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1. Introduction 
In 2019 the Port of Seattle (Port), under the oversight of Washington State Department of Ecology (Ecology), completed 
construction of the selected cleanup action alternative at the Terminal 30 project site (T30, Site), located at 1901 East 
Marginal Way South in Seattle, Washington (Figure 1), to satisfy requirements of the Consent Decree (CD) between 
Ecology and the Port, filed July 19, 2017 (Ecology, 2017). Details of the construction action are documented in the 
Construction Completion Report (CRETE, 2020a). The selected cleanup action remedy for the T30 site includes an Air 
Sparging/Soil Vapor Extraction (AS/SVE) system, free product recovery, and compliance monitoring. The construction 
of the cleanup remedy was completed from July 6, 2019, through November 9, 2019, and cleanup elements included 
the installation of 3 horizontal SVE wells, 7 vertical SVE wells, 27 AS wells, 10 light non-aqueous phase liquid (LNAPL) 
recovery wells, an AS/SVE system, and a vapor treatment thermal oxidizer. The purpose of the AS/SVE system is to 
reduce contaminant mass in shallow groundwater within, and downgradient of, the sheen area. Groundwater flows 
generally west towards the East Waterway, as shown in Figure 1 of Pacific Groundwater Group’s (PGG) 2016 Tidal 
Study, included as Appendix B of the RI/FS (PGG, 2016), and also included in Appendix A of the Groundwater 
Compliance Monitoring Plan (CMP) within Appendix E of the Engineering Design Report (EDR) (CRETE 2018). The 
purpose of free product recovery is to reduce free product thickness to a sheen (less than 0.01 feet). The footprint of 
the cleanup action is shown on Figure 2.  

On September 17, 2021, remedial system operation and compliance monitoring were transferred from CRETE 
Consulting, Inc (CRETE) to AECOM Technical Services, Inc. (AECOM) by the Port. This annual report (Annual Report) 
was prepared by AECOM on behalf of the Port and was completed using data collected by AECOM in 2023. This 
represents the third year of monitoring, referenced as Year 4 in this Annual Report. This Annual Report is based on the 
monitoring requirements in the CMP and Quality Assurance Project Plan (QAPP) included as Appendix E of the 
Engineering Design Report (CRETE, 2018). This Annual Report provides the operation and monitoring results for site 
cleanup actions conducted during Year 4, including performance and confirmational sampling data associated with the 
operation and monitoring of the AS/SVE system. Groundwater data is compared against site cleanup levels (CULs) 
and remediation levels1 (RELs), while AS/SVE system vapor data is compared against criteria identified in the Puget 
Sound Clean Air Agency (PSCAA) notice of construction (NOC) worksheet (Puget Sound Clean Air Agency, 2019).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
1 The EDR and CMP explain how groundwater CULs and RELs were developed for the site. 
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2. Site Monitoring 
The site cleanup action monitoring plan is detailed in the CMP and summarized briefly in this section. Monitoring 
includes AS/SVE system performance monitoring, PSCAA vapor compliance sampling, free product gauging and 
removal, and groundwater sampling.  

The AS/SVE system operation and maintenance activities include system checks and collection of PSCAA vapor 
samples to verify that oxidizer destruction efficiency is above the acceptable limits. 

Free product-related activities in Year 4 included product thickness gauging at 9 wells and product removal at 8 wells 
across the site (Figure 3, Table 6). Groundwater monitoring was completed at 7 Performance Monitoring Wells in Year 
4 and included depth to water (DTW) gauging, free product gauging, and groundwater sampling. The groundwater 
monitoring wells are also shown on Figure 3 and are grouped as follows: 

 Performance Monitoring Wells (within the AS/SVE field zones): MW-59, RW-11A, and MW-89 

 Performance Monitoring Wells (downgradient of AS/SVE field zones): MW-36A, RW-9, MW-39A, and MW-42 

 Interior Monitoring Wells2: RW-1, RW-5A, MW-93 

 Conditional Point of Compliance (CPOC) Monitoring Wells: MW-45A, MW-46B, MW-58A, MW-86B, and MW-

92 

 Shoreline Water Quality Monitoring Wells: MW-84A, MW-85A, MW-86B, and MW-87A 

 Free Product Gauging: MW-59, RW-12, RW-101-110, MW-36, MW-39A, MW-89, and MW-93 

 Interior Monitoring Wells (Gauging Only): MW-35, MW-36, MW-54, and MW-64 

Samples from groundwater monitoring wells are analyzed for the site Indicator Hazardous Substances (IHSs) (Table 
1). Samples are collected from performance, select Interior, CPOC, and shoreline water quality monitoring wells 
according to the compliance monitoring phase and sampling plan. Water quality samples are not collected from free 
product gauging wells, monitoring wells with free product present, and interior monitoring wells listed above as gauged 
only. The frequency of groundwater monitoring varies by well group and by compliance monitoring phase (Table 2 and 
Table 3). Compliance monitoring is divided into three sequential phases: 

 Baseline Monitoring – A full round of compliance well gauging and sampling that occurred shortly before or during 
start-up of the AS/SVE system and initiation of free product recovery activities (completed in October 2019 and 
summarized in the 2020 Annual Report). 

 Performance Monitoring (current monitoring phase) – Compliance well gauging and sampling that occurs during, 
and for 2 years following the completion of, AS/SVE system operation and free product recovery to determine 
whether rebound occurs and if further cleanup actions are needed to achieve RELs.   

 Confirmational Monitoring – Long-term compliance well gauging and sampling that occurs once RELs and CULs 
have been achieved in performance and CPOC monitoring wells.  

Table 3 illustrates the monitoring schedule by compliance monitoring phase. 

2.1 Site Monitoring Methods  
Samples were collected in accordance with the CMP and QAPP (CRETE, 2018). This section provides an overview of 
sampling and product gauging and recovery methods and discusses any deviations from the CMP. 

2.1.1 PSCAA Vapor Sampling Methods  
Vapor samples were historically collected from two dedicated sampling ports on the treatment system before (SVE 
effluent) and after the oxidizer (oxidizer effluent). After the disconnection of the oxidizer in March 2023 (see Section 

 
2 MW-38 was removed from the Interior Monitoring Well network due to subsurface blockage in 2020 and it was decommissioned in 2021. More 
information is included in Section 2.2.  
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3.1), vapor samples have only been collected from the SVE effluent sample port. Samples are collected with laboratory-
provided summa canisters, which when opened create a negative pressure, drawing the sample stream into the sample 
canister. Low-density polyethylene (LDPE) tubing is used to connect the sampling port to the sample canister. 

Data from the vapor samples are used to evaluate SVE performance and determine TPH and BTEX mass removal 
calculations. The results of these sampling efforts are discussed in Section 3.2. 

2.1.2 Free Product Gauging and Removal Methods  
Free product removal is completed using a vacuum truck. The vacuum truck uses a multi-lobed positive displacement 
blower to create a vacuum in the attached holding tank. This tank vacuum in turn pulls fluids through the attached hoses 
and/or piping. During removal, a down-well “stinger” or pipe is inserted into the well to the target level just below the 
measured bottom of free product. Prior to 2021 a drum vacuum was used for these removals, but the method was 
revised to vacuum truck due to its increased efficiency removing fluids (oil and water) from the target wells. Free product 
removal activities completed during 2023 were in accordance with standard operating procedure (SOP) 505 from the 
Operation Maintenance & Monitoring Plan (CRETE, 2020b). 

2.1.3 Groundwater Sampling Methods  
Groundwater samples were collected using the Environmental Protection Agency (EPA) Low-Flow Groundwater 
Sampling Procedure (US EPA, 2017), detailed in the CMP. Groundwater wells were gauged prior to purging. This 
information was used to verify that no free product was present and to determine the inlet placement depth for the 
groundwater sampling tubing. The inlet was maintained near the mid-point of the saturated well screen interval. For 
wells with significant tidal influence, the inlet was placed at least 2 feet from the bottom of the well. During purging field 
parameters (temperature, specific conductance,  and pH) were measured to determine when conditions had stabilized, 
indicated by recording three consecutive field parameter measurements measured in 2-minute intervals or greater. 
Groundwater samples were collected with low-flow pumping rates (~100 to 200 mL/min) to minimize volatilization of 
constituents. All water samples were collected from the pump discharge lines directly into appropriate laboratory-
provided sample containers. Samples submitted for dissolved analyses were filtered in the laboratory using 0.45-micron 
filters.  Sampling equipment was either decontaminated between monitoring wells (such as the water level tape) or new 
dedicated materials were used (such as tubing and gloves). 

A subset of wells at T-30 are sufficiently tidally influenced that they require sampling at specific times to reduce tidal 
influence on groundwater chemistry. Best practice per the Tidal Study (PGG, 2016) includes sampling at the tidal lag 
times to ensure a representative sample. Below is a summary tidal lag times3. Note that the CPOC and Shoreline Water 
Quality Monitoring Wells listed below were not required to be sampled during this reporting period: 

 Performance Monitoring Well MW-89: between 130 and 190 minutes after low-low tide 

 CPOC Monitoring Well MW-58A:  between 70 and 130 minutes after low-low tide 

 CPOC Monitoring Well MW-86B:  between 130 and 190 minutes after low-low tide 

 Shoreline Water Quality Monitoring Wells (MW-84A, MW-85A, MW- 87A):  between 130 and 190 minutes after 
low-low tide 

 All other CPOC, performance, and interior monitoring wells have limited tidal influence and do not require 
coordinating sampling time with tidal lag. 

2.2 Site Monitoring Deviations from the CMP 
Deviations from the groundwater CMP included the following: 

 The CMP does not require LNAPL gauging outside of recovery and sampling events. However, LNAPL gauging 
was executed on a more frequent monthly basis throughout Year 4. 

 LNAPL recovery events were conducted once per quarter during Year 4, a reduction in frequency from the prior 
bimonthly schedule following approval by Ecology via e-mail on December 7, 2022. 

 
3 Low-low tide is as measured at National Oceanic and Atmospheric Administration (NOAA) Tide Station ID: 9447130 



 

T-30 2023 Annual Performance Report                                                                                                                                               2-3 
 

There were no other deviations from the CMP during the reporting period. 
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3. AS/SVE System Performance  
This section summarizes the AS/SVE system performance for Year 4. The AS/SVE system equipment requires routine 
maintenance, which was performed by Port of Seattle Marine Maintenance staff (Marine Maintenance) on a monthly 
basis. The system also requires routine performance monitoring and adjustments to achieve optimal VOC removal. 
AECOM performed monitoring visits twice per month throughout Year 4.  

Performance monitoring field forms are included in Appendix A. A layout of the AS/SVE system components is included 
on Figure 2. 

3.1 System Operation 
The SVE system ran for 7,482 hours during this reporting period, an operation rate of 86%. The cumulative runtime 
since startup was over 30,115 hours at year-end (Table 4). The AS system operated for 5,971 hours in Year 4, with 
1,512 hours of intentional downtime between August 4, 2023, and the end of the year when the sparge pulse schedule 
was adjusted from all five zones to Zone 5 only, with the system pulsing on and off at 3-hour intervals. This change was 
made in response to groundwater monitoring results that indicated contaminant of concern (COC) exceedances were 
limited to that zone. Other than that intentional downtime, the sparge system also achieved an operational rate of 86% 
in Year 4. This was up from the previous annual high of 5,609 hours in Year 3 (a 65% operational rate). The sparge 
system has a cumulative runtime total of 18,235 hours since startup.  

The PSCAA permit states that a control device for soil vapor treatment is not needed once removal rates drop below 
the relevant COC thresholds for two consecutive months. This requirement was met in late 2021 through 2022 (see 
Table 5). Oxidizer removal was approved by PSCAA via a phone call on December 13, 2022, and on March 14, 2023, 
the thermal oxidizer was taken offline and replaced with a new SVE effluent emission stack. The TPH emission limit is 
1000 lb/year, which equates to 2.74 lb/day. During this reporting period, calculated emission rates based upon results 
from all four sampling events, and all 23 field events remained below that threshold. As shown in Table 5, BTEX removal 
rates were also well below regulated emission limits during this reporting period.  

Water accumulation from the SVE system was significant over the first four months of 2023. The system storage tank 
was filled 5 times between January 27 and April 2 3023. On April 11, 2023, the SVE dilution valve was adjusted to 
reduce manifold vacuum and thus decrease water extraction rates. Wells producing significant water but low vapor 
mass removal rates were also taken offline, including SVE-5 briefly and SVE-8 for a longer term. In July, the SVE hoses 
were replaced with longer lengths to mitigate low points where water had been collecting. These combined efforts 
reduced water accumulation. Consistent with their location in the wellfield, the water removed from the SVE-9 and SVE-
10 piping frequently had evidence of product in odor, coloration, and appearance. 

On August 4, 2023, the sparging schedule was adjusted to alternate between sparging Zone 5 for three hours and 
resting for two hours. This change was made after groundwater analytical results showed that elevated COC levels 
only remained in Zone 5 wells. Prior to that, the system had been pulsing in 4–5-hour intervals alternating between all 
five zones since April 2022. 

The sparge compressor motor overload concerns from 2022 were still present but were successfully mitigated in 2023. 
Ongoing variable-frequency drive (VFD) notifications were addressed by opening the bleed valve at the compressor 
one full turn to reduce load on the compressor motor. 

3.2 System Performance – Field Data 
The field data from the biweekly system performance system inspections are presented in Table 4. This includes flow 
rates, operating temperatures, pressure and vacuum levels, and VOC concentrations in the SVE effluent via 
photoionization detector (PID). Mass removal rates were calculated based on VOC concentrations and the SVE 
flowrate. The analytical data from Table 5 are used for the VOC concentrations for the days that a sample was taken; 
for the non-sampling site visits, the concentration is an adjustment of the PID reading based on the ratio of the most 
recent lab datum to its associated PID reading. This is further explained in Note 4 of Table 4.  

For this reporting period, the influent removal rate ranged from 0.018 pounds (lb) per day (November 29, 2023) to 0.96 
lb per day (April 11, 2023) (see Table 4 and Figure 5). The total mass removed for the year is approximately 78 lb. An 
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asymptotic curve for VOC removal is illustrated on Figure 6, which provides cumulative VOC mass removal through 
the end of Year 4. In the first three months of system operation following system startup in 2019, the average VOC 
removal was 423 lb/month. This dropped to 552 lb/month of operation in 2020, 280 lb/month in 2021, 87.6 lb/month in 
2022, and 7.4 lb/month in 2023. Per Figure 5, with a few outlier exceptions, this downward trend has been in effect 
since mid-February of 2021. The cumulative VOC mass removal from startup through the end of this reporting period, 
as calculated with the field data, is 9,960 lb.  

The PSCAA permit requires the SVE flowrate to remain below 375 standard cubic feet per minute (scfm);all readings 
from this reporting period fell below this limit (Puget Sound Clean Air Agency, 2019). The 2023 flow rates ranged from 
115.3 scfm (October & November 2023) to 223.4 scfm (February and March 20234), with an average of 164 scfm (Table 
4).  

3.3 Soil Vapor Gas Sampling  
Soil gas samples were collected on a quarterly basis throughout the reporting period. This was done to demonstrate 
compliance with PSCAA emissions requirements and to track system operation to optimize mass removal (Puget Sound 
Clean Air Agency, 2019). Gas samples were collected at the SVE outlet in a 1-liter summa cannister. The samples were 
delivered to Friedman and Bruya, Inc., located in Seattle, Washington, for analysis of petroleum hydrocarbons by 
method MA-APH and BTEX by method TO15. The MA-APH method provides data for three petroleum subgroups (EC 
5-8 aliphatics, EC 9-12 aliphatics, and EC 9-10 aromatics) that are summed for a TPH estimate. These are the TPH 
concentrations reported in Table 5. The PSCAA permit requirements are outlined above in Section 3.2.  

Soil vapor samples were collected on:03/15/2023, 06/22/2023, 09/28/2023, and 12/27/2023. The analytical data for all 
samples are presented in Table 5 and are incorporated, with field data, in Figure 5 and Figure 6. Vapor sampling field 
forms are provided in Appendix B. Laboratory analytical reports are provided in Appendix C.  

Laboratory results for the influent samples indicate that 73.2 lb of TPH were extracted from the subsurface in 2023, 
with 7,780.8 lb extracted cumulatively since startup. These values are 6% and 22% lower, respectively, than the totals 
calculated with adjusted field data (Table 4). In the first three months of operation in 2019 following system startup, the 
average lab-analyzed TPH removal was 604 lb/month. In the seven months of operation in 2020 the average was 412 
lb/month. In 2021, removals decreased to 223 lb/month, then 34.5 lb/month in 2022, and then 7.0 lb/month in 2023. 

3.3.1 Quality Assurance 
All samples were delivered to Friedman & Bruya Inc. located in Seattle, Washington. Laboratory reports were reviewed 
and reporting flags, when applicable, were accepted and are included in Table 5. Per the Summary Data Quality 
Reviews in Appendix D, all laboratory quality assurance metrics were achieved for this project, the method reporting 
limits (MRLs) met the project needs for all analytes, and all data were determined to be usable. Laboratory reports and 
chain-of-custody forms are provided in Appendix C. 
 

3.4 System Maintenance 
Notable system maintenance performed during Year 4 are summarized below. They are documented in Table 4. Routine 
machinery maintenance was completed by Marine Maintenance, which included changing oil, greasing components, 
checking and replacing filters, checking and replacing belts, and checking levels in moisture separator tanks. 

 Air sparging system: 

─ No air sparging system maintenance was required this reporting period.  

 SVE system: 

─ As described in Section 3.1, on March 14, 2023, the thermal oxidizer was taken offline with PSCAA 
approval after extended operation with low mass removal. A new 10-ft tall emission stack was connected to 
the existing SVE effluent piping to allow direct emissions. The oxidizer, owned by the Port, remains in 
place for potential future re-purposing.  

─ Extended freezing temperatures mid-December 2022 resulted in freezing pipes at both the moisture 
separator sight glass and the transfer pipe between the separator and the large water storage tank. A pipe 
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union and float sensor broke as a result. The broken union was repaired when it was discovered, and the 
replacement float sensor was replaced on January 27, 2023. The originally installed heat trace, which had 
failed during the freeze event, was replaced by Marine Maintenance in March 2023. 

─ In July 2023, the SVE air hoses were replaced between the pipe lateral stub-ups and the piping manifold. 
This was done to remove the original hoses that had become brittle with weathering, but also to replace 
them with longer hose lengths that could be given an elevated loop to decrease moisture collection in the 
rotameters. This was of concern after a winter and spring of significant moisture extraction (>7 gal/day). 
Together with the valve adjustments mentioned in Section 3.1, water extraction was reduced to less than 
0.5 gal/day for the remainder of the reporting period. 

 General: 

─ On January 27, 203, alarm notification functionality was restored to the telemetry with a software upgrade 
from H2K. Functionality had been lacking since June 2022. 

─ Various rotameters and gauges replaced throughout the year due to normal wear and tear.  

 

 



 

T-30 2023 Annual Performance Report                                                                                                                                               4-1 
 

4. Free Product Gauging and Recovery 
Free product gauging and recovery events have been executed in accordance with the CMP since January 2020, 
shortly after system startup. Events were completed on a monthly schedule until November 2020, when the product 
recovery frequency was reduced from monthly to bimonthly. The recovery frequency was further reduced to quarterly 
in October 2022. Product gauging has been maintained on a monthly schedule throughout. Year 4 began with nine 
wells in the gauging/recovery protocol and ended with eight. RW-104 was removed from the protocol following the April 
2023 gauging, when it achieved one year of gauging results with product thicknesses less than 0.01 ft. 

4.1 Free Product Gauging 
As shown in Figure 7 and Figure 8, LNAPL thickness trends in 2023 were generally stable or decreasing. LNAPL was 
thickest in the recovery wells at the southernmost end of the AS and SVE wellfield, farthest away from the remediation 
system (see Figure 2). Free product thicknesses and maxima since startup are reported in Tables 6 and 7 and 
summarized below. See section 4.3 for further information of recovery well termination. 

 MW-35 LNAPL thickness ranged from0.0-0.12 ft (multiple occasions and 7/14/23, respectively). This is down from 
a historical max of 0.52 ft on 10/8/20. 

 MW-59 LNAPL thickness ranged from 0.0-0.21 ft (multiple occasions and 1/12/23, respectively). This is down from 
a historical max of 2.19 ft on 1/9/20.  

 RW-1 LNAPL thickness ranged from 0.0.02-0.09 (twice and twice, respectively). This is down from a historical 
max of 0.59 ft on 6/19/20. 

 RW-12 LNAPL thickness ranged from  0.04-0.31 ft (9/14/23 and 8/10/23, respectively). This is down from a 
historical max of 0.78 ft on 3/12/20 and 5/16/20. 

 RW-103 LNAPL thickness ranged from 0.00-0.40 ft (multiple occasions and 4/13/23, respectively). This is down 
from a historical max of 1.74 ft on 9/10/20. 

 RW-106 LNAPL thickness ranged from 0.00-1.06 ft (1/12/23 and 5/11/23 respectively). This is down from a 
historical max of 2.09 ft on 11/10/22. 

 RW-107 LNAPL thickness ranged from 0.19-0.73 ft (6/19/23 and 9/14/23, respectively). This is down from a 
historical max of 2.49 ft on 10/8/20. 

 RW-110 LNAPL thickness ranged from 0.0-0.05 (multiple occasions and 7/27/23, respectively). This is down from 
a prior historical max of 0.46 ft on 7/28/20. 

 

During the 2023 LNAPL gauging and recovery events, LNAPL was measured for, but not encountered in, the following 
wells:  

 RW-104 (historical max of .01 ft on 11/11/21). This well was retired from regular gauging following the April event 
after achieving four consecutive quarters of LNAPL measurements less than 0.01 ft. 

LNAPL thickness was also measured at each groundwater sampling well during the groundwater sampling events 
(discussed in Section 5).  

4.2 Free Product Removal 
Year 4 LNAPL removal was conducted on a quarterly basis using a vacuum truck as discussed in Section 2.1.2. Table 
6 provides a summary of the data collected during the free product removal events since the baseline in October 2019. 
Approximately 91 gallons of free product were removed in the four events executed in Year 4. This was down from 115 
gallons over five events in 2022. Approximately 940 gallons of free product have been removed cumulatively since 
removals began in January 2020. These volumes are approximations due to the difficulties inherent in measuring 
LNAPL volume after it separates within the holding tank on the vacuum truck. Detailed gauging tables providing results 
of the removal events are included Appendix E.  
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As shown in Figure 9, the volume of LNAPL recovered varies from event to event, and there were no clear trends in 
LNAPL removal from Year 4. The average removal volume was 23 gallons per event, with a range of 12-34 gallons 
(Table 6). The maximum removal occurred in June and the minimum was in September. The average removal volume 
for 2023 matched the 2022 average of 23 gallons per event. Figure 10 shows the cumulative LNAPL recovery since 
system startup. The LNAPL thickness trends on a well-by-well basis are described above in Section 4.1 and shown in 
Figure 7 and Figure 8.  

4.3  Free Product Recovery Termination  
Free product recovery at an individual well can be terminated when product thickness has been reduced to less than a 
measurable thickness of 0.01 ft for a period of one year. This recovery termination criterion will result in sequential 
removal of recovery wells from recovery events as the area with measurable free product shrinks. Wells RW-101 
through RW-110 will be left in place for one year after the last well meets the termination criteria, after which they will 
be decommissioned consistent with Washington Administrative Code (WAC) 173-160. During 2023, only RW-104 met 
these termination requirements and it was retired from regular gauging following the April event.  

 



 

T-30 2023 Annual Performance Report                                                                                                                                               5-1 
 

5. Groundwater Sampling  
During Year 4, two groundwater performance monitoring events were conducted. The first performance monitoring 
event was completed on April 13, 2023, for the performance wells within AS/SVE system radius of influence. The 
second was on October 12, 2023, and included the performance wells both within and downgradient of the AS/SVE 
system radius of influence. The interior wells, CPOC wells, and shoreline wells were not scheduled for sampling this 
year. Table 2 includes a summary of the sampling program and Table 3 includes the monitoring schedule. 

Groundwater samples were collected and analyzed consistent with the protocols outlined in the CMP. Water quality 
parameters including temperature, pH, specific conductance, turbidity, dissolved oxygen (DO) and oxidation-reduction 
potential (ORP) were measured and recorded continually during purging until stable, representative conditions were 
met prior to sampling. Results for these water quality parameters are provided in Table 11. 

This section provides an overview of groundwater sampling activities at the wells shown on Figure 3 and Figure 4. 
Construction information and all analytical results and field parameters since system startup are summarized in Tables 
8 through 12.  

5.1 Performance Monitoring Wells 
Per Tables 2 and 3, the spring semiannual sampling event included Performance Monitoring Wells MW-59, RW-11A, 
and MW-89. The fall annual sampling event included all Performance Monitoring Wells: MW-59, RW-11A, MW-89, MW-

36A, MW-39A, RW-9, and MW-42. These seven Performance Monitoring Wells were analyzed for TPH in the gasoline 
range (TPH-Gx) via NWTPH-Gx, TPH in the diesel and lube oil range (TPH-Dx) via NWTPH-Dx, and BTEX by EPA 
Methods 8021B and 8260. Groundwater results are summarized in Table 8 and on Figure 4. TPH-Dx data are also 
shown on Figure 11. Copies of Year 4 sampling field notes are included in Appendix F and laboratory reports are 
provided in Appendix G.  

Per the CMP, a LNAPL gauging well qualifies for sampling once four consecutive quarters of gauging data are collected 
with product thickness detected <0.01 ft (Table 2, Note 2). The presence of free product is assumed to indicate TPH 
concentrations above site cleanup goals. As shown in Table 6, MW-59 continued to have free product detected >0.01 
in Year 4 and was not sampled during the reporting period. On Figure 11, wells with free product encountered during 
sampling, or those not sampled due to recent LNAPL encounters, are shown with an arbitrary TPH-Dx concentration 
of 3,900 micrograms per liter (μg/L). This value is used only to represent free product and does not reflect actual TPH 
concentrations in these wells.  

As shown in Table 8 and Figure 4, no samples taken during 2023 were found to have COC concentrations above CULs.  

RW-11A had a TPH-Dx concentration above the CUL during baseline sampling (1,100 μg/L) but has not had a 
concentration in excess of the CUL since. It has not been above site CULs for any other COC. 

MW-89 COC concentrations have not exceeded any CUL since the TPH-Dx rebound in October 2021. It has not 
exceeded site CULs for any other COC. 

RW-9 concentrations exceeded the TPH-Dx CUL in 2019 (1,200 μg/L), stayed below in 2020 (450 μg/L), and rebounded 
above again in 2021 (1,590 μg/L). In 2022 it fell back below to 200 μg/L and stayed below in 2023 (230 μg/L). It has 
not been above site CULs for any other COC.  

MW-36A had free product present during baseline sampling and was not sampled until September 2020. At that event 
TPH-Dx was measured in excess of the CUL (560 μg/L). Results in 2021 were below the CUL (404 μg/L), and they 
stayed below in 2022 (180 μg/L) and 2023 (130 μg/L). It has not been above site CULs for any other COC.  

MW-39A had free product present during baseline sampling and was not sampled until September 2020. At that event 
TPH-Dx was measured in excess of both the CUL and REL (2,270 μg/L). TPH-Dx levels rose further during the 2021 
sampling (3,520 μg/L). Results in 2022 dropped down below the CUL, at 110 μg/L, and stayed below in 2023 as non-
detect. 

MW-42 exceeded cleanup levels for both TPH-Gx and benzene during the baseline sampling. All COCs were measured 
below CULs during the September 2020 and October 2021 events. This trend continued through 2022 and 2023. 
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5.2 Interior Monitoring Wells  
No Interior wells were sampled in 2023. The Interior monitoring wells are located upgradient (east) of the AS/SVE 
system, within the original “sheen area” with <0.1 ft product thickness (Figure 2 and Figure 3). Interior monitoring wells 
are sampled for TPH-Gx, -Dx, and BTEX, and are used to track long-term reductions in contaminant mass that are not 
associated with operation of the AS/SVE system. The Interior Monitoring Wells will next be sampled in fall 2024, in 
accordance with their biannual schedule. 

5.3 CPOC Monitoring Wells  
No CPOC wells were sampled in 2023. The CPOC monitoring wells are located downgradient of the Performance and 
Interior wells, between the source area and the East Waterway. CPOC wells are sampled for the full suite of IHSs (TPH-
Gx, -Dx, BTEX, and PAHs) to monitor potential risk to the East Waterway. . The CPOC wells will next be sampled in 
fall 2024, in accordance with their biannual schedule. See Table 9 and Table 10 for historical data. 

5.4 Shoreline Water Quality Monitoring Wells 
The Shoreline Water Quality Monitoring Wells are located along the T30 apron nearest to the East Waterway (Figure 
3). During baseline sampling in 2019, these wells were sampled and analyzed for the full suite of IHSs listed in Table 1 
(TPH-Gx, -Dx, BTEX, and PAHs). They are not a part of the ongoing sampling plan outside of contingent actions have 
not been sampled since (see Appendix I and CMP sections 6.5-6.6). The baseline analytical results are summarized in 
Tables 9 and 10.  

5.5 Quality Assurance  
The groundwater CMP includes quality assurance protocols, also detailed in the QAPP. For each groundwater sampling 
event, at least one duplicate sample and one set of MS/MSD samples were collected to assess field and laboratory 
precision. This precision is determined by the relative percent difference (RPD) between the original sample and it’s 
duplicate, with an allowable tolerance of +/- 35%. As shown in the Summary Data Quality Reviews in Appendix H, the 
RPDs were within the project goals for all samples.  

Laboratory reports and chain-of-custody forms are provided in Appendix G. The April and October 2023 samples were 
hand-delivered to Friedman & Bruya Inc. located in Seattle, Washington. Laboratory reports were reviewed and 
reporting flags, when applicable, were accepted; these are included in Tables 8-10. Precision and accuracy were 
assessed during data validation using the MS/MSD results and were acceptable in each case. Sampling precision was 
assessed during data validation using the field duplicate results. Per the Summary Data Quality Reviews in Appendix 
H, laboratory quality assurance metrics were achieved, the MRLs met the project needs for all COCs, and all data were 
determined to be usable. 
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6. Conclusions 
This report presents the results of the fourth year of compliance monitoring at the T-30 Cleanup site. Key take-aways 
from the Year 4 reporting period include: 

 Water accumulation in the SVE manifold and moisture separator was successfully reduced with the addition of 
new hoses and adjustment of vacuum levels in Year 4, and the SVE and AS systems were both successfully 
operated and maintained through the reporting period (Table 4). 

 The SVE system removed COC mass from the subsurface in Year 4 at a lower rate than the prior year. This trend 
has been observed for each successive year of system operation. As calculated with biweekly PID data from the 
field (Table 4), the AS/SVE system extracted approximately 78 lb TPH during the reporting period, for a cumulative 
total of 9,960 lb TPH removed since system startup. These values are lower when calculated with quarterly 
laboratory data (Table 5), which show the system extracted over 73 lb TPH during the reporting period and 7,781 
lb TPH since system startup.  

 LNAPL recovery events were reduced from a bimonthly to a quarterly schedule in Year 4 but this did not result in 
a significant change in the volume of product recovered per event.  An average of 22.6 gal was recovered per 
event in Year 4, compared with 22.9 gal per event in Year 3. This value had decreased with each successive year 
of system operation, as shown on Figure 10. An estimated 91 gallons of free product were recovered during the 
reporting period, and a cumulative total of 849 gallons have been recovered since removal activities began (Table 
6).  

 COCs were not measured above the CUL or REL at any well sampled in Year 4 (Table 8). Free product was still 
present in MW-59 and RW-1, which prevented sampling of those wells. The CMP recommends that the system 
be operated until all Performance Monitoring Wells, including MW-59, have fallen below the RELs, or the system 
is no longer significantly removing contaminant mass.   

6.1 CMP Modifications and Recommendations  
Data collected from the performance monitoring wells were evaluated and used to make decisions regarding AS/SVE 
system operation. The flow chart in Figure 5 of the CMP (included for reference in Appendix I) provides guidance on 
decision making criteria. There are no planned modifications or recommendations to the CMP. 

6.2 Recommended AS/SVE Adjustments for Year 5 
As stated in the Cleanup Action Plan (CAP), the overall goal of the AS/SVE system is to reduce contaminant mass in 
the sheen area and downgradient of the sparge wells. The AS/SVE system is not intended to reduce contaminant 
concentrations in groundwater upgradient of the AS/SVE system. The AS/SVE system will be operated until 
performance monitoring wells within and downgradient of the AS/SVE field zones (RW-9, RW-11A, MW-42, MW-39A, 
MW-36A, MW-59, and MW-89) achieve RELs, or if the AS/SVE system is no longer significantly removing contaminant 
mass4.  No CUL exceedances were observed in Year 4, but the continued presence of LNAPL at the southern edge of 
the wellfield (and in Performance Monitoring Well MW-59) was observed. Continued operation of the AS/SVE system 
and recovery of LNAPL is planned again for Year 5 (2024). The following recommended performance adjustments will 
also be evaluated and/or implemented: 

 Continue to monitor LNAPL recovery volumes and evaluate alternative recovery methods. 

 Continue to monitor, analyze, and improve AS compressor operation (e.g., runtime and total flow). Fine-tune the 
zone pulsing schedule to focus on areas of concern for dissolved-phase COCs (e.g., Zone 5). 

 Continue to monitor and manage SVE system water production to improve vapor extraction performance and 
reduce equipment wear. 

 
4 The statement “the AS/SVE system is no longer significantly removing contaminant mass” has not been defined. This standard will need to be 
negotiated, if necessary, at a future time. This could involve analysis of vapor extraction concentrations, groundwater dissolved oxygen concentrations, 
performance well groundwater concentrations, or other similar measure. 
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 Continue to evaluate conditions in Performance Monitoring Well MW-59, which will currently qualify for sampling 
with one additional month with an LNAPL thickness <0.01 ft. 

6.3 Schedule and Reporting  
The groundwater monitoring frequencies are provided on Tables 2 and 3. The monitoring schedule will be adjusted as 
needed based on the performance of the AS/SVE system and timeline of monitoring wells achieving COC remediation 
levels. Free product will be gauged at least quarterly until termination criteria are achieved. Schedule revisions will be 
documented in quarterly progress reports. 

Annual reports will continue to be prepared for Year 5. Reports will be submitted to Ecology following the end of the 
annual monitoring cycle.  

After 5 years of system operation, an evaluation report will be prepared that will include a summary of the five preceding 
annual reports and discussions about longer term trends in the groundwater data. The CMP will be reviewed and 
updated by addendum (with Ecology review) if changes to the monitoring program are appropriate. 
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PORT OF SEATTLE - TERMINAL 30
Table 1

Indicator Hazardous Substances

Constituent (BTEX, SVOC, TPH) Constituent (PAH)

BTEX Compounds PAH Compounds (filtered) 
Benzene Acenaphthene
Toluene Acenaphthylene
Ethylbenzene Anthracene
Xylenes (total) Benzo[a]anthracene
Semivolatile Organic Compounds Benzo[a]pyrene
2‐Methylnaphthalene Benzo[b]fluoranthene
Petroleum Hydrocarbons Benzo[g,h,i]perylene
TPH, gasoline range organics Benzo[k]fluoranthene
TPH, diesel range organics Chrysene
TPH, heavy oils Dibenzo[a,h]anthracene

Fluoranthene
Fluorene
Indeno[1,2,3‐cd]pyrene
Naphthalene
Phenanthrene
Pyrene
Naphthalene
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PORT OF SEATTLE - TERMINAL 30
Table 2

Compliance Monitoring Frequency and Analytes

Baseline Sampling Performance Monitoring*
Confirmational

Monitoring

Every 6 Months -
Sampled: 4/2020, 9/2020,
4/2021,  10/2021, 4/2022,

10/2022, 4/2023, & 10/2023
(NWTPH-G/BTEX, NWTPH-Dx)

Every Year  -
Sampled: 9/2020, 10/2021,

10/2022, & 10/2023

(NWTPH-G/BTEX, NWTPH-Dx)

Single Event  -
Sampled: 10/2019

Every 2 Years - 
Sampled: 9/2020 & 10/2022

Every 5 Years

(NWTPH-G/BTEX, NWTPH-Dx) (NWTPH-G/BTEX, NWTPH-Dx)
(NWTPH-G/BTEX, 

NWTPH-Dx)
Single Event - 

Gauged: 10/2019
Every 2 Years  - 

Gauged: 9/2020 & 10/2022
Every 5 Years

(Free Product Gauging) (Free Product Gauging) (Free Product Gauging)

CPOC Monitoring Wells
Single Event  - 

Sampled: 10/2019
Every 2 Years  - 

Sampled: 9/2020 & 10/2022 
Varies – See Table 3

(MW-45A, MW-46B,
MW-58A, MW-86B***, MW-92)

(NWTPH-G/BTEX, NWTPH-Dx, 
PAHs, 2-methylnaphthalene)

(NWTPH-G/BTEX, NWTPH-Dx, 
PAHs, 2-methylnaphthalene)

(NWTPH-G/BTEX, NWTPH-
Dx, PAHs, 2-

methylnaphthalene)

Shoreline Water Quality 
Monitoring Wells

Single Event - Sampled: 
10/2019

(MW-84A, MW-85A,
MW-86B***, MW-87A)

(NWTPH-G/BTEX, NWTPH-Dx, 
PAHs, 2-methylnaphthalene)

Free Product Gauging Wells 
(MW-59**, RW-12, New Recovery 

Wells [RW-101 to 110], MW-36, 
MW  -39A**, MW-89**, MW-93)

Single Event (Free Product 
Gauging)

Quarterly at minimum 
(Free Product Gauging)

None Scheduled

Notes: 
1. This schedule can be modified based on data collected during system performance. 

*  Performance monitoring will continue for the duration of AS/SVE system operation plus 2 years, at which time 
confirmational  monitoring will be initiated.

** MW-59, MW-39A, and MW-89 will become Performance Monitoring Wells once free product has not been present for

four consecutive quarters.b,d

***MW-86B is both a CPOC Well and a Shoreline Water Quality Well.
a A below-grade obstruction was observed in MW-38 on 9/18/20 and the well was decomissioned on May 6, 2021.
b MW-89 qualified in October of 2020. MW-39A qualified in August of 2021. 

Single Event  - 
Sampled: 10/2019

(NWTPH-G/BTEX, NWTPH-Dx)

Interior Monitoring Wells, 
Gauging Only - 

(MW-35, MW-36, MW-54, MW-64)

None Scheduled None Scheduled

Well Network
Compliance Monitoring Phase

Groundwater Sampling (See Note 1)

Performance Monitoring Wells – 
Within (MW-59**, RW-11A, MW-

89**b)

None Scheduled

Performance Monitoring Wells – 
Downgradient (MW-36A, RW-9, 

MW-39A**b, MW-42)

c The original version of Table 2 in the CMP had a typo in the ** note, stating that only two quarters of clean data were required to transition to 
Performance Monitoring Wells. The text of the CMP stated the duration as four quarters, and the note has been revised.

Interior Monitoring Wells -
(MW-38a, MW-93, RW-1, RW-5A)

2. For all monitoring wells, the measurement of free product in a well will trigger free product removal activities. Free product gauging (and removal, 
if free product is present) will occur quarterly for a minimum of 4 consecutive quarters. c 

c Per the CMPT, wells qualify for perfomance monitoring analyses once 4 quarters of free product gauging result in product thicknesses of <0.01 ft. If 
product is encountered during sampling, the well is not to be sampled.

Free Product Recovery and Gauging (See Note 2)
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PORT OF SEATTLE - TERMINAL 30
TABLE 3

Compliance Monitoring Schedule

 Post AS/SVE Startup Years: 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 22 27 32

 Post AS/SVE Shutdown Years: 1 2 3 4 5 6 7 8 9 10 11 12 17 22 27

Confirmational Monitoring Years 1 2 3 4 5 6 7 8 9 10 15 20 25

Baseline

CPOC Wells Once Annual 

MW‐45A X X X X X X X X X X X X X X X X

MW‐46B X X X X X X X X X X X X X X X X

MW‐58A X X X X X X X X X X X X X X X X

MW‐86B X X X X X X X X X X X X X X X X

MW‐92 X X X X X X X X X X X X X X X X

Performance Wells

Within Once  None

MW‐59 X XX XX XX XX XX XX XX

MW‐89 X XX XX XX XX XX XX XX

RW‐11A X XX XX XX XX XX XX XX

Downgradient Once  None

MW‐36A X X X X X X X X

MW‐39A X X X X X X X X

MW‐42 X X X X X X X X

RW‐9 X X X X X X X X

Interior Wells Once

MW‐381 X X X X X X X X X X

MW‐93 X X X X X X X X X X

RW‐1 X X X X X X X X X X

RW‐5A X X X X X X X X X X

Notes:

 The monitoring frequency for the Shoreline water quality monitoring wells and free product gauging wells are not shown on this table.

1. A below-grade obstruction was observed in MW-38 on 9/18/20 and the well was decomissioned on May 6, 2021.

Abbreviations and Formatting:

AS/SVE = air sparge/soil vapor extraction

CPOC = Conditional Point of Compliance

Annual

Biannual 

Performance Monitoring Period Confirmational Monitoring Period

Biannual Every 5 years 

Every 5 years 

Biannual 

Semiannual
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Table 4

AS/SVE and Oxidizer Operational Data

Calculated
Cumulative Cumulative SVE SVE SVE SVE Period Mass Period Cumulative

SVE Blower SVE Blower SVE Blower Inlet Inlet Inlet Inlet Destruction Removal Mass Mass

Hr Meter2 Runtime2 Runtime Vacuum DP Temp Flow Rate1 Efficiency7 Rate5 Removal6 Removal9

Date Time (Hours) (Hours) (Days) (Days) (In. H2O) (In. H2O) (oF) (scfm) (ppmv) (mg/m3) (F) (ppmv) (mg/m3) (%) (Lb/Day) (Lb) (Lb) Comments/Notes
9/19/2019 12:00 9.9 -- START NA 35.0 0.25 72 98 0 -- NM NA NA 0.0 0.0 0.0 SVE Start; Oxidizer Start
9/20/2019 16:04 33.9 -- 1.0 1.0 35.0 0.25 68 99 198 238,228 -- NM 4,903 NA 2.1 2.1 2.1
9/23/2019 13:58 105.9 -- 4.0 3.0 35.0 0.25 68 99 212 255,073 -- NM 4,903 NA 2.3 6.8 8.9
9/24/2019 10:00 129.9 -- 5.0 1.0 30.0 0.25 70 99 215 258,682 -- NM 4,903 NA 2.3 2.3 11.2
9/25/2019 9:20 153.9 -- 6.0 1.0 34.0 0.25 66 99 218 262,292 -- NM 4,903 NA 2.3 2.3 13.5
9/26/2019 9:00 176.1 -- 6.9 0.9 38.0 0.25 66 98 405 487,285 -- NM 4,903 NA 4.3 4.0 17.5
9/28/2019 12:19 227.5 -- 9.1 2.1 46.0 0.25 65 97 440 529,396 -- NM 4,903 NA 4.6 9.9 27.5
9/30/2019 9:35 272.5 -- 10.9 1.9 56.0 0.25 62 96 463 557,069 -- NM 4,903 NA 4.8 9.1 36.5
10/1/2019 9:25 296.6 -- 11.9 1.0 54.0 0.25 61 97 488 587,148 -- 9.4 4,903 99 5.1 5.1 41.6
10/2/2019 9:20 320.6 -- 12.9 1.0 44.0 0.25 62 98 427 513,755 -- 8.7 4,538 99 4.5 4.5 46.2
10/3/2019 8:50 344.1 -- 13.9 1.0 50.0 0.25 61 97 457 549,850 -- NM 4,538 NA 4.8 4.7 50.9
10/4/2019 11:40 371.0 -- 15.0 1.1 55.0 0.25 66 96 469 564,288 -- 7.9 4,121 99 4.9 5.5 56.4
10/7/2019 12:08 443.4 -- 18.1 3.0 61.0 0.25 65 95 466 560,678 -- 5.2 2,712 100 4.8 14.5 70.9
10/8/2019 9:05 464.4 -- 18.9 0.9 70.0 0.25 60 95 487 585,945 -- 8.8 4,590 99 5.0 4.4 75.2
10/9/2019 10:07 489.4 -- 20.0 1.0 73.0 0.25 60 94 494 594,367 -- 7.0 3,651 99 5.0 5.2 80.5

10/10/2019 10:24 513.7 -- 21.0 1.0 69.0 0.25 61 95 517 622,040 -- 4.1 2,139 100 5.3 5.4 85.8
10/13/2019 9:33 585.7 -- 24.0 3.0 78.0 0.5 60 132 550 661,745 -- 8.3 4,329 99 7.9 23.6 109.4
10/14/2019 9:39 608.9 -- 25.0 1.0 81.0 0.5 61 131 558 671,370 -- NM 4,329 NA 7.9 7.7 117.1
10/15/2019 12:25 632.9 -- 26.0 1.0 82.0 0.75 64 160 667 802,516 -- 5.4 2,817 100 11.6 11.6 128.7
10/23/2019 11:20 826.5 -- 34.0 8.1 86.0 1 60 185 662 796,500 -- 8.8 4,590 99 13.2 106.7 235.4 Lab Data
10/24/2019 9:35 848.8 -- 35.0 0.9 93.0 1.5 57 224 637 766,421 -- 7.7 4,016 99 15.5 14.4 249.7
10/25/2019 9:50 873.0 -- 36.0 1.0 90.0 1.75 58 243 752 904,785 -- 6.3 3,286 100 19.8 20.0 269.7
10/28/2019 11:00 946.1 -- 39.0 3.0 85.0 2.5 56 294 793 954,116 -- 7.3 3,808 100 25.2 76.7 346.4
10/29/2019 9:15 969.6 -- 40.0 1.0 82.0 2.5 56 295 823 990,211 -- 7.7 4,016 100 26.3 25.7 372.1
10/30/2019 12:30 995.7 -- 41.1 1.1 81.0 2.5 56 295 744 895,160 -- 6.7 3,495 100 23.8 25.9 398.0
11/1/2019 14:00 1,045.1 -- 43.1 2.1 79.0 2.5 56 296 734 883,128 -- 6.1 3,182 100 23.5 48.4 446.4
11/4/2019 16:05 1,120.3 -- 46.3 3.1 80.0 2.75 55 311 660 794,094 -- 4.8 2,504 100 22.2 69.5 515.9
11/6/2019 10:18 1,162.5 -- 48.0 1.8 86.0 2.75 56 307 670 806,125 -- 4.9 2,556 100 22.3 39.2 555.1
11/8/2019 9:08 1,209.3 -- 50.0 2.0 86.0 2.75 55 308 628 755,592 -- 5.0 2,608 100 20.9 40.8 595.9

11/12/2019 10:30 1,306.6 -- 54.0 4.1 92.0 2.5 56 290 654 786,875 -- 3.6 1,878 100 20.5 83.3 679.2
11/13/2019 9:30 1,329.6 -- 55.0 1.0 91.0 2.5 56 291 631 759,202 -- 7.0 3,651 100 19.9 19.0 698.2
11/15/2019 12:40 1,377.6 -- 57.0 2.0 91.0 2.75 56 305 614 738,748 -- 3.7 1,930 100 20.3 40.5 738.7

11/25/2019 10:52 1,477.2
--

61.1 4.2 89.0 2.75 50 308 546 656,932 -- 7.5 3,912 99 18.2 75.5 814.2 SVE & oxidizer down on 11/19/19 at 12:23 due to low propane. Restarted on 11/25/19 at 10:00.

11/26/2019 10:25 1,500.8 -- 62.1 1.0 88.0 2.75 50 308 621 747,170 -- 4.4 2,295 100 20.7 20.3 834.5
11/27/2019 10:40 1,524.8 -- 63.1 1.0 88.0 2.75 50 308 541 650,916 -- 5.6 1,705 100 18.0 18.1 852.6 Lab Data is questionable and not used in calculations. Destruction Efficiency Based on PID. 
12/2/2019 9:53 1,644.2 -- 68.1 5.0 88.0 2.75 50 308 424 510,145 -- 4.0 1,218 100 14.1 70.4 922.9
12/3/2019 14:00 1,671.1 -- 69.2 1.1 84.0 2.75 50 310 508 611,211 -- 4.5 1,370 100 17.0 19.1 942.1 SVE system shutdown on 12/3/19 between 12:13 and 13:45 due to power outage.
12/6/2019 9:21 1,738.4 -- 72.0 2.8 89.0 2.75 50 308 477 573,913 -- 4.8 1,461 100 15.9 44.5 986.6
12/9/2019 9:14 1,810.3 -- 75.0 3.0 98.0 2.75 50 303 469 564,288 -- 4.4 1,340 100 15.4 46.1 1,032.7

12/16/2019 10:47 1,979.9 -- 82.1 7.1 99.0 2.5 50 289 507 610,008 -- 4.0 1,218 100 15.8 112.0 1,144.7
12/18/2019 10:34 2,027.4 -- 84.1 2.0 94.0 2.5 50 291 442 531,802 -- 8.2 2,497 100 13.9 27.6 1,172.2
12/20/2019 9:46 2,074.7 -- 86.0 2.0 94.0 2 50 260 734 883,128 -- 4.6 1,401 100 20.7 40.8 1,213.0
12/23/2019 12:02 2,148.9 -- 89.1 3.1 96.0 2 50 260 662 1,381,000 -- 4.9 1,125 100 32.2 99.7 1,312.7 Lab Data. Re-sample for 11/27/19.
12/26/2019 9:38 2,218.6 -- 92.0 2.9 90.0 2.25 50 278 375 782,289 -- 6.6 1,515 100 19.6 56.8 1,369.4 Empty water storage tank on 12/24/19.

1/3/2020 15:00 2,416.1 -- 100.3 8.2 88.0 2 50 263 486 1,013,846 -- 4.9 1,125 100 24.0 197.2 1,566.7
1/7/2020 10:25 2,507.7 -- 104.1 3.8 85.0 1.75 50 247 617 1,287,125 -- 5.1 1,171 100 28.6 109.1 1,675.8 Empty water storage tank on 1/7/20.
1/9/2020 10:55 2,556.2 -- 106.1 2.0 81.0 1.75 50 249 432 901,196 -- 4.3 987 100 20.1 40.7 1,716.5

1/15/2020 11:32 2,701.0 -- 112.1 6.0 84.0 1.5 50 229 353 188,970 -- 6.9 340 100 3.9 23.5 1,740.0 Lab Data.
1/17/2020 14:30 2,750.6 -- 114.2 2.1 84.0 1.75 50 247 342 183,081 -- 6.0 296 100 4.1 8.4 1,748.4 Started air sparging.
1/21/2020 10:00 2,848.0 -- 118.3 4.1 86.0 1.75 50 247 465 248,926 -- 3.3 163 100 5.5 22.4 1,770.8
1/22/2020 15:12 2,873.1 -- 119.3 1.0 92.0 1.75 50 244 522 279,440 -- 2.6 128 100 6.1 6.4 1,777.3
1/23/2020 11:00 2,893.3 -- 120.1 0.8 93.0 1.5 50 226 564 301,924 -- 5.0 246 100 6.1 5.2 1,782.4 Empty water storage tank on 1/23/20.
1/27/2020 1:51 2,992.2 -- 124.3 4.1 88.0 1.75 50 246 492 263,380 -- 2.5 123 100 5.8 24.0 1,806.4 Empty water storage tank on 1/27/20.
1/30/2020 9:36 3,059.8 -- 127.1 2.8 93.0 1.75 50 244 549 293,894 -- 5.9 291 100 6.4 18.2 1,824.6 Empty water storage tank on 1/30/20.
2/4/2020 13:25 3,183.4 -- 132.2 5.2 97.0 1.75 50 242 569 304,600 -- 6.1 301 100 6.6 34.2 1,858.8 Empty water storage tank on 2/5/20.
2/6/2020 16:30 3,234.4 -- 134.4 2.1 84.0 1.5 50 229 638 341,538 -- 2.8 138 100 7.0 15.0 1,873.7

2/11/2020 12:05 3,350.2 -- 139.2 4.8 75.0 1.5 50 232 462 247,321 -- 4.9 1,090 100 5.2 24.9 1,898.7 Collected lab air sample. Sample suspect. Lab data not used in calculations.

2/14/2020 9:34 3,418.1
--

142.0 2.8 69.0 1.5 50 234 450 240,897 -- 5.6 1,246 99 5.1 14.4 1,913.0 Empty water storage tank on 2/13/20. AS system off from 2/13/20 @ 09:00 to 2/14/20 @ 09:00.

2/17/2020 9:40 3,490.3 -- 145.0 3.0 72.0 1.5 50 233 462 247,321 -- 4.1 912 100 5.2 15.6 1,928.6

2/20/2020 13:45 3,566.4
--

148.2 3.2 40.0 0.75 52 172 377 201,818 -- 6.3 1,401 99 3.1 9.9 1,938.6 Empty water storage tank on 2/20/20. Approximately 12" in tank. Turned down vacuum to SVE well 
field to reduce water extracted.

2/26/2020 13:34 3,710.3
--

154.2 6.0 42.0 1 56 198 377 201,818 -- NT 1,401 NA 3.6 21.5 1,960.1 Started pulsing AS system. Zones 4 & 5 ON. Pulsing every 8 hours between Zones 1, 2, and 3. AS 
system down between 08:24 on 2/27/20 and 10:00 on 2/27/20 due to PSH Alarm.

2/28/2020 10:23 3,755.2
--

156.1 1.9 50.0 1.25 51 220 377 201,818 -- NT 1,401 NA 4.0 7.5 1,967.5 AS system down between 18:49 on 2/27/20 and 09:00 on 2/28/20 due to PSH Alarm. Pulsing AS 
system with Zone 5 ON. Pulsing every 6 hours between Zones 1, 2, 3, and 4.

3/6/2020 10:30 3,923.5 -- 163.1 7.0 50.0 1 52 196 401 214,666 -- NT 1,401 NA 3.8 26.6 1,994.1
3/11/2020 14:30 4,046.3 -- 168.2 5.1 50.0 1.25 52 219 360 192,717 -- 5.7 1,268 99 3.8 19.5 2,013.6

3/12/2020 10:15 4,066.0
--

169.0 0.8 50.0 1.25 51 220 318 170,234 -- 7.5 1,668 99 3.4 2.8 2,016.3 Collected Lab air sample. Inlet concentration lab data suspect. Need to re-sample upon start up. Lab 
data not used in calculations.

3/19/2020 14:15 4,211.6 -- 175.1 6.1 50.0 1.25 52 219 284 152,033 -- 3.5 779 99 3.0 18.2 2,034.5 System off for 6.5 hours on 3/19/20 to install catalyst in oxidizer.
3/24/2020 14:30 4,325.4 -- 179.8 4.7 50.0 1.25 56 219 319 170,769 -- 3.1 690 100 3.4 15.9 2,050.4 System shut off at 15:00 on 3/24/20 due to COVID-19 travel restrictions.
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8/17/2020 9:59 4,334.7
--

180.2 0.4 69 1 79 186 147 78,693 -- 1.3 289 100 1.3 0.5 2,050.9 Measurement within 2-hours after system re-start since 3/24/2020. SVE wells being turned on one 
at a time.

8/17/2020 11:50 4,336.9 -- 180.3 0.1 63 1 79 188 141 75,481 -- 0.5 111 100 1.3 0.1 2,051.1 All SVE wells except HSVE-1 and HSVE-2 turned on.
8/18/2020 7:26 4,356.2 -- 181.1 0.8 61 1 79 188 193 103,532 -- 0.5 111 100 1.8 1.4 2,052.5 All SVE wells except HSVE-1 and HSVE-2 turned on.
8/18/2020 8:54 4,357.8 -- 181.2 0.1 63 1.25 79 210 318 170,234 -- 1.5 334 100 3.2 0.2 2,052.7 Extracting at all SVE wells except HSVE-1 (partially open).
8/20/2020 13:39 4,410.7 -- 183.4 2.2 62 1.25 82 210 389 208,028 -- 0.4 89 100 3.9 8.6 2,061.3 Readings prior to individual SVE well adjustments
8/20/2020 14:28 4,411.6 -- 183.4 0.0 58 1.25 82 211 401 214,666 -- 0.8 178 100 4.1 0.2 2,061.5 Readings after to individual SVE well adjustments
8/21/2020 6:51 4,427.8 -- 184.1 0.7 60 1.25 79 211 485 259,633 -- 0.6 133 100 4.9 3.3 2,064.8 No system adjustments conducted
8/26/2020 14:07 4,555.7 -- 189.4 5.3 59 1.25 78 211 408 2,101,500 -- 0.4 6,570 100 39.9 212.8 2,277.6 Collected lab gas sample and PID measurements at 1407

8/26/2020 15:18 4,556.3
--

189.4 0.0 68 1.25 78 209 334 2,101,500 -- 0.6 9,855 100 39.4 1.0 2,278.6 Adjusted Hertz on SVE blower and made individual SVE well adjustments on manifold.

8/28/2020 13:48 4,602.8 -- 191.4 1.9 68 1.25 80 208 303 1,903,305 -- 0.7 11,498 99 35.6 69.0 2,347.7 No appreciable oil in SVE-4 and SVE-5 flow gauges.
8/28/2020 14:39 4,603.6 -- 191.4 0.0 68 1.25 80 208 302 1,898,900 -- 0.5 8,213 100 35.6 1.2 2,348.9 Readings after system adjustments
9/2/2020 11:22 4,719.9 -- 196.3 4.8 64 1.25 81 209 295 1,856,115 -- 0.6 9,855 99 34.9 169.2 2,518.1 Readings pre-adjustments
9/2/2020 14:44 4,723.3 -- 196.4 0.1 63 1.5 81 230 303 1,906,451 -- 0.5 8,213 100 39.4 5.6 2,523.7 Readings post-adjustments. Post AS system re-start since 3/24/2020.

9/4/2020 11:55 4,768.6
--

198.3 1.9 80 2 80 259 333 2,095,837 -- 0.0 0 100 48.8 92.0 2,615.7 Readings after draining water from SVE-6, SVE-8, SVE-9, and after air sparge schedule and flow 
adjustments

9/10/2020 8:08 4,909.0 -- 204.1 5.8 84 2 78 258 348 2,188,958 -- 0.9 14,783 99 50.7 296.6 2,912.3 Before system tweaks/adjustments.
9/10/2020 8:54 4,909.4 -- 204.1 0.0 76 2 78 261 329 2,071,299 -- 0.6 9,855 100 48.6 0.8 2,913.1 After system tweaks/adjustments.
9/15/2020 15:21 5,036.3 -- 209.4 5.3 78 2 78 260 353 2,220,417 -- 0.7 11,498 99 51.9 274.4 3,187.5
9/23/2020 7:00 5,220.0 -- 217.1 7.7 77 1.75 72 245 316 1,988,560 -- NM 11,498 NA 43.8 335.2 3,522.7 Collected measurements without PID/LEL meter. Used averages of before and after values
9/29/2020 9:02 5,366.3 -- 223.2 6.1 78 1.75 78 243 279 1,460,900 -- 0.7 9,570 99 31.9 194.7 3,717.4 Collected lab gas sample
10/6/2020 8:14 5,533.6 -- 230.2 7.0 78 2 69 262 400 2,090,887 -- 1.9 25,976 99 49.3 343.6 4,061.0

10/16/2020 14:59 5,748.9
--

239.1 9.0 81 2 66 262 400 2,092,980 -- 1.9 25,976 99 49.3 441.8 4,502.8 Suspect MultiRAE PID probe saturation (biased high measurement). Measurement >999-ppm. Used 
average of before and after PID measurements.

10/23/2020 8:22 5,910.3 -- 245.9 6.7 82 2 60 263 256 1,339,507 -- 1.0 13,671 99 31.7 212.9 4,715.7 Used MultiRAE PID. No apparent probe saturation.
10/27/2020 8:43 6,006.8 -- 249.9 4.0 82 2 59 263 166 394,000 -- 1.0 5,250 99 9.3 37.5 4,753.2 Collected lab gas sample. Used MultiRAE PID. No apparent probe saturation.
11/2/2020 14:48 6,158.1 -- 256.2 6.3 80 2 63 263 113 267,967 -- 0.8 4,200 98 6.3 39.9 4,793.1 Used RKI.

11/10/2020 14:39 6,348.7 -- 264.1 7.9 86 2 54 263 114 270,341 -- 0.8 4,200 98 6.4 50.7 4,843.8 Used RKI. Readings SVE flow pre-adjustments.
11/10/2020 15:01 6,349.0 -- 264.1 0.0 80 2 54 265 129 304,994 -- 1.3 6,825 98 7.3 0.1 4,843.9 Used RKI. Readings SVE flow post-adjustments.
11/18/2020 13:56 6,540.1 -- 272.1 8.0 84 2 52 264 139 452,000 -- 0.7 14,400 97 10.7 85.4 4,929.4 Used RKI. Readings SVE flow post-adjustments. Gas sample results suspect. Re-sampling

12/4/2020 13:18 29.4 6,832.3 284.3 12.2 76 2 52 267 107 348,342 -- 1.6 32,914 91 8.4 101.9 5,031.3 Used MultiRAE. Readings SVE flow pre-adjustments. Run time hour tally reset on PLC, SVE 
cumulative run time hours calculated.

12/4/2020 13:40 29.8 6,832.7 284.3 0.0 79 2 53 266 115 374,663 -- 1.7 34,971 91 9.0 0.1 5,031.4 Used MultiRAE. Readings SVE flow post-adjustments.

12/10/2020 15:37 174.7 6,977.6 290.3 6.0 81 2 51 266 115 361,503 -- 1.7 34,971 90 8.6 52.1 5,083.5 Used RKI. Probe saturation. Individual PID value not representative. Used average of previous two 
PID values as substitute.

12/16/2020 8:21 305.0 7,107.9 295.7 5.4 83 1.5 50 229 79 1,151,000 -- 1.0 9,170 99 23.7 128.9 5,212.5 Collected lab gas samples. Measurement collected pre-adjustments.
12/29/2020 8:22 617.2 7,420.1 308.8 13.0 84 1.5 50 229 88 1,279,213 -- 1.0 9,170 99 26.4 342.8 5,555.3 No Oxidizer discharge PID hits (checked multiple times).
1/12/2021 8:58 928.4 7,731.3 321.7 13.0 88 1.5 50 228 89 924,000 -- 1.4 8,570 99 18.9 245.3 5,800.6 Collected lab gas samples. Measurement collected pre-adjustments.
2/2/2021 9:05 1,429.9 8,232.8 342.6 20.9 85 1.5 50 229 163.7 1,709,139 -- 0.6 3,673 100 35.2 734.6 6,535.2 Measurements collected before system adjustments.

2/17/2021 13:03 1,669.1 8,472.0 352.6 10.0 80 1.5 49 231 52.4 566,950 -- 0.7 3,160 99 11.8 117.2 6,652.4 Collected lab gas samples. Measurement collected pre-adjustments.
3/2/2021 8:43 1,942.6 8,745.5 364.0 11.4 78 1.5 49 231 56.4 610,229 -- 0.1 451 100 12.7 144.7 6,797.2 Measurements collected before system adjustments.

3/23/2021 15:28 2,434.9 9,237.8 384.5 20.5 84 1.5 58 227 128.8 563,000 -- 1.5 10,850 98 11.5 236.1 7,033.2 Collected lab gas samples. Measurement collected pre-adjustments.
4/5/2021 14:04 2,709.5 9,512.4 395.9 11.4 82 1.5 60 228 85.8 375,042 -- 0.1 723 100 7.7 87.8 7,121.1 Measurements collected before system adjustments.

4/19/2021 14:50 3,006.1 9,809.0 408.3 12.4 78 1.5 69 227 83.2 641,000 -- 0.7 21,570 97 13.1 161.7 7,282.8 Collected lab gas samples. Measurement collected pre-adjustments. Turned off air sparge system at 
1600 due to observed air sparge blower oil leak.

5/5/2021 7:57 3,381.4 10,184.3 423.9 15.6 82 1.5 62 227 134.5 1,036,232 -- 1.0 30,814 97 21.2 331.0 7,613.8 Air sparge repaired (gasket oil leak) and restarted on 5/4/2021 at ~12:25. No system adjustments 
conducted.

5/20/2021 9:09 3,662.5 10,465.4 435.6 11.7 80 1.5 66 227 72.9 420,900 -- 1.4 7,010 98 8.6 100.6 7,714.4 Power outage earlier this morning. Normal system operations for ~2-hours prior to data collection. 
Increased setting on pressure switch.

6/4/2021 8:29 3,957.5 10,760.4 447.9 12.3 81 1.5 71 226 83.1 479,791 -- 0.7 3,505 99 9.7 119.6 7,834.0 Generator maintenance on late afternoon 6/3, system was shutdown from 6/3 ~1530 to 6/4 0740. 
System running for ~50-minutes prior to collection of readings.

6/16/2021 9:11 4,245.0 11,047.9 459.9 12.0 91 1.5 68 223 133.3 421,000 -- 1.9 5,250 99 8.4 101.0 7,935.0 Collected lab gas samples. Air sparge OFF since 6/15/2021 at 1916. Air sparge to remain OFF 
indefinitely due to undetermined blower oil loss.

7/2/2021 10:00 4,628.8 11,431.7 475.9 16.0 80 1.5 80 224 80.4 253,926 -- 1.0 2,763 99 5.1 81.8 8,016.8
Air sparge system still OFF (blower sent out for servicing). Measurements collected prior to system 
adjustments. Drained fluids out of SVE manifold (hoses and sumps) and then re-adjusted SVE flow 
rates.

7/19/2021 14:06 5,024.6 11,827.5 492.4 16.5 81 1.5 83 223 81.8 257,000 -- 1.0 5,700 98 5.2 85.0 8,101.8 Collected lab gas samples. Air sparge system still OFF (blower to be re-installed).
8/5/2021 7:22 5,423.6 12,226.5 509.0 16.6 77 1.5 78 225 106.5 334,603 -- 1.4 7,980 98 6.8 112.8 8,214.6 Air sparge re-started 7/24/21

8/26/2021 14:25 5,935.1 12,738.0 530.3 21.3 77.0 1.5 77 226 66.4 251,000 -- 0.0 4,070 98 5.1 108.6 8,323.2 Collected lab gas samples. Air sparge bleeder valve wide open, reducing air to AS wells. Air sparge 
wells need inspected, maybe cleaned/re-developed. AS flow meters need cleaned.

9/30/2021 13:05 6,640.2 13,443.1 559.7 29.4 78.0 1.5 62 229 56.0 269,500 680 0.9 3,030 99 5.5 162.7 8,485.9
AECOM assumes control of system operations from CRETE. See Footnote 6. Collected lab gas 
samples. PAH alarms continue to shut down the AS system. Malfunctioning pressure switch likely 
cause.

10/6/2021 15:20 6,785.5 13,588.4 565.8 6.1 78.0 1.5 65 227.9 144.8 696,850 689 2.5 8,417 99 14.3 86.5 8,572.3 PAH alarms continue to shut down the AS system. Malfunctioning pressure switch likely cause.

10/14/2021 9:03 6,972.3 13,775.2 573.6 7.8 78.0 1.5 60 229.0 100.2 482,213 684 1.9 6,397 99 9.9 77.3 8,649.6 PAH alarms continue to shut down the AS system. Malfunctioning pressure switch likely cause.

10/21/2021 14:30 7,141.7 13,944.6 580.6 7.1 76.0 1.5 60 229.7 117.6 108,510 680 2.6 1,900 98 2.2 15.8 8,665.4 Collected lab gas samples. PAH alarms continue to shut down the AS system. Malfunctioning 
pressure switch likely cause.

10/28/2021 14:15 7,309.8 14,112.7 587.6 7.0 80.0 2.0 60 263.6 28.6 26,389 664 0.5 365 99 0.6 4.4 8,669.8 SVE Blower off from 10/21/2021 until 10/28/2021. Could be result of low PID measurement. PAH 
alarms continue to shut down the AS system. Malfunctioning pressure switch likely cause.
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11/5/2021 14:30 7,502.7 14,305.6 595.7 8.0 84.0 2.0 55 263.3 50.6 46,689 681 6.6 4,823 90 1.1 8.9 8,678.7 PAH alarms continue to shut down the AS system. Malfunctioning pressure switch likely cause.

11/11/2021 21:21 7,654.1 14,457.0 602.0 6.3 86.0 1.5 54 227.5 109.7 101,221 680 2.5 1,827 98 2.1 13.1 8,691.8 PAH alarms continue to shut down the AS system. Malfunctioning pressure switch likely cause.

11/18/2021 12:30 7,807.8 14,610.7 608.4 6.4 86.0 1.5 50 228.4 47.6 103,250 686 1.0 1,020 99 2.1 13.6 8,705.3 Collected lab gas samples. Replacement AS Compressor pressure switch installed on 11/17/21 by 
Marine Maintenance.

11/23/2021 16:30 7,932.0 14,734.9 613.5 5.2 86.0 2.0 50 263.7 87.5 189,798 682 0.9 918 100 4.5 23.3 8,728.6 No new PAH alarms since the pressure switch replacement.
12/1/2021 15:55 8,122.9 14,925.8 621.5 8.0 85.0 1.5 55 227.6 19.4 42,081 652 1.1 1,122 97 0.9 6.9 8,735.5 No new PAH alarms since the pressure switch replacement.

12/10/2021 14:15 8,337.3 15,140.2 630.4 8.9 86.0 1.5 50 228.4 399.3 866,129 676 0.0 0 100 17.8 158.9 8,894.4 No new PAH alarms since the pressure switch replacement.
12/17/2021 15:17 8,499.7 15,302.6 637.2 6.8 88.0 1.5 50 227.7 42.5 92,188 676 0.6 612 99 1.9 12.8 8,907.2 No new PAH alarms since the pressure switch replacement.
12/22/2021 12:15 8,616.9 15,419.8 642.1 4.9 90.0 1.5 50 227.0 55.3 109,700 682 0.7 1,250 99 2.2 10.9 8,918.1 Collected lab gas samples. No new PAH alarms since the pressure switch replacement.

1/5/2022 12:41 8,697.9 15,500.8 645.5 3.4 84.0 1.0 50 187.1 52.8 104,741 684 1.2 2,143 98 1.8 5.9 8,924.0 AS bleed valve closed 100% to try to increase airflow to subsurface.

1/21/2022 13:47 9,005.0 15,807.9 658.2 12.8 85.0 1.5 54 227.9 16.3 32,335 672 0.3 536 98 0.7 8.5 8,932.5
New AS PAH alarm on 1/12/22, the first since the pressure switch replacement. AS bleed valve 
opened up to relieve pressure on 1/13/22. Despite that, PAH alarms continue to shut down the AS 
system. 

2/17/2022 20:20 9,499.3 16,302.2 678.8 20.6 80.0 1.0 50 188.2 383.2 760,163 675 7.9 14,107 98 12.9 264.9 9,197.5 Last AECOM visit under the initial short term service directive. PAH alarms continue to shut down 
the AS system. 

3/31/2022 11:50 10,460.2 17,263.1 718.9 40.0 78.0 0.8 63 161.5 17.0 101,000 697 0.4 1,900 98 1.5 58.7 9,256.2

First AECOM visit under the new service directive. Oxidizer and SVE ON on arrival but AS system OFF 
due to a PAH alarm. Alarm cleared and AS restarted at 10:50. Collected lab gas samples. AS pressure 
switch tested and determined to be manlfunctioning. Switch taken offline to prevent further false 
alarm shut-downs.

4/12/2022 15:45 10,736.6 17,539.5 730.4 11.5 82.0 1.0 52 187.3 10.5 62,382 708 0.3 1,425 98 1.1 12.1 9,268.3 AS Compressor working as desired since disconnection of pressure switch. Zone sparging re-
instituted at 5/5/5/4.5/4.5-hr intervals.

4/28/2022 15:59 11,021.7 17,824.6 742.3 11.9 74.0 1.0 60 188.1 38.5 228,735 670 0.7 3,325 99 3.9 46.0 9,314.2

4.15.22 - Rotameters cleaned for improved reading and operation; vacuum gauges replaced on SVE-
4, -5, -7, -8, -9, and -10 (gauges should have been 0 " H2O with system off but were reading from 7-
27 " H2O). 4.18.22 - Oxidizer magnehelic gauge replaced. 
4.28.22 - Systems ON on arrival operating with zone sparging. Water continues to impede accurate 
readings of several SVE rotameters.

5/13/2022 15:11 11,337.5 18,140.4 755.4 13.2 78.0 1.5 60 229.0 34.7 206,159 668 0.4 1,900 99 4.2 55.8 9,370.1 --

6/21/2022 17:55 11,824.4 18,627.3 775.7 20.3 74.0 1.3 72 212.0 24.3 144,371 672 1.6 7,600 95 2.8 55.8 9,425.9

System down 5/25/22-6/13/22 due to lapsed invoices and lack of propane. Water continues to 
impede accurate readings of several SVE rotameters. SVE-5 rotameter gets stuck and needs 
replacing. AS VFD had a motor overload error code flashing (A2010), but the system was 
operational. AS zone runtimes were adjusted at EOD to add a 30-minute overlap during each 
transition. If the VFD motor overloads were happening during the zone transitions, this should help 
avoid them moving forward. Alarm notifications went inactive ~6/8/22 due to outdated telemetry 
software, fix pending.

7/7/2022 17:09 12,206.1 19,009.0 791.6 15.9 76.0 1.0 64 186.8 13.0 77,235 625 1.0 4,750 94 1.3 20.6 9,446.5

6/29/22 - Collected lab gas samples. No other system readings taken.
7/7/22 - Systems were ON on arrival operating with zone sparging. No system downtime this period. 
Sparge VFD had the motor overload error code flashing again (A2010) but the system was still 
running. AS Zones 2 and 4 were analyzed for breakthrough pressures and valves positions were 
adjusted for optimal flow distribution. At EOD, PLC was rewired so that the zones on the HMI 
control the same-named zones in the field. Zone 1 and 2 runtimes swapped at EOD. Alarm 
notifications have been inactive since ~6/8/22 due to outdated telemetry software, fix pending.

7/22/2022 16:10 12,556.2 19,359.1 806.2 14.6 74.0 1.0 78 184.9 12.1 71,888 681 0.9 4,275 94 1.2 17.4 9,464.0

Systems were ON on arrival operating with zone sparging. No system downtime this period. 
Rotameters for several SVE wells have observable signs of usage wear and tear. Water in the SVE 
lines continues to make accurate readings difficult. Alarm notifications have been inactive since 
~6/8/22 due to outdated telemetry software, fix pending.

8/5/2022 14:45 12,679.6 19,482.5 811.4 5.1 85.0 1.0 80 181.5 49.6 294,682 677 2.5 11,875 96 4.8 24.7 9,488.7

Systems ON on arrival operating with zone sparging. The systems only operated for ~1/3 of the 
period due to several Oxidizer alarms that did not trigger notifications due to the telemetry 
software issue (fix pending). Rotameters for several SVE wells have observable signs of usage wear 
and tear. Water in the SVE lines continues to make accurate readings difficult.

8/19/2022 15:15 13,014.8 19,817.7 825.3 14.0 74.0 1.0 82 184.2 29.3 174,076 695 2.7 12,825 93 2.9 40.3 9,529.0

Systems were ON on arrival operating with zone sparging. No system downtime this period. Alarm 
notifications have been inactive since ~6/8/22 due to outdated telemetry software, fix pending. 
Rotameters for several SVE wells have observable signs of usage wear and tear. Water in the SVE 
lines continues to make accurate readings difficult. AS Zone 1 well valve positions were optimized 
for desired flow distribution.

9/2/2022 14:55 13,294.7 20,097.6 837.0 11.7 72.0 1.5 82 226.3 12.0 71,294 661 2.8 13,300 81 1.5 16.9 9,545.9

Oxidizer and SVE systems ON upon arrival. Sparge system was OFF on arrival due to a Sparge Blower 
TAH alarm from 14:48 on 8/31/22. Alarm notifications have been inactive since ~6/8/22 due to 
outdated telemetry software, fix pending. AS system restarted at 15:00.  Water in the SVE lines 
continues to make accurate readings difficult. 

9/14/2022 9:54 13,567.8 20,370.7 848.4 11.4 72.0 1.5 84 225.9 4.5 32,570 664 0.5 2,070 94 0.7 7.5 9,553.4

Systems ON on arrival operating with zone sparging. No alarms triggered this period (no downtime), 
but alarm notifications were inactive. During O&M, the AS bleed valve was closed to vent excess air 
through the pressure relief valve on an as-needed basis instead. SVE-5, 6, and 8 were pumped out 
until dry using a peristaltic pump; ~4 gallons total extracted from the manifold and stub ups.
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Table 4

AS/SVE and Oxidizer Operational Data

Calculated
Cumulative Cumulative SVE SVE SVE SVE Period Mass Period Cumulative

SVE Blower SVE Blower SVE Blower Inlet Inlet Inlet Inlet Destruction Removal Mass Mass

Hr Meter2 Runtime2 Runtime Vacuum DP Temp Flow Rate1 Efficiency7 Rate5 Removal6 Removal9

Date Time (Hours) (Hours) (Days) (Days) (In. H2O) (In. H2O) (oF) (scfm) (ppmv) (mg/m3) (F) (ppmv) (mg/m3) (%) (Lb/Day) (Lb) (Lb) Comments/Notes

Period SVE 
Blower 

Runtime

Calculated
Operating Parameters

Calculated

SVE Discharge 
Total VOCs3,4

Oxidizer 
Discharge Total 

VOC PID7

Oxidizer 
Discharge Total 

VOCs3,4,6

Mass Removal

SVE Discharge 
Total VOC PID

Mass Removal
Calculated

Oxidizer Fire 
Box

Temp8

09/30/2022 13:10 13,953.2 20,756.1 864.4 16.1 78.0 1.5 72 226.4 56.5 408,934 694 5.7 23,598 94 8.3 133.7 9,687.1

Systems ON on arrival operating with zone sparging. Sparge TAH alarms occurred on 9/14, 9/15, and 
9/20, likely due to the bleed valve adjustment made on 9/14/22.  Alarm notifications have been 
inactive since ~6/8/22 due to outdated telemetry software, fix pending. The PRV discharges hotter 
air into the AS enclosure than the bleed valve does, likely impacting the compressed air 
temperatures. The bleed valve was re-opened ~1/2-turn on 9/20/22, resolving the issue for the rest 
of the period. Water was once again visible in SVE-6 and -8, despite dewatering last visit. Water also 
visible in SVE-9 (not dewatered last visit).

10/13/2022 15:13 14,261.6 21,064.5 877.3 12.9 78.0 2.0 68 262.4 9.3 67,311 667 0.7 2,898 96 1.6 20.4 9,707.5

SVE ON on arrival, but AS OFF due to a VFD motor overtemp fault. The fault occurred on 10/4/22 
but was not resolved prior to the 10/13 site visit. System was shut down after O&M for the 
groundwater sampling sampling event in the evening of October 13, 2022. Both systems were 
restarted following sampling at 00:15 on 10/14/22. Alarm notifications have been inactive since 
~6/8/22 due to outdated telemetry software, fix pending.

10/26/2022 16:00 14,564.8 21,367.7 889.9 12.6 83.0 1.5 58 227.7 21.6 156,336 682 0.7 2,898 98 3.2 40.4 9,747.9

10/17/22 - AS VFD motor overtemp alarm, triggered 10/14/22, was resolved by MM and the system 
was restarted.
10/19/22 - AS VFD motor overtemp alarm, triggered 10/18/22, was resolved by AECOM during VFD 
troubleshooting. If backpressure is too high, the VFD sends excessive amps to the motor and faults 
out. Bleed valve increased to 1 full turn open to relieve pressure.
10/26/22 - Systems ON on arrival. Measured amps in each wire in and out of the VFD. Based on 
results, ABB tech support believes the motor is having issues, not the VFD. Alarm notifications have 
been inactive since ~6/8/22 due to outdated telemetry software, fix pending.

11/10/22 15:05 14,923.3 21,726.2 904.8 14.9 85.0 1.5 53 228.1 42.6 308,329 681 0.8 3,312 99 6.3 94.4 9,842.4 All systems ON on arrival. Sparge Zone 5 active. Systems ran continuously since last visit. Alarm 
notifications have been inactive since ~6/8/22 due to outdated telemetry software, fix pending.

11/23/22 15:35 15,228.3 22,031.2 917.6 12.7 86.0 1.8 53 246.0 8.8 63,692 669 1.1 4,554 93 1.4 17.9 9,860.3

All systems ON on arrival. Sparge Zone 5 active. Systems ran nearly continuously since last visit. Pilot 
SVE dewatering piping upgrade was successfully used to dewater SVE-8. SVE header PID readings 
taken for the first time with new brake bleeder mini knockout tank. ~68% of total mass removal due 
to HSVE-2  via PID measurements. Alarm notifications have been inactive since ~6/8/22 due to 
outdated telemetry software, fix pending. 

12/09/22 10:45 15,572.4 22,375.3 931.9 14.3 96.0 1.8 50 242.8 11.8 49,650 685 1.0 660 99 1.1 15.5 9,875.8

12/8/22: System restarted following LNAPL recovery event and storage tank vac-out. System had 
shut down due to a Moisture Separator high level alarm at 14:22 on 12/7/22.
12/9/22: All systems ON on arrival. Sparge Zone 4 active. ~74% of total mass removal due to HSVE-2  
via PID measurements. Alarm notifications have been inactive since ~6/8/22 due to outdated 
telemetry software, fix pending.

12/29/22 15:47 15,730.0 22,532.9 938.5 6.6 >100 1.7 <50 237.8 10.1 42,497 670 1.2 792 98 0.9 6.0 9,881.8

12/19/22: System restarted following vac-out of the storage tank by MM. System had shut down on 
12/15/22 at 21:03 due to a Moisture Separator high level alarm.
12/28/22: System restarted at 16:00 by MM. System was down due to an oxidizer alarm triggered at 
9:40 on 12/21/22. Cause unknown.
12/29/22: System OFF on arrival due to a Moisture Separator high level alarm triggered at 18:26 on 
12/28/22. A broken union was discovered on the water transfer pipe, presumed due to the freezing 
temperatures on 12/22/22. Union repaired while on site. Bottom moisture separator float switch 
also discovered to be broken, also likely due to freezing. Immediate repair not possible, and normal 
automatic draining capability disabled as a result. The system was run for several hours under 
supervision to collect readings but was shut down prior to departure.

02/16/23 15:30 15,942.0 22,744.9 947.3 8.8 100.0 1.5 50 223.4 9.4 39,552 678 0.3 198 99 0.8 7.0 9,888.8

1/27/23: System restarted following float switch repair and telemetry upgrade. Alarm notification 
functionality restored. 
2/6/23: System shut down, water storage full.
2/16/23: System ON on arrival. The storage tank was vacuumed out in the morning and system was 
restarted at 10:30. Readings collected ~5 hrs later. Dewatering valves added to SVE-5, 7, 8, and 9. ~2 
gal of free product (dark brown/black viscous) was extracted from the SVE-9 deadleg. The deadleg 
refilled immediately after with a product/water mix. SVE-6 and 8 were both full of water and 
drained. Both refilled immediately after. ~41% of total mass removal due to HSVE-2 via PID 
measurements.

03/02/23 15:44 16,189.6 22,992.5 957.6 10.3 100.0 1.5 50 223.4 9.6 40,393 680 0.9 594 99 0.8 8.4 9,897.2

2/26/23: System shut down, water storage full. Telemetry failed to send notifications when floats 
triggered.
2/28/23: Water storage vacuumed out & system restarted.
3/2/23: All systems ON on arrival. SVE wells adjusted at end of day to decrease water production: 
SVE-4 (30% open) and -8 (10% open). ~65% of total mass removal due to HSVE-2  via PID 
measurements.

03/15/23 15:36 16,495.7 23,298.6 970.4 12.8 98.0 1.5 52 223.4 12.6 43,370 -- -- -- -- 0.9 11.1 9,908.3

3/8/23: Storage Tank LAH triggered. System stayed on.
3/9/23: Storage tank vac'd out following product recovery event.
3/14/23: Oxidizer taken offline with PSCAA approval. New emission stack constructed for direct 
emissions to atmosphere. 
3/15/23: System ON on arrival, with oxidizer offline. Sparge zone 3 active. 7.5 gal pumped from SVE 
deadlegs. ~77% of total mass removal due to HSVE-2 via PID measurements.

03/30/23 11:34 16,850.3 23,653.2 985.1 14.8 96.0 1.5 58 223.4 7.3 25,127 -- -- -- -- 0.5 7.5 9,915.7
System ON on arrival. Sparge zone 2 active. 4 gal pumped from SVE deadlegs initially. Water 
production spiked following a 45-minute shutdown; an additional 4.5 gal recovered in 45 min 
following restart. ~83% of mass removal due to HSVE-2.
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Table 4

AS/SVE and Oxidizer Operational Data

Calculated
Cumulative Cumulative SVE SVE SVE SVE Period Mass Period Cumulative

SVE Blower SVE Blower SVE Blower Inlet Inlet Inlet Inlet Destruction Removal Mass Mass

Hr Meter2 Runtime2 Runtime Vacuum DP Temp Flow Rate1 Efficiency7 Rate5 Removal6 Removal9

Date Time (Hours) (Hours) (Days) (Days) (In. H2O) (In. H2O) (oF) (scfm) (ppmv) (mg/m3) (F) (ppmv) (mg/m3) (%) (Lb/Day) (Lb) (Lb) Comments/Notes

Period SVE 
Blower 

Runtime

Calculated
Operating Parameters

Calculated

SVE Discharge 
Total VOCs3,4

Oxidizer 
Discharge Total 

VOC PID7

Oxidizer 
Discharge Total 

VOCs3,4,6

Mass Removal

SVE Discharge 
Total VOC PID

Mass Removal
Calculated

Oxidizer Fire 
Box

Temp8

04/11/23 17:18 17,141.8 23,944.7 997.3 12.1 >100 1.4 55 215.8 14.4 49,566 -- -- -- -- 1.0 11.7 9,927.4

4/5/23: Poly tank vac'd out in response to an LAH notification on 4/2/23.
4/11/23: System ON on arrival. Zone 3 active. SVE vacuum >100 "wc. ~600 gal water collected total 
in poly tank since 3/30. SVE dilution valve opened 1 turn from closed to decrease vacauum and 
water production. SVE dewatered, 1/2 gal or less from each well. SVE-9 water was murky tan color 
due to product. ~86% of total mass removal due to HSVE-2 via PID measurements.

04/27/23 13:09 17,464.5 24,267.4 1010.7 13.4 76.0 0.8 70 163.1 6.0 20,652 -- -- -- -- 0.3 4.1 9,931.5

System ON on arrival. Zone 5 active. SVE vacuum at 76 "wc with DV open 1 turn. ~21 gallons water 
collected in poly tank since last visit. Dewatered deadlegs - SVE wells 4, 5, 8, 9, and 10 all contained 
brown/muddy water during dewatering. ~85% of total mass removal due to HSVE-2 via PID 
measurements.

05/09/23 14:32 17,752.3 24,555.2 1022.7 12.0 82.0 0.9 70 168.1 3.2 11,015 -- -- -- -- 0.2 2.0 9,933.5

System ON on arrival. Zone 5 active. SVE vacuum at 82 "wc with DV closed. SVE-5 and -8 off due to 
high water accumulation and low flow. ~0 gallons water collected in poly tank since last visit. During 
dewatering, SVE-9 and -10 had discolored water; all others were clear. ~73% of total mass removal 
due to HSVE-2 via PID measurements.

05/24/23 13:55 18,107.7 24,910.6 1037.5 14.8 85.0 1.0 72 182.4 4.5 15,489 -- -- -- -- 0.3 3.8 9,937.2

System ON on arrival. Zone 5 active. SVE-6 and -8 off due to high water accumulation and low flow. 
~40 gallons water collected in poly tank since last visit. During dewatering, SVE-4, -9, and -10 had 
discolored water. All others were clear. ~66% of total mass removal due to HSVE-2 via PID 
measurements. SVE-6 opened at EOD.

06/08/23 13:24 18,465.6 25,268.5 1052.4 14.9 79.0 1.1 75 191.3 6.1 20,997 -- -- -- -- 0.4 5.4 9,942.6
System ON on arrival. Zone 5 active. SVE-8 off due to high water accumulation and low flow. ~27 
gallons water collected in poly tank since last visit. During dewatering, only SVE-9 had discolored 
water; all others were clear. ~53% of total mass removal due to HSVE-2 via PID measurements.

06/22/23 14:27 18,799.3 25,602.2 1066.3 13.9 79.0 1.1 70 191.3 4.9 12,000 -- -- -- -- 0.2 2.9 9,945.5
System ON on arrival. Zone 5 active. SVE-8 off due to high water accumulation and low flow. SVE-9 
had protuct in its rotameter. During dewatering, SVE-9 had brown oily water, all others were clear. 
Poly tank was vac'd on 6/19/23 after the 2Q LNAPL recovery event.

07/05/23 11:23 19,105.1 25,908.0 1079.1 12.7 78.0 1.2 69 199.8 3.4 8,327 -- -- -- -- 0.1 1.9 9,947.4

System ON on arrival. Zone 4 active. SVE-8 off due to high water accumulation and low flow. SVE-9 
had protuct in its rotameter. During dewatering, SVE-9 had discolored water with some product, 
while all others were clear. SVE dilution valve opened 1 full turn (from closed) to reduce vacuum 
and water extraction at manifold. Sparge pulsing adjusted to only run in Zone 2 and Zone 5 based on 
gw analytical results.

07/19/23 12:27 19,433.7 26,236.6 1092.8 13.7 72.0 0.5 76 122.3 2.6 6,367 -- -- -- -- 0.1 1.0 9,948.3 System ON on arrival. Zone 2 active. SVE-8 off due to water accumulation. SVE-9 had protuct in its 
rotameter. During dewatering, SVE-4 and 9 had some product in their water, all others were clear. 

08/04/23 14:00 19,815.2 26,618.1 1108.7 15.9 52.0 0.8 85 163.1 1.9 4,653 -- -- -- -- 0.1 1.1 9,949.4 System ON on arrival. Zone 5 active. SVE-8 off due to water accumulation. During dewatering SVE-9 
had dark brown product water. Sparging adjusted to pulse on and off in Zone 5 only.

08/17/23 13:00 20,122.0 26,924.9 1121.5 12.8 46.0 0.5 86 129.0 5.1 12,490 -- -- -- -- 0.1 1.9 9,951.3 System ON on arrival. No AS zone active. SVE-8 off due to water accumulation. During dewatering, 
SVE-9 started with clear water but ended with protuct mixed in.

08/30/23 9:22 20,429.1 27,232.0 1134.3 12.8 50.0 0.5 70 129.0 2.1 5,143 -- -- -- -- 0.1 0.8 9,952.0 System ON on arrival. SVE-8 off due to water accumulation. During dewatering , SVE-9 had product 
in water.

09/12/23 9:23 20,739.8 27,542.7 1147.2 12.9 46.0 0.5 68 129.0 3.7 9,061 -- -- -- -- 0.1 1.4 9,953.4 System ON on arrival. Zone 5 active. SVE-8 off due to water accumulation. During dewatering SVE-4 
had large brown flakes in water and SVE-9 had product in water, all others clear.

09/28/23 12:08 21,125.0 27,927.9 1163.2 16.1 47.0 0.4 65 115.3 4.9 10,380 -- -- -- -- 0.1 1.7 9,955.1 System ON on arrival. Zone 5 active. SVE-8 off due to water accumulation. During dewatering SVE-9 
had product present. 

10/10/23 10:22 21,410.2 28,213.1 1175.1 11.9 48.0 0.5 61 129.0 1.5 3,178 -- -- -- -- 0.0 0.4 9,955.6 System ON on arrival. Zone 5 active. Zone 5 active. SVE-8 off due to water accumulation.

10/26/23 11:56 21,731.6 28,534.5 1188.5 13.4 36.0 0.4 59 115.3 1.6 3,389 -- -- -- -- 0.0 0.5 9,956.0
System ON on arrival. Zone 5 active. SVE-8 off due to water accumulation. During dewatering SVE-
10 had clear water with an odor, SVE-9 had water with product, all other wells were clear. Lower 
%operational value due to downtime around GWM on 10/12/23.

11/09/23 12:55 22,067.8 28,870.7 1202.5 14.0 30.0 0.4 56 115.3 1.4 2,966 -- -- -- -- 0.0 0.4 9,956.5 System ON on arrival. SVE-8 off due to water accumulation. No AS zone active during site visit. 
During SVE-9 had brown, oily water.

11/29/23 10:23 22,543.9 29,346.8 1222.4 19.8 30.0 0.4 50 115.3 0.8 1,695 -- -- -- -- 0.0 0.3 9,956.8 System ON on arrival. Zone 5 active. SVE-8 off due to water accumulation. During dewatering SVE-9 
had brown and oily water; all other wells were clear. 

12/14/23 11:50 22,902.7 29,705.6 1237.3 15.0 42.0 0.7 50 152.6 3.8 8,050 -- -- -- -- 0.1 1.7 9,958.5 Systems ON on arrival. Zone 5 active. SVE-8 off due to water accumulation. During dewatering SVE-9 
and 10 had brown product-impacted water, SVE-4 had bits of debris, and all other wells were clear. 

12/27/23 11:15 23,212.7 30,015.6 1250.2 12.9 48.0 0.7 52 152.6 1.9 7,900 -- -- -- -- 0.1 1.4 9,959.9
Systems ON on arrival. Zone 5 active. SVE-8 off due to water accumulation. During dewatering SVE-9 
and 10 had brown product-impacted water, SVE-4 and HSVE-1 had bits of debris, and all other wells 
were clear. 

Footnotes: Abbreviations, Symbols, and Notes:
1. Standard flow (scfm) is calculated using differential pressure, pressure, and temperature as recorded in the field per the equation below (as -- = not analyzed or not applicable
identified with green highlighting in the table). The PSCAA permit requires the SVE flowrate to be less than or equal to 375 scfm. DP = Differential Pressure

H2O = Water
Hr = Hour
oF = Degrees Fahrenheit
In. = Inch
Lb = pound
ppmv = Parts per million volume
scfm = Standard Cubic Feet Per Minute
mg/m3 = micrograms per cubic meter

2. On 12/03/20, the blower hour meter was reset after an extended power outage and changeover to generator power. Red values indicate approximated values or averaged values as placeholder for data not recorded in the field.

Pitot Tube Flow Equation for Any Gas Notes:

Q (SCFM) = 128.8 x K x D^2 x SQRT ((P x delta P)/(T +460) x Ss) From Dwyer Bulletin F-50
Q SCFM Flow in standard cubic feet per minute See Table for Calculation from Gauge Reading
K 0.67 Flow Coefficient for 3 and 4-inch pipe From Dwyer Bulletin F-50 
D 3.79 Inside Diameter of Pipe measured in inches SVE Sch. 80 PVC Pipe Inside Diameter
T 50 Degrees Fahrenheit Average Temp of Extracted Air

delta P 0.4 Differential Pressure read on Magnehelic Gauge See Table for Gauge Reading (in H2O)
V -3.0 Pressure (vacuum psig) inside pipe Field Measurements Recorded as in H20.  Conversion is 1.00 in H20 = 0.0361 psig
P 11.7 Static Line Pressure (psia) = 14.7 + V PSIA plus Vacuum. Calculate Vacuum as a Negative Number.
Ss 1.00 Specific Gravity (SG) of Air at 60 degrees F SG is Unitless
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Table 4

AS/SVE and Oxidizer Operational Data

Calculated
Cumulative Cumulative SVE SVE SVE SVE Period Mass Period Cumulative

SVE Blower SVE Blower SVE Blower Inlet Inlet Inlet Inlet Destruction Removal Mass Mass

Hr Meter2 Runtime2 Runtime Vacuum DP Temp Flow Rate1 Efficiency7 Rate5 Removal6 Removal9

Date Time (Hours) (Hours) (Days) (Days) (In. H2O) (In. H2O) (oF) (scfm) (ppmv) (mg/m3) (F) (ppmv) (mg/m3) (%) (Lb/Day) (Lb) (Lb) Comments/Notes

Period SVE 
Blower 

Runtime

Calculated
Operating Parameters

Calculated

SVE Discharge 
Total VOCs3,4

Oxidizer 
Discharge Total 

VOC PID7

Oxidizer 
Discharge Total 

VOCs3,4,6

Mass Removal

SVE Discharge 
Total VOC PID

Mass Removal
Calculated

Oxidizer Fire 
Box

Temp8

3. The TPH concentration is the sum of APH EC5-8 aliphatics, APH EC9-12 aliphatics, and APH EC9-10 aromatics. If one of these was not detected, a conservative approach of 1x the reporting limit was used in 
the calculation.
4. For dates with laboratory data, the Total VOC Concentration equals the laboratory TPH concentration. For dates without laboratory data, the Total VOC Concentration is calculated by adjusting the PID 
measurement with a correction factor. This correction factor is calculated by dividing the laboratory-measured TPH concentration from the most recent sampling event by the field-collected PID measurement 
from the same day.

Blue values indicate data collected by CRETE but input by AECOM, or calculated by AECOM with data previously 
collected by CRETE.
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AS/SVE and Oxidizer Operational Data

Calculated
Cumulative Cumulative SVE SVE SVE SVE Period Mass Period Cumulative

SVE Blower SVE Blower SVE Blower Inlet Inlet Inlet Inlet Destruction Removal Mass Mass

Hr Meter2 Runtime2 Runtime Vacuum DP Temp Flow Rate1 Efficiency7 Rate5 Removal6 Removal9

Date Time (Hours) (Hours) (Days) (Days) (In. H2O) (In. H2O) (oF) (scfm) (ppmv) (mg/m3) (F) (ppmv) (mg/m3) (%) (Lb/Day) (Lb) (Lb) Comments/Notes

Period SVE 
Blower 

Runtime

Calculated
Operating Parameters

Calculated

SVE Discharge 
Total VOCs3,4

Oxidizer 
Discharge Total 

VOC PID7

Oxidizer 
Discharge Total 

VOCs3,4,6

Mass Removal

SVE Discharge 
Total VOC PID

Mass Removal
Calculated

Oxidizer Fire 
Box

Temp8

5. Removal rates are calculated via:

a) ≥98.5% control efficiency if inlet TPH ≥2,000 ppmv, measured as hexane or its equivalent; or 
b) ≥97% control efficiency if inlet TPH ≥200 ppmv and <2,000 ppmv, measured as hexane or its equivalent; or 
c) ≥90% control efficiency if inlet TPH <200 ppmv, measured as hexane or its equivalent; or
d) ≤10 ppmv at the outlet of the control device, measured as hexane or its equivalent.

9. This calculation was revised by AECOM to use the mass removal rate from the single day's data rather than the average with the previous visit as CRETE had done.

6. Unless otherwise indicated, all data from before 9/30/2021 was collected by CRETE and was not reviewed or validated by AECOM.

8. The PSCAA permit states that: The minimum operating temperature at the fire box of the thermal oxidizer shall be at least 1,400°F, on an hourly average. When the thermal oxidizer was retrofitted to a 
catalytic oxidizer on 3/19/20, the minimum operating temperature became 600°F. The hourly requirement is met by the shut-down alarm programmed if the temperature drops below the permitted threshold.

7. Destruction efficiency is calculated with the Total VOC  Oxidizer Outlet Concentration and the Total VOC Oxidizer Inlet Concentration.  The PSCAA permit dictates that: 
At all times during operation of the SVE system, the abatement device shall meet the following requirements, as applicable:
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Table 5

AS/SVE and Oxidizer Analytical Data

Calculated

Cumulative 
SVE Blower 
Runtime1

Period SVE 
Blower 

Runtime1

SVE Inlet 
Vapor Flow 

Rate1 TPH7,8 TPH2,9  Benzene9  Toluene9 
 Ethyl-

benzene9
Total 

Xylene9

TPH 
Period 
Mass 

Removed

TPH 
Cumulative 

Mass 
Removed TPH7,8

 TPH 
Destruction 
Efficiency4,8

(Days) (Days) (scfm) (ppmv) (lbs/day) (lbs/day) (lbs/day) (lbs/day) (lbs/day) (lb) (lb) (ppmv) (%)
10/23/2019 34.03 34.03 185 796,500  194.8 160  7,200  170  500  13.23 0.0027 0.120 0.003 0.008 450.1 450.1 4,590  1.1 210  150  4  18  99.4 SVE was started on 9/19/2019.
11/27/2019 63.12 29.10 308 917  0.2 1  58  1  4  18.04 -- -- -- -- 525.0 975.1 1,705  0.4 130  64  1.5  4.5  99.7 Lab Data is questionable and not used in calculations. See Note 5.
12/23/2019 89.13 26.00 260 1,381,000  337.7 320  770  54  96  32.24 0.0075 0.018 0.001 0.002 838.3 1,813.3 1,125  0.3 18  57  1.3  3.9  99.9
1/15/2020 112.13 23.00 229 188,970  46.2 23  730  17  51  3.89 0.0005 0.015 0.000 0.001 89.6 1,902.9 340  0.1 2.6  60  1.4  4.2  99.8
2/11/2020 139.18 27.05 232 94,970  23.2 12  730  17  51  1.98 0.0003 0.015 0.000 0.001 53.7 1,956.5 1,090  0.3 2.6  150  3.5  10.5  98.9

3/12/2020 169.00 29.83 220 641  0.2 1  62  1  4  3.36 -- -- -- -- 100.3 2,056.8 515  0.1 0.96  57  1.3  3.9  99.7 Inlet concentration lab data suspect. Need to re-sample upon start up. Lab data 
not used in calculations. See Note 5.

8/26/2020 189.43 20.43 134 2,101,500  513.9 260  680  97  251  25.26 0.0031 0.008 0.001 0.003 516.0 2,572.9 6,570  1.6 11  660  15  45  99.7 System was off line March 24 - August 17, 2020 due to the Covid 19 Pandemic 

9/29/2020 223.18 33.75 243.2 1,460,900  357.2 120  680  56  118  31.94 0.0026 0.015 0.001 0.003 1,078.1 3,650.9 9,570  2.3 11  660  15  45  99.3
10/27/2020 249.87 26.69 263.1 394,000  96.3 270  16,000  370  1,120  9.32 0.0064 0.378 0.009 0.026 248.7 3,899.7 5,250  1.3 4.5  260  6.1  18.1  98.7
11/18/2020 272.09 22.22 264.0 452,000  110.5 140  8,100  190  560  10.73 0.0033 0.192 0.005 0.013 238.5 4,138.1 14,400  3.5 12  680  16  47  99.0 5

12/16/2020 295.75 23.66 229.5 1,151,000  281.5 73  2,600  61  181  23.75 0.0015 0.054 0.001 0.004 561.8 4,699.9 9,170  2.2 4.8  280  6.5  31.5  99.2
1/12/2021 321.72 25.98 227.7 924,000  225.9 86  3,000  69  209  18.92 0.0018 0.061 0.001 0.004 491.4 5,191.3 8,570  2.1 4.8  280  9.1  53.3  99.1
2/17/2021 352.59 30.86 230.7 566,950  138.6 50  720  28  50  11.76 0.0010 0.015 0.001 0.001 363.1 5,554.4 3,160  0.8 50.0  720  28  50  99.4
3/23/2021 384.49 31.91 227.3 563,000  137.7 140  8,500  200  590  11.51 0.0029 0.174 0.004 0.012 367.2 5,921.6 10,850  2.7 5.8  340  32  83  98.1
4/19/2021 408.29 23.80 227.0 641,000  156.7 140  8,300  190  570  13.09 0.0029 0.169 0.004 0.012 311.4 6,233.0 21,570  5.3 4.8  280  59  217  96.6 AS blower shut down due to oil leak.
5/20/2021 435.64 27.35 227.0 420,900  102.9 17  680  24  47  8.59 0.0003 0.014 0.000 0.001 235.0 6,468.0 7,010  1.7 1.5  87  69  233  98.3 AS blower restarted on 5/4/21 with repaired oil gasket.
6/16/2021 459.92 24.27 222.7 421,000  102.9 140  8,100  190  560  8.43 0.0028 0.162 0.004 0.011 204.6 6,672.6 5,250  1.3 4.5  260  6.1  18.1  98.8 AS system down since 6/15/21 for blower servicing.
7/19/2021 492.40 32.48 223.1 257,000  62.8 150  8,700  200  600  5.15 0.0030 0.175 0.004 0.012 167.4 6,840.1 5,700  1.4 5.1  300  6.9  20.9  97.8 AS system down since 6/15/21 for blower servicing.

8/26/2021 530.34 37.94 225.7 251,000  61.4 150 U 8,900 U 200 U 610 U 5.09 0.0030 0.181 0.004 0.012 193.2 7,033.3 4,070  1.0 4.8 U 280 U 6.5 U 19.5 U 98.4 AS system restarted 7/24/21. PAH alarms continue to shut down the AS system. 
Malfunctioning pressure switch likely cause.

9/30/2021 559.72 29.38 228.5 269,500 J 65.9 83 U 4,900 U 110 U 340 U 5.54 0.0017 0.101 0.002 0.007 162.7 7,196.0 3,030  0.7 1.9 U 110 U 2.6 U 7.7 U 98.9
AECOM takes over system operation. See Footnote 6. SVE and Oxidizer running 
smoothly. PAH alarms continue to shut down the AS system. Malfunctioning 
pressure switch likely cause.

10/21/2021 580.61 20.90 229.7 108,510 J 26.5 6.0  340 U 10  24 U 2.24 0.0001 0.007 0.000 0.000 46.8 7,242.9 1,900  0.5 1.9 U 110 U 2.5 U 7.5 U 98.2 PAH alarms continue to shut down the AS system. Malfunctioning pressure 
switch likely cause.

11/18/2021 608.37 27.75 228.4 103,250 J 25.2 7.5  340 U 11 J 24 UJ 2.12 0.0002 0.007 0.000 0.000 58.9 7,301.7 1,020  0.2 1.9 U 110 U 2.6 U 7.9 U 99.0

SVE and Oxidizer running smoothly with the exception of SVE downtime 10/21-
10/28. Replacement AS Compressor pressure switch installed on 11/17/21 by 
Marine Maintenance. AS system running smoothly since.

12/22/2021 642.08 33.71 227.0 109,700  26.8 56 U 3,300 U 76 U 226 U 2.24 0.0011 0.067 0.002 0.005 75.5 7,377.2 1,250  0.3 1.8 U 110 U 2.5 U 7.5 U 98.9 AS, SVE, and Oxidizer running smoothly. No new AS PAH alarms since the 
pressure switch replacement.

3/31/2022 718.88 76.80 161.5 101,000 J 24.7 13 U 790 U 18 U 54 U 1.47 0.0002 0.011 0.000 0.001 112.6 7,489.8 1,900  0.5 1.9 U 110 U 2.6 U 7.9 U 98.1 Oxidizer and SVE ON on arrival but AS system OFF due to a PAH alarm. Alarm 
cleared and AS restarted at 10:50. Sample taken at 

6/29/2022 775.72 56.84 212.0 73,100 J 17.9 15 U 870 U 20  60 U 1.39 0.0003 0.017 0.000 0.001 79.2 7,569.0 800  0.2 1.9 U 110 U 2.6 U 7.8 U 98.9

Sample collected but biweekly system readings not recorded. AS system down 
on arrival due to a THA alarm from 6/25/22. Samples collected after 30 min AS 
runtime and PID readings within expected range (18.4 ppmv intake; 0.7 ppmv 
discharge). Zone 5 active.

9/14/2022 848.37 72.64 225.9 32,570 J 8.0 6.1 U 360 U 8.3 U 25 U 0.66 0.0001 0.007 0.000 0.001 48.1 7,617.1 2,070  0.5 2.1 U 120 U 2.8 U 8.4 U 93.6 All systems ON on arrival. Zone 4 active.
12/9/2022 931.89 83.53 242.8 49,650  12.1 12 U 720 U 17 U 50 U 1.08 0.0003 0.016 0.000 0.001 90.5 7,707.6 660  0.2 1.6 U 94 U 2.2 U 6.5 U 98.7 All systems ON on arrival. Zone 4 active.

3/15/2023 970.36 38.47 223.4 43,370  10.6 4.8 U 280 U 6.5 U 20 U 0.87 0.0001 0.006 0.000 0.000 33.5 7,741.1 --  -- --  --  --  --  -- Sytem ON on arrival, Zone 3 active. Oxidizer taken offline 3/14 with PSCAA 
approval. New emission stack constructed for direct emission to atmosphere.

6/22/2023 1066.34 95.98 191 12,000  2.934 2.7 U 63 U 3.6 U 11 U 0.21 0.0000 0.0011 0.0001 0.0002 19.8 7,761.0 --  -- --  --  --  --  --
System ON on arrival. Zone 5 active. SVE-8 off due to high water accumulation 
and low flow.

9/28/2023 1163.25 96.90 115 10,380  2.538 2.4 U 56 U 3.2 U 10 U 0.11 0.0000 0.0006 0.0000 0.0001 10.4 7,771.4 --  -- --  --  --  --  --
System ON on arrival. Zone 5 active. SVE-8 off due to high water accumulation 
and low flow.

12/27/2023 1250.24 86.99 153 7,900  1.932 2.5 U 60 U 3.4 U 10 U 0.11 0.0000 0.0008 0.0000 0.0001 9.4 7,780.8 --  -- --  --  --  --  --
System ON on arrival. Zone 5 active. SVE-8 off due to high water accumulation 
and low flow.

2071 0 4 0 0
3212 0.4 16.5 0.4 1.3
2433 0.6 31.5 0.7 2.2
374 0.1 4.2 0.1 0.3
105 0.1 3.3 0.1 0.2

Footnotes:
8. The PSCAA permit dictates that: Abbreviations, Symbols, and Notes:

 At all Ɵmes during operaƟon of the SVE system, the abatement device shall meet the following requirements, as applicable: mg/m3 = micrograms per cubic meter
a) ≥98.5% control efficiency if inlet TPH ≥2,000 ppmv, measured as hexane or its equivalent; or J = Estimated value
b) ≥97% control efficiency if inlet TPH ≥200 ppmv and <2,000 ppmv, measured as hexane or its equivalent; or NA = Not Applicable

3. Mass emission and removal rates are calculated by variations of: c) ≥90% control efficiency if inlet TPH <200 ppmv, measured as hexane or its equivalent; or lb = pound
d) ≤10 ppmv at the outlet of the control device, measured as hexane or its equivalent. lbs/yr = pounds per year

9. The PSCAA permit dictates the following. Values in excess of the permit are indicated with bold formatting. NL = Not listed
scfm = standard cubic feet per minute
SQER = Small Quantity Emission Rates

a) Pre‐control TPH emission rate is equal to or less than 2.74 lbs/day [eq 1,000 lb/yr]; TPH = Total Petroleum Hydrocarbons
b) Pre‐control benzene emission rate is equal to or less than 0.018 lbs/day [eq 6.62lbs/yr]; 
c) Pre‐control ethylbenzene emission rate is equal to or less than 0.21 lbs/day [eq 76.9 lbs/yr]; 
d) Pre‐control toluene emission rate is equal to or less than 657 lbs/day [ no annual equivalent]; and 
e) Pre‐control xylene emission rate is equal to or less than 29.0 lbs/day [no annual equivalent]. 

5. TPH calculations are based on the Table 4 adjusted field PID readings as the samples may have been diluted. 

2023

Year-end Cumulative 
Mass Removed 

(lb/yr)9:

Date

SVE Field Data Laboratory SVE Discharge Results

Total 
Xylenes

Calculated

(mg/m3)

Calculated

(mg/m3) (mg/m3) (mg/m3) (mg/m3)

Laboratory Oxidizer Discharge Results

TPH2TPH2
 Ethyl-

benzene Toluene Benzene

2022

(mg/m3) (mg/m3) (mg/m3)

Bold values = exceeds PSCAA permit limit for removal of control device

Blue values indicate data collected by CRETE but input by AECOM, or calculated 
by AECOM with data previously collected by CRETE.

Mass Removal3

PSCAA Permit Threshold for 
Control Device Need (lbs/yr)9:

1,000 6.62 -- 76.9

2021
2020
2019

(mg/m3)
 Benzene  Toluene

 Ethyl-
benzene

The owner or operator may operate the SVE system without the control device when inlet sampling data from two or more c
onsecutive months 

--

Calculated

U = Concentration is below the laboratory reporting limit, so the reporting limit 
is shown
Red values indicate approximated values or averaged values as placeholder for 

data not recorded in the field.

Total 
Xylenes

Comments

Calculated

(mg/m3)

2. The TPH concentration is the sum of APH EC5-8 aliphatics, APH EC9-12 aliphatics, and APH EC9-10 aromatics. If one of 
these was not detected, a consertaive approach of 1x the reporting limit was used in the calculation.

4. Destruction efficiency is calculated with the Total VOC  Oxidizer Outlet Concentration and the Total VOC Oxidizer Inlet 
Concentration.

1. Refer to Table 4 for details and calculations. The PSCAA permit requires the SVE flowrate to be less than or equal to 375 
scfm.

6. Unless otherwise indicated, all data from before 9/30/2021 was collected by CRETE and was not reviewed or validated 
by AECOM.
7.  100 g/mol is used as the average molecular weight of TPH-G used to calculate ppmv. In the equation below, P is 
atmospheric pressure at sea level, or 101.325 kPa. T is standard temperautre, 298 K.
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Table 6

LNAPL Gauging and Recovery Results

Initial LNAPL 
Thickness

Final LNAPL 
ThicknessH

Initial LNAPL 
Thickness

Final LNAPL 
ThicknessH

Initial LNAPL 
Thickness

Final LNAPL 
ThicknessH

Initial LNAPL 
Thickness

Final LNAPL 
ThicknessH

(FT ) (Gal) (Gal) (Ft) (Ft) (Ft) (Ft) (Ft) (Ft) (Ft) (Ft)

BaselineJ NA --- --- --- NA NA NM --- 0.18 --- 0.04 --- 0.05 ---
01/09/2020 NM --- --- --- 46.7 46.7 NM NM 0.14 0.00 <0.01 --- <0.01 ---
02/13/2020 NM --- --- --- 21.3 68 NM NM 0.00 --- <0.01 --- <0.01 ---
03/12/2020 NM --- --- --- 48.4 116.4 NM NM 0.00 --- <0.01 --- <0.01 ---
05/16/2020 NM --- --- --- 20 136.4 NM NM 0.04 0.00 0.00 --- 0.35 0.00
06/19/2020 NM --- --- --- 156 292.4 NM NM 1.00 0.01 0.00 --- 0.16 <0.01
07/28/2020 NM --- --- --- 35 327.4 NM NM 0.95 <0.01 0.00 --- 0.10 0.01
08/21/2020 NM --- --- --- 32 359.4 NM NM 0.16 0.00 <0.01 --- 0.04 <0.01
09/10/2020 NM --- --- --- 16.4 375.8 NM NM 0.00 --- 0.00 --- TRACE ---
10/08/2020 15:30-21:51 20:24 14:24 --- 35.1 410.9 0.52 0.00 0.00 --- 0.00 --- 0.00 ---
11/11/2020 07:50-14:45 05:48 12:18 --- 99 509.9 0.19 DRY 0.00 --- 0.00 --- 0.00 ---

12/10/2020 C 16:12-17:46 17:24 12:12 --- NA 509.9 0.02 --- 0.00 --- 0.00 --- 0.00 ---

01/15/2021 07:53-16:02 07:42 15:06 --- 39 548.9 0.28 0.00 0.00 --- 0.00 --- 0.00 ---

2/12/2021 C,I 08:07-10:07 11:49 06:09 --- NA 548.9 0.06 --- 0.00 --- 0.00 --- 0.00 ---
03/05/2021 07:15-13:14 11:00 05:54 --- 39D 587.9 0.10 0.00 0.00 --- 0.00 --- 0.00 ---

4/15/2021 C 16:33-18:35 20:42 13:54 --- NA 587.9 0.42 --- 0.00 --- 0.00 --- 0.00 ---
05/13/2021 16:01-20:39 19:30 13:00 --- 24 611.9 0.04 0.00 0.00 --- 0.00 --- 0.00 ---

6/10/2021 C 15:05-17:29 18:36 11:48 --- NA 611.9 0.02 --- 0.00 --- 0.00 --- 0.00 ---
08/12/2021 16:31-20:26 21:03 14:50 --- 78 689.9 0.02 0.00 0.02 0.00 0.00 --- TRACE ---

11/11/2021G 15:25-21:20 11:18 19:06 8.77 44.3 734.2 0.00 --- 0.00 --- 0.00 --- 0.00 ---

1/18/2022 C 16:37-17:57 19:54 14:30 7.87 NA 734.2 NM NM 0.00 --- NM NM 0.00 ---
02/17/2022 16:42-19:08 19:48 14:06 8.65 31.48 765.68 0.05 0.00 0.00 --- 0.00 --- 0.00 ---
4/14/2022 C 18:27-19:57 17:48 23:24 8.74 NA 765.68 0.00 --- 0.00 --- 0.00 --- 0.00 ---
05/12/2022 16:30-21:05 16:24 22:18 9.10 13.3 778.98 0.00 --- 0.00 --- 0.00 --- 0.00 ---
6/20/2022 C 08:31-10:14 05:25 10:07 9.01 NA 778.98 0.00 --- 0.00 --- 0.00 --- 0.00 ---
07/14/2022 16:29-20:48 11:55 19:33 8.83 10.12 789.1 0.00 --- 0.00 --- 0.00 --- 0.00 ---

08/11/2022 C 16:40-17:23 18:00 11:00 8.98 NA 789.1 0.01 --- 0.00 --- 0.00 --- 0.00 ---
09/08/2022 16:40-17:49 22:47 17:13 9.53 11.14 800.24 TRACE --- 0.00 --- 0.00 --- 0.00 ---

10/13/2022 C 17:19-18:12 19:11 14:04 9.44 NA 800.24 0.02 --- 0.00 --- NAO NAO NAO NAO

11/10/2022 C 18:00-18:49 23:54 16:51 8.68 NA 800.24 <0.01 --- 0.00 --- NA NA NA NA
12/08/2022 16:51-20:30 22:55 15:45 8.79 48.55 848.79 0.03 --- NAO NAO NA NA NA NA

01/12/2023 C 17:20-17:55 19:41 12:11 7.92 NA 848.79 0.00 --- NA NA NA NA NA NA

02/09/2023 C 16:55-17:36 17:00 13:33 8.50 NA 848.79 0.00 --- NA NA NA NA NA NA
03/09/2023 16:57-20:10 12:17 20:11 8.57 32.78 881.57 0.01 0.00 NA NA NA NA NA NA

04/13/2023 c 18:07 -18:50 17:36 10:00 8.53 NA 881.57 <0.01 --- NA NA NA NA NA NA
05/11/2023 c 18:11-18:46 16:09 08:41 8.48 NA 881.57 0.04 --- NA NA NA NA NA NA
06/19/2023 08:45-13:20 12:18 05:05 9.01 34.06 915.63 0.07 0.00 NA NA NA NA NA NA

07/27/2023 C 16:38-17:02 18:31 14:31 9.27 NA 915.63 TRACE --- NA NA NA NA NA NA
08/10/2023 C 16:42-17:00 20:11 15:28 8.68 NA 915.63 0.03 --- NA NA NA NA NA NA
09/14/2023 17:00-22:00 23:58 18:00 9.08 11.7 927.33 0.12 0.00 NA NA NA NA NA NA

10/12/2023 C 17:52-18:28 23:01 16:40 9.79 NA 927.33 0.05 --- NA NA NA NA NA NA
11/9/2023 C 18:22-1851 20:58 14:10 8.90 NA 927.33 0.00 --- NA NA NA NA NA NA
12/14/2023 16:25-21:00 16:20 23:58 8.43 12.04 939.37 0.00 --- NA NA NA NA NA NA

Date
Time of 

Fieldwork

Tidal Position
Time of 
Nearest 

Low TideF

Time of 
Nearest 

High TideF

MW-39A
Average 

DTW

MW-35K,M MW-36M MW-36AM
Cumulative 

Product 
Removed

Approx. 
Period 

Product 
RemovedL
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Table 6

LNAPL Gauging and Recovery Results

BaselineJ

01/09/2020
02/13/2020
03/12/2020
05/16/2020
06/19/2020
07/28/2020
08/21/2020
09/10/2020
10/08/2020
11/11/2020

12/10/2020 C

01/15/2021

2/12/2021 C,I

03/05/2021

4/15/2021 C

05/13/2021

6/10/2021 C

08/12/2021

11/11/2021G

1/18/2022 C

02/17/2022
4/14/2022 C

05/12/2022
6/20/2022 C

07/14/2022

08/11/2022 C

09/08/2022

10/13/2022 C

11/10/2022 C

12/08/2022

01/12/2023 C

02/09/2023 C

03/09/2023
04/13/2023 c

05/11/2023 c

06/19/2023
07/27/2023 C

08/10/2023 C

09/14/2023
10/12/2023 C

11/9/2023 C

12/14/2023

Date

Initial LNAPL 
Thickness

Final LNAPL 
ThicknessH

Initial LNAPL 
Thickness

Final LNAPL 
ThicknessH

Initial LNAPL 
Thickness

Final LNAPL 
ThicknessH

Initial LNAPL 
Thickness

Final LNAPL 
ThicknessH

Initial LNAPL 
Thickness

Final LNAPL 
ThicknessH DTWQ

Initial LNAPL 
Thickness

Final LNAPL 
ThicknessH

(Ft) (Ft) (Ft) (Ft) (Ft) (Ft) (Ft) (Ft) (Ft) (Ft) (Ft BTOC) (Ft) (Ft)

0.90 --- 2.39 --- 1.04 --- 0.55 --- 0.00 --- --- 0.02 ---
2.19 0.00 <0.01A --- <0.01 --- 0.03 0.01B 0.71 0.03B --- 0.02 <0.01
0.23 0.10B <0.01 --- <0.01 --- 0.01 <0.01 0.25 0.03B --- <0.01 NM
0.09 <0.01 <0.01 --- <0.01 --- 0.05 <0.01 0.78 0.08B --- 0.03 <0.01
1.06 0.00 0.00 --- 0.10 0.00 0.56 0.22B 0.78 0.05B --- 0.08 ---
0.93 <0.01 0.00 --- 0.18 <0.01 0.59 0.08B 0.59 0.00 --- 0.07B 0.05B

0.76 0.01 0.00 --- 0.18 0.00 0.47 0.02B 0.60 0.00 --- 0.09 0.00
1.12 <0.01 0.00 --- 0.05 <0.01 0.32 0.01B 0.35 0.02B --- 0.00 ---
0.00 NM 0.00 --- TRACE TRACE 0.20 <0.01 0.24 0.02B --- 0.00 ---

<0.01 0.00 0.00 --- 0.00 --- 0.11 0.01B 0.45 0.02B --- 0.05 0.00
0.00 --- 0.00 --- 0.00 --- 0.28 0.09B 0.43 NM --- <0.01 0.00

0.00 --- 0.00 --- 0.00 --- 0.04 --- 0.16 --- --- 0.00 ---

0.00 --- 0.00 --- 0.00 --- 0.06 0.01B 0.18 0.01B --- 0.00 ---

0.00 --- 0.00 --- 0.00 --- 0.03 --- 0.03 --- --- 0.00 ---
0.09 0.00 0.00 --- 0.00 --- 0.17 0.01B 0.05 0.00 --- 0.00 ---
0.01 --- 0.00 --- 0.00 --- 0.11 --- 0.25 --- --- 0.00 ---
0.62 0.00 0.00 --- 0.00 --- 0.17 0.02B >0.10 0.00 --- WI WI
0.86 --- 0.00 --- 0.00 --- 0.26 --- 0.21 --- --- 0.01 ---
WI WI 0.00 --- 0.00 --- 0.27 0.1B 0.31 0.01B --- 0.00 ---

0.20 0.00 0.00 --- 0.00 --- 0.15 0.00 0.30 0.00 9.40 0.00 ---

0.39 --- NM NM 0.00 --- NM NM 0.07 --- 8.26 0.00 ---
1.36 0.00 0.00 --- 0.00 --- 0.06 0.01 0.05 0.01 9.15 0.00 ---
0.00 --- 0.00 --- 0.00 --- 0.03 --- 0.06 --- 9.04 0.00 ---
0.00 --- 0.00 --- 0.00 --- 0.08 <0.01 0.09 0.00 9.50 0.00 ---
0.12 --- 0.00 --- 0.00 --- 0.08 --- 0.01 --- 9.20 0.00 ---
0.00 --- 0.00 --- 0.00 --- 0.09 0.00 0.13 0.00 9.46 0.00 ---

0.00 --- 0.00 --- 0.00 --- 0.06 --- 0.17 --- 9.43 0.00 ---
0.19 0.01 0.00 --- 0.00 --- 0.10 0.01 0.32 TRACE 9.57 0.00 ---
0.00 --- NAO NAO NAO NAO 0.06 --- 0.29 --- 9.73 NAO NAO

0.00 --- NA NA NA NA 0.07 --- 0.33 --- 9.18 NA NA
0.05 0.00 NA NA NA NA 0.04 0.00 0.38 <0.01 9.27 NA NA
0.21 --- NA NA NA NA 0.03 --- 0.06 --- 8.12 NA NA

0.00 --- NA NA NA NA 0.05 --- 0.07 --- 8.83 NA NA
0.00 --- NA NA NA NA 0.02 0.00 0.09 0.00 8.91 NA NA
0.00 --- NA NA NA NA 0.03 --- 0.07 --- 9.09 NA NA
0.00 --- NA NA NA NA 0.09 --- 0.06 --- 8.81 NA NA
0.00 --- NA NA NA NA 0.02 0.00 0.10 0.00 9.26 NA NA
0.00 --- NA NA NA NA 0.07 --- 0.18 --- 9.68 NA NA
0.00 --- NA NA NA NA 0.08 --- 0.31 --- 8.82 NA NA
0.00 --- NA NA NA NA 0.09 0.00 0.04 0.00 9.47 NA NA
0.00 --- NA NA NA NA 0.06 --- 0.21 --- 10.09 NA NA
0.00 --- NA NA NA NA 0.05 --- 0.30 --- 9.11 NA NA
0.00 --- NA NA NA NA 0.05 0.00 0.25 0.00 8.67 NA NA

MW-93M RW-1M RW-101MW-89MW-59 RW-12
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Table 6

LNAPL Gauging and Recovery Results

BaselineJ

01/09/2020
02/13/2020
03/12/2020
05/16/2020
06/19/2020
07/28/2020
08/21/2020
09/10/2020
10/08/2020
11/11/2020

12/10/2020 C

01/15/2021

2/12/2021 C,I

03/05/2021

4/15/2021 C

05/13/2021

6/10/2021 C

08/12/2021

11/11/2021G

1/18/2022 C

02/17/2022
4/14/2022 C

05/12/2022
6/20/2022 C

07/14/2022

08/11/2022 C

09/08/2022

10/13/2022 C

11/10/2022 C

12/08/2022

01/12/2023 C

02/09/2023 C

03/09/2023
04/13/2023 c

05/11/2023 c

06/19/2023
07/27/2023 C

08/10/2023 C

09/14/2023
10/12/2023 C

11/9/2023 C

12/14/2023

Date

Initial LNAPL 
Thickness

Final LNAPL 
ThicknessH

Initial LNAPL 
Thickness

Final LNAPL 
ThicknessH

Initial LNAPL 
Thickness

Final LNAPL 
ThicknessH

Initial LNAPL 
Thickness

Final LNAPL 
ThicknessH

Initial LNAPL 
Thickness

Final LNAPL 
ThicknessH DTWQ

Initial LNAPL 
Thickness

Final LNAPL 
ThicknessH DTWQ

(Ft) (Ft) (Ft) (Ft) (Ft) (Ft) (Ft) (Ft) (Ft) (Ft) (Ft BTOC) (Ft) (Ft) (Ft BTOC)

0.00 --- 1.16 --- 0.00 --- 0.00 --- 1.00 --- --- 0.98 --- ---
0.00 NM 1.16 <0.01 0.00 NM 0.00 NM 1.00 <0.01 --- 0.98 <0.01 ---
WI WI WI WI NM NM NM NM 1.40 <0.01 --- 0.34 0.09B ---

0.00 NM 0.71 0.01B 0.00 NM 0.00 NM 1.05 0.06B --- 1.37 <0.01 ---
0.00 --- 0.45 0.01B 0.00 --- 0.00 --- 1.10 0.00 --- 0.84 0.00 ---
0.00 --- 0.29 0.01B 0.00 --- 0.00 --- 1.01 0.00 --- 1.09 0.27B ---
0.00 --- 0.31B --- 0.00 --- 0.00 --- 0.77 <0.01 --- 1.19 <0.01 ---
0.00 --- 0.23 0.01B 0.00 --- 0.00 --- 0.73 0.00 --- 1.41 0.00 ---
0.00 --- 1.74 0.00 0.00 --- 0.00 --- 1.55 0.00 --- 2.17 0.00 ---

<0.01B --- 0.86 0.00 0.00 --- 0.00 --- 0.73 0.00 --- 2.49 NM ---
0.00 --- 1.01 0.00 0.00 --- 0.00 --- 0.80 0.00 --- 1.83 0.00 ---

0.00 --- 0.40 --- 0.00 --- 0.00 --- 0.84 --- --- 1.05 --- ---

0.00 --- 0.75 0.00 0.00 --- 0.00 --- 1.13 0.00 --- 0.78 0.00 ---

0.00 --- 0.87 --- 0.00 --- 0.00 --- 1.19 --- --- 1.00 --- ---
0.00 --- 0.49 0.00 0.00 --- 0.00 --- 1.08 0.00 --- 0.96 0.00 ---
0.00 --- 0.31 --- 0.00 --- 0.00 --- 0.78 --- --- 0.74 --- ---
0.00 --- 0.23 0.00 0.00 --- 0.00 --- 0.71 0.00 --- 0.59 0.00 ---
WI WI WI WI 0.00 --- 0.00 --- 0.58 --- --- 0.61 --- ---
WI WI WI WI 0.00 --- 0.00 --- 0.59 0.00 --- 0.72 0.02B ---

0.00 --- 0.61 0.00 0.01 0.00 0.00 --- 1.05 0.00 8.50 0.02 0.00 9.02

NM NM 1.29 --- 0.00 --- 0.00 --- 1.85 --- 7.37 1.45 --- 7.65
0.00 --- NM NM 0.00 --- 0.00 --- 0.92 0.02 8.09 0.65 0.02 8.44
0.00 --- 0.60 --- 0.00 --- 0.00 --- 1.12 --- 8.13 0.80 --- 8.41
0.00 --- 0.29 0.00 0.00 --- 0.00 --- 0.38 0.00 8.64 0.75 0.00 8.87
0.00 --- 0.00 --- 0.00 --- 0.00 --- 0.00 --- 8.76 0.00 --- 9.03
0.00 --- 0.27 0.00 0.00 --- 0.00 --- 0.82 0.00 8.50 0.61 0.00 8.82

0.00 --- 0.00 --- 0.00 --- 0.00 --- 0.05 --- 9.03 0.49 --- 9.34
0.00 --- 0.00 --- 0.00 --- 0.00 --- 0.04 0.01 9.15 0.49 0.37N 9.44
NAO NAO 0.00 --- 0.00 --- NAO NAO 0.01 --- 9.27 0.41 --- 9.57
NA NA 0.28 --- 0.00 --- NA NA 2.09 --- 7.24 0.18 --- 8.61
NA NA 0.15 0.00 0.00 --- NA NA 0.32 0.00 8.52 0.44 0.00 8.77
NA NA 0.00 --- 0.00 --- NA NA 0.00 --- 7.52 0.32 --- 8.02
NA NA 0.00 --- 0.00 --- NA NA 0.05 --- 8.36 0.37 --- 8.72
NA NA 0.00 --- 0.00 --- NA NA 0.10 0.01 8.51 0.55 0.10 8.81
NA NA 0.40 --- 0.00 --- NA NA 0.54 --- 8.12 0.66 --- 8.38
NA NA 0.24 --- NAO NAO NA NA 1.06 --- 7.70 0.60 --- 9.44
NA NA 0.00 --- NA NA NA NA 0.01 0.00 8.92 0.19 0.70P 9.22
NA NA 0.19 --- NA NA NA NA 0.74 --- 8.99 0.59 --- 9.23
NA NA 0.00 --- NA NA NA NA 0.02 --- 8.25 0.64 --- 8.76
NA NA 0.00 --- NA NA NA NA 0.05 0.00 9.04 0.73 0.00 9.52
NA NA 0.00 --- NA NA NA NA 0.27 --- 9.83 0.66 --- 9.96
NA NA 0.00 --- NA NA NA NA 0.01 --- 8.81 0.56 --- 9.05
NA NA 0.00 --- NA NA NA NA 0.03 0.00 8.41 0.55 0.00 8.48

RW-105RW-102 RW-103 RW-104 RW-106 RW-107
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PORT OF SEATTLE - TERMINAL 30
Table 6

LNAPL Gauging and Recovery Results

BaselineJ

01/09/2020
02/13/2020
03/12/2020
05/16/2020
06/19/2020
07/28/2020
08/21/2020
09/10/2020
10/08/2020
11/11/2020

12/10/2020 C

01/15/2021

2/12/2021 C,I

03/05/2021

4/15/2021 C

05/13/2021

6/10/2021 C

08/12/2021

11/11/2021G

1/18/2022 C

02/17/2022
4/14/2022 C

05/12/2022
6/20/2022 C

07/14/2022

08/11/2022 C

09/08/2022

10/13/2022 C

11/10/2022 C

12/08/2022

01/12/2023 C

02/09/2023 C

03/09/2023
04/13/2023 c

05/11/2023 c

06/19/2023
07/27/2023 C

08/10/2023 C

09/14/2023
10/12/2023 C

11/9/2023 C

12/14/2023

Date

Initial LNAPL 
Thickness

Final LNAPL 
ThicknessH

Initial LNAPL 
Thickness

Final LNAPL 
ThicknessH

Initial LNAPL 
Thickness

Final LNAPL 
ThicknessH Abbreviations, Symbols, and Formatting:

(Ft) (Ft) (Ft) (Ft) (Ft) (Ft) Ft = Feet --- = Data not needed/relevant
0.00 --- 0.00 --- 0.02 --- Gal = Gallon
0.00 NM 0.00 NM 0.02 <0.01
0.00 NM 0.00 NM 0.09 <0.01
0.00 NM 0.00 NM 0.04 <0.01 NM = Not Measured
0.00 --- 0.00 --- 0.10 0.00 = Interior Monitoring Well
0.00 --- 0.00 --- 0.34 0.00 = Performance Monitoring well
0.00 --- 0.00 --- 0.46 <0.01 WI = Well inaccessible
0.00 --- 0.00 --- 0.30 0.00
0.00 --- 0.00 --- 0.00 --- Notes:
0.00 --- 0.00 --- 0.01 <0.01
0.00 --- 0.00 --- 0.02 0.00

0.00 --- 0.00 --- 0.00 ---

0.00 --- 0.00 --- 0.00 --- C. LNAPL  gauging event; no LNAPL  removal.

0.00 --- 0.00 --- 0.19 ---
0.00 --- 0.00 --- 0.17 0.00
0.00 --- 0.00 --- 0.10 ---
0.00 --- 0.00 --- 0.20 0.00
0.00 --- 0.00 --- 0.25 ---
0.00 --- 0.00 --- 0.48 0.00

0.00 --- 0.00 --- 0.01 0.00

0.00 --- 0.00 --- 0.00 ---
0.00 --- 0.00 --- 0.02 Trace
0.00 --- 0.00 --- 0.00 ---
0.00 --- 0.00 --- 0.00 ---
0.00 --- 0.00 --- 0.00 ---
0.00 --- 0.00 --- 0.00 ---

0.00 --- 0.00 --- 0.00 ---
0.00 --- 0.00 --- 0.00 ---
NAO NAO NAO NAO 0.00 ---
NA NA NA NA 0.00 ---
NA NA NA NA 0.00 ---
NA NA NA NA 0.00 ---
NA NA NA NA 0.00 ---
NA NA NA NA 0.00 ---
NA NA NA NA 0.01 ---
NA NA NA NA 0.00 ---
NA NA NA NA 0.00 ---
NA NA NA NA 0.05 ---
NA NA NA NA 0.00 ---
NA NA NA NA 0.00 ---
NA NA NA NA 0.00 ---
NA NA NA NA 0.00 ---
NA NA NA NA 0.00 ---

RW-109 RW-110RW-108

Red values = approximated values or averaged values as placeholder 
for data not recorded in the field.
Blue values = data collected by CRETE but input by AECOM, or 
calculated by AECOM with data previously collected by CRETE.

F. Tidal information source: https://tidesandcurrents.noaa.gov/stationhome.
html?id=9447130

B. Vacuum removal was not executed.

G. Unless otherwise indicated, all data prior to 10/14/2021 was collected by CRETE and was not 
reviewed or validated by AECOM.

LNAPL = Light Non-Aqueous 
Phase Liquid

NA = Well not intended to be 
gauged/vacuumed

A. Approximately 4 gallons of LNAPL and water were previously removed from this well (MW-89) on 
November 14, 2019.

D. Measurement not taken. The total volume extracted was similar to the prior removal event, so 
the prior product volume was repeated as an estimate.

E. MW-38 was found to  be obstructed during during field activities on 09/18/2020. It was not 
monitored thereafter and was  decomissioned on 05/06/2021.

L. Product volume estimated by the vac truck contractor after allowing the water and free product 
in the truck tank to separate out over night.
M. These monitoring wells temporarily became recovery wells when product was encountered 
during gauging activities. The CMP dictates that they be monitored at least quarterly after product 
is encountered, and sample data cannot be used for performance monitoring purposes until 4 
consecutive quarters occur with measurements of 0.01 ft.

H. The final LNAPL thickness is the value measured after the final recovery cycle at a well is 
complete. Recovery is determined complete when the LNAPL thickness is reduced to <0.01 ft or 
three recovery cycles have been executed within a single event.

J. Baseline LNAPL data was collected during the 10/16/19-10/18/19 gauging and sampling event 
and during to the first LNAPL recovery event on 1/9/20. AECOM reviewed the historical field notes 
and revised all wells that had non-detect LNAPL thicknesses to 0.0 ft from the previously reported 
values of <0.01 ft. Depth to product was not successfully measured/recorded at MW-35 prior to 
gauging on 10/8/20.

I. The data previously entered for the 2/12/21 gauging event did not match the field notes. Values 
have been updated by AECOM as needed.

K. MW-35 was initially identified as a biannual gauging well in the CMP. After LNAPL was measured 
in the well on 10/9/20 it entered into the monthly gauging/removal protocol.

O. The prior results marked at least 1 year of measurements < 0.01 ft, resulting in the removal of 
the well from the product monitoring/recovery protocol.

N. RW-107 was extracted by vac truck 3 times for a total of 110 minutes with little impact on LNAPL 
thickness. The vac truck was confirmed to be working.
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Table 7

LNAPL Gauging Results in Non-LNAPL Wells

MW-35 MW-36 MW-38B MW-42 MW-45A MW-46B MW-54 MW-58A MW-64 MW-84A
LNAPL 

Thickness
LNAPL 

Thickness
LNAPL 

Thickness
LNAPL 

Thickness
LNAPL 

Thickness
LNAPL 

Thickness
LNAPL 

Thickness
LNAPL 

Thickness
LNAPL 

Thickness
LNAPL 

Thickness
(Ft) (Ft) (Ft) (Ft) (Ft) (Ft) (Ft) (Ft) (Ft) (Ft)

BaselineC NA --- --- NM 0.18 0.0 0.0 0.0 0.0 NM 0.0 NM 0.0

10/8/2020D NM --- --- 0.52E 0.00 NA NA NA NA NM NA NM NA

6/20/2022F 09:38 05:25 10:07 NA NA NA NA NA NA NA NA 0.0 NA

10/13/2022D 17:33 19:11 14:04 0.02 0.00 NA NA NA NA 0.0 NA 0.0 NA

Abbreviations, Symbols, and Formatting:
Ft = Feet = Interior Monitoring Well
LNAPL = Light Non-Aqueous Phase Liquid = Performance Monitoring well
NM = Not Measured = CPOC Monitoring Well

= Shoreline Monitoring Well

WI = Well inaccessible
---  = Data not needed/relevant

Notes:
A. Tidal information sourced from https://tidesandcurrents.noaa.gov/stationhome.html?id=9447130
B. MW-38 was found to  be obstructed during during field activities on 09/18/2020. It was not monitored thereafter and was  decomissioned on 05/06/2021.

D. Biannual gauging event for MW-35, MW-36, MW-54, and MW-64.

F. MW-64 was added to the 6/20/22 routine LNAPL gauging event when AECOM discovered that it had not been previously gauged as planned in the CMP schedule.

E. MW-35 was initially identified as a biannual gauging well in the CMP. After LNAPL was measured in the well on 10/9/20 it entered into the product gauging/removal protocol. That data is 
shown in Table 6.

Date
Time of 

Fieldwork

Tidal Position
Time of 
Nearest 

Low TideA

Time of 
Nearest High 

TideA

NA = Well not intended to be 
gauged/vacuumed

Blue values = data collected by CRETE 
but input by AECOM

C. Baseline LNAPL data was collected during the gauging and sampling event from 10/16/19-10/18/19. Depth to product was not successfully measured/recorded at MW-54 or MW-64. All wells 
with thicknesses of 0.0 were corrected from the previously reported values of <0.01 ft after a review of the field notes. Depth to product was not successfully measured/recorded at MW-35 
prior to the gauging on 10/8/20.
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Table 7

LNAPL Gauging Results in Non-LNAPL Wells

BaselineC

10/8/2020D

6/20/2022F

10/13/2022D

Date

MW-85A MW-86B MW-87A MW-92 RW-5A RW-9 RW-11A
LNAPL 

Thickness
LNAPL 

Thickness
LNAPL 

Thickness
LNAPL 

Thickness
LNAPL 

Thickness
LNAPL 

Thickness
LNAPL 

Thickness
(Ft) (Ft) (Ft) (Ft) (Ft) (Ft) (Ft)
0.0 0.0 0.0 0.0 0.0 0.0 0.0
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA

NA NA NA NA NA NA NA

Abbreviations, Symbols, and Formatting:
Ft = Feet = Interior Monitoring Well
LNAPL = Light Non-Aqueous Phase Liquid = Performance Monitoring well
NM = Not Measured = CPOC Monitoring Well

= Shoreline Monitoring Well

WI = Well inaccessible
---  = Data not needed/relevant

NA = Well not intended to be 
gauged/vacuumed

Blue values = data collected by CRETE but 
input by AECOM
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Table 8 

Performance and Interior Groundwater Analytical Data

Diesel 
Range 

Organics Lube Oil

Diesel 
Range 

Organics 
SGC

Lube Oil 
SGC

TPH-Dx 
(Diesel + 

Lube Oil) a

Gasoline 
Range 

Organics Benzene Toluene
Ethyl-

benzene
Total 

Xylenes
(µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L)

-- -- -- -- 500 1,000/800 e 23 15,000 2,100 1,000
-- -- -- -- 2,085 2,085 47 30,000 4,200 2,000

RW-11A 10/17/19 5,600 1,100 b 1,100 250 U 1,100 260 1 U 1 U 1 U 3.0

4/11/20 3,700 b 440 b 140 250 U 140 100 U 1 U 1 U 1 U 3 U

4/11/20 DUP 4,400 b 480 b 160 250 U 160 100 U 1 U 1 U 1 U 3 U

9/18/20 2,800 330 b 98 250 U 98 100 U 1 U 1 U 1 U 3 U
4/3/21 NAn NAn 50 U 250 U 250 U 100 U 1 U 1 U 1 U 3 U

10/14/21 1,230 163 U 133 d 157 U 133 100 U 0.200 U 1.00 U 0.500 U 1.50 U

4/14/22 1,700 b 440 b 50 U 250 U 250 U 100 U 1 U 1 U 1 U 3 U

10/13/22 4,800 410 b 50 U 250 U 250 U 100 U 0.35 U 1 U 1 U 3 U

10/13/22 DUP 4,900 510 b 50 U 250 U 250 U 100 U 0.35 U 1 U 1 U 3 U

4/13/23 780 b 250 U 50 U 250 U 250 U 100 U 0.35 U 1 U 1 U 3 U

4/13/23 DUP 700 b 250 U 50 U 250 U 250 U 100 U 0.35 U 1 U 1 U 3 U

10/12/23 12,000 b 680 b 91 250 U 91 230 0.35 U 1 U 1 U 3 U
MW-59 10/17/19

4/11/20

9/29/2020f 1,600 250 U 830 250 U 830 100 U 1 U 1 U 1 U 3 U
4/3/21

10/14/21
4/14/22
10/13/22
4/13/23
10/12/23

MW-89 10/18/19

4/11/2020f 1,500 b 420 b 50 U 250 U 250 U 100 U 1 U 1 U 1 U 3 U

9/29/2020f 6,000 540 b 550 250 U 550 140 b 1 U 1 U 1 U 3 U

4/3/21 NAn NAn 93 250 U 93 100 U 1 U 1 U 1 U 3 U
4/3/21 DUP NAn NAn 88 250 U 88 100 U 1 U 1 U 1 U 3 U

10/14/21 827 334 410 d 265 675 100 U 0.200 U 1.00 U 0.500 U 1.50 U

4/15/22 780 b 440 b 54 250 U 54 100 U 1 U 1 UJ 1 U 3 U

Well ID Sample Date

Well 
Type 

GW CULs (µg/L)

GW RELs (µg/L)

Well not sampled per CMP; free product encountered within the preceding four quarters

Well not sampled; free product encountered

Well not sampled per CMP; free product encountered within the preceding four quarters

Well not sampled; free product encountered

Well not sampled; free product encountered

Well not sampled; free product encountered

Well not sampled; free product encountered

Well not sampled per CMP; free product encountered within the preceding four quarters
Well not sampled per CMP; free product encountered within the preceding four quarters

P
e
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o
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e
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e
lls
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PORT OF SEATTLE - TERMINAL 30
Table 8 

Performance and Interior Groundwater Analytical Data

Diesel 
Range 

Organics Lube Oil

Diesel 
Range 

Organics 
SGC

Lube Oil 
SGC

TPH-Dx 
(Diesel + 

Lube Oil) a

Gasoline 
Range 

Organics Benzene Toluene
Ethyl-

benzene
Total 

Xylenes
(µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L)

-- -- -- -- 500 1,000/800 e 23 15,000 2,100 1,000
-- -- -- -- 2,085 2,085 47 30,000 4,200 2,000

Well ID Sample Date

Well 
Type 

GW CULs (µg/L)

GW RELs (µg/L)

4/15/22 DUP 910 b 480 b 50 U 250 U 250 U 170 1 U 6.8 J 1.4 7.7

10/19/22 550 b 250 U 61 250 U 61 100 U 0.35 U 1 U 1 U 3 U

4/13/23 410 b 250 U 50 U 250 U 50 U 100 U 0.35 U 1 U 1 U 3 U

10/12/23 600 b 250 U 50 U 250 U 250 U 100 U 0.35 U 1 U 1 U 3 U

RW-9 10/17/19 3,100 750 b 1200 250 U 1,200 720 1 U 1 U 1.6 3.9
9/18/20 3,300 440 b 450 250 U 450 430 1 U 1.4 1 U 3 U
10/14/21 6,360 150 U 1,590 165 U 1,590 227 0.200 U 1.00 U 0.500 U 1.50 U
10/13/22 9,500 J b 2,000 J b 200 250 U 200 100 U 0.35 U 1 U 1 U 3 U

10/12/23 12,000 b 620 b 230 250 U 230 160 0.35 U 1 U 1 U 3 U

10/12/2023 DUP 11,000 b 590 b 210 250 U 210 200 0.35 U 1 U 1 U 3 U
MW-36A 10/17/19

9/19/2020f 3,100 360 b 560 250 U 560 120 1 U 1 U 1 U 3 U
10/14/21 2,610 178 U 404 167 U 404 100 U 0.200 U 1.00 U 0.500 U 1.50 U
10/13/22 4,900 460 b 180 250 U 180 100 U 0.35 U 1 U 1 U 3 U

10/12/23 4,800 b 250 U 130 250 U 130 100 U 0.35 U 1 U 1 U 3 U
MW-39A 10/17/19

9/19/2020f 3,100 1,100 1,500 770 2,270 160 1 U 1 U 1 U 3 U

10/14/21 2,870 1,760 1,980 d 1,540 3,520 100 U 0.200 U 1.00 U 0.500 U 1.50 U

10/13/22 6,800 b 1,200 b 110 250 U 110 100 U 0.35 U 1 U 1 U 3 U

10/12/23 1,500 b 250 U 50 U 250 U 250 U 100 U 0.35 U 1 U 1 U 3 U

MW-42 10/17/19 6,600 2,600 b 330 b 250 U 330 b 2,100 37 17 5.1 16

9/18/20 5,500 1,300 b 110 b 250 U 110 b 620 5.2 3.5 1 U 7.4

10/14/21 4,780 165 U 315 c 150 U 315 c 248 1.31 1.00 U 0.500 U 1.50 U

10/13/22 5,600 b 1,400 b 120 250 U 120 260 0.35 1 U 1 U 3 U

10/12/23 8,800 b 1,500 b 60 250 U 60 270 0.35 U 1 U 1 U 3 U

Well not sampled; free product encountered

Well not sampled; free product encountered

(MW-89 
cont'd)

P
e

rf
o

rm
a

n
c

e
 W

e
lls

 (
C

o
n

t'
d

)

Page 2 of 3



PORT OF SEATTLE - TERMINAL 30
Table 8 

Performance and Interior Groundwater Analytical Data

Diesel 
Range 

Organics Lube Oil

Diesel 
Range 

Organics 
SGC

Lube Oil 
SGC

TPH-Dx 
(Diesel + 

Lube Oil) a

Gasoline 
Range 

Organics Benzene Toluene
Ethyl-

benzene
Total 

Xylenes
(µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L)

-- -- -- -- 500 1,000/800 e 23 15,000 2,100 1,000
-- -- -- -- 2,085 2,085 47 30,000 4,200 2,000

Well ID Sample Date

Well 
Type 

GW CULs (µg/L)

GW RELs (µg/L)

RW-1 10/17/19
9/19/20
10/13/22

RW-5A 10/17/19 1,300 810 b 290 b 250 U 290 b 190 1 U 1 U 1 U 3 U

9/18/20 1,700 330 b 120 b 250 U 120 b 230 1 U 1 U 1 U 3 U

10/13/22 1,400 b 310 b 84 250 U 84 110 0.35 U 1 U 1 U 3 U
MW-38 10/16/19

9/18/20
MW-93 10/17/19

9/19/2020f 8,700 4,100 5,400 3,200 8,600 280 1 U 1 U 1 U 3 U

10/13/22 2,300 b 590 b 50 U 250 U 250 U 100 U 0.35 U 1 U 1 U 3 U
Notes:
a Total TPH D + lube oil is the sum of the Silica Gel Cleanup results. 
b The sample chromatographic pattern does not resemble the fuel standard used for quantitation.
c Result is estimated due to overlap from Gasoline Range Organics or other VOCs.
d The sample chromatographic pattern indicates possible weathered diesel, mineral oil, or a contribution from a related component
e If benzene is present below method detection limits, the TPH-Gx cleanup level is 1000 µg/L. If not, the TPH-Gx cleanup level is 800 µg/L.

Abbreviations and Formatting:
BOLD = result was detected above the CUL NR = not reported
BOLD = result was detected above the REL NAn = not analyzed (analysis was not requested)
µg/L = micrograms per liter REL = remediation level
CUL = cleanup level SGC = silica gel cleanup
GW = groundwater U = not detected above the value shown
J = estimated value

In
te

ri
o

r 
W

e
lls

f Data is not to be used for performance monitoring purposes. Free product was present in excess of 0.01 ft during the four quarters prior to the sampling event, 
rendering the well ineligible per CMP guidance on qualifaction for performance monitoring sampling.

Well not sampled; free product encountered

Well not sampled; free product encountered
Well not sampled; free product encountered

Well not sampled; water volume insufficient.
Well observed broken below grade, not sampled. Well decomissioned on May 6, 2021.

Well not sampled per CMP; free product encountered within the preceding four quarters
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Table 9

CPOC and Shoreline Groundwater Analytical Data - TPH and BTEX

Diesel 
Range 

Organics Lube Oil

Diesel 
Range 

Organics 
w/ SGC

Lube Oil 
w/ SGC

TPH-Dx 
(Diesel + Lube 

Oil) a

Gasoline 
Range 

Organics Benzene Toluene
Ethyl-

benzene
Total 

Xylenes
(µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L)

-- -- -- -- 500 1000/800 23 15,000 2,100 1,000
-- -- -- -- 2085 2085 47 30,000 4,200 2,000

10/21/19 610 b 250 U 71 b 250 U 71 b 100 U 1 U 1 U 1 U 3 U

10/21/19 DUP 600 b 250 U 66 b 250 U 66 b 100 U 1 U 1 U 1 U 3 U

9/18/20 490 250 U 54 b 250 U 54 b 100 U 1 U 1 U 1 U 3 U

10/13/22 1,100 b 300 U 72 300 U 72 100 U 0.35 U 1 U 1 U 3 U

10/16/19 1,500 380 b 150 b 250 U 150 b 100 U 1 U 1 U 1 U 3 U

9/18/20 1,300 250 U 81 b 250 U 81 b 110 1 U 1 U 1 U 3 U

10/13/22 890 b 250 U 73 250 U 73 100 U 0.35 U 1 U 1 U 3 U

10/17/19 1,900 610 b 280 b 250 U 280 b 360 1 U 1 U 1 U 3 U

9/24/20 3,000 320 b 420 250 U 420 390 1 U 1 U 1 U 4.7

10/19/22 6,300 J b 900 J b 240 250 U 240 130 0.35 U 1 U 1 U 3 U

10/17/19 1,500 610 b 1600 250 U 1600 360 1 U 1 U 1 U 3 U
9/24/20 650 250 U 95 250 U 95 130 1 U 1 U 1 U 3 U

9/24/20 DUP 890 250 U 94 250 U 94 100 1 U 1 U 1 U 3 U

10/19/22 1,600 b 400 b 63 250 U 63 100 U 0.35 U 1 U 1 U 3 U

10/19/22 DUP 1,600 b 420 b 89 250 U 89 100 U 0.35 U 1 U 1 U 3 U

10/16/19 5,200 1100 b 120 b 250 U 120 b 250 1 U 1 U 1.2 3 U

9/18/20 4,800 720 b 75 b 250 U 75 b 200 1 U 1 U 1 U 3 U

10/19/22 2,400 b 410 b 81 250 U 81 100 U 0.35 U 1 U 1 U 3 U

MW-84A 10/17/19 1,100 250 U 410 b 250 U 410 b 100 U 1 U 1 U 1 U 3 U

10/18/19 130 b 250 U 50 U 250 U 250 U 100 U 1 U 1 U 1 U 3 U

10/18/19 DUP 130 b 250 U 50 U 250 U 250 U 100 U 1 U 1 U 1 U 3 U

MW-87A 10/18/19 420 b 570 b 50 U 250 U 250 U 100 U 1 U 1 U 1 U 3 U
Notes : Abbreviations/formatting
a Total TPH (Diesel + lube oil) is the sum of the Silica Gel Cleanup results. BOLD = result was detected above the CUL
b The sample chromatographic pattern does not resemble the fuel standard used for quantitation. BOLD = result was detected above the REL

ug/L = micrograms per liter 
CPOC = Conditional Point of Compliance
CUL = cleanup level
GW = groundwater
REL = remediation level
SGC = silica gel cleanup
U - not detected above the laboratory reporting limit

GW CULs (ug/L)

GW RELs (ug/L)
Well 
Type 

MW-45A

MW-46B

MW-58A

MW-86B

MW-92

MW-85A

Sample DateWell ID 
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PORT OF SEATTLE - TERMINAL 30
Table 10 

CPOC and Shoreline Groundwater Analytical Data - PAHs

Naphth-
alene

Acenaph-
thylene

Acenaph-
thene Fluorene

Phen-
anthrene Anthracene

Fluoran-
thene Pyrene

Benzo
(g,h,i)

perylene
1-Methyl

naphthalene
2-Methyl 

naphthalene
Benzo[a]

anthracene Chrysene
Benzo[a]
pyrene 

Benzo[b]
fluoran-
thene

Benzo[k]
fluoran-
thene 

Indeno
[1,2,3-cd]
pyrene

Dibenzo
[a,h] 

anthracene 

Total 
cPAH 

TEQa

(µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L)
4,940 -- 643 3,460 -- 25,900 90 2,590 -- -- -- 0.018

10/21/19 0.1 U 0.039 4.0 0.35 0.77 0.01 U 0.032 0.017 0.01 U NR 0.1 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.008

10/21/19 DUP Nan NAn NAn Nan NAn NAn NAn NAn NAn NAn NAn NAn NAn NAn NAn NAn NAn NAn NAn

9/18/20 0.11 NAn 4.3 0.17 0.21 0.022 0.014 0.012 0.02 U 0.11 0.1 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.008

10/13/22 0.2 U 0.02 U 3.7 J 0.039 0.02 U 0.02 U 0.02 U 0.02 U 0.04 U 0.2 U 0.2 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.015

10/16/19 0.1 U NAn 3.1 0.036 0.080 0.01 U 0.049 0.035 0.01 U NR 0.1 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.008

9/18/20 0.1 U NAn 2.3 0.01 U 0.052 J 0.013 0.017 0.017 0.02 U 0.1 U 0.1 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.008

10/13/22 0.2 U 0.02 U 0.29 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.04 U 0.2 U 0.2 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.015

10/17/19 0.96 NAn 5.8 1.3 4.2 0.34 1.0 0.51 0.01 U NR 0.52 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.008

9/24/20 0.65 NAn 6.0 2.1 0.054 0.33 0.52 0.26 0.02 U 0.24 0.1 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.008

10/19/22 0.2 U 0.02 U 2.8 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.04 U 0.2 U 0.2 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.015

10/17/19 0.1 U NAn 3.2 0.079 0.17 0.15 0.51 0.26 0.01 U NR 0.1 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.008

9/24/20 0.1 U NAn 1.9 0.01 U 0.016 0.041 0.49 0.31 0.02 U 0.1 U 0.1 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.008

9/24/20 DUP 0.1 U NAn 2.2 0.01 U 0.012 0.048 0.53 0.38 0.02 U 0.1 U 0.1 U 0.011 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.008

10/19/22 0.2 U 0.02 U 0.96 J 0.02 U 0.02 U 0.02 U 0.084 0.060 0.04 U 0.2 U 0.2 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.015

10/19/22 DUP 0.2 U 0.02 U 2.6 J 0.02 U 0.02 U 0.02 U 0.041 0.028 0.04 U 0.2 U 0.2 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.015

10/16/19 0.1 U NAn 0.071 0.027 0.029 0.01 U 0.01 U 0.01 U 0.01 U NR 0.1 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.008

9/18/20 0.1 U NAn 0.087 0.01 U 0.02 J 0.013 0.01 U 0.01 U 0.02 U 0.1 U 0.1 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.008

10/13/22 0.2 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.04 U 0.2 U 0.2 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.015

MW-84A 10/17/19 0.1 U NAn 64 0.74 1.3 0.05 0.031 0.033 0.01 U NR 0.1 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.008

10/18/19 0.1 U NAn 49 0.51 0.90 0.034 0.018 0.018 0.01 U NR 0.1 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.008

10/18/19 DUP NAn NAn NAn NAn NAn NAn NAn NAn NAn NAn NAn NAn NAn NAn NAn NAn NAn NAn NAn

MW-87A 10/18/19 0.1 U NAn 0.14 0.015 0.019 0.01 U 0.01 U 0.01 U 0.01 U NR 0.1 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.008
Notes: Abbreviations/Formatting:

BOLD = result was detected above the CUL MTCA = Model Toxics Control Act
-- = No Value NAn = not analyzed (analysis was not requested)
µg/L = micrograms per liter NR = not reported

b Individual cPAH compounds do not have remediation levels cPAH = carcinogenic polyaromatic hydrocarbon PAH = polyaromatic hydrocarbon
CPOC = Conditional Point of Compliance TEF = toxicity equivalency factor
CUL = cleanup level TEQ = toxic equivalent concentration
GW = groundwater U = not detected above the laboratory reporting limit
J = estimated value WAC = Washington Administrative Code

a cPAH TEQ values are calculated by multiplying the laboratory concentrations by the TEFs 
provided in MTCA Table 708‐2 (WAC 173‐ 340‐900). For ND values, 1/2 of the reporting limit is 
used as the concentration.

GW CULs (µg/L)

C
P

O
C

 W
el

ls

MW-45A

MW-46B

MW-58A

MW-92

S
h

o
re

lin
e

 
W

a
te

r 
Q

u
a

lit
y

 
W

e
lls

See Total cPAH TEQb
Well 
Type 

Well ID Sample Date

MW-86B

MW-85A
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PORT OF SEATTLE - TERMINAL 30
Table 11

Monitoring Well Groundwater Sampling Parameters

Well ID

Total Well 
Depth 

(ft)

MP 
Elevation 

(ft NAD 83) 
MP Elevation
(ft NAVD 88) 

Sample 
Date

Depth to 
LNAPL 

(ft BTOC)

Depth to 
Groundwater

(ft BTOC)

Groundwater 
Elevation

(ft NAD 83) 

Groundwater 
Elevation

(ft NAVD 88) 

LNAPL 
Thickness 

(ft)
 TEMP

(oF)
TEMP
(oC) pH

Conductivity
(µS/cm)

Specific 
Conductance 

(µS/cm)
Turbidity

(NTU)

Dissolved 
Oxygen
(mg/L)

 ORP
(mV)

RW-11A 20 18.02 -- 10/17/19 -- -- -- -- -- -- -- -- -- -- -- -- --
04/11/20 -- -- -- -- -- -- -- -- -- -- -- -- --
09/18/20 -- -- -- -- -- -- -- -- -- -- -- -- --
04/03/21 ND 9.37 8.65 -- 0 64.0 17.8 6.47 1.03 -- 6.6 0.03 -33
10/14/21 ND 9.7 8.32 -- 0 70.2 21.2 7.42 1.28 -- 7.3 0.97 27
04/14/22 ND 9.38 8.64 -- 0 60.4 15.79 6.66 1.21 -- 3.6 2.58 49
10/13/22 ND 9.9 8.12 -- 0 70.2 21.2 6.92 -- 1,390 3.45 0.22 -29.4
04/13/23 ND 9.4 8.62 -- 0 61.9 16.6 6.78 -- 1,051 15.6 2.1 96.6
10/12/23 ND 10.26 7.76 -- 0 69.4 20.8 6.81 -- 668 19.0 0.14 -117.4

MW-59 -- -- -- 10/17/19 -- -- -- -- --
04/11/20 -- -- -- -- --
9/29/20 -- -- -- -- -- -- -- -- -- -- -- -- --

04/03/21 -- -- -- -- --
10/14/21 9.31 10.70 -- -- 1.39
04/14/22 9.24 9.25 -- -- 0.01
10/13/22 ND 9.40 -- -- 0
04/13/23 ND 8.79 -- -- 0
10/12/23 ND 9.91 -- -- 0

MW-89 20 17.91 -- 10/18/19 -- -- -- -- -- -- -- -- -- -- -- -- --
04/11/20 -- -- -- -- -- -- -- -- -- -- -- -- --
09/29/20 -- -- -- -- -- -- -- -- -- -- -- -- --
04/03/21 -- -- -- -- -- -- -- -- -- -- -- -- --
10/14/21 ND 9.87 8.04 -- 0 69.7 20.94 4.37 4.56 -- 38.1 3.6 460
04/15/22 ND 10.22 7.69 -- 0 64.9 18.29 4.72 1.50 -- 4.8 7.43 150
10/19/22 ND 10.7 7.21 -- 0 72.3 22.4 3.48 -- 2,947 1.2 5.26 227
04/13/23 ND 10.43 7.48 -- 0 59.4 15.2 3.71 -- 2,406 1.1 5.43 -50.4
10/12/23 ND 10.22 7.69 -- 0 68.4 20.2 3.89 -- 3,109 2.88 0.15 314.5

RW-9 -- -- -- 10/17/19 -- -- -- -- -- -- -- -- -- -- -- -- --
09/18/20 -- -- -- -- -- -- -- -- -- -- -- -- --
10/14/21 ND 9.33 -- -- 0 73.9 23.26 7.13 1.10 -- 5.1 0 -107
10/13/22 ND 9.33 -- -- 0 73.6 23.1 6.94 -- 1,072 0.86 0.13 -127.5
10/12/23 ND 9.60 -- -- 0 69.3 20.7 6.98 -- 1,276 3.50 0.09 -144.6

MW-36A 20.5 NM NM 10/17/19 -- -- -- -- --
09/19/20 -- -- -- -- -- -- -- -- -- -- -- -- --
10/14/21 ND 10.05 -- -- 0 66.5 19.18 7.73 2.61 -- 12.8 0.54 -318
10/13/22 ND 11.7 -- -- 0 66.9 19.4 6.99 -- 1,902.00 73.0 0.19 -139
10/12/23 ND 11.17 -- -- 0 65.5 18.6 7.00 -- 1,440 3.52 0.17 -136.1

MW-39A 20.5 NM NM 10/17/19 -- -- -- -- --
09/19/20 -- -- -- -- -- -- -- -- -- -- -- -- --
10/14/21 ND 9.4 -- -- 0 68.8 20.44 7.25 1.12 -- 3.8 0.13 -142
10/13/22 ND 9.25 -- -- 0 69.4 20.8 6.92 -- 1,426.00 9.5 0.1 -141.8
10/12/23 ND 9.21 -- -- 0 66.6 19.2 6.79 -- 937 3.04 0.18 -164.3

MW-42 -- -- -- 10/17/19 -- -- -- -- -- -- -- -- -- -- -- -- --
09/18/20 -- -- -- -- -- -- -- -- -- -- -- -- --
10/14/21 ND 10.08 -- -- 0 67.1 19.51 7.55 1.87 -- 1.4 0.3 -168
10/13/22 ND 10.85 -- -- 0 66.4 19.1 6.73 -- 1,496.00 51.9 0.23 -115.8
10/12/23 ND 10.08 -- -- 0 66.4 19.1 6.77 -- 1,419 1.53 0.28 -171.0

Well not sampled per CMP; free product encountered within the preceding four quarters

Well not sampled per CMP; free product encountered within the preceding four quarters
Well not sampled per CMP; free product encountered within the preceding four quarters

Performance 
Wells

Well not sampled due to free product encountered
Well not sampled due to free product encountered

Well not sampled due to free product encountered

Well not sampled due to free product encountered

Well not sampled due to free product encountered

Well not sampled per CMP; free product encountered within the preceding four quarters
Well not sampled per CMP; free product encountered within the preceding four quarters
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PORT OF SEATTLE - TERMINAL 30
Table 11

Monitoring Well Groundwater Sampling Parameters

Well ID

Total Well 
Depth 

(ft)

MP 
Elevation 

(ft NAD 83) 
MP Elevation
(ft NAVD 88) 

Sample 
Date

Depth to 
LNAPL 

(ft BTOC)

Depth to 
Groundwater

(ft BTOC)

Groundwater 
Elevation

(ft NAD 83) 

Groundwater 
Elevation

(ft NAVD 88) 

LNAPL 
Thickness 

(ft)
 TEMP

(oF)
TEMP
(oC) pH

Conductivity
(µS/cm)

Specific 
Conductance 

(µS/cm)
Turbidity

(NTU)

Dissolved 
Oxygen
(mg/L)

 ORP
(mV)

RW-1 -- -- -- 10/17/19 -- -- -- -- --
09/19/20 -- -- -- -- --
10/13/22 9.13 9.19 -- -- 0.06

RW-5A 20 18.07 -- 10/17/19 -- -- -- -- -- -- -- -- -- -- -- -- --
09/18/20 -- -- -- -- -- -- -- -- -- -- -- -- --
10/13/22 ND 8.88 9.19 -- 0 61.88 16.6 6.80 -- 878 60 0.20 -138.6

MW-38 -- -- -- 10/16/19 -- -- -- -- --
9/18/20

MW-93 20.5 NM NM 10/17/19 -- -- -- -- --
09/19/20 -- -- -- -- -- -- -- -- -- -- -- -- --
10/13/22 ND 9.74 -- -- 0 68.9 20.5 6.44 -- 1,198 103.8 0.68 -71.6

MW-45A 20.1 -- 16.52 10/21/19 -- -- -- -- -- -- -- -- -- -- -- -- --
09/18/20 -- -- -- -- -- -- -- -- -- -- -- -- --
10/13/22 ND 10.51 -- 6.01 0 63.7 17.6 6.73 -- 876 6.45 0.19 -95.1

MW-46B 20.3 -- 16.07 10/16/19 -- -- -- -- -- -- -- -- -- -- -- -- --
09/18/20 -- -- -- -- -- -- -- -- -- -- -- -- --
10/13/22 ND 10.64 -- 5.43 0 63.9 17.7 6.71 -- 1,080 6.45 1.01 -63.5

MW-58A 25 NM NM 10/17/19 -- -- -- -- -- -- -- -- -- -- -- -- --
09/24/20 -- -- -- -- -- -- -- -- -- -- -- -- --
10/19/22 ND 11.02 -- -- 0 66.6 19.2 6.76 -- 1,157 17.5 0.12 -124.2

MW-86B 20 18.28 -- 10/17/19 -- -- -- -- -- -- -- -- -- -- -- -- --
09/24/20 -- -- -- -- -- -- -- -- -- -- -- -- --
10/19/22 ND 12.48 5.8 -- 0 65.5 18.6 7.13 -- 1,917 1.07 0.15 -116.8

MW-92 20 NM NM 10/16/19 -- -- -- -- -- -- -- -- -- -- -- -- --
09/18/20 -- -- -- -- -- -- -- -- -- -- -- -- --
10/13/22 ND 9.93 -- -- 0 64.0 17.8 6.60 -- 933 253.1 0.20 -132.6

MW-84A 40 NM NM 10/17/19 -- -- -- -- -- -- -- -- -- -- -- -- --
MW-85A 20 18.09 -- 10/18/19 -- -- -- -- -- -- -- -- -- -- -- -- --
MW-87A 20 17.98 -- 10/18/19 -- -- -- -- -- -- -- -- -- -- -- -- --

Notes:
All gw parameter data presented in this table was recorded at the time of sampling after stabilization was achieved in accordance with EPA's low-flow sampling procedures.
This table was initially created by AECOM in October 2021. Any water quality parameters collected by CRETE prior to AECOM involvement are not included, but are available in the relevant historical field forms.

Abbreviations/Formatting:
-- Data irrelevant/not available mg/L = milligram per liter
µS/cm = microsiemens per centimeter MP = monitoring point
BTOC = below top of casing mV = millivolt
CPOC = Conditional Point of ComplianceNM = Not Measured
Ft = Feet NTU = Nephelometric Turbidity unit
Gal = Gallon ORP = oxididation-reduction potential
LNAPL = Light Non-Aqueous Phase Liquid

Shoreline 
Water Quality 

Wells

Well observed broken below grade, not sampled. Well decomissioned on May 6, 2021.

Well not sampled per CMP; free product encountered within the preceding four quarters

CPOC Wells 
Cont'd

Well not sampled due to free product encountered

Well not sampled; water volume insufficient.

Well not sampled due to free product encountered

Interior Wells

CPOC Wells

Well not sampled due to free product encountered
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PORT OF SEATTLE - TERMINAL 30
Table 12

Well Construction Information

Well 
Identification

Date of 
Installation

Casing 
Diameter 

(inch)

Well Screen 
Interval
(ft BGS)

Well 
Depth

(ft BGS)
Northing 

(ft)
Easting 

(ft)
MP Elevation (ft 
NAD83/NAVD88)

RW-9 -- 6 -- -- -- --

RW-11A 04/24/08 4  5 - 20 20.0 216683.94 1268216.99 18.02 a

MW-36A 10/15/16 2 5 - 20 20.5 NM NM NM
MW-39A 10/15/17 2 5 - 20 20.5 NM NM NM
MW-42 -- 2 -- -- -- -- --
MW-59 -- 2 -- -- -- -- --

MW-89 04/22/08 2 5 - 20 20.0 217003.93 1268079.62 17.91 a

RW-1 -- -- -- -- -- -- --
RW-5A 04/25/08 4 5 - 20 20.0 216931.12 1268445.78 18.07 a

MW-38 c -- -- -- -- -- -- --
MW-93 10/15/17 2 5 - 20 20.5 NM NM NM

MW-45A 11/17/16 2 5.1 - 20.1 20.1 216490.82 1268124.80 16.52 b

MW-46B 11/14/16 2 5.3 - 20.3 20.3 216602.90 1268114.90 16.07 b

MW-58A 08/29/13 2 5 - 25 25.0 NM NM NM
MW-86B 04/22/08 2 5 - 20 20.0 216946.15 126807.76 18.28 a

MW-92 08/30/13 2 5 - 20 20.0 NM NM NM
MW-84A 04/29/09 2 30-40 40.0 NM NM NM
MW-85A 04/24/08 2 5 - 20 20.0 216682.46 1268002.20 18.09 a

MW-87A 04/22/08 2  5 - 20 20.0 217186.75 1268010.28 17.98 a

Notes: Abbreviations/Formatting:
a Monitoring Point (MP) and water table elevations in ft (NAD 83) -- = data not available
b Monitoring Point (MP) and water table elevations in ft (NAVD 88) BGS = below ground surface
c MW-38 decomission May 6, 2021 due to a subsurface obstruction. CPOC = Conditional Point of Compliance

MP = monitoring ponit
NM - not measured 

Shoreline Water 
Quality Wells

Interior Wells

CPOC Wells

Performance Wells

Page 1 of 1



 

T-30 2023 Annual Performance Report 
 

Figures

 



Terminal 30
1901 East Marginal Way South

Seattle, Washington

SITE LOCATION
PORT OF SEATTLE

TERMINAL 30 CLEANUP ACTION
SEATTLE, WASHINGTON

FIGURE 1

MAY 2022



MW-49

MW-91

MW-54

MW-77

MW-52A
MW-76A

MW-90

MW-58A

MW-45A
MW-46B

MW-35

MW-42
MW-92

MW-81A

MW-88

MW-64

RW-1

RW-5A

AS-1AS-2

AS-3

AS-4

AS-5

AS-6

SVE-10

SVE-9 SVE-8

SVE-7

SVE-6

SVE-5 SVE-4
AS-7

AS-8

AS-9

AS-10

AS-11

AS-12

AS-13

AS-14

AS-15

AS-16

AS-17

AS-18

AS-19

AS-20

AS-21

AS-22

AS-24

AS-25

AS-26

AS-27 RW-103

RW-102

RW-101

RW-105
RW-106

RW-107

RW-110

RW-109

RW-108

RW-104

RW-12

AS-23

East Waterway

EXTENT OF
MEASURABLE

(>0.1 FT) LNAPL

EXTENT OF TPH
SHEEN AREA

EXTENT OF
GROUNDWATER
CONTAMINATION

EXTENT OF SOIL
CONTAMINATION

EXTENT OF TPH
SHEEN AREA

SVE-1 (START)

SVE-1 (END)

SVE-2 (START)

SVE-2 (END)

SVE-3 (START)
SVE-3 (END)

MW-59

MW-36A

MW-38

MW-84B MW-85B MW-86C MW-87B MW-87AMW-86BMW-85AMW-84A

MW-36

MW-93

MW-39A

MW-89

AS/SVE SYSTEM

RW-9

RW-11A

LEGEND

AND LOCATION OF CLEANUP ACTION
PORT OF SEATTLE

TERMINAL 30 CLEANUP ACTION
SEATTLE, WASHINGTON

FIGURE 2

NOTES:
1. THIS IS A REPRODUCTION OF 2020 ANNUAL REPORT FIGURE 3 (CMP FIGURE 5) WITH

UPDATES MADE TO THE LEGEND. CMP FIGURE 5 WAS BASED ON RI/FS FIGURE 2-15.

SVE WELL (VERTICAL)
AS WELL

PRODUCT RECOVERY WELL

DECOMMISSIONED
MONITORING WELL

MONITORING WELL
HORIZONTAL SVE SCREEN
AS & SVE PIPING

EXTENT OF BASELINE GROUNDWATER TPH/BTEX
CONTAMINATION ABOVE CUL (2017 AND EARLIER)
EXTENT OF BASELINE SOIL TPH/BTEX
CONTAMINATION ABOVE CUL (2017 AND EARLIER)

EXTENT OF BASELINE TPH
SHEEN (2017 AND EARLIER)

EXTENT OF BASELINE MEASURABLE
LNAPL (>0.1 FT)(2017 AND EARLIER) BASELINE EXTENT OF IMPACTS

AutoCAD SHX Text
50

AutoCAD SHX Text
SCALE IN FEET

AutoCAD SHX Text
0

AutoCAD SHX Text
50

AutoCAD SHX Text
100

AutoCAD SHX Text
W

AutoCAD SHX Text
S

AutoCAD SHX Text
E

AutoCAD SHX Text
N

AutoCAD SHX Text
DATE

AutoCAD SHX Text
No.

AutoCAD SHX Text
BY

AutoCAD SHX Text
REVISION DESCRIPTION

AutoCAD SHX Text
1

AutoCAD SHX Text
11/2024

AutoCAD SHX Text
GF

AutoCAD SHX Text
RW-11A & RW-9; Shoreline well color formatting



East Waterway

MW-49

MW-91

MW-54

MW-77

MW-52A
MW-76A

MW-90

MW-58A

MW-45A
MW-46B

MW-42
MW-92

MW-81A

MW-88

MW-64

RW-5A

RW-101

MW-39A

MW-93

MW-38

MW-84B MW-85B MW-86C MW-87B MW-87AMW-85AMW-84A MW-86B

AS/SVE SYSTEM

RW-103

RW-104

MW-36

MW-59

MW-89

RW-9

RW-1

? ?
?

? ?

??

??

?

?
?

?

?
?

? ? ? ? ? ? ?

?

RW-105
RW-109

RW-108

RW-12

RW-106

RW-107

RW-110

RW-102

RW-11A

MW-36A

MW-35

FINAL 2023 GROUNDWATER CONDITIONS
PORT OF SEATTLE

TERMINAL 30 CLEANUP ACTION
SEATTLE, WASHINGTON

FIGURE 3

LEGEND

NOTES:
1. GRAYED OUT MONITORING WELLS (MW-84B, MW-85B, MW-86C AND MW-87B) ARE NOT

INCLUDED AS COMPLIANCE MONITORING WELLS.
2. GROUNDWATER Dx CONTOURS ARE BASED ON THOSE SHOWN IN 2020 ANNUAL REPORT

FIGURE 3 (ALSO CMP FIGURE 5) AND RI/FS FIGURE 2-15. ADJUSTMENTS HAVE BEEN
MADE BASED ONTHE MOST RECENT ANALYTICAL DATA AVAILABLE FOR EACH WELL.

MONITORING WELL

PRODUCT RECOVERY WELL
PERFORMANCE MONITORING WELL

CPOC MONITORING WELL
SHORELINE MONITORING WELL
FREE PRODUCT GAUGING WELL

DECOMMISSIONED MONITORING WELL

HORIZONTAL SVE SCREEN
AS & SVE PIPINGINTERIOR MONITORING WELL (MW-35,

MW-36, MW-54, and MW-64 are gauging only)

EXTENT OF GROUNDWATER Dx
CONTAMINATION ABOVE REL (OCT 2023)²
EXTENT OF GROUNDWATER Dx
CONTAMINATION ABOVE CUL (OCT 2023)²

EXTENT OF MEASURABLE LNAPL (>0.01 FT) IN 2023 (PRIOR TO DEC 14, 2023)
EXTENT OF MEASURABLE LNAPL (>0.01 FT) ON DEC 14, 2023

COMPLIANCE MONITORING NETWORK WITH

AutoCAD SHX Text
50

AutoCAD SHX Text
SCALE IN FEET

AutoCAD SHX Text
0

AutoCAD SHX Text
50

AutoCAD SHX Text
100

AutoCAD SHX Text
W

AutoCAD SHX Text
S

AutoCAD SHX Text
E

AutoCAD SHX Text
N



East Waterway

MW-91

MW-54

MW-77

MW-52A
MW-76A

MW-90

MW-58A

MW-45A
MW-46B

MW-42 MW-92

MW-88

RW-5A

MW-93

MW-38

MW-84B MW-85B MW-86C MW-87B MW-87AMW-85AMW-84A MW-86B

AS/SVE SYSTEM

MW-39A

MW-89

MW-64

RW-101

MW-93

RW-103

RW-104

MW-59

? ?
?

? ?

??

?

RW-105
RW-109

RW-108

RW-12

RW-106

RW-107

RW-110

RW-102

RW-11A

MW-36A
MW-36

RW-9

?

?

?
?

?

?
?

? ? ? ? ? ? ?

?

MW-35

RW-1

MONITORING ANALYTICAL RESULTS
PORT OF SEATTLE

TERMINAL 30 CLEANUP ACTION
SEATTLE, WASHINGTON

FIGURE 4

LEGEND

NOTES:
1. GRAYED OUT MONITORING WELLS (MW-84B, MW-85B, MW-86C AND MW-87B) ARE NOT

INCLUDED AS COMPLIANCE MONITORING WELLS.
2. GROUNDWATER Dx CONTOURS ARE BASED ON THOSE SHOWN IN 2020 ANNUAL REPORT

FIGURE 3 (ALSO CMP FIGURE 5) AND RI/FS FIGURE 2-15. ADJUSTMENTS HAVE BEEN MADE
BASED ON THE MOST RECENT ANALYTICAL DATA AVAILABLE FOR EACH WELL.

3. WELLS ARE SAMPLED PER THE CMP SCHEDULE. THE FOUR MOST RECENT DATA SETS
ARE INCLUDED FOR EACH WELL.

MONITORING WELL

PRODUCT RECOVERY WELL
PERFORMANCE MONITORING WELL

CPOC MONITORING WELL
SHORELINE MONITORING WELL
FREE PRODUCT GAUGING WELL

DECOMMISSIONED MONITORING WELL

HORIZONTAL SVE SCREEN
AS & SVE PIPINGINTERIOR MONITORING WELL (MW-35,

MW-35, MW-54, and MW-64 are gauging only)

EXTENT OF GROUNDWATER Dx
CONTAMINATION ABOVE REL (OCT 2023)²
EXTENT OF GROUNDWATER Dx
CONTAMINATION ABOVE CUL (OCT 2023)²

EXTENT OF MEASURABLE LNAPL (>0.01 FT) IN 2023 (PRIOR TO DEC 14, 2023)
EXTENT OF MEASURABLE LNAPL (>0.01 FT) ON DEC 14, 2023

END OF 2023 COMPLIANCE

CONCENTRATION EXCEEDS REMEDIATION LEVEL (REL)
CONCENTRATION EXCEEDS CLEANUP LEVEL (CUL)
CONCENTRATION NOT DETECTED ABOVE THE VALUE SHOWN
WELL NOT SAMPLED DUE TO PRESENCE OF >0.01 FT
FREE PRODUCT WITHIN THE PREVIOUS FOUR QUARTERS

DATA BOX LEGEND
NOTE: ALL ANALYTICAL DATA ARE REPORTED IN µg/L (MICROGRAMS PER LITER)

U
NS, FP

AutoCAD SHX Text
50

AutoCAD SHX Text
SCALE IN FEET

AutoCAD SHX Text
0

AutoCAD SHX Text
50

AutoCAD SHX Text
100

AutoCAD SHX Text
W

AutoCAD SHX Text
S

AutoCAD SHX Text
E

AutoCAD SHX Text
N



COVID shutdown 
3/24/20-8/17/20

Sparge pulsing 
turned off; all zones 
open until 4/12/22

AS system down 
6/15/21-7/24/21 
due to blower oil 

leak

Pressure switch faults 
resolved on 4/12/22 and 
sparge pulsing reinitiated 

across all zones
Oxidizer taken offline 

3/14/23 and direct 
emission initiated.

Sparge shedule 
updated to pulse 

in Zone 5 only.
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Figure 5 - Period VOC Removal Rates

Notes:
1. Data shown is a combination of PID field data and laboratory-analyzed vapor data.



COVID shutdown 3/24/20-8/17/20

Sparge pulsing turned off; all 
zones open until 4/12/22

AS system down 6/15/21-
7/24/21 due to blower oil leak

Pressure switch faults resolved on 
4/12/22 and sparge pulsing reinitiated 

across all zones

Oxidizer taken offline 3/14/23 and 
direct emission initiated.

Sparge shedule updated to 
pulse in Zone 5 only.
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Figure 6 - Cumulative VOC Mass Removal

Notes:
1. Data shown is a combination of PID field data and laboratory-analyzed vapor data.



Monthly Recovery Bimonthly Recovery Quarterly Recovery
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Figure 7 - LNAPL Thickness in Recovery Wells

RW-1

RW-12

RW-101

RW-102

RW-103

RW-104

RW-105

RW-106

RW-107

RW-108

RW-109

RW-110

LNAPL
Recovery
Performed



Monthly Recovery Bimonthly Recovery Quarterly Recovery

0.0

0.5

1.0

1.5

2.0

2.5

3.0

LN
AP

L 
Th

ic
kn

es
s 

(ft
)

Date

Figure 8 - LNAPL Thickness in Monitoring Wells
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Figure 9 - LNAPL Recovery Volumes
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Figure 10 - Cumulative LNAPL Recovery Volume



Effective solubility of 
TPH-d (3,900 ug/L). 

See Note 1.
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Figure 11 - Performance Monitoring Well TPH-Dx Concentrations
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Notes:
1. The effective solubility of TPH-Dx is 3,900 ug/L, per API Bulletin No. 9. An analytical result greater than this is indicative of NAPL in the sample, despite non-detects measured via interface probe during sampling.
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AECOM Daily Tailgate Meeting Summary

Project information

Project Name T-30

Project Number 60681370

Project Manager Paul Kalina

Project Manager Phone # 2063105097

Muster Point location Clubhouse

Meeting date 1/25/2023

Business Line Environment

SH&E Manager Tim Gilles

SH&E Manager Phone # 3128335991

First Aid Kit Location Conex

Prepared by Friedman, Gus

Meeting Summary

Attendees

Location SODO

Tasks to be performed H2K system upgrades Float switch replacement MM stack meeting

Hazards to be considered today motion, electrical

Will there be Lone Workers? No

Hierarchy of controls engineering, ppe

Personal Protective Equipment Task Specific: gloves|Mandatory: longpants, reflectivevest, workboots

High Risk Events

Topic of the week Road Safety - speed, signs, awareness, distractions

Other topics discussed

https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayTopicsLibrary/Road%20Safety%20-%20speed,%20signs,%20awareness,%20distractions.pdf


Hazards Motion•
Electrical•

https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayHazardsDescription/MOTION%20HAZARDS_RECOGNITION%20READINESS_PART%207_AUG2018.pdf
https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayHazardsDescription/HAZARDS_RECOGNITION%20ELECTRICAL_PART%204_MAY2018.pdf


End of the day comments.The supervisor confirms that the site is being left in a safe condition and work crew
checked out as fit unless otherwise specified here









AECOM Daily Tailgate Meeting Summary

Project information

Project Name T-30

Project Number 60681370

Project Manager Paul Kalina

Project Manager Phone # 2063105097

Muster Point location Clubhouse

Meeting date 1/26/2023

Business Line Environment

SH&E Manager Tim Gilles

SH&E Manager Phone # 3128335991

First Aid Kit Location Conex

Prepared by Friedman, Gus

Shift Summary

Location SODO

Attendees (Workers) Gus Friedman;

Attendees (Visitors)

Tasks to be performed Complete KOT float install & HMI update

Hazards to be considered today motion

Will there be Lone Workers? Yes

Hierarchy of controls ppe

Personal Protective Equipment Task Specific: |Mandatory: safetyglasses, longpants,
reflectivevest, workboots

High Risk Events



Topic of the week Road Safety - speed, signs, awareness, distractions

Other topics discussed

Mid day reviews

End of the day comments.The supervisor confirms
that the site is being left in a safe condition and
work crew checked out as fit unless otherwise
specified here

All tasks completed safely and successfully

Hazards Motion•

https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayTopicsLibrary/Road%20Safety%20-%20speed,%20signs,%20awareness,%20distractions.pdf
https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayHazardsDescription/MOTION%20HAZARDS_RECOGNITION%20READINESS_PART%207_AUG2018.pdf




AECOM Daily Tailgate Meeting Summary

Project information

Project Name T-30

Project Number 60681370

Project Manager Paul Kalina

Project Manager Phone # 2063105097

Muster Point location Clubhouse

Meeting date 1/27/2023

Business Line Environment

SH&E Manager Tim Gilles

SH&E Manager Phone # 3128335991

First Aid Kit Location Conex

Prepared by Friedman, Gus

Shift Summary

Location SODO

Attendees (Workers) Gus Friedman;

Attendees (Visitors)

Tasks to be performed Restart system Check notifications

Hazards to be considered today noise

Will there be Lone Workers? Yes

Hierarchy of controls ppe

Personal Protective Equipment Task Specific: gloves|Mandatory: safetyglasses,
longpants, reflectivevest, workboots

High Risk Events



Topic of the week Road Safety - speed, signs, awareness, distractions

Other topics discussed

Mid day reviews

End of the day comments.The supervisor confirms
that the site is being left in a safe condition and
work crew checked out as fit unless otherwise
specified here

All tasks completed safely and successfully

Hazards Noise•

https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayTopicsLibrary/Road%20Safety%20-%20speed,%20signs,%20awareness,%20distractions.pdf
https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayHazardsDescription/NOISE%20HAZARDS_RECOGNITION%20READINESS_PART%208_SEPT2018.pdf




Friedman, Gus
Text Box
Zones updated. Settings on arrival:1: 17:00-22:302: 22:00-03:303: 03:00-08:00

Friedman, Gus
Text Box
4: 07:30-12:305: 12:00-17:30

Friedman, Gus
Text Box
Updated settings:1: 03:00-08:002: 07:30-12:303: 12:00-17:30

Friedman, Gus
Text Box
4: 17:00-22:305: 22:00-03:30



AECOM Daily Tailgate Meeting Summary

Project information

Project Name T-30

Project Number 60681370

Project Manager Paul Kalina

Project Manager Phone # 2063105097

Muster Point location Clubhouse

Meeting date 2/2/2023

Business Line Environment

SH&E Manager Tim Gilles

SH&E Manager Phone # 3128335991

First Aid Kit Location Conex

Prepared by Friedman, Gus

Shift Summary

Location Downtown Seattle

Attendees (Workers) Gus Friedman;

Attendees (Visitors)

Tasks to be performed Clear alarm and restart system

Hazards to be considered today noise

Will there be Lone Workers? Yes

Hierarchy of controls ppe

Personal Protective Equipment Task Specific: gloves|Mandatory: longpants,
reflectivevest, workboots

High Risk Events



Topic of the week Preventing Texting Injuries - Ergonomics, habits

Other topics discussed

Mid day reviews

End of the day comments.The supervisor confirms
that the site is being left in a safe condition and
work crew checked out as fit unless otherwise
specified here

All tasks completed safely and successfully

Hazards Noise•

https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayTopicsLibrary/Preventing%20Texting%20Injuries%20-%20Ergonomics,%20habits.pdf
https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayHazardsDescription/NOISE%20HAZARDS_RECOGNITION%20READINESS_PART%208_SEPT2018.pdf


Gus.Friedman
Text Box
10:30













AECOM Daily Tailgate Meeting Summary

Project information

Project Name T-30

Project Number 60681370

Project Manager Paul Kalina

Project Manager Phone # 2063105097

Muster Point location Clubhouse

Meeting date 2/16/2023

Business Line Environment

SH&E Manager Tim Gilles

SH&E Manager Phone # 3128335991

First Aid Kit Location Conex

Prepared by Friedman, Gus

Shift Summary

Location Seattle

Attendees (Workers) Bragg, Austin;Friedman, Gus;

Attendees (Visitors)

Tasks to be performed Biweekly O&M Rotameter & dewatering repairs

Hazards to be considered today pressure, motion, mechanical

Will there be Lone Workers? No

Hierarchy of controls elimination, engineering, ppe

Personal Protective Equipment Task Specific: gloves|Mandatory: safetyglasses,
longpants, reflectivevest, workboots

High Risk Events



Topic of the week Preventing Texting Injuries - Ergonomics, habits

Other topics discussed

Mid day reviews

End of the day comments.The supervisor confirms
that the site is being left in a safe condition and
work crew checked out as fit unless otherwise
specified here

Hazards
Mechanical•
Motion•
Pressure•

https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayTopicsLibrary/Preventing%20Texting%20Injuries%20-%20Ergonomics,%20habits.pdf
https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayHazardsDescription/MECHANICAL%20HAZARDS_RECOGNITION%20READINESS_PART%206_JUL2018.pdf
https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayHazardsDescription/MOTION%20HAZARDS_RECOGNITION%20READINESS_PART%207_AUG2018.pdf
https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayHazardsDescription/PRESSURE%20HAZARDS_RECOGNITION%20READINESS_PART%209_OCT2018.pdf








T-30 Field Notes 
3/14/2023 

Field Staff: GF, CB, John Gibson (POS) 

 

• 0815 - GF on site, meet J Gibson 

○ Scope: Construct new SVE emission stack, install jumper wire to take oxidizer offline. Misc O&M 

tasks. 

○ Safety tailgate. JG will be using a power saw and drill for construction. Power disconnected to 

the oxidizer and blowers but retained at the GFCI for power tools. Panel locked out by GF. Crane 

operated training underway outside the fenced area. 

○ Zone 1 is on on arrival, everything running smoothly. Air leak observed from the top of the AS-2 

rotameter. AS-1 rotameter is full of crud. 

○ Several other rotameters are stuck in the up position from prior operation. AS 8, 10, 11, 16, 27, 

19. 

○ Knockout tank is at the low float level, but that is where the transfer pump has been keeping it 

due to its abnormal operation. 

○ Storage tank is 2 ft full. <1 ft est left until the LAH float trips. 

○ LAH alarm shows as having tripped on the 8th at 9:50 am. DH vacced it during product recovery 

on the 9th – fortuitous. 

• 0830 - System shut down. All breakers OFF except main power for use of the outlet. Cabinet locked 

out. 

• 0845 – SVE repairs. Sve-4,5,&7 need lower stoppers replaced.  

○ Replaced all 3 and cleaned out the rotameters. 

○ SVE-4 pipe clamp bolt was seized and needed to be broken to make the repairs. Need to get a 

replacement. 

○ Dewatering ball valve added to SVE-4 deadleg. 

• 1000 - CSB onsite. Brief safety tailgate. 

• 1015 – Wiring investigations 

○ 81+ wire going to the ox was on terminal 103 in the main control cabinet. Jumper needs to go 

from front 101 to back 103 (though any 81+ terminal would probably work) 

○ Confirmed wiring with CSB using volt meter and ohms test. 81+ working has 24v DC coming from 

the main control cabinet. 101 wire likely completes circuit back from the oxidizer, indicating 

operation or not. 

• 1115 John offsite, stack completed. Looks great. 

○ Added dewatering valve to sve-4 

○ Installed jumper wire with labels 

• 1145 restarted system. Fired right up. 

○ Left oxidizer breaker off. 

• 1200 - Troubleshooted transfer pump. It was turning on as soon as the bottom float lifted at all, 

even though the top float was down. Once we took the float assembly out of the sightglass it was 

not reproducible. Rather it worked reliably as designed. After reinstalling the assembly in the 

sightglass it operated as desired with the previously observed problems resolved. We didn't change 

anything, so need to keep an eye on it. 



○ SVE-4 seems to be bringing in a lot of water, even with the valve barely open and vacuum down 

in the 50-60 range. 

○ Total vacuum was reading ~96 

• 12:45 locked up, offsite 



AECOM Daily Tailgate Meeting Summary

Project information

Project Name T-30

Project Number 60681370

Project Manager Paul Kalina

Project Manager Phone # 2063105097

Muster Point location Clubhouse

Meeting date 3/14/2023

Business Line Environment

SH&E Manager Tim Gilles

SH&E Manager Phone # 3128335991

First Aid Kit Location Conex

Prepared by Friedman, Gus

Shift Summary

Location SODO

Attendees (Workers) Brown, Cary;John Gibson;Friedman, Gus;

Attendees (Visitors)

Tasks to be performed SVE stack construction

Hazards to be considered today pressure, noise, motion, electrical

Will there be Lone Workers? No

Hierarchy of controls elimination, administrativecontrols, ppe

Personal Protective Equipment Task Specific: gloves|Mandatory: safetyglasses,
longpants, reflectivevest, workboots

High Risk Events



Topic of the week Eye_Wellness

Other topics discussed

Mid day reviews

End of the day comments.The supervisor confirms
that the site is being left in a safe condition and
work crew checked out as fit unless otherwise
specified here

All tasks completed safely and successfully

Hazards

Motion•
Noise•
Pressure•
Electrical•

https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayTopicsLibrary/Eye_Wellness.pdf
https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayHazardsDescription/MOTION%20HAZARDS_RECOGNITION%20READINESS_PART%207_AUG2018.pdf
https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayHazardsDescription/NOISE%20HAZARDS_RECOGNITION%20READINESS_PART%208_SEPT2018.pdf
https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayHazardsDescription/PRESSURE%20HAZARDS_RECOGNITION%20READINESS_PART%209_OCT2018.pdf
https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayHazardsDescription/HAZARDS_RECOGNITION%20ELECTRICAL_PART%204_MAY2018.pdf


















AECOM Daily Tailgate Meeting Summary

Project information

Project Name T-30

Project Number 60681370

Project Manager Paul Kalina

Project Manager Phone # 2063105097

Muster Point location Clubhouse

Meeting date 3/15/2023

Business Line Environment

SH&E Manager Tim Gilles

SH&E Manager Phone # 3128335991

First Aid Kit Location Conex

Prepared by Friedman, Gus

Shift Summary

Location SODO

Attendees (Workers) Gus Friedman;

Attendees (Visitors)

Tasks to be performed Biweekly O&M 1Q vapor sampling

Hazards to be considered today pressure, noise, motion, mechanical

Will there be Lone Workers? Yes

Hierarchy of controls ppe

Personal Protective Equipment Task Specific: gloves|Mandatory: safetyglasses,
longpants, reflectivevest, workboots

High Risk Events



Topic of the week Eye_Wellness

Other topics discussed

Mid day reviews

End of the day comments.The supervisor confirms
that the site is being left in a safe condition and
work crew checked out as fit unless otherwise
specified here

All tasks completed safely and successfully

Hazards

Mechanical•
Motion•
Noise•
Pressure•

https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayTopicsLibrary/Eye_Wellness.pdf
https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayHazardsDescription/MECHANICAL%20HAZARDS_RECOGNITION%20READINESS_PART%206_JUL2018.pdf
https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayHazardsDescription/MOTION%20HAZARDS_RECOGNITION%20READINESS_PART%207_AUG2018.pdf
https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayHazardsDescription/NOISE%20HAZARDS_RECOGNITION%20READINESS_PART%208_SEPT2018.pdf
https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayHazardsDescription/PRESSURE%20HAZARDS_RECOGNITION%20READINESS_PART%209_OCT2018.pdf
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AECOM Daily Tailgate Meeting Summary

Project information

Project Name T-30

Project Number 60681370

Project Manager Paul Kalina

Project Manager Phone # 2063105097

Muster Point location Clubhouse

Meeting date 3/30/2023

Business Line Environment

SH&E Manager Tim Gilles

SH&E Manager Phone # 3128335991

First Aid Kit Location Conex

Prepared by Friedman, Gus

Shift Summary

Location SODO

Attendees (Workers) Bragg, Austin;Celovsky, Lillian;Friedman, Gus;

Attendees (Visitors)

Tasks to be performed 1Q O&M

Hazards to be considered today pressure, noise, motion, mechanical

Will there be Lone Workers? No

Hierarchy of controls elimination, ppe

Personal Protective Equipment Task Specific: gloves|Mandatory: safetyglasses,
longpants, reflectivevest, workboots

High Risk Events



Topic of the week Spring_Pause_2023

Other topics discussed

Mid day reviews

End of the day comments.The supervisor confirms
that the site is being left in a safe condition and
work crew checked out as fit unless otherwise
specified here

All tasks completed safely and successfully!

Hazards

Mechanical•
Motion•
Noise•
Pressure•

https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayTopicsLibrary/Spring_Pause_2023.pdf
https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayHazardsDescription/MECHANICAL%20HAZARDS_RECOGNITION%20READINESS_PART%206_JUL2018.pdf
https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayHazardsDescription/MOTION%20HAZARDS_RECOGNITION%20READINESS_PART%207_AUG2018.pdf
https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayHazardsDescription/NOISE%20HAZARDS_RECOGNITION%20READINESS_PART%208_SEPT2018.pdf
https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayHazardsDescription/PRESSURE%20HAZARDS_RECOGNITION%20READINESS_PART%209_OCT2018.pdf














AECOM Daily Tailgate Meeting Summary

Project information

Project Name T-30

Project Number 60681370

Project Manager Paul Kalina

Project Manager Phone # 2063105097

Muster Point location Clubhouse

Meeting date 4/11/2023

Business Line Environment

SH&E Manager Tim Gilles

SH&E Manager Phone # 3128335991

First Aid Kit Location Conex

Prepared by Friedman, Gus

Shift Summary

Location SODO

Attendees (Workers) Gus Friedman;

Attendees (Visitors)

Tasks to be performed Biweekly O&M

Hazards to be considered today pressure, noise, motion

Will there be Lone Workers? Yes

Hierarchy of controls ppe

Personal Protective Equipment Task Specific: gloves|Mandatory: safetyglasses,
longpants, reflectivevest, workboots

High Risk Events



Topic of the week Prevent_Distracted_Driving

Other topics discussed

Mid day reviews

End of the day comments.The supervisor confirms
that the site is being left in a safe condition and
work crew checked out as fit unless otherwise
specified here

Hazards
Motion•
Noise•
Pressure•

https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayTopicsLibrary/Prevent_Distracted_Driving.pdf
https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayHazardsDescription/MOTION%20HAZARDS_RECOGNITION%20READINESS_PART%207_AUG2018.pdf
https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayHazardsDescription/NOISE%20HAZARDS_RECOGNITION%20READINESS_PART%208_SEPT2018.pdf
https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayHazardsDescription/PRESSURE%20HAZARDS_RECOGNITION%20READINESS_PART%209_OCT2018.pdf






























Project Information

Time Observation Description

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Page _____ of _____

Comments / Site Activities / Personnel Tracking

Location:

Personnel:

DAILY FIELD LOG

Observations

Project Name:

Project/Task No.:

Date:

Weather:

C:\Users\gus.friedman\Documents\Field Forms - GENERAL\Field Forms - GF.xls(Daily Field Log)
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Project Information

Time Observation Description
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Page _____ of _____

Comments / Site Activities / Personnel Tracking

Location:

Personnel:

DAILY FIELD LOG

Observations

Project Name:

Project/Task No.:

Date:

Weather:

C:\Users\gus.friedman\Documents\Field Forms - GENERAL\Field Forms - GF.xls(Daily Field Log)
3/22/2021 3/22/2021



PORT OF SEATTLE - TERMINAL 30
SVE/AS System Data

Date: Field Tech(s): Actual Time:

PID ID: Weather: HMI Time:

SVE/AS Control Panel

SVE Blower Runtime  
(Hours) HMI

Sparge Zone 1 Time 
Span(s) Operational: HMI

Transfer Pump Runtime 
(Hours) - MS Pump HMI

Sparge Zone 2 Time 
Span(s) Operational: HMI

AS Blower Runtime 
(Hours) - Sparge Blower HMI

Sparge Zone 3 Time 
Span(s) Operational: HMI

AS Heat Exchanger Runtime 
(Hours) HMI

Sparge Zone 4 Time 
Span(s) Operational: HMI

SVE Blower VFD Setpoints 
(Hertz/Amps/Torque %) - VFD HMI

Sparge Zone 5 Time 
Span(s) Operational: HMI

AS Blower VFD Setpoints 
(Hertz/Amps/Torque %) - VFD HMI Sparge Zone Active:

SVE/AS System Settings & Readings

AS Heat Exchanger Discharge Temp  
(°F) - TI-500

SVE Blower Dilution Valve 
(# turns open)

AS Blower Intake Pressure
(" H2O) - DPI-500

SVE Blower Filter Differential 
Pressure (" H20) - DPI-200

AS Bleed Valve 
(# turns open)

SVE Blower Inlet Differential 
Pressure (" H20) - FI-200

AS Blower Discharge Pressure
(PSI) - PI-501

Transfer Pump Discharge Pressure 
(PSI) - PI-300

SVE Blower Inlet Temperature
(oF) - TI-200

SVE Blower Discharge Pressure
(" H2O) - PI-400

SVE Blower Inlet Vacuum
(" H20) - VI-200

SVE Blower Discharge Temperature 
(°F) - TI-400

Knockout Tank Level
(Sightglass % Full)1

SVE Discharge PID
(ppmv)

Treated Vapor Discharge PID
(ppmv)2

Other Components

AS Compressor Oil Level3

(% full sightglass)
SVE Compressor Oil Level3

(% full sightglass)
DTF in Storage Tank 
(ft)

WD in Storage Tank4

(ft)
Water Volume in Storage Tank5

(gal)
Spare Volume to LAH float6

(gal)
NOTES:

Abbreviations: Notes:
" H2O = Inches of Water 1. Low float = 0% full. Mid float = 100% full. 
oF = Degrees Fahrenheit 2. If applicable
PSI = Pounds per Square Inch 3. Oil level should be at the middle of the sightglass with the machine not operating.
% = Percent
DTF - Depth to Fluid
DTB - Depth to Bottom
MP - Measuring Point
WD - Water Depth 6.  Spare vol to LAH float = 1002.8-current water volume

4. WD = 6.92-DTF OR as measured with the dipstick
WD at the LAH float = 3.76 ft (1002.8 gal).; WD at the LAHH float = 4.26 ft (1136.1 gal).
5. Water vol =  WD*266.7
The tank holds 266.7 gal/ft (2000 gal; 7.25' dia x 7.5' H)



PORT OF SEATTLE - TERMINAL 30
AS Manifold Readings

Pressure/Flow Readings

Pressure Flow Valve Pos. Pressure Flow Valve Pos.
(PSIG) (SCFMG) (% Open) (PSIG) (SCFMG) (% Open)

AS-7 AS-17

AS-8 AS-18

AS-9 AS-19

AS-10 AS-20

AS-11 AS-21

AS-22

AS-12 AS-1

AS-13 AS-2

AS-14 AS-3

AS-15 AS-4

AS-16 AS-5

AS-6

AS-23

AS-24

AS-25

AS-26

AS-27

Notes:

Abbreviations:
% = Percent PSIG = Pounds per square inch gauge
" H2O = Inches of water SCFMG = Standard cubic feet per minute gauge
deg F - degrees Fahrenheit
N/A = Not applicable
ppmv = Parts per million volume

Well 
ID Comments

Well 
ID Comments

Zone 2 Zone 4

Zone 3 Zone 1

Zone 5



PORT OF SEATTLE - TERMINAL 30
SVE Manifold Readings (1 of 3)

Date: Time:

Field Tech(s): PID ID:

Weather:

**Instructions: Take readings down PRIOR  to dewatering or adjusting vac/flow. Mini knockout allows PID readings to be taken even if water is present in the rotameters.

Vacuum/Flow readings

Vacuum Flow Valve Pos. PID Vacuum Flow Valve Pos. PID
("H2O) (SCFMG) (% Open) (ppmv) ("H2O) (SCFMG) (% Open) (ppmv)

HSVE-2 SVE-10

HSVE-3 SVE-9

SVE-4 SVE-8

SVE-5 SVE-6

SVE-7 HSVE-1

Abbreviations:
% = Percent N/A = Not applicable SCFMG = Standard cubic feet per minute gauge
" H2O = Inches of water ppmv = Parts per million volume
deg F - degrees Fahrenheit PSIG = Pounds per square inch gauge

Well 
ID Comments

Well 
ID Comments

Notes:

# Turns Open:
Dilution Valve

Vacuum ("H2O):



PORT OF SEATTLE - TERMINAL 30
SVE Manifold Readings (2 of 3)

Date: Time:

Field Tech(s): Pump ID:

Weather:

Dewater Dewater
(Gal) Comments (Gal) Comments

HSVE-2 SVE-10

HSVE-3 SVE-9

SVE-4 SVE-8

SVE-5 SVE-6

SVE-7 HSVE-1

Abbreviations: Gal = gallons

Notes:

SVE Dewatering
Well 

ID
Well 

ID



PORT OF SEATTLE - TERMINAL 30
SVE Manifold Readings (3 of 3)

Date: Time:

Field Tech(s): Weather:

**Instructions: Take these readings  AFTER dewatering and adjusting vac/flow to limit water production.

FINAL Vacuum/Flow readings

Vacuum Flow Valve Pos. Vacuum Flow Valve Pos.
("H2O) (SCFMG) (% Open) ("H2O) (SCFMG) (% Open)

HSVE-2 SVE-10

HSVE-3 SVE-9

SVE-4 SVE-8

SVE-5 SVE-6

SVE-7 HSVE-1

Abbreviations:
% = Percent
" H2O = Inches of water
SCFMG = Standard cubic feet per minute gauge

Well 
ID Comments

Well 
ID Comments

Notes:

Dilution Valve
# Turns Open:

Vacuum ("H2O):
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Personnel:
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PORT OF SEATTLE - TERMINAL 30
SVE/AS System Data

Date: Field Tech(s): Actual Time:

PID ID: Weather: HMI Time:

SVE/AS Control Panel

SVE Blower Runtime  
(Hours) HMI

Sparge Zone 1 Time 
Span(s) Operational: HMI

Transfer Pump Runtime 
(Hours) - MS Pump HMI

Sparge Zone 2 Time 
Span(s) Operational: HMI

AS Blower Runtime 
(Hours) - Sparge Blower HMI

Sparge Zone 3 Time 
Span(s) Operational: HMI

AS Heat Exchanger Runtime 
(Hours) HMI

Sparge Zone 4 Time 
Span(s) Operational: HMI

SVE Blower VFD Setpoints 
(Hertz/Amps/Torque %) - VFD HMI

Sparge Zone 5 Time 
Span(s) Operational: HMI

AS Blower VFD Setpoints 
(Hertz/Amps/Torque %) - VFD HMI Sparge Zone Active:

SVE/AS System Settings & Readings

AS Heat Exchanger Discharge Temp  
(°F) - TI-500

SVE Blower Dilution Valve 
(# turns open)

AS Blower Intake Pressure
(" H2O) - DPI-500

SVE Blower Filter Differential 
Pressure (" H20) - DPI-200

AS Bleed Valve 
(# turns open)

SVE Blower Inlet Differential 
Pressure (" H20) - FI-200

AS Blower Discharge Pressure
(PSI) - PI-501

Transfer Pump Discharge Pressure 
(PSI) - PI-300

SVE Blower Inlet Temperature
(oF) - TI-200

SVE Blower Discharge Pressure
(" H2O) - PI-400

SVE Blower Inlet Vacuum
(" H20) - VI-200

SVE Blower Discharge Temperature 
(°F) - TI-400

Knockout Tank Level
(Sightglass % Full)1

SVE Discharge PID
(ppmv)

Treated Vapor Discharge PID
(ppmv)2

Other Components

AS Compressor Oil Level3

(% full sightglass)
SVE Compressor Oil Level3

(% full sightglass)
DTF in Storage Tank 
(ft)

WD in Storage Tank4

(ft)
Water Volume in Storage Tank5

(gal)
Spare Volume to LAH float6

(gal)
NOTES:

Abbreviations: Notes:
" H2O = Inches of Water 1. Low float = 0% full. Mid float = 100% full. 
oF = Degrees Fahrenheit 2. If applicable
PSI = Pounds per Square Inch 3. Oil level should be at the middle of the sightglass with the machine not operating.
% = Percent
DTF - Depth to Fluid
DTB - Depth to Bottom
MP - Measuring Point
WD - Water Depth 6.  Spare vol to LAH float = 1002.8-current water volume

4. WD = 6.92-DTF OR as measured with the dipstick
WD at the LAH float = 3.76 ft (1002.8 gal).; WD at the LAHH float = 4.26 ft (1136.1 gal).
5. Water vol =  WD*266.7
The tank holds 266.7 gal/ft (2000 gal; 7.25' dia x 7.5' H)



PORT OF SEATTLE - TERMINAL 30
AS Manifold Readings

Pressure/Flow Readings

Pressure Flow Valve Pos. Pressure Flow Valve Pos.
(PSIG) (SCFMG) (% Open) (PSIG) (SCFMG) (% Open)

AS-7 AS-17

AS-8 AS-18

AS-9 AS-19

AS-10 AS-20

AS-11 AS-21

AS-22

AS-12 AS-1

AS-13 AS-2

AS-14 AS-3

AS-15 AS-4

AS-16 AS-5

AS-6

AS-23

AS-24

AS-25

AS-26

AS-27

Notes:

Abbreviations:
% = Percent PSIG = Pounds per square inch gauge
" H2O = Inches of water SCFMG = Standard cubic feet per minute gauge
deg F - degrees Fahrenheit
N/A = Not applicable
ppmv = Parts per million volume

Well 
ID Comments

Well 
ID Comments

Zone 2 Zone 4

Zone 3 Zone 1

Zone 5



PORT OF SEATTLE - TERMINAL 30
SVE Manifold Readings (1 of 3)

Date: Time:

Field Tech(s): PID ID:

Weather:

**Instructions: Take readings down PRIOR  to dewatering or adjusting vac/flow. Mini knockout allows PID readings to be taken even if water is present in the rotameters.

Vacuum/Flow readings

Vacuum Flow Valve Pos. PID Vacuum Flow Valve Pos. PID
("H2O) (SCFMG) (% Open) (ppmv) ("H2O) (SCFMG) (% Open) (ppmv)

HSVE-2 SVE-10

HSVE-3 SVE-9

SVE-4 SVE-8

SVE-5 SVE-6

SVE-7 HSVE-1

Abbreviations:
% = Percent N/A = Not applicable SCFMG = Standard cubic feet per minute gauge
" H2O = Inches of water ppmv = Parts per million volume
deg F - degrees Fahrenheit PSIG = Pounds per square inch gauge

Well 
ID Comments

Well 
ID Comments

Notes:

# Turns Open:
Dilution Valve

Vacuum ("H2O):



PORT OF SEATTLE - TERMINAL 30
SVE Manifold Readings (2 of 3)

Date: Time:

Field Tech(s): Pump ID:

Weather:

Dewater Dewater
(Gal) Comments (Gal) Comments

HSVE-2 SVE-10

HSVE-3 SVE-9

SVE-4 SVE-8

SVE-5 SVE-6

SVE-7 HSVE-1

Abbreviations: Gal = gallons

Notes:

SVE Dewatering
Well 

ID
Well 

ID



PORT OF SEATTLE - TERMINAL 30
SVE Manifold Readings (3 of 3)

Date: Time:

Field Tech(s): Weather:

**Instructions: Take these readings  AFTER dewatering and adjusting vac/flow to limit water production.

FINAL Vacuum/Flow readings

Vacuum Flow Valve Pos. Vacuum Flow Valve Pos.
("H2O) (SCFMG) (% Open) ("H2O) (SCFMG) (% Open)

HSVE-2 SVE-10

HSVE-3 SVE-9

SVE-4 SVE-8

SVE-5 SVE-6

SVE-7 HSVE-1

Abbreviations:
% = Percent
" H2O = Inches of water
SCFMG = Standard cubic feet per minute gauge

Well 
ID Comments

Well 
ID Comments

Notes:

Dilution Valve
# Turns Open:

Vacuum ("H2O):
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PORT OF SEATTLE - TERMINAL 30
SVE/AS System Data

Date: Field Tech(s): Actual Time:

PID ID: Weather: HMI Time:

SVE/AS Control Panel

SVE Blower Runtime  
(Hours) HMI

Sparge Zone 1 Time 
Span(s) Operational: HMI

Transfer Pump Runtime 
(Hours) - MS Pump HMI

Sparge Zone 2 Time 
Span(s) Operational: HMI

AS Blower Runtime 
(Hours) - Sparge Blower HMI

Sparge Zone 3 Time 
Span(s) Operational: HMI

AS Heat Exchanger Runtime 
(Hours) HMI

Sparge Zone 4 Time 
Span(s) Operational: HMI

SVE Blower VFD Setpoints 
(Hertz/Amps/Torque %) - VFD HMI

Sparge Zone 5 Time 
Span(s) Operational: HMI

AS Blower VFD Setpoints 
(Hertz/Amps/Torque %) - VFD HMI Sparge Zone Active:

SVE/AS System Settings & Readings

AS Heat Exchanger Discharge Temp  
(°F) - TI-500

SVE Blower Dilution Valve 
(# turns open)

AS Blower Intake Pressure
(" H2O) - DPI-500

SVE Blower Filter Differential 
Pressure (" H20) - DPI-200

AS Bleed Valve 
(# turns open)

SVE Blower Inlet Differential 
Pressure (" H20) - FI-200

AS Blower Discharge Pressure
(PSI) - PI-501

Transfer Pump Discharge Pressure 
(PSI) - PI-300

SVE Blower Inlet Temperature
(oF) - TI-200

SVE Blower Discharge Pressure
(" H2O) - PI-400

SVE Blower Inlet Vacuum
(" H20) - VI-200

SVE Blower Discharge Temperature 
(°F) - TI-400

Knockout Tank Level
(Sightglass % Full)1

SVE Discharge PID
(ppmv)

Treated Vapor Discharge PID
(ppmv)2

Other Components

AS Compressor Oil Level3

(% full sightglass)
SVE Compressor Oil Level3

(% full sightglass)
DTF in Storage Tank 
(ft)

WD in Storage Tank4

(ft)
Water Volume in Storage Tank5

(gal)
Spare Volume to LAH float6

(gal)
NOTES:

Abbreviations: Notes:
" H2O = Inches of Water 1. Low float = 0% full. Mid float = 100% full. 
oF = Degrees Fahrenheit 2. If applicable
PSI = Pounds per Square Inch 3. Oil level should be at the middle of the sightglass with the machine not operating.
% = Percent
DTF - Depth to Fluid
DTB - Depth to Bottom
MP - Measuring Point
WD - Water Depth 6.  Spare vol to LAH float = 1002.8-current water volume

4. WD = 6.92-DTF OR as measured with the dipstick
WD at the LAH float = 3.76 ft (1002.8 gal).; WD at the LAHH float = 4.26 ft (1136.1 gal).
5. Water vol =  WD*266.7
The tank holds 266.7 gal/ft (2000 gal; 7.25' dia x 7.5' H)



PORT OF SEATTLE - TERMINAL 30
AS Manifold Readings

Pressure/Flow Readings

Pressure Flow Valve Pos. Pressure Flow Valve Pos.
(PSIG) (SCFMG) (% Open) (PSIG) (SCFMG) (% Open)

AS-7 AS-17

AS-8 AS-18

AS-9 AS-19

AS-10 AS-20

AS-11 AS-21

AS-22

AS-12 AS-1

AS-13 AS-2

AS-14 AS-3

AS-15 AS-4

AS-16 AS-5

AS-6

AS-23

AS-24

AS-25

AS-26

AS-27

Notes:

Abbreviations:
% = Percent PSIG = Pounds per square inch gauge
" H2O = Inches of water SCFMG = Standard cubic feet per minute gauge
deg F - degrees Fahrenheit
N/A = Not applicable
ppmv = Parts per million volume

Well 
ID Comments

Well 
ID Comments

Zone 2 Zone 4

Zone 3 Zone 1

Zone 5



PORT OF SEATTLE - TERMINAL 30
SVE Manifold Readings (1 of 3)

Date: Time:

Field Tech(s): PID ID:

Weather:

**Instructions: Take readings down PRIOR  to dewatering or adjusting vac/flow. Mini knockout allows PID readings to be taken even if water is present in the rotameters.

Vacuum/Flow readings

Vacuum Flow Valve Pos. PID Vacuum Flow Valve Pos. PID
("H2O) (SCFMG) (% Open) (ppmv) ("H2O) (SCFMG) (% Open) (ppmv)

HSVE-2 SVE-10

HSVE-3 SVE-9

SVE-4 SVE-8

SVE-5 SVE-6

SVE-7 HSVE-1

Abbreviations:
% = Percent N/A = Not applicable SCFMG = Standard cubic feet per minute gauge
" H2O = Inches of water ppmv = Parts per million volume
deg F - degrees Fahrenheit PSIG = Pounds per square inch gauge

Well 
ID Comments

Well 
ID Comments

Notes:

# Turns Open:
Dilution Valve

Vacuum ("H2O):



PORT OF SEATTLE - TERMINAL 30
SVE Manifold Readings (2 of 3)

Date: Time:

Field Tech(s): Pump ID:

Weather:

Dewater Dewater
(Gal) Comments (Gal) Comments

HSVE-2 SVE-10

HSVE-3 SVE-9

SVE-4 SVE-8

SVE-5 SVE-6

SVE-7 HSVE-1

Abbreviations: Gal = gallons

Notes:

SVE Dewatering
Well 

ID
Well 

ID



PORT OF SEATTLE - TERMINAL 30
SVE Manifold Readings (3 of 3)

Date: Time:

Field Tech(s): Weather:

**Instructions: Take these readings  AFTER dewatering and adjusting vac/flow to limit water production.

FINAL Vacuum/Flow readings

Vacuum Flow Valve Pos. Vacuum Flow Valve Pos.
("H2O) (SCFMG) (% Open) ("H2O) (SCFMG) (% Open)

HSVE-2 SVE-10

HSVE-3 SVE-9

SVE-4 SVE-8

SVE-5 SVE-6

SVE-7 HSVE-1

Abbreviations:
% = Percent
" H2O = Inches of water
SCFMG = Standard cubic feet per minute gauge

Well 
ID Comments

Well 
ID Comments

Notes:

Dilution Valve
# Turns Open:

Vacuum ("H2O):

































AECOM Daily Tailgate Meeting Summary

Project information

Project Name T-30

Project Number 60681370

Project Manager Paul Kalina

Project Manager Phone # 2063105097

Muster Point location Clubhouse

Meeting date 7/5/2023

Business Line Environment

SH&E Manager Tim Gilles

SH&E Manager Phone # 3128335991

First Aid Kit Location Conex

Prepared by Friedman, Gus

Shift Summary

Location SODO

Attendees (Workers) Celovsky, Lillian;Friedman, Gus;

Attendees (Visitors)

Tasks to be performed 2Q O&M Replacement part installs

Hazards to be considered today pressure, noise, motion, mechanical

Will there be Lone Workers? No

Hierarchy of controls elimination, ppe

Personal Protective Equipment Task Specific: gloves|Mandatory: safetyglasses,
longpants, reflectivevest, workboots

High Risk Events



Topic of the week Hearing Protection - Stay away from noise, max
exposure, use of PPE

Other topics discussed

Mid day reviews

End of the day comments.The supervisor confirms
that the site is being left in a safe condition and
work crew checked out as fit unless otherwise
specified here

Hazards

Mechanical•
Motion•
Noise•
Pressure•

https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayTopicsLibrary/Hearing%20Protection%20-%20Stay%20away%20from%20noise,%20max%20exposure,%20use%20of%20PPE.pdf
https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayHazardsDescription/MECHANICAL%20HAZARDS_RECOGNITION%20READINESS_PART%206_JUL2018.pdf
https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayHazardsDescription/MOTION%20HAZARDS_RECOGNITION%20READINESS_PART%207_AUG2018.pdf
https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayHazardsDescription/NOISE%20HAZARDS_RECOGNITION%20READINESS_PART%208_SEPT2018.pdf
https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayHazardsDescription/PRESSURE%20HAZARDS_RECOGNITION%20READINESS_PART%209_OCT2018.pdf








AECOM Daily Tailgate Meeting Summary

Project information

Project Name T-30

Project Number 60681370

Project Manager Paul Kalina

Project Manager Phone # 2063105097

Muster Point location Clubhouse

Meeting date 7/7/2023

Business Line Environment

SH&E Manager Tim Gilles

SH&E Manager Phone # 3128335991

First Aid Kit Location Conex

Prepared by Friedman, Gus

Shift Summary

Location SODO

Attendees (Workers) Catlin, Suzanne;Friedman, Gus;

Attendees (Visitors)

Tasks to be performed Continued 2Q O&M. Equipment repairs &
replacements

Hazards to be considered today pressure, noise, motion

Will there be Lone Workers? No

Hierarchy of controls elimination, ppe

Personal Protective Equipment Task Specific: gloves|Mandatory: safetyglasses,
longpants, reflectivevest, workboots

High Risk Events



Topic of the week Hearing Protection - Stay away from noise, max
exposure, use of PPE

Other topics discussed

Mid day reviews

End of the day comments.The supervisor confirms
that the site is being left in a safe condition and
work crew checked out as fit unless otherwise
specified here

Hazards
Motion•
Noise•
Pressure•

https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayTopicsLibrary/Hearing%20Protection%20-%20Stay%20away%20from%20noise,%20max%20exposure,%20use%20of%20PPE.pdf
https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayHazardsDescription/MOTION%20HAZARDS_RECOGNITION%20READINESS_PART%207_AUG2018.pdf
https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayHazardsDescription/NOISE%20HAZARDS_RECOGNITION%20READINESS_PART%208_SEPT2018.pdf
https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayHazardsDescription/PRESSURE%20HAZARDS_RECOGNITION%20READINESS_PART%209_OCT2018.pdf


Project Information

Time Observation Description
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Page _____ of _____

Comments / Site Activities / Personnel Tracking

Location:

Personnel:

DAILY FIELD LOG

Observations

Project Name:

Project/Task No.:

Date:

Weather:

C:\Users\gus.friedman\Documents\Field Forms - GENERAL\Field Forms - GF.xls(Daily Field Log)
3/22/2021 3/22/2021



PORT OF SEATTLE - TERMINAL 30
SVE/AS System Data

Date: Field Tech(s): Actual Time:

PID ID: Weather: HMI Time:

SVE/AS Control Panel

SVE Blower Runtime  
(Hours) HMI

Sparge Zone 1 Time 
Span(s) Operational: HMI

Transfer Pump Runtime 
(Hours) - MS Pump HMI

Sparge Zone 2 Time 
Span(s) Operational: HMI

AS Blower Runtime 
(Hours) - Sparge Blower HMI

Sparge Zone 3 Time 
Span(s) Operational: HMI

AS Heat Exchanger Runtime 
(Hours) HMI

Sparge Zone 4 Time 
Span(s) Operational: HMI

SVE Blower VFD Setpoints 
(Hertz/Amps/Torque %) - VFD HMI

Sparge Zone 5 Time 
Span(s) Operational: HMI

AS Blower VFD Setpoints 
(Hertz/Amps/Torque %) - VFD HMI Sparge Zone Active:

SVE/AS System Settings & Readings

AS Heat Exchanger Discharge Temp  
(°F) - TI-500

SVE Blower Dilution Valve 
(# turns open)

AS Blower Intake Pressure
(" H2O) - DPI-500

SVE Blower Filter Differential 
Pressure (" H20) - DPI-200

AS Bleed Valve 
(# turns open)

SVE Blower Inlet Differential 
Pressure (" H20) - FI-200

AS Blower Discharge Pressure
(PSI) - PI-501

Transfer Pump Discharge Pressure 
(PSI) - PI-300

SVE Blower Inlet Temperature
(oF) - TI-200

SVE Blower Discharge Pressure
(" H2O) - PI-400

SVE Blower Inlet Vacuum
(" H20) - VI-200

SVE Blower Discharge Temperature 
(°F) - TI-400

Knockout Tank Level
(Sightglass % Full)1

SVE Discharge PID
(ppmv)

Treated Vapor Discharge PID
(ppmv)2

Other Components

AS Compressor Oil Level3

(% full sightglass)
SVE Compressor Oil Level3

(% full sightglass)
DTF in Storage Tank 
(ft)

WD in Storage Tank4

(ft)
Water Volume in Storage Tank5

(gal)
Spare Volume to LAH float6

(gal)
NOTES:

Abbreviations: Notes:
" H2O = Inches of Water 1. Low float = 0% full. Mid float = 100% full. 
oF = Degrees Fahrenheit 2. If applicable
PSI = Pounds per Square Inch 3. Oil level should be at the middle of the sightglass with the machine not operating.
% = Percent
DTF - Depth to Fluid
DTB - Depth to Bottom
MP - Measuring Point
WD - Water Depth 6.  Spare vol to LAH float = 1002.8-current water volume

4. WD = 6.92-DTF OR as measured with the dipstick
WD at the LAH float = 3.76 ft (1002.8 gal).; WD at the LAHH float = 4.26 ft (1136.1 gal).
5. Water vol =  WD*266.7
The tank holds 266.7 gal/ft (2000 gal; 7.25' dia x 7.5' H)



PORT OF SEATTLE - TERMINAL 30
AS Manifold Readings

Pressure/Flow Readings

Pressure Flow Valve Pos. Pressure Flow Valve Pos.
(PSIG) (SCFMG) (% Open) (PSIG) (SCFMG) (% Open)

AS-7 AS-17

AS-8 AS-18

AS-9 AS-19

AS-10 AS-20

AS-11 AS-21

AS-22

AS-12 AS-1

AS-13 AS-2

AS-14 AS-3

AS-15 AS-4

AS-16 AS-5

AS-6

AS-23

AS-24

AS-25

AS-26

AS-27

Notes:

Abbreviations:
% = Percent PSIG = Pounds per square inch gauge
" H2O = Inches of water SCFMG = Standard cubic feet per minute gauge
deg F - degrees Fahrenheit
N/A = Not applicable
ppmv = Parts per million volume

Well 
ID Comments

Well 
ID Comments

Zone 2 Zone 4

Zone 3 Zone 1

Zone 5



PORT OF SEATTLE - TERMINAL 30
SVE Manifold Readings (1 of 3)

Date: Time:

Field Tech(s): PID ID:

Weather:

**Instructions: Take readings down PRIOR  to dewatering or adjusting vac/flow. Mini knockout allows PID readings to be taken even if water is present in the rotameters.

Vacuum/Flow readings

Vacuum Flow Valve Pos. PID Vacuum Flow Valve Pos. PID
("H2O) (SCFMG) (% Open) (ppmv) ("H2O) (SCFMG) (% Open) (ppmv)

HSVE-2 SVE-10

HSVE-3 SVE-9

SVE-4 SVE-8

SVE-5 SVE-6

SVE-7 HSVE-1

Abbreviations:
% = Percent N/A = Not applicable SCFMG = Standard cubic feet per minute gauge
" H2O = Inches of water ppmv = Parts per million volume
deg F - degrees Fahrenheit PSIG = Pounds per square inch gauge

Well 
ID Comments

Well 
ID Comments

Notes:

# Turns Open:
Dilution Valve

Vacuum ("H2O):



PORT OF SEATTLE - TERMINAL 30
SVE Manifold Readings (2 of 3)

Date: Time:

Field Tech(s): Pump ID:

Weather:

Dewater Dewater
(Gal) Comments (Gal) Comments

HSVE-2 SVE-10

HSVE-3 SVE-9

SVE-4 SVE-8

SVE-5 SVE-6

SVE-7 HSVE-1

Abbreviations: Gal = gallons

Notes:

SVE Dewatering
Well 

ID
Well 

ID



PORT OF SEATTLE - TERMINAL 30
SVE Manifold Readings (3 of 3)

Date: Time:

Field Tech(s): Weather:

**Instructions: Take these readings  AFTER dewatering and adjusting vac/flow to limit water production.

FINAL Vacuum/Flow readings

Vacuum Flow Valve Pos. Vacuum Flow Valve Pos.
("H2O) (SCFMG) (% Open) ("H2O) (SCFMG) (% Open)

HSVE-2 SVE-10

HSVE-3 SVE-9

SVE-4 SVE-8

SVE-5 SVE-6

SVE-7 HSVE-1

Abbreviations:
% = Percent
" H2O = Inches of water
SCFMG = Standard cubic feet per minute gauge

Well 
ID Comments

Well 
ID Comments

Notes:

Dilution Valve
# Turns Open:

Vacuum ("H2O):



l N.S'l ' lllJ M E'N'I' CA Lll!IV\ "I J'O N J-t.L POR' l 

Pinc E n'Vironrucnt-~• • Services, I nc. 
rns trumcnt JI) 46330 

Dcscr·ip(ion Solins r P u ,np 
Ca librated 7/ 18 /2 0 2 3 2 :07:25PM 

Ma nu facturer So finst 

Model N umber Pump 
Serial N umber/ Lot na 

N umber 
Location Seattle 

Department 

Calibration Specifications 

Group# 1 
Group N ame 

Test Performed: Yes As Found Result: Pass 

Test Instruments Used During the Calibration 

Test Standard ID Description Manufacturer 

N otes about this calibration 

Calibration Result Calibration Successful 
Who Calibrated Dzung Pham 

Model N umber 

Pi nc fi'. n virfH111H!&1ta l ~ervke11 LLC 
31?.'i '10111h 11'1!h '11 
Rnildin~ 1 'lui1e 11\ I 

ful<w\la. WI\ 'll\\1)1\ 
l\:1.'\-2115-'ll ()2 

S t ate Certi fied 
Status Pass 

Temp°C 24 

Humidity% 38 

As Left Result: Pass 

{As Of Cal Entn: Date) 
Serial N umber/ N ext Cal Date / 
Lot N umber Last Cal Date/ Expiration Date 

Opened Date 

All instruments are calibrated by Pine Environmental Services LLC according to the manufacturer's 
specifications, but it is the customer's responsibility to calibrate and maintain this unit in accordance with the 

manufacturer's specifications and/or the customer's own specific needs. 
N otify Pine Environmental Services LLC of any defect within 24 hours of receipt of equipment 

Please call 800-301-9663 for Technical Assistance 

P. E · I · · k 92 N h M · w· d NJ 08561 800-301-9663 me nv1ronmenta Services LLC Windsor Industrial Par , ort am Street, Bldg 20, m sor, ' 
www.pine-environmental .com 



lNSTRUMl~NT CALIBIV\TION l{Ef'OHT 

Pinc Environmental Services, Inc. 

lnstrumcnt ID 48423 

Description MiniRAE 3000 

Calibratcd 7/1 8/2023 I :52:07PM 

Manufacturer Rae Systems 
Model Numbe·r MiniRAE 3000 

Serial Number/ Lot 592-921123 
Number 

Location Seattle 
Department 

Pinc Environmental Services LLC 
3 225 South I 16th St. 
Aui lding I Suite 181 
Tukwila, WI\ 98168 

State Certified 
Status Pass 

Temp oc 24 

Humidity% 38 

425-285-9 I 02 

~ 

Calibration Specifications 
Group# I 

Group Name Isobutylene 
Stated Acey Pct of Reading 

Norn In Val/ In Val l!!.lli£ Out Val 
100.0 I 100.0 PPM 100.0 

Test Instruments Used Durini: the Calibration 

Test Standard ID Description Manufacturer 

SEA ISO Isobutylene (C4H8) I 00 Airgas 
I00PPM PPM 
304-402321612-
1 

Notes about thjs calibration 

Calibration Result Calibration Successful 
Who Calibrated Dzung Pham 

Range Ace% 0.0000 
Reading Ace % 3.0000 

Plus/Minus 0.0 

Out Type FndAs 1f!M Dev% Pass/Fail 

PPM 100.2 100.0 0.00% Pass 

(As Of Cal Entrv Date} 

Serial Number/ Next Cal Date / 
Model Number Lot Number Last Cal Date/ Ex11iration Date 

011ened Date 
31721 304-402321612 12/29/2025 

-I 

All instruments are calibrated by Pine Environmental Services LLC according to the manufacturer'_s 
specifications, but it is the customer's responsibility to calibrate and maintain this unit in accordance w1th the 

manufacturer's specifications and/or the customer's own specific needs. 
Notify Pinc Environmental Services LLC of any defect within 24 hours of receipt of equipment 

Please call 800-301-9663 for Technical Assistance 

Pine Environmental Services LLC Windsor lndustriaJ Park, 92 North Main Street, Bldg 20, Windsor, NJ 0856\ , S00-30\-9663 

www.pine-environmental.com 



















AECOM Daily Tailgate Meeting Summary

Project information

Project Name T-30

Project Number 60681370

Project Manager Paul Kalina

Project Manager Phone # 2063105097

Muster Point location Clubhouse

Meeting date 8/4/2023

Business Line Environment

SH&E Manager Tim Gilles

SH&E Manager Phone # 3128335991

First Aid Kit Location Conex

Prepared by Friedman, Gus

Meeting Summary

Attendees Gus Friedman

Location SODO

Tasks to be performed Bi-weekly o&m

Hazards to be considered today pressure, noise, motion, chemical

Will there be Lone Workers? No

Hierarchy of controls elimination, ppe

Personal Protective Equipment Task Specific: gloves|Mandatory: safetyglasses, longpants, reflectivevest,
workboots

High Risk Events

Topic of the week Stinging_Insects

https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayTopicsLibrary/Stinging_Insects.pdf


Other topics discussed

Hazards

Motion•
Noise•
Pressure•
Chemical•

https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayHazardsDescription/MOTION%20HAZARDS_RECOGNITION%20READINESS_PART%207_AUG2018.pdf
https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayHazardsDescription/NOISE%20HAZARDS_RECOGNITION%20READINESS_PART%208_SEPT2018.pdf
https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayHazardsDescription/PRESSURE%20HAZARDS_RECOGNITION%20READINESS_PART%209_OCT2018.pdf
https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayHazardsDescription/CHEMICAL%20HAZARDS_RECOGNITION%20READINESS_PART%203_APR2018.pdf


End of the day comments.The supervisor confirms that the site is being left in a safe condition and work crew
checked out as fit unless otherwise specified here







AECOM Daily Tailgate Meeting Summary

Project information

Project Name T-30

Project Number 60681370

Project Manager Paul Kalina

Project Manager Phone # 2063105097

Muster Point location Clubhouse

Meeting date 8/8/2023

Business Line Environment

SH&E Manager Tim Gilles

SH&E Manager Phone # 3128335991

First Aid Kit Location Conex

Prepared by Friedman, Gus

Shift Summary

Location SODO

Attendees (Workers) Gus Friedman;

Attendees (Visitors)

Tasks to be performed System restart, VFD alarm inspection

Hazards to be considered today pressure, motion

Will there be Lone Workers? No

Hierarchy of controls elimination, ppe

Personal Protective Equipment Task Specific: gloves|Mandatory: safetyglasses,
longpants, reflectivevest, workboots

High Risk Events



Topic of the week Stinging_Insects

Other topics discussed

Mid day reviews

End of the day comments.The supervisor confirms
that the site is being left in a safe condition and
work crew checked out as fit unless otherwise
specified here

Hazards Motion•
Pressure•

https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayTopicsLibrary/Stinging_Insects.pdf
https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayHazardsDescription/MOTION%20HAZARDS_RECOGNITION%20READINESS_PART%207_AUG2018.pdf
https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayHazardsDescription/PRESSURE%20HAZARDS_RECOGNITION%20READINESS_PART%209_OCT2018.pdf


Project Information

Time Observation Description
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Page _____ of _____

Comments / Site Activities / Personnel Tracking

Location:

Personnel:

DAILY FIELD LOG

Observations

Project Name:

Project/Task No.:

Date:

Weather:

C:\Users\gus.friedman\Documents\Field Forms - GENERAL\Field Forms - GF.xls(Daily Field Log)
3/22/2021 3/22/2021



PORT OF SEATTLE - TERMINAL 30
SVE/AS System Data

Date: Field Tech(s): Actual Time:

PID ID: Weather: HMI Time:

SVE/AS Control Panel

SVE Blower Runtime  
(Hours) HMI

Sparge Zone 1 Time 
Span(s) Operational: HMI

Transfer Pump Runtime 
(Hours) - MS Pump HMI

Sparge Zone 2 Time 
Span(s) Operational: HMI

AS Blower Runtime 
(Hours) - Sparge Blower HMI

Sparge Zone 3 Time 
Span(s) Operational: HMI

AS Heat Exchanger Runtime 
(Hours) HMI

Sparge Zone 4 Time 
Span(s) Operational: HMI

SVE Blower VFD Setpoints 
(Hertz/Amps/Torque %) - VFD HMI

Sparge Zone 5 Time 
Span(s) Operational: HMI

AS Blower VFD Setpoints 
(Hertz/Amps/Torque %) - VFD HMI Sparge Zone Active:

SVE/AS System Settings & Readings

AS Heat Exchanger Discharge Temp  
(°F) - TI-500

SVE Blower Dilution Valve 
(# turns open)

AS Blower Intake Pressure
(" H2O) - DPI-500

SVE Blower Filter Differential 
Pressure (" H20) - DPI-200

AS Bleed Valve 
(# turns open)

SVE Blower Inlet Differential 
Pressure (" H20) - FI-200

AS Blower Discharge Pressure
(PSI) - PI-501

Transfer Pump Discharge Pressure 
(PSI) - PI-300

SVE Blower Inlet Temperature
(oF) - TI-200

SVE Blower Discharge Pressure
(" H2O) - PI-400

SVE Blower Inlet Vacuum
(" H20) - VI-200

SVE Blower Discharge Temperature 
(°F) - TI-400

Knockout Tank Level
(Sightglass % Full)1

SVE Discharge PID
(ppmv)

Treated Vapor Discharge PID
(ppmv)2

Other Components

AS Compressor Oil Level3

(% full sightglass)
SVE Compressor Oil Level3

(% full sightglass)
DTF in Storage Tank 
(ft)

WD in Storage Tank4

(ft)
Water Volume in Storage Tank5

(gal)
Spare Volume to LAH float6

(gal)
NOTES:

Abbreviations: Notes:
" H2O = Inches of Water 1. Low float = 0% full. Mid float = 100% full. 
oF = Degrees Fahrenheit 2. If applicable
PSI = Pounds per Square Inch 3. Oil level should be at the middle of the sightglass with the machine not operating.
% = Percent
DTF - Depth to Fluid
DTB - Depth to Bottom
MP - Measuring Point
WD - Water Depth 6.  Spare vol to LAH float = 1002.8-current water volume

4. WD = 6.92-DTF OR as measured with the dipstick
WD at the LAH float = 3.76 ft (1002.8 gal).; WD at the LAHH float = 4.26 ft (1136.1 gal).
5. Water vol =  WD*266.7
The tank holds 266.7 gal/ft (2000 gal; 7.25' dia x 7.5' H)



PORT OF SEATTLE - TERMINAL 30
AS Manifold Readings

Pressure/Flow Readings

Pressure Flow Valve Pos. Pressure Flow Valve Pos.
(PSIG) (SCFMG) (% Open) (PSIG) (SCFMG) (% Open)

AS-7 AS-17

AS-8 AS-18

AS-9 AS-19

AS-10 AS-20

AS-11 AS-21

AS-22

AS-12 AS-1

AS-13 AS-2

AS-14 AS-3

AS-15 AS-4

AS-16 AS-5

AS-6

AS-23

AS-24

AS-25

AS-26

AS-27

Notes:

Abbreviations:
% = Percent PSIG = Pounds per square inch gauge
" H2O = Inches of water SCFMG = Standard cubic feet per minute gauge
deg F - degrees Fahrenheit
N/A = Not applicable
ppmv = Parts per million volume

Well 
ID Comments

Well 
ID Comments

Zone 2 Zone 4

Zone 3 Zone 1

Zone 5



PORT OF SEATTLE - TERMINAL 30
SVE Manifold Readings (1 of 3)

Date: Time:

Field Tech(s): PID ID:

Weather:

**Instructions: Take readings down PRIOR  to dewatering or adjusting vac/flow. Mini knockout allows PID readings to be taken even if water is present in the rotameters.

Vacuum/Flow readings

Vacuum Flow Valve Pos. PID Vacuum Flow Valve Pos. PID
("H2O) (SCFMG) (% Open) (ppmv) ("H2O) (SCFMG) (% Open) (ppmv)

HSVE-2 SVE-10

HSVE-3 SVE-9

SVE-4 SVE-8

SVE-5 SVE-6

SVE-7 HSVE-1

Abbreviations:
% = Percent N/A = Not applicable SCFMG = Standard cubic feet per minute gauge
" H2O = Inches of water ppmv = Parts per million volume
deg F - degrees Fahrenheit PSIG = Pounds per square inch gauge

Well 
ID Comments

Well 
ID Comments

Notes:

# Turns Open:
Dilution Valve

Vacuum ("H2O):



PORT OF SEATTLE - TERMINAL 30
SVE Manifold Readings (2 of 3)

Date: Time:

Field Tech(s): Pump ID:

Weather:

Dewater Dewater
(Gal) Comments (Gal) Comments

HSVE-2 SVE-10

HSVE-3 SVE-9

SVE-4 SVE-8

SVE-5 SVE-6

SVE-7 HSVE-1

Abbreviations: Gal = gallons

Notes:

SVE Dewatering
Well 

ID
Well 

ID



PORT OF SEATTLE - TERMINAL 30
SVE Manifold Readings (3 of 3)

Date: Time:

Field Tech(s): Weather:

**Instructions: Take these readings  AFTER dewatering and adjusting vac/flow to limit water production.

FINAL Vacuum/Flow readings

Vacuum Flow Valve Pos. Vacuum Flow Valve Pos.
("H2O) (SCFMG) (% Open) ("H2O) (SCFMG) (% Open)

HSVE-2 SVE-10

HSVE-3 SVE-9

SVE-4 SVE-8

SVE-5 SVE-6

SVE-7 HSVE-1

Abbreviations:
% = Percent
" H2O = Inches of water
SCFMG = Standard cubic feet per minute gauge

Well 
ID Comments

Well 
ID Comments

Notes:

Dilution Valve
# Turns Open:

Vacuum ("H2O):



IN STRUMEN T CALIURATION  REPORT 

Pine Environmental Services, Inc. 
Instrument ID 4633 0 

Description Solinst Pump 
Calibrated 8/ 16/2 023 3 : l 7 :45PM 

Manufacturer Solins t 
Model Number Pump 

Serial Number/ Lot na 
Number 
Location Seattle 

lkpartment 

Pine Environmental Service~ LLC 
3225 South \16th St. 
Building I Suite ISi 
Tukwila, WA9Sl6S 

State Certified 
Status Pass 

Temp °C 29 

Humidity % 37 

425-285-9\02 

Calibration Specifications 
Group# 

Group Name 
'fest Performed: Yes As Found Result: Pass 

'fest lnstruments Used During the Calibration 

'fest Standard ID Description Manufacturer 

Notes about this calibration 

Calibration Result Calibration Successful 
Who Calibrated Dzung Pham 

Model Number 

As Left Result: Pass 

(As Of Cal Entry Date) 
Serial Number / Next Cal Date / 
Lot Number Last Cal Date/ Expiration Date 

Opened Date 

All instruments are calibrated by Pine Environmental Services LLC according to the manufacturer's 
specifications, but it is the customer's responsibility to calibrate and maintain this unit in accordance wi.th the 

manufacturer's specifications and/or the customer's own specific needs. 
Notify Pine Environmental Services LLC of any defect within 24 hours of receipt of equipment 

Please call 800-301-9663 for Technical Assistance 

Pine Environmental Services LLC Windsor Industrial Park, 92 North Main Street, Bldg 20, Windsor, NJ 0856\ , 800-30\-9663 
www.pine-environmental.com 



\ 

IN STR UMEN ,, C ALIBRATION  REPOR't 
Pine En-vi1"onmenta\ Se1'V\cu LLC 

1ns Soutn \, 6th st. 
But\d\ng, \ Suite \ & \ 
"Tukw'l\a, WA9&\6& 

4'2.S-'2.?.S-9\ 0'2 
Pine Environment-a l Services, Inc. 

Tnstrurncn~ ID 5 1267 

Description RAE MiniRAE 3000_ F 1R M WARE 2.2 2A 
Calibrated 8 / J 6 /20 2 3 I :23 : l 7PM -

Manuracturer Rae Systerns 
Model N umber PGM7320 

Serial Number/ Lot 592-601348 
Number 
Location Seattle 

Department 

State Certified 
Status Pass 

Temp°C 27 

Humidity % 41 

Calibration Specifications 
Group# 1 

Group Name lsobutylene 
Stated Acey Pct of Reading 

Norn In Val / In Val 

\ 100.0 1 100.0 
Out Val 
100.0 

\ Test Instruments Used During the Calibration 

Test Standard ID Description Manufacturer 

SEAlSO 
l 00PPM 
304-402321612-
1 

lsobutylene (C4H8) 100 Airgas 
PPM 

Notes about this calibration 

Calibration Result Calibration Successful 
Who Calibrated Dzung Pham 

Out Type 
PPM 

Model Number 

31721 

Range Ace % 0.0000 
Reading Ace % 3.0000 

Plus/Minus 0.0 
FndAs 
I00.3 

LftAs 
100.0 

Dev% Pass/Fail 
0.00% Pass 

(As Of Cal Entry Date} 
Serial Number/ Next Cal Date I 
Lot Number Last Cal Date/ Expiration Date 

Opened Date 
304-402321612 
-I 

12/29/2025 

All instruments are calibrated by Pine Environmental Services LLC according to the manufacturer's 
specifications, but it is the customer's responsibility to calibrate and maintain this unit in accordance with the 

manufacturer's specifications and/or the customer's own specific needs. 
Notify Pine Environmental Services LLC of any defect within 24 hours of receipt of equipment 

Please call 800-301-9663 for Technical Assistance 

Pine Environmental Services LLC Windsor Industrial Park, 92 North Main Street, Bldg 20, Windsor, NJ 08561, 800-301-9663 
www.pine-environmental.com 

I z L... i iif'>i 







Friedman, Gus
Callout
3/4" Sch 40 PVC BVs at home depot had ample room to fit tubing through. Can we assume Sch 80 would be the same? 

















AECOM Daily Tailgate Meeting Summary

Project information

Project Name T-30

Project Number 60681370

Project Manager Paul Kalina

Project Manager Phone # 2063105097

Muster Point location Clubhouse

Meeting date 8/30/2023

Business Line Environment

SH&E Manager Tim Gilles

SH&E Manager Phone # 3128335991

First Aid Kit Location Car

Prepared by Friedman, Gus

Shift Summary

Location SODO

Attendees (Workers) Celovsky, Lillian;Friedman, Gus;

Attendees (Visitors)

Tasks to be performed Biweekly O&M

Hazards to be considered today pressure, motion

Will there be Lone Workers? No

Hierarchy of controls elimination, ppe

Personal Protective Equipment Task Specific: gloves|Mandatory: safetyglasses,
longpants, reflectivevest, workboots

High Risk Events



Topic of the week Regulatory_Inspections

Other topics discussed

Mid day reviews

End of the day comments.The supervisor confirms
that the site is being left in a safe condition and
work crew checked out as fit unless otherwise
specified here

Hazards Motion•
Pressure•

https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayTopicsLibrary/Regulatory_Inspections.pdf
https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayHazardsDescription/MOTION%20HAZARDS_RECOGNITION%20READINESS_PART%207_AUG2018.pdf
https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayHazardsDescription/PRESSURE%20HAZARDS_RECOGNITION%20READINESS_PART%209_OCT2018.pdf




















Project Information

Time Observation Description

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Page _____ of _____

Comments / Site Activities / Personnel Tracking

Location:

Personnel:

DAILY FIELD LOG

Observations

Project Name:

Project/Task No.:

Date:

Weather:

C:\Users\gus.friedman\Documents\Field Forms - GENERAL\Field Forms - GF.xls(Daily Field Log)
3/22/2021 3/22/2021



PORT OF SEATTLE - TERMINAL 30
SVE/AS System Data

Date: Field Tech(s): Actual Time:

PID ID: Weather: HMI Time:

SVE/AS Control Panel

SVE Blower Runtime  
(Hours) HMI

Sparge Zone 1 Time 
Span(s) Operational: HMI

Transfer Pump Runtime 
(Hours) - MS Pump HMI

Sparge Zone 2 Time 
Span(s) Operational: HMI

AS Blower Runtime 
(Hours) - Sparge Blower HMI

Sparge Zone 3 Time 
Span(s) Operational: HMI

AS Heat Exchanger Runtime 
(Hours) HMI

Sparge Zone 4 Time 
Span(s) Operational: HMI

SVE Blower VFD Setpoints 
(Hertz/Amps/Torque %) - VFD HMI

Sparge Zone 5 Time 
Span(s) Operational: HMI

AS Blower VFD Setpoints 
(Hertz/Amps/Torque %) - VFD HMI Sparge Zone Active:

SVE/AS System Settings & Readings

AS Heat Exchanger Discharge Temp  
(°F) - TI-500

SVE Blower Dilution Valve 
(# turns open)

AS Blower Intake Pressure
(" H2O) - DPI-500

SVE Blower Filter Differential 
Pressure (" H20) - DPI-200

AS Bleed Valve 
(# turns open)

SVE Blower Inlet Differential 
Pressure (" H20) - FI-200

AS Blower Discharge Pressure
(PSI) - PI-501

Transfer Pump Discharge Pressure 
(PSI) - PI-300

SVE Blower Inlet Temperature
(oF) - TI-200

SVE Blower Discharge Pressure
(" H2O) - PI-400

SVE Blower Inlet Vacuum
(" H20) - VI-200

SVE Blower Discharge Temperature 
(°F) - TI-400

Knockout Tank Level
(Sightglass % Full)1

SVE Discharge PID
(ppmv)

Treated Vapor Discharge PID
(ppmv)2

Other Components

AS Compressor Oil Level3

(% full sightglass)
SVE Compressor Oil Level3

(% full sightglass)
DTF in Storage Tank 
(ft)

WD in Storage Tank4

(ft)
Water Volume in Storage Tank5

(gal)
Spare Volume to LAH float6

(gal)
NOTES:

Abbreviations: Notes:
" H2O = Inches of Water 1. Low float = 0% full. Mid float = 100% full. 
oF = Degrees Fahrenheit 2. If applicable
PSI = Pounds per Square Inch 3. Oil level should be at the middle of the sightglass with the machine not operating.
% = Percent
DTF - Depth to Fluid
DTB - Depth to Bottom
MP - Measuring Point
WD - Water Depth 6.  Spare vol to LAH float = 1002.8-current water volume

4. WD = 6.92-DTF OR as measured with the dipstick
WD at the LAH float = 3.76 ft (1002.8 gal).; WD at the LAHH float = 4.26 ft (1136.1 gal).
5. Water vol =  WD*266.7
The tank holds 266.7 gal/ft (2000 gal; 7.25' dia x 7.5' H)



PORT OF SEATTLE - TERMINAL 30
AS Manifold Readings

Pressure/Flow Readings

Pressure Flow Valve Pos. Pressure Flow Valve Pos.
(PSIG) (SCFMG) (% Open) (PSIG) (SCFMG) (% Open)

AS-7 AS-17

AS-8 AS-18

AS-9 AS-19

AS-10 AS-20

AS-11 AS-21

AS-22

AS-12 AS-1

AS-13 AS-2

AS-14 AS-3

AS-15 AS-4

AS-16 AS-5

AS-6

AS-23

AS-24

AS-25

AS-26

AS-27

Notes:

Abbreviations:
% = Percent PSIG = Pounds per square inch gauge
" H2O = Inches of water SCFMG = Standard cubic feet per minute gauge
deg F - degrees Fahrenheit
N/A = Not applicable
ppmv = Parts per million volume

Well 
ID Comments

Well 
ID Comments

Zone 2 Zone 4

Zone 3 Zone 1

Zone 5



PORT OF SEATTLE - TERMINAL 30
SVE Manifold Readings (1 of 3)

Date: Time:

Field Tech(s): PID ID:

Weather:

**Instructions: Take readings down PRIOR  to dewatering or adjusting vac/flow. Mini knockout allows PID readings to be taken even if water is present in the rotameters.

Vacuum/Flow readings

Vacuum Flow Valve Pos. PID Vacuum Flow Valve Pos. PID
("H2O) (SCFMG) (% Open) (ppmv) ("H2O) (SCFMG) (% Open) (ppmv)

HSVE-2 SVE-10

HSVE-3 SVE-9

SVE-4 SVE-8

SVE-5 SVE-6

SVE-7 HSVE-1

Abbreviations:
% = Percent N/A = Not applicable SCFMG = Standard cubic feet per minute gauge
" H2O = Inches of water ppmv = Parts per million volume
deg F - degrees Fahrenheit PSIG = Pounds per square inch gauge

Well 
ID Comments

Well 
ID Comments

Notes:

# Turns Open:
Dilution Valve

Vacuum ("H2O):



PORT OF SEATTLE - TERMINAL 30
SVE Manifold Readings (2 of 3)

Date: Time:

Field Tech(s): Pump ID:

Weather:

Dewater Dewater
(Gal) Comments (Gal) Comments

HSVE-2 SVE-10

HSVE-3 SVE-9

SVE-4 SVE-8

SVE-5 SVE-6

SVE-7 HSVE-1

Abbreviations: Gal = gallons

Notes:

SVE Dewatering
Well 

ID
Well 

ID



PORT OF SEATTLE - TERMINAL 30
SVE Manifold Readings (3 of 3)

Date: Time:

Field Tech(s): Weather:

**Instructions: Take these readings  AFTER dewatering and adjusting vac/flow to limit water production.

FINAL Vacuum/Flow readings

Vacuum Flow Valve Pos. Vacuum Flow Valve Pos.
("H2O) (SCFMG) (% Open) ("H2O) (SCFMG) (% Open)

HSVE-2 SVE-10

HSVE-3 SVE-9

SVE-4 SVE-8

SVE-5 SVE-6

SVE-7 HSVE-1

Abbreviations:
% = Percent
" H2O = Inches of water
SCFMG = Standard cubic feet per minute gauge

Well 
ID Comments

Well 
ID Comments

Notes:

Dilution Valve
# Turns Open:

Vacuum ("H2O):



' I 
I 
I INSTRUMENT CALlBRATION REPORT 

Pine Environmental Services, Inc. 
Instrument ID 46330 

Description Solinst Pump 
Calibrated 9/27/2023 5:32:46PM 

Manufacturer Solinst 
Model Number Pump 

Serial Number/ Lot na 
Number 

Location Seattle 
Department 

Calibration Specifications 
Group# I 

Group Name 
Test Performed: Yes As Found Result: Pass 

Test Instruments Used During the Calibration 

Test Standard ID DescriJ!tiOn Manufacturer 

Notes about this calibration 

Calibration Result Calibration Successful 
Who Calibrated Larry Lorenzano 

Model Number 

Pinc Environmental Services LLC 
3225 Souih I 16th St. 
Building f Suite 18 1 
Tukwila, WA 98 168 

State Certified 
Status Pass 

Temp °C 19 

Humidity % 59 

As Left Result: Pass 

425-285-9 102 

(As Of Cal Entrv Date) 
Serial Number/ Next CaJ Date / 
Lot Number Last Cal Date/ EXJ!iration Date 

OJ!ened Date 

All instruments are calibrated by Pine Environmental Services LLC according to the manufacturer's 
specifications, but it is the customer's responsibility to calibrate and maintain this unit in accordance with the 

manufacturer's specifications and/or the customer's own specific needs. 
Notify Pine Environmental Services LLC of any defect within 24 hours of receipt of equipment 

Please call 800-301-9663 for Technical Assistance 

Pine Environmental Services LLC Windsor Industrial Park, 92 North Main Street, Bldg 20, Windsor, NJ 08561, 800-301-9663 
www.pine-environmental.com 



INSTRUMENT CALI.BRATJON REPORT <+ 
Pine Environmental Services, Inc. 

Instrument ID 43994 
Description MiniRAE 3000 
Calibrated 9/2 7/2023 5:30:06PM 

Manufac turer Rae Systems 
Model Num ber PG M -7320 

Serial Number/ Lot 592-925645 
Number 

Location Seattle 
Department 

Pinc E nv iro nmen tal Sen,kes LLC 

State Certified 
Status Pass 

Temp °C 19 

Humidity% 63 

3225 South I 16th St. 
Building I Suite 1 & I 
Tukwila, WA 98 163 

425-285-9 102 

Calibration Specifications 
Group# 

Group Name VOC 
Stated Acey Pct of Range 

Nom In Val/ In Val 
100.0 / 100.0 

Out Va l 

100.0 

Test Instruments Used During the Calibration 

Te5t Standard ID Description Ma nufa ctu rer 

SEA ISO 
I00PPM 
304-402235 \ 57-
l 

Isobutylene (C4H8) I 00 Airgas 
PPM 

&_tes about this calibrati.QQ 

Calibration Resul t 

O ut Type 

PPM 

Model Number 

Range Ace % 3.0000 
Reading Ace % 0.0000 

Plus/Minus 0.0 
Fnd As 

103 .0 
Lft As 
JOO.I 

Dev¾ Pass/Fai l 
0.1 0% Pass 

(As Of Cal Entrv Date} 
Serial Number/ Nut Cal Date / 
Lot Number Last Cal Date/ Expiration Date 

Opened Date 
x02ai99cp342066 11/1 6/2025 

W Calibration Successful 
ho Calib t ra cd Warren Baxter , 

All instru . . . . I LC ording to the mat1ufact t1rcr_s 
specifiic 1. ments are calibrated by Pme Environmental Services ., ac~ . 't . ··iccordance with the 

a ions but ·1 · h . • l'b d a1·nt '1tn this u111 m' · ' 1 1s t e customer's responsib1hty to ca I rate an m, '· : 
N ff . manufacturer's specifications and/or the customer's own specifi~ nee~\ f quipmcnt 

0 1 Y Pinc Environmental Services LLC of any defect within 24 hours of rcccip O c · 
Please call 800-301-9663 for Technical Assis tance 

Pine Env1·ro I S . d . w· d NJ 0856 1 800-301-9663 nmenta ervices LLC Wm sor Industria l Park, 92 North Ma in Street, Bldg 20, 111 sor, ' 
www.pine-environrncnta l. com 
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AECOM Daily Tailgate Meeting Summary

Project information

Project Name T-30

Project Number 60681370

Project Manager Paul Kalina

Project Manager Phone # 2063105097

Muster Point location Clubhouse

Meeting date 10/10/2023

Business Line Environment

SH&E Manager Tim Gilles

SH&E Manager Phone # 3128335991

First Aid Kit Location Car

Prepared by Friedman, Gus

Meeting Summary

Attendees Friedman, Gus;Catlin, Suzanne;

Location SODO

Tasks to be performed Quarterly O&M (3Q)

Hazards to be considered today pressure, noise, motion, mechanical, electrical

Will there be Lone Workers? No

Hierarchy of controls elimination, ppe

Personal Protective Equipment Task Specific: gloves|Mandatory: safetyglasses, longpants, reflectivevest,
workboots

High Risk Events

Topic of the week Hearing_Conservation

https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayTopicsLibrary/Hearing_Conservation.pdf


Other topics discussed

Hazards

Mechanical•
Motion•
Noise•
Pressure•
Electrical•

https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayHazardsDescription/MECHANICAL%20HAZARDS_RECOGNITION%20READINESS_PART%206_JUL2018.pdf
https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayHazardsDescription/MOTION%20HAZARDS_RECOGNITION%20READINESS_PART%207_AUG2018.pdf
https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayHazardsDescription/NOISE%20HAZARDS_RECOGNITION%20READINESS_PART%208_SEPT2018.pdf
https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayHazardsDescription/PRESSURE%20HAZARDS_RECOGNITION%20READINESS_PART%209_OCT2018.pdf
https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayHazardsDescription/HAZARDS_RECOGNITION%20ELECTRICAL_PART%204_MAY2018.pdf


End of the day comments.The supervisor confirms that the site is being left in a safe condition and work crew
checked out as fit unless otherwise specified here





Project Information

Time Observation Description

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Page _____ of _____

Comments / Site Activities / Personnel Tracking

Location:

Personnel:

DAILY FIELD LOG

Observations

Project Name:

Project/Task No.:

Date:

Weather:

C:\Users\gus.friedman\Documents\Field Forms - GENERAL\Field Forms - GF.xls(Daily Field Log)
3/22/2021 3/22/2021



PORT OF SEATTLE - TERMINAL 30
SVE/AS System Data

Date: Field Tech(s): Actual Time:

PID ID: Weather: HMI Time:

SVE/AS Control Panel

SVE Blower Runtime  
(Hours) HMI

Sparge Zone 1 Time 
Span(s) Operational: HMI

Transfer Pump Runtime 
(Hours) - MS Pump HMI

Sparge Zone 2 Time 
Span(s) Operational: HMI

AS Blower Runtime 
(Hours) - Sparge Blower HMI

Sparge Zone 3 Time 
Span(s) Operational: HMI

AS Heat Exchanger Runtime 
(Hours) HMI

Sparge Zone 4 Time 
Span(s) Operational: HMI

SVE Blower VFD Setpoints 
(Hertz/Amps/Torque %) - VFD HMI

Sparge Zone 5 Time 
Span(s) Operational: HMI

AS Blower VFD Setpoints 
(Hertz/Amps/Torque %) - VFD HMI Sparge Zone Active:

SVE/AS System Settings & Readings

AS Heat Exchanger Discharge Temp  
(°F) - TI-500

SVE Blower Dilution Valve 
(# turns open)

AS Blower Intake Pressure
(" H2O) - DPI-500

SVE Blower Filter Differential 
Pressure (" H20) - DPI-200

AS Bleed Valve 
(# turns open)

SVE Blower Inlet Differential 
Pressure (" H20) - FI-200

AS Blower Discharge Pressure
(PSI) - PI-501

Transfer Pump Discharge Pressure 
(PSI) - PI-300

SVE Blower Inlet Temperature
(oF) - TI-200

SVE Blower Discharge Pressure
(" H2O) - PI-400

SVE Blower Inlet Vacuum
(" H20) - VI-200

SVE Blower Discharge Temperature 
(°F) - TI-400

Knockout Tank Level
(Sightglass % Full)1

SVE Discharge PID
(ppmv)

Treated Vapor Discharge PID
(ppmv)2

Other Components

AS Compressor Oil Level3

(% full sightglass)
SVE Compressor Oil Level3

(% full sightglass)
DTF in Storage Tank 
(ft)

WD in Storage Tank4

(ft)
Water Volume in Storage Tank5

(gal)
Spare Volume to LAH float6

(gal)
NOTES:

Abbreviations: Notes:
" H2O = Inches of Water 1. Low float = 0% full. Mid float = 100% full. 
oF = Degrees Fahrenheit 2. If applicable
PSI = Pounds per Square Inch 3. Oil level should be at the middle of the sightglass with the machine not operating.
% = Percent
DTF - Depth to Fluid
DTB - Depth to Bottom
MP - Measuring Point
WD - Water Depth 6.  Spare vol to LAH float = 1002.8-current water volume

4. WD = 6.92-DTF OR as measured with the dipstick
WD at the LAH float = 3.76 ft (1002.8 gal).; WD at the LAHH float = 4.26 ft (1136.1 gal).
5. Water vol =  WD*266.7
The tank holds 266.7 gal/ft (2000 gal; 7.25' dia x 7.5' H)



PORT OF SEATTLE - TERMINAL 30
AS Manifold Readings

Pressure/Flow Readings

Pressure Flow Valve Pos. Pressure Flow Valve Pos.
(PSIG) (SCFMG) (% Open) (PSIG) (SCFMG) (% Open)

AS-7 AS-17

AS-8 AS-18

AS-9 AS-19

AS-10 AS-20

AS-11 AS-21

AS-22

AS-12 AS-1

AS-13 AS-2

AS-14 AS-3

AS-15 AS-4

AS-16 AS-5

AS-6

AS-23

AS-24

AS-25

AS-26

AS-27

Notes:

Abbreviations:
% = Percent PSIG = Pounds per square inch gauge
" H2O = Inches of water SCFMG = Standard cubic feet per minute gauge
deg F - degrees Fahrenheit
N/A = Not applicable
ppmv = Parts per million volume

Well 
ID Comments

Well 
ID Comments

Zone 2 Zone 4

Zone 3 Zone 1

Zone 5



PORT OF SEATTLE - TERMINAL 30
SVE Manifold Readings (1 of 3)

Date: Time:

Field Tech(s): PID ID:

Weather:

**Instructions: Take readings down PRIOR  to dewatering or adjusting vac/flow. Mini knockout allows PID readings to be taken even if water is present in the rotameters.

Vacuum/Flow readings

Vacuum Flow Valve Pos. PID Vacuum Flow Valve Pos. PID
("H2O) (SCFMG) (% Open) (ppmv) ("H2O) (SCFMG) (% Open) (ppmv)

HSVE-2 SVE-10

HSVE-3 SVE-9

SVE-4 SVE-8

SVE-5 SVE-6

SVE-7 HSVE-1

Abbreviations:
% = Percent N/A = Not applicable SCFMG = Standard cubic feet per minute gauge
" H2O = Inches of water ppmv = Parts per million volume
deg F - degrees Fahrenheit PSIG = Pounds per square inch gauge

Well 
ID Comments

Well 
ID Comments

Notes:

# Turns Open:
Dilution Valve

Vacuum ("H2O):



PORT OF SEATTLE - TERMINAL 30
SVE Manifold Readings (2 of 3)

Date: Time:

Field Tech(s): Pump ID:

Weather:

Dewater Dewater
(Gal) Comments (Gal) Comments

HSVE-2 SVE-10

HSVE-3 SVE-9

SVE-4 SVE-8

SVE-5 SVE-6

SVE-7 HSVE-1

Abbreviations: Gal = gallons

Notes:

SVE Dewatering
Well 

ID
Well 

ID



PORT OF SEATTLE - TERMINAL 30
SVE Manifold Readings (3 of 3)

Date: Time:

Field Tech(s): Weather:

**Instructions: Take these readings  AFTER dewatering and adjusting vac/flow to limit water production.

FINAL Vacuum/Flow readings

Vacuum Flow Valve Pos. Vacuum Flow Valve Pos.
("H2O) (SCFMG) (% Open) ("H2O) (SCFMG) (% Open)

HSVE-2 SVE-10

HSVE-3 SVE-9

SVE-4 SVE-8

SVE-5 SVE-6

SVE-7 HSVE-1

Abbreviations:
% = Percent
" H2O = Inches of water
SCFMG = Standard cubic feet per minute gauge

Well 
ID Comments

Well 
ID Comments

Notes:

Dilution Valve
# Turns Open:

Vacuum ("H2O):



-- . 

INSTIHJM l~NT CAL I HUATION JUCPOHT 

Pinc Environmenta l Services, Inc. 

Instrument ID 4633 0 

Description Solinsl Pump 

Calibrated I 0/25/2023 4:34:40PM 

l'inc Environmental Services LLC 

1225 South I I 6th St. 

f1uild ing I Suite 181 

'f ukwila, WA 98 I 68 

S ta te Cert ified 
Sta tus Pass 

Temp °C 19 

J Jumidity % 40 

425-285-91 02 

Ma nufacturer Solinst 

Model Number Pump 

Serial Nu mber/ Lot na 
Number 

Loca tion Seattle 

Department 

Calibration Specifications 
I 

G rou~ r~~~: 

I 

;=:::T~es~t~P~e~r~fo~r~m~e~d~:=~~e~s==~A~s~F~o~u~n~d~R~e~s~u~lt~:~P~a;ss~=========A=s=L=c=f::t:::R::e::s::u::::lt:::: :::P::a::ss===========, 

Test Instruments Used During the Calibration 
(As Of Ca l Entrv Date) 

Test Standard JD Description Manufacturer 

Notes about this calibration 

Calibration Result Cal ibration Successful 

W h o Calibra t ed J;Jzung Pham 

Model Number 
Serial Number / Next Cal Date / 

Lot Number Last Cal Date/ Expiration Date 

Opened Date 

A ll ins truments arc calibra ted by Pinc E n vironmenta l Services LLC according to the n\anu \c:\C\.urcr's 

!>pccifications, but i t is the c us to m er's respo nsibility to calibrate and m ainta in this unit i.n accordance with t'nc 

manufac turer's specifica tions and/or the customer's own speci.Ec needs. 

Notiljr P inc E n vironmental Services LLC of any defect within 24 hours of receipt of cqui.\)mcnt 

Please call 800-301-9663 for Technical Assistance 

· • ~ · · l ' \\ .. ..:_-... .. :~..:_sm_a} ri_:---. 92 Nonb ~-!a.in Street, B.idi 2(J , 'NiM ':J.,f "· J ()~~f, \ ~- Ji .. 

~,. \.._, :- - .-. \ -~~:,;. . _m 



lNSTlH lMKNT CALIIHtAT fO N ~l.:POl{T 

Pinc Environmenta l Services, Inc. 
lnslrunuml ID 43994 

l>cscription Mi niRA E 3000 
Calibrated I 0/23/2023 6:46:2 1 I'M 

...Manufacturer Rae Systems 
Model Number PGM-7320 

Serial Number/ Lot 592-925645 
Number 
Location Seattle 

Department 

Plttc f: nvirontnental Services LLC 
DJ'i <\ou1h I 16th ,;;1 
fl111ld,n!!, I <\uitc \ ll \ 

f11kw1l:i Wi\?ll l lill 
,ns 2.ll 'i -9 102 

State Ce rtified 

Status Pass 
Temp °C 18 

Humidity% 46 

Calibration Specifications 
Group# I 

Group Name VOC 
Stated Acey Pct of Range 

Norn In Val/ In Val 

100.0 / 100.0 PPM 
Out Val 
100.0 

Test Instruments Used During the Calibration 

Test Standard ID Description Manufacturer 

SEA ISO 
\()()PPM 
304-4()2& \7()44-
\ 

lsobuty\ene (C4H8) I 00 Airgas 
PPM 

Notes about this calibration 

Calibration Result Calibration Successfu l 
Who Calibrated Warren Baxter 

Out Type 
PPM 

Model Number 

Range Ace% 3.0000 
Reading Ace % 0.0000 

Plus/Minus 0.0 
FndAs 
98.0 

LftAs 

100.0 
Dev% Pass/Fail 

0.00% Pass 

(As Of Cal Entrv Date) 
Serial Number/ Next Cal Date / 
Lot Number Last Cal Date/ Expiration Date 

Opened Date 
x02ai99cp342066 304-402817044 

- I 
8/ l l/2027 

All instruments are calibrated by Pine Environmental Services LLC according to the manufacturcr 's 
specifications, but it is the customer's responsibility to calibrate and maintain this unit in accordance \\ith th: 

manufacturer's specifications and/or the customer's own specific needs. 
Notify Pinc Environmental Services LLC of any defect within 24 hours of receipt of rqu ipmrnt 

Please call 800-301-9663 for Technical Assistance 

Pinc Environmental Services LLC Wmdsor Ind us trial Park, 92 North Ma m Street, Bldg 20, Windsor, . . . . NJ 08561, 800-301-9663 

www.pinc-environmental.com 

j 
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PORT OF SEATTLE - TERMINAL 30
SVE/AS System Data

Date: Field Tech(s): Actual Time:

PID ID: Weather: HMI Time:

SVE/AS Control Panel

SVE Blower Runtime  
(Hours) HMI

Sparge Zone 1 Time 
Span(s) Operational: HMI

Transfer Pump Runtime 
(Hours) - MS Pump HMI

Sparge Zone 2 Time 
Span(s) Operational: HMI

AS Blower Runtime 
(Hours) - Sparge Blower HMI

Sparge Zone 3 Time 
Span(s) Operational: HMI

AS Heat Exchanger Runtime 
(Hours) HMI

Sparge Zone 4 Time 
Span(s) Operational: HMI

SVE Blower VFD Setpoints 
(Hertz/Amps/Torque %) - VFD HMI

Sparge Zone 5 Time 
Span(s) Operational: HMI

AS Blower VFD Setpoints 
(Hertz/Amps/Torque %) - VFD HMI Sparge Zone Active:

SVE/AS System Settings & Readings

AS Heat Exchanger Discharge Temp  
(°F) - TI-500

SVE Blower Dilution Valve 
(# turns open)

AS Blower Intake Pressure
(" H2O) - DPI-500

SVE Blower Filter Differential 
Pressure (" H20) - DPI-200

AS Bleed Valve 
(# turns open)

SVE Blower Inlet Differential 
Pressure (" H20) - FI-200

AS Blower Discharge Pressure
(PSI) - PI-501

Transfer Pump Discharge Pressure 
(PSI) - PI-300

SVE Blower Inlet Temperature
(oF) - TI-200

SVE Blower Discharge Pressure
(" H2O) - PI-400

SVE Blower Inlet Vacuum
(" H20) - VI-200

SVE Blower Discharge Temperature 
(°F) - TI-400

Knockout Tank Level
(Sightglass % Full)1

SVE Discharge PID
(ppmv)

Treated Vapor Discharge PID
(ppmv)2

Other Components

AS Compressor Oil Level3

(% full sightglass)
SVE Compressor Oil Level3

(% full sightglass)
DTF in Storage Tank 
(ft)

WD in Storage Tank4

(ft)
Water Volume in Storage Tank5

(gal)
Spare Volume to LAH float6

(gal)
NOTES:

Abbreviations: Notes:
" H2O = Inches of Water 1. Low float = 0% full. Mid float = 100% full. 
oF = Degrees Fahrenheit 2. If applicable
PSI = Pounds per Square Inch 3. Oil level should be at the middle of the sightglass with the machine not operating.
% = Percent
DTF - Depth to Fluid
DTB - Depth to Bottom
MP - Measuring Point
WD - Water Depth 6.  Spare vol to LAH float = 1002.8-current water volume

4. WD = 6.92-DTF OR as measured with the dipstick
WD at the LAH float = 3.76 ft (1002.8 gal).; WD at the LAHH float = 4.26 ft (1136.1 gal).
5. Water vol =  WD*266.7
The tank holds 266.7 gal/ft (2000 gal; 7.25' dia x 7.5' H)



PORT OF SEATTLE - TERMINAL 30
AS Manifold Readings

Pressure/Flow Readings

Pressure Flow Valve Pos. Pressure Flow Valve Pos.
(PSIG) (SCFMG) (% Open) (PSIG) (SCFMG) (% Open)

AS-7 AS-17

AS-8 AS-18

AS-9 AS-19

AS-10 AS-20

AS-11 AS-21

AS-22

AS-12 AS-1

AS-13 AS-2

AS-14 AS-3

AS-15 AS-4

AS-16 AS-5

AS-6

AS-23

AS-24

AS-25

AS-26

AS-27

Notes:

Abbreviations:
% = Percent PSIG = Pounds per square inch gauge
" H2O = Inches of water SCFMG = Standard cubic feet per minute gauge
deg F - degrees Fahrenheit
N/A = Not applicable
ppmv = Parts per million volume

Well 
ID Comments

Well 
ID Comments

Zone 2 Zone 4

Zone 3 Zone 1

Zone 5



PORT OF SEATTLE - TERMINAL 30
SVE Manifold Readings (1 of 3)

Date: Time:

Field Tech(s): PID ID:

Weather:

**Instructions: Take readings down PRIOR  to dewatering or adjusting vac/flow. Mini knockout allows PID readings to be taken even if water is present in the rotameters.

Vacuum/Flow readings

Vacuum Flow Valve Pos. PID Vacuum Flow Valve Pos. PID
("H2O) (SCFMG) (% Open) (ppmv) ("H2O) (SCFMG) (% Open) (ppmv)

HSVE-2 SVE-10

HSVE-3 SVE-9

SVE-4 SVE-8

SVE-5 SVE-6

SVE-7 HSVE-1

Abbreviations:
% = Percent N/A = Not applicable SCFMG = Standard cubic feet per minute gauge
" H2O = Inches of water ppmv = Parts per million volume
deg F - degrees Fahrenheit PSIG = Pounds per square inch gauge

Well 
ID Comments

Well 
ID Comments

Notes:

# Turns Open:
Dilution Valve

Vacuum ("H2O):



PORT OF SEATTLE - TERMINAL 30
SVE Manifold Readings (2 of 3)

Date: Time:

Field Tech(s): Pump ID:

Weather:

Dewater Dewater
(Gal) Comments (Gal) Comments

HSVE-2 SVE-10

HSVE-3 SVE-9

SVE-4 SVE-8

SVE-5 SVE-6

SVE-7 HSVE-1

Abbreviations: Gal = gallons

Notes:

SVE Dewatering
Well 

ID
Well 

ID



PORT OF SEATTLE - TERMINAL 30
SVE Manifold Readings (3 of 3)

Date: Time:

Field Tech(s): Weather:

**Instructions: Take these readings  AFTER dewatering and adjusting vac/flow to limit water production.

FINAL Vacuum/Flow readings

Vacuum Flow Valve Pos. Vacuum Flow Valve Pos.
("H2O) (SCFMG) (% Open) ("H2O) (SCFMG) (% Open)

HSVE-2 SVE-10

HSVE-3 SVE-9

SVE-4 SVE-8

SVE-5 SVE-6

SVE-7 HSVE-1

Abbreviations:
% = Percent
" H2O = Inches of water
SCFMG = Standard cubic feet per minute gauge

Well 
ID Comments

Well 
ID Comments

Notes:

Dilution Valve
# Turns Open:

Vacuum ("H2O):









AECOM Daily Tailgate Meeting Summary

Project information

Project Name T-30

Project Number 60681370

Project Manager Paul Kalina

Project Manager Phone # 2063105097

Muster Point location Clubhouse

Meeting date 11/29/2023

Business Line Environment

SH&E Manager Tim Gilles

SH&E Manager Phone # 3128335991

First Aid Kit Location Car

Prepared by Friedman, Gus

Shift Summary

Location Terminal 30 Seattle

Attendees (Workers) Gus Friedman;

Attendees (Visitors)

Tasks to be performed Dewatering upgrades SVE 4 repair

Hazards to be considered today pressure, motion

Will there be Lone Workers? No

Hierarchy of controls elimination, ppe

Personal Protective Equipment Task Specific: gloves|Mandatory: safetyglasses,
longpants, reflectivevest, workboots

High Risk Events



Topic of the week Cold Weather PPE

Other topics discussed

Mid day reviews

End of the day comments.The supervisor confirms
that the site is being left in a safe condition and
work crew checked out as fit unless otherwise
specified here

Hazards Motion•
Pressure•

https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayTopicsLibrary/Cold%20Weather%20PPE.pdf
https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayHazardsDescription/MOTION%20HAZARDS_RECOGNITION%20READINESS_PART%207_AUG2018.pdf
https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayHazardsDescription/PRESSURE%20HAZARDS_RECOGNITION%20READINESS_PART%209_OCT2018.pdf
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PORT OF SEATTLE - TERMINAL 30
SVE/AS System Data

Date: Field Tech(s): Actual Time:

PID ID: Weather: HMI Time:

SVE/AS Control Panel

SVE Blower Runtime  
(Hours) HMI

Sparge Zone 1 Time 
Span(s) Operational: HMI

Transfer Pump Runtime 
(Hours) - MS Pump HMI

Sparge Zone 2 Time 
Span(s) Operational: HMI

AS Blower Runtime 
(Hours) - Sparge Blower HMI

Sparge Zone 3 Time 
Span(s) Operational: HMI

AS Heat Exchanger Runtime 
(Hours) HMI

Sparge Zone 4 Time 
Span(s) Operational: HMI

SVE Blower VFD Setpoints 
(Hertz/Amps/Torque %) - VFD HMI

Sparge Zone 5 Time 
Span(s) Operational: HMI

AS Blower VFD Setpoints 
(Hertz/Amps/Torque %) - VFD HMI Sparge Zone Active:

SVE/AS System Settings & Readings

AS Heat Exchanger Discharge Temp  
(°F) - TI-500

SVE Blower Dilution Valve 
(# turns open)

AS Blower Intake Pressure
(" H2O) - DPI-500

SVE Blower Filter Differential 
Pressure (" H20) - DPI-200

AS Bleed Valve 
(# turns open)

SVE Blower Inlet Differential 
Pressure (" H20) - FI-200

AS Blower Discharge Pressure
(PSI) - PI-501

Transfer Pump Discharge Pressure 
(PSI) - PI-300

SVE Blower Inlet Temperature
(oF) - TI-200

SVE Blower Discharge Pressure
(" H2O) - PI-400

SVE Blower Inlet Vacuum
(" H20) - VI-200

SVE Blower Discharge Temperature 
(°F) - TI-400

Knockout Tank Level
(Sightglass % Full)1

SVE Discharge PID
(ppmv)

Treated Vapor Discharge PID
(ppmv)2

Other Components

AS Compressor Oil Level3

(% full sightglass)
SVE Compressor Oil Level3

(% full sightglass)
DTF in Storage Tank 
(ft)

WD in Storage Tank4

(ft)
Water Volume in Storage Tank5

(gal)
Spare Volume to LAH float6

(gal)
NOTES:

Abbreviations: Notes:
" H2O = Inches of Water 1. Low float = 0% full. Mid float = 100% full. 
oF = Degrees Fahrenheit 2. If applicable
PSI = Pounds per Square Inch 3. Oil level should be at the middle of the sightglass with the machine not operating.
% = Percent
DTF - Depth to Fluid
DTB - Depth to Bottom
MP - Measuring Point
WD - Water Depth 6.  Spare vol to LAH float = 1002.8-current water volume

4. WD = 6.92-DTF OR as measured with the dipstick
WD at the LAH float = 3.76 ft (1002.8 gal).; WD at the LAHH float = 4.26 ft (1136.1 gal).
5. Water vol =  WD*266.7
The tank holds 266.7 gal/ft (2000 gal; 7.25' dia x 7.5' H)



PORT OF SEATTLE - TERMINAL 30
AS Manifold Readings

Pressure/Flow Readings

Pressure Flow Valve Pos. Pressure Flow Valve Pos.
(PSIG) (SCFMG) (% Open) (PSIG) (SCFMG) (% Open)

AS-7 AS-17

AS-8 AS-18

AS-9 AS-19

AS-10 AS-20

AS-11 AS-21

AS-22

AS-12 AS-1

AS-13 AS-2

AS-14 AS-3

AS-15 AS-4

AS-16 AS-5

AS-6

AS-23

AS-24

AS-25

AS-26

AS-27

Notes:

Abbreviations:
% = Percent PSIG = Pounds per square inch gauge
" H2O = Inches of water SCFMG = Standard cubic feet per minute gauge
deg F - degrees Fahrenheit
N/A = Not applicable
ppmv = Parts per million volume

Well 
ID Comments

Well 
ID Comments

Zone 2 Zone 4

Zone 3 Zone 1

Zone 5



PORT OF SEATTLE - TERMINAL 30
SVE Manifold Readings (1 of 3)

Date: Time:

Field Tech(s): PID ID:

Weather:

**Instructions: Take readings down PRIOR  to dewatering or adjusting vac/flow. Mini knockout allows PID readings to be taken even if water is present in the rotameters.

Vacuum/Flow readings

Vacuum Flow Valve Pos. PID Vacuum Flow Valve Pos. PID
("H2O) (SCFMG) (% Open) (ppmv) ("H2O) (SCFMG) (% Open) (ppmv)

HSVE-2 SVE-10

HSVE-3 SVE-9

SVE-4 SVE-8

SVE-5 SVE-6

SVE-7 HSVE-1

Abbreviations:
% = Percent N/A = Not applicable SCFMG = Standard cubic feet per minute gauge
" H2O = Inches of water ppmv = Parts per million volume
deg F - degrees Fahrenheit PSIG = Pounds per square inch gauge

Well 
ID Comments

Well 
ID Comments

Notes:

# Turns Open:
Dilution Valve

Vacuum ("H2O):



PORT OF SEATTLE - TERMINAL 30
SVE Manifold Readings (2 of 3)

Date: Time:

Field Tech(s): Pump ID:

Weather:

Dewater Dewater
(Gal) Comments (Gal) Comments

HSVE-2 SVE-10

HSVE-3 SVE-9

SVE-4 SVE-8

SVE-5 SVE-6

SVE-7 HSVE-1

Abbreviations: Gal = gallons

Notes:

SVE Dewatering
Well 

ID
Well 

ID



PORT OF SEATTLE - TERMINAL 30
SVE Manifold Readings (3 of 3)

Date: Time:

Field Tech(s): Weather:

**Instructions: Take these readings  AFTER dewatering and adjusting vac/flow to limit water production.

FINAL Vacuum/Flow readings

Vacuum Flow Valve Pos. Vacuum Flow Valve Pos.
("H2O) (SCFMG) (% Open) ("H2O) (SCFMG) (% Open)

HSVE-2 SVE-10

HSVE-3 SVE-9

SVE-4 SVE-8

SVE-5 SVE-6

SVE-7 HSVE-1

Abbreviations:
% = Percent
" H2O = Inches of water
SCFMG = Standard cubic feet per minute gauge

Well 
ID Comments

Well 
ID Comments

Notes:

Dilution Valve
# Turns Open:

Vacuum ("H2O):



INSTRUMENT CALIBRATION REPORT 

Pine Environmental Services, Inc. 
Instrument ID 27621 

Description RAE MiniRAE 3000 V2.22A 
Calibrated II/27/2023 6:27:16PM 

Manufacturer Rae Systems 
Model Number PGM7320 

Serial Number/ Lot 592-913341 
Number 
Location Seattle 

Department 

Pine Environmental Services LLC 
3225 South I 16th St. 
Building 1 Suite 181 
Tukwila, WA 98168 

State Certified 
Status Pass 

Temp°C 18 

Humidity % 36 

425-285-9\02 

Calibration Specifications 
Group# I 

Group Name VOC 

Stated Acey Pct of Reading 
Norn In Val/ In Val 

I 00.0 / I 00.0 
l!!..hl!! 
PPM 

Out Val 

100.0 

Test Instruments Used During the Calibration 

Out Type 

PPM 

Range Ace % 0.0000 
Reading Ace~ 3.0000 

Plus/Minus 0.0 

FndAs 

103.5 

LftAs 

100.0 

Dev% Piw/Fail 

0.00% Pass 

(As Of Cal Entry Date) 

Serial Number/ Nut Cal Date / 
Test Standard ID Description Manufacturer Model Number Lot Number Last Cal Date/ Expiration Date 

Opened Date 
SEA ISO 
l00PPM 
304-402817044-
1 

Isobutylene (C4H8) I 00 Airgas 
PPM 

Notes about this calibration 

Calibration Result Calibration Successful 
Who Calibrated Hakam Benlashher 

x02ai99cp342066 304-402817044 
-1 

8/11/2027 

I 

All · ct· t the manufacturer's sp 'fi I~struments are calibrated by Pine Environmental Services LL~ ac~or h~ng ~t. accordance with the 
ec1 ications, but it is the customer's responsibility to calibrate and mamtam t ~s uni md 

c. , own specific nee s. N . . manu1acturer's specifications and/or the customers . t of equipment 
ohfy P1ne Environmental Services LLC of any defect within 24 hours of receip 

Please call 800-301-9663 for Technical Assistance 

. . NJ 08561 800-301-9663 Pme Environmental Services LLC Windsor Industrial Park, 92 North Main Street, Bldg 20, Windsor, ' 
www.pine-environmental .com 



INSTRUMENT CALIBRATION REPORT 1J 
Pine Environmental Services, Inc. 

Instrument ID 46330 
Description Solinst Pump 
Calibrated 11/28/2023 4:57:21 PM 

Manufacturer Solinst 
Model Number Pump 

Serial Number/ Lot na 
Number 
Location Seattle 

Department 

Pinc Environmental Services LLC 
3225 South I 16th St. 
Building I Suite 181 
Tukwila, WA 98168 

State Certified 
Status Pass 

Temp °C 17 

Humidity % 35 

425-285-9102 

Calibration Specifications 
Group# I 

Group Name 
Test Performed: Yes As Found Result: Pass 

Test Instruments Used Durin2 the Calibration 

Test Standard ID Descri11tion Manufacturer 

Notes about this calibration 

Calibration Result Calibration Successful 
Who Calibrated Warren Baxter 

As Left Result: Pass 

(As Of Cal Ent!)'. Date} 
Serial Number / Next Cal Date / Model Number Lot Number Last Cal Date/ Ex11iration Date 

011ened Date 

All instruments are calibrated by Pine Environmental Services LLC according to the manufacturer's specifications, but it is the customer's responsibility to calibrate and maintain this unit in accordance with the 
manufacturer's specifications and/or the customer's own specific needs. 

Notify Pine Environmental Services LLC of any defect within 24 hours of receipt of equipment 
Please call 800-301-9663 for Technical Assistance 

Pine Environmental Services LLC Windsor Industrial Park, 92 North Main Street, Bldg 20, Windsor, NJ 0856 1, 800-301 -9663 
www.pine-environmental.com 
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PORT OF SEATTLE - TERMINAL 30
SVE/AS System Data

Date: Field Tech(s): Actual Time:

PID ID: Weather: HMI Time:

SVE/AS Control Panel

SVE Blower Runtime  
(Hours) HMI

Sparge Zone 1 Time 
Span(s) Operational: HMI

Transfer Pump Runtime 
(Hours) - MS Pump HMI

Sparge Zone 2 Time 
Span(s) Operational: HMI

AS Blower Runtime 
(Hours) - Sparge Blower HMI

Sparge Zone 3 Time 
Span(s) Operational: HMI

AS Heat Exchanger Runtime 
(Hours) HMI

Sparge Zone 4 Time 
Span(s) Operational: HMI

SVE Blower VFD Setpoints 
(Hertz/Amps/Torque %) - VFD HMI

Sparge Zone 5 Time 
Span(s) Operational: HMI

AS Blower VFD Setpoints 
(Hertz/Amps/Torque %) - VFD HMI Sparge Zone Active:

SVE/AS System Settings & Readings

AS Heat Exchanger Discharge Temp  
(°F) - TI-500

SVE Blower Dilution Valve 
(# turns open)

AS Blower Intake Pressure
(" H2O) - DPI-500

SVE Blower Filter Differential 
Pressure (" H20) - DPI-200

AS Bleed Valve 
(# turns open)

SVE Blower Inlet Differential 
Pressure (" H20) - FI-200

AS Blower Discharge Pressure
(PSI) - PI-501

Transfer Pump Discharge Pressure 
(PSI) - PI-300

SVE Blower Inlet Temperature
(oF) - TI-200

SVE Blower Discharge Pressure
(" H2O) - PI-400

SVE Blower Inlet Vacuum
(" H20) - VI-200

SVE Blower Discharge Temperature 
(°F) - TI-400

Knockout Tank Level
(Sightglass % Full)1

SVE Discharge PID
(ppmv)

Treated Vapor Discharge PID
(ppmv)2

Other Components

AS Compressor Oil Level3

(% full sightglass)
SVE Compressor Oil Level3

(% full sightglass)
DTF in Storage Tank 
(ft)

WD in Storage Tank4

(ft)
Water Volume in Storage Tank5

(gal)
Spare Volume to LAH float6

(gal)
NOTES:

Abbreviations: Notes:
" H2O = Inches of Water 1. Low float = 0% full. Mid float = 100% full. 
oF = Degrees Fahrenheit 2. If applicable
PSI = Pounds per Square Inch 3. Oil level should be at the middle of the sightglass with the machine not operating.
% = Percent
DTF - Depth to Fluid
DTB - Depth to Bottom
MP - Measuring Point
WD - Water Depth 6.  Spare vol to LAH float = 1002.8-current water volume

4. WD = 6.92-DTF OR as measured with the dipstick
WD at the LAH float = 3.76 ft (1002.8 gal).; WD at the LAHH float = 4.26 ft (1136.1 gal).
5. Water vol =  WD*266.7
The tank holds 266.7 gal/ft (2000 gal; 7.25' dia x 7.5' H)



PORT OF SEATTLE - TERMINAL 30
AS Manifold Readings

Pressure/Flow Readings

Pressure Flow Valve Pos. Pressure Flow Valve Pos.
(PSIG) (SCFMG) (% Open) (PSIG) (SCFMG) (% Open)

AS-7 AS-17

AS-8 AS-18

AS-9 AS-19

AS-10 AS-20

AS-11 AS-21

AS-22

AS-12 AS-1

AS-13 AS-2

AS-14 AS-3

AS-15 AS-4

AS-16 AS-5

AS-6

AS-23

AS-24

AS-25

AS-26

AS-27

Notes:

Abbreviations:
% = Percent PSIG = Pounds per square inch gauge
" H2O = Inches of water SCFMG = Standard cubic feet per minute gauge
deg F - degrees Fahrenheit
N/A = Not applicable
ppmv = Parts per million volume

Well 
ID Comments

Well 
ID Comments

Zone 2 Zone 4

Zone 3 Zone 1

Zone 5



PORT OF SEATTLE - TERMINAL 30
SVE Manifold Readings (1 of 3)

Date: Time:

Field Tech(s): PID ID:

Weather:

**Instructions: Take readings down PRIOR  to dewatering or adjusting vac/flow. Mini knockout allows PID readings to be taken even if water is present in the rotameters.

Vacuum/Flow readings

Vacuum Flow Valve Pos. PID Vacuum Flow Valve Pos. PID
("H2O) (SCFMG) (% Open) (ppmv) ("H2O) (SCFMG) (% Open) (ppmv)

HSVE-2 SVE-10

HSVE-3 SVE-9

SVE-4 SVE-8

SVE-5 SVE-6

SVE-7 HSVE-1

Abbreviations:
% = Percent N/A = Not applicable SCFMG = Standard cubic feet per minute gauge
" H2O = Inches of water ppmv = Parts per million volume
deg F - degrees Fahrenheit PSIG = Pounds per square inch gauge

Well 
ID Comments

Well 
ID Comments

Notes:

# Turns Open:
Dilution Valve

Vacuum ("H2O):



PORT OF SEATTLE - TERMINAL 30
SVE Manifold Readings (2 of 3)

Date: Time:

Field Tech(s): Pump ID:

Weather:

Dewater Dewater
(Gal) Comments (Gal) Comments

HSVE-2 SVE-10

HSVE-3 SVE-9

SVE-4 SVE-8

SVE-5 SVE-6

SVE-7 HSVE-1

Abbreviations: Gal = gallons

Notes:

SVE Dewatering
Well 

ID
Well 

ID



PORT OF SEATTLE - TERMINAL 30
SVE Manifold Readings (3 of 3)

Date: Time:

Field Tech(s): Weather:

**Instructions: Take these readings  AFTER dewatering and adjusting vac/flow to limit water production.

FINAL Vacuum/Flow readings

Vacuum Flow Valve Pos. Vacuum Flow Valve Pos.
("H2O) (SCFMG) (% Open) ("H2O) (SCFMG) (% Open)

HSVE-2 SVE-10

HSVE-3 SVE-9

SVE-4 SVE-8

SVE-5 SVE-6

SVE-7 HSVE-1

Abbreviations:
% = Percent
" H2O = Inches of water
SCFMG = Standard cubic feet per minute gauge

Well 
ID Comments

Well 
ID Comments

Notes:

Dilution Valve
# Turns Open:

Vacuum ("H2O):



INSTRUMENT CALIBRATION REPORT 

Pine Environmental Services, Inc. 
Instrument ID 36950 

Description MlniRae 3000 V2.22A 
Calibrated 12/12/2023 11 :26:34AM 

Manufacturer Rae Systems 
Model Number MiniRAE 3000 

Serial Number/ Lot -592-918800 
Number 
Location North Carolina 

Department 

Pine Environmental Services LLC 
530 Pylon Drive 

Raleigh, NC 27606 
Phone: (919) 713-000S 

State Certified 
Status Pass 

Temp °C 16 

Humidity % 51 

Calibration Suecificati.911_~ 
Group# 

Group Name Isobutylene 
Stated Acey Pct of Reading 

Norn In Val / In Val 

100.00 I 100.00 
In Type 
PPM 

Out Val 
100.00 

Test Instruments Used During the Calibration 

Test Standard ID Description Manufacturer 

SEA ISO 
l00PPM 
304-402817044-

Isobutylene (C4H8) I 00 Airgas 
PPM 

Notes about this calibration 

Calibration Result Calibration Successful 
Who Calibrated Warren Baxter 

Out Type 
PPM 

Model Number 

Range Ace % 0.0000 
Reading Ace % 3.0000 

Plus/Minus 0.00 
FndAs 
104.00 

LftAs 
99.80 

Pass/Fail 

-0.20% Pass 

(As Of Cal Entry Date) 
Serial Number/ Next Cal Date/ 
Lot Number Last Cal Date/ Expiration Date 

Opened Date 
x02ai99cp342066 304-402817044 

-1 
8/11/2027 

All instruments are calibrated by Pine Environmental Services LLC according to the manufacturer's 
specifications, but it is the customer's responsibility to calibrate and maintain this unit in accordance w1th tn~ 

manufacturer's specifications and/or the customer•s own specific needs. 
Notify Pine Environmental Services LLC of any defect within 24 hours of receipt of equipment 

Please call 800-301-9663 for Technical Assistance 

Pine Environmental Services LLC Windsor Industrial Park, 92 North Main Street, Bldg 20, Windsor, NJ 0856 \, 800-30 \-9663 
www.pine-environmental.com 



INSTRUMENT CALIBRATION REPORT 
Pine Environmental Services LLC 

29 Washington Avenue, Unit A 
Scarborough, ME 04o74 

Toll-free: (888) 779-PINE (7463) 

Pine Environmental Services, Inc.· 
Instrument lD 44 \ 06 

Description Solinst Pump 
Calibrated 12/12/2023 5:48:40PM 

Manufacturer Solinst 
Model Number Pump 

Serial Number/ Lot na 
Number 
Location Maine 

Department 

Calibration Specifications 
Group# 

Group Name 
TeSt Performed: Yes As Found Result: Pass 

Test Instruments Used During the Calibration 

Test Standard ID Description Manufacturer 

Notes about this calibration 

Calibration Result Calibration Successful 
Who Calibrated Warren Baxter 

Model Number 

State Certified 
Status Pass 

Temp °C 18 

Humidity% 43 

As Left Result: Pass 

(As Of Cal Entrv Date) 
Serial Number/ Next Cal Date/ 
Lot Number Last Cal Date/ Expiration Date 

Opened Date 

All instruments are calibrated by Pine Environmental Services LLC according, to the mam.1factutet's 
specifications, but it is the customer's responsibility to calibrate and mainta:m this un\t \n accoto.ancc '-'1\t\\ t\\c 

manufacturer's specifications and/or the customer's own speciflc needs. 
Notify Pine Environmental Services LLC of any defect within 24 hours o{ recei\)t o{ e(\Ui\)m.ent 

Please call 800-301-9663 for Technical Assistance 

Pine Environmental Services LLC Windsor lndustria\ Park, 92 Nonh Main Street, B\dg 20, W,ndsor, Nl 0%56 \, %00-30 \-9663 
www .pine-environmental.com 







Field Tech(s):

Date:

T-30 Quarterly O&M Checklist

REGULAR TASKS
System ON:

Zero out mag gauges

Confirm mag gauges w/ a manometer

Test AS pressure gauge accuracy (turn zone on and off. All gauges should equilibrate)

If possible: Check AS pressure on individual well heads in the well field and compare to readings at the manifold

System OFF:
Test poly tank float switches

Test KO tank float switches

Check SVE vac gauges for zeroing

Scrub out KOT sightglass

Check particulate filter housing for water accumulation. Empty if needed. Visually inspect filter.

Megger test SVE & AS motors

Clean out any garbage/weeds from the system area

LOTO electrical and tighten wire lugs/terminals on all control and electrical connections inside cabinet

Exercise all valves (open valves normally closed and then return to original position)

EXTRA TASKS

   _________________________________________________________________________________________________________

   _________________________________________________________________________________________________________

   _________________________________________________________________________________________________________

   _________________________________________________________________________________________________________

   _________________________________________________________________________________________________________

   _________________________________________________________________________________________________________

   _________________________________________________________________________________________________________

   _________________________________________________________________________________________________________

   _________________________________________________________________________________________________________

   _________________________________________________________________________________________________________

   _________________________________________________________________________________________________________



PORT OF SEATTLE - TERMINAL 30
SVE/AS System Data

Date: Field Tech(s): Actual Time:

PID ID: Weather: HMI Time:

SVE/AS Control Panel

SVE Blower Runtime  
(Hours) HMI

Sparge Zone 1 Time 
Span(s) Operational: HMI

Transfer Pump Runtime 
(Hours) - MS Pump HMI

Sparge Zone 2 Time 
Span(s) Operational: HMI

AS Blower Runtime 
(Hours) - Sparge Blower HMI

Sparge Zone 3 Time 
Span(s) Operational: HMI

AS Heat Exchanger Runtime 
(Hours) HMI

Sparge Zone 4 Time 
Span(s) Operational: HMI

SVE Blower VFD Setpoints 
(Hertz/Amps/Torque %) - VFD HMI

Sparge Zone 5 Time 
Span(s) Operational: HMI

AS Blower VFD Setpoints 
(Hertz/Amps/Torque %) - VFD HMI Sparge Zone Active:

SVE/AS System Settings & Readings

AS Heat Exchanger Discharge Temp  
(°F) - TI-500

SVE Blower Dilution Valve 
(# turns open)

AS Blower Intake Pressure
(" H2O) - DPI-500

SVE Blower Filter Differential 
Pressure (" H20) - DPI-200

AS Bleed Valve 
(# turns open)

SVE Blower Inlet Differential 
Pressure (" H20) - FI-200

AS Blower Discharge Pressure
(PSI) - PI-501

Transfer Pump Discharge Pressure 
(PSI) - PI-300

SVE Blower Inlet Temperature
(oF) - TI-200

SVE Blower Discharge Pressure
(" H2O) - PI-400

SVE Blower Inlet Vacuum
(" H20) - VI-200

SVE Blower Discharge Temperature 
(°F) - TI-400

Knockout Tank Level
(Sightglass % Full)1

SVE Discharge PID
(ppmv)

Treated Vapor Discharge PID
(ppmv)2

Other Components

AS Compressor Oil Level3

(% full sightglass)
SVE Compressor Oil Level3

(% full sightglass)
DTF in Storage Tank 
(ft)

WD in Storage Tank4

(ft)
Water Volume in Storage Tank5

(gal)
Spare Volume to LAH float6

(gal)
NOTES:

Abbreviations: Notes:
" H2O = Inches of Water 1. Low float = 0% full. Mid float = 100% full. 
oF = Degrees Fahrenheit 2. If applicable
PSI = Pounds per Square Inch 3. Oil level should be at the middle of the sightglass with the machine not operating.
% = Percent
DTF - Depth to Fluid
DTB - Depth to Bottom
MP - Measuring Point
WD - Water Depth 6.  Spare vol to LAH float = 1002.8-current water volume

4. WD = 6.92-DTF OR as measured with the dipstick
WD at the LAH float = 3.76 ft (1002.8 gal).; WD at the LAHH float = 4.26 ft (1136.1 gal).
5. Water vol =  WD*266.7
The tank holds 266.7 gal/ft (2000 gal; 7.25' dia x 7.5' H)



PORT OF SEATTLE - TERMINAL 30
AS Manifold Readings

Pressure/Flow Readings

Pressure Flow Valve Pos. Pressure Flow Valve Pos.
(PSIG) (SCFMG) (% Open) (PSIG) (SCFMG) (% Open)

AS-7 AS-17

AS-8 AS-18

AS-9 AS-19

AS-10 AS-20

AS-11 AS-21

AS-22

AS-12 AS-1

AS-13 AS-2

AS-14 AS-3

AS-15 AS-4

AS-16 AS-5

AS-6

AS-23

AS-24

AS-25

AS-26

AS-27

Notes:

Abbreviations:
% = Percent PSIG = Pounds per square inch gauge
" H2O = Inches of water SCFMG = Standard cubic feet per minute gauge
deg F - degrees Fahrenheit
N/A = Not applicable
ppmv = Parts per million volume

Well 
ID Comments

Well 
ID Comments

Zone 2 Zone 4

Zone 3 Zone 1

Zone 5



PORT OF SEATTLE - TERMINAL 30
SVE Manifold Readings (1 of 3)

Date: Time:

Field Tech(s): PID ID:

Weather:

**Instructions: Take readings down PRIOR  to dewatering or adjusting vac/flow. Mini knockout allows PID readings to be taken even if water is present in the rotameters.

Vacuum/Flow readings

Vacuum Flow Valve Pos. PID Vacuum Flow Valve Pos. PID
("H2O) (SCFMG) (% Open) (ppmv) ("H2O) (SCFMG) (% Open) (ppmv)

HSVE-2 SVE-10

HSVE-3 SVE-9

SVE-4 SVE-8

SVE-5 SVE-6

SVE-7 HSVE-1

Abbreviations:
% = Percent N/A = Not applicable SCFMG = Standard cubic feet per minute gauge
" H2O = Inches of water ppmv = Parts per million volume
deg F - degrees Fahrenheit PSIG = Pounds per square inch gauge

Well 
ID Comments

Well 
ID Comments

Notes:

# Turns Open:
Dilution Valve

Vacuum ("H2O):



PORT OF SEATTLE - TERMINAL 30
SVE Manifold Readings (2 of 3)

Date: Time:

Field Tech(s): Pump ID:

Weather:

Dewater Dewater
(Gal) Comments (Gal) Comments

HSVE-2 SVE-10

HSVE-3 SVE-9

SVE-4 SVE-8

SVE-5 SVE-6

SVE-7 HSVE-1

Abbreviations: Gal = gallons

Notes:

SVE Dewatering
Well 

ID
Well 

ID



PORT OF SEATTLE - TERMINAL 30
SVE Manifold Readings (3 of 3)

Date: Time:

Field Tech(s): Weather:

**Instructions: Take these readings  AFTER dewatering and adjusting vac/flow to limit water production.

FINAL Vacuum/Flow readings

Vacuum Flow Valve Pos. Vacuum Flow Valve Pos.
("H2O) (SCFMG) (% Open) ("H2O) (SCFMG) (% Open)

HSVE-2 SVE-10

HSVE-3 SVE-9

SVE-4 SVE-8

SVE-5 SVE-6

SVE-7 HSVE-1

Abbreviations:
% = Percent
" H2O = Inches of water
SCFMG = Standard cubic feet per minute gauge

Well 
ID Comments

Well 
ID Comments

Notes:

Dilution Valve
# Turns Open:

Vacuum ("H2O):



PORT OF SEATTLE - TERMINAL 30
Megger Testing of Motor Windings

Field Tech(s): Equipment ID:
Date:

Motor

Motor 
Winding 

Resistance
Insulation 
Resistance

Winding 
Resistance

Insulation 
Resistance

Wires Date (Ohms) (Megaohms) (Ohms) (Megaohms) G= Ground Wire
G & B N/A N/A (>100.0) NM N/A (>100.0) NM B= Brown Wire
G & O N/A N/A (>100.0) NM N/A (>100.0) NM O= Orange Wire
G & Y N/A N/A (>100.0) NM N/A (>100.0) NM Y= Yellow Wire
B & O N/A NM N/A (0.00) NM N/A (0.00) N/A= Not applicable
O & Y N/A NM N/A (0.00) NM N/A (0.00)
B & Y N/A NM N/A (0.00) NM N/A (0.00)

Notes:
1 These tests check for a breakdown of insulation within the internal motor windings over time. Use a Megger Model MIT 220.
2 Baseline data is unavailable. Testing was not conducted by CRETE and readings were only initiated once issues with the AS motor were identified.
3 Insulation resistance testing was completed between winding phase at 500 volts over approximately 30 seconds
4 >1,000 Mohm readings generally means you have an open curcuit
5 0.00 Mohm readings mean that the phase being tested is shorted to Ground
6 Ideally the phase-to-phase winding resistance readings between each phase should be the same or at least very close
7 Phase-to-phase winding resistance readings should not be 0 ohms (i.e. short) or OL (overload) or infinity 
8 Generally high resistance readings (greater than 10 Mohms) indicate the motor insulation is good

Motor
Test

Motor Wires B & O O & Y B & Y G & B G & O G & Y
Date/Time (Ohms) (Ohms) (Ohms) (Megaohms) (Megaohms) (Megaohms)

Baseline N/A N/A N/A N/A N/A N/A

Motor
Test

Motor Wires B & O O & Y B & Y G & B G & O G & Y
Date/Time (Ohms) (Ohms) (Ohms) (Megaohms) (Megaohms) (Megaohms)

Baseline N/A N/A N/A N/A N/A N/A

Winding Resistance Insulation Resistance

Winding Resistance Insulation Resistance

Baseline Readings (See Note 2)
AS Compressor SVE Blower

AS Compressor Motor

SVE Blower Motor

Legend:

Comments

Comments

AECOM
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T-30 Summa Can Vapor Sampling Field Form 
 

Project:  Terminal 30                     Site Address:   1901 East Marginal Way South, Seattle, WA                 

Date: ____________________      Field Personnel: _________________________________________________          

Weather: ____________________________             Weather Barometric Pressure (in Hg): _________________ 

Sample ID: ________________________________   (INLET/DISCHARGE-mmddyy) 

Sample Port Description:  _____________________________________________________________________        

                        
Conditions at Sample Port: 

Pressure (PSI) Temperature (F) VOCs via PID (ppmv) SVE Runtime (hrs) 
    

 
Before Sampling: Summa Can Leak Test1: 

 Yes or No (Y/N) 
Install clean tubing on the 
sample port 

 

Purge the tubing (30-60 
seconds) 

 

 
1 For the summa can leak test, connect the flow controller to the can with the cap nut secured. No air should enter the can when 

the can valve is opened. Once this is confirmed, open the summa can valve and record the initial vacuum. Wait for two minutes 
and then record the vacuum again. If the two readings do not match there is a leak and a new can and valve should be acquired 
before sampling. 

 
Sampling Information2: 

Sample Canister 
LAB ID 

Flow Controller 
LAB ID 

Sample 
Canister 

Size 

Initial 
Canister 
Reading 
(in-Hg)3 

Sample 
Times 

Sample  
Date(s) 

Final 
Canister 
Reading 
(in-Hg)3 

 

 

  

Sample Start  

  

Sample End 
Analyses Requested: 

  
2 The flow controller should be for a 4-5 minute integrated sample 
3 Canisters measured using a standard vacuum gauge 
 
Sample Collection Notes and General Observations: 
 
 

 

Initial Canister 
Reading 
(in-Hg) 

Duration of 
Test (2 min 

recommended) 

Final Canister 
Reading 
(in-Hg) 

   





INSTR\lMENT CALIBRATH>N REPORT 
Pine F:nvironmental Services LLC 

3225 <iouth I 16th St. 
Huildmg I Suite 181 
rukwila. WA 98168 

l25-2~5-9 I 02 Pinc EnYironntcntal Sl'rviccs, lnc. 
lnstnnncnt ID 41369 

Description MlniRae 3000 
Calibrated l 2/19/2023 12:29: 16PM 

Manufacturer Rae Systems 
Model Number PGM 7320 

S<.'rial Number/ Lot 592-922375 
Number 
Location Seattle 

Department 

State Certified 
Status Pass 

Temp °C 18 

Humidity% 48 

Calibration Specifications 
Group# 

Group Name lsobutylene 
Stated Acey Pct of Reading 

Norn In Val / In Val 
100.0 I 100.0 

In Type 
PPM 

Out Val 
100.0 

Test Instruments Used During the Calibration 

Test Standard ID Description Manufacturer 

SEA ISO 
lOOPPM 
304-402817044-
l 

Isobutylene (C4H8) 100 Airgas 
PPM 

Notes about this calibration 

Calibration Result Calibration Successful 
Who Calibrated Hakam Benlashher 

Out Type 
PPM 

Range Ace % 0.0000 
Reading Ace% 3.0000 

Plus/Minus 0.0 
Fnd As 
106.8 

LftAs 
100.8 

Dev¾ Pass/fail 
0.80% Pass 

(As Of Cal Entrv Date) 
Serial Number/ Next Cal Date I Model Number Lot Number Last Cal Date/ Expiration Date 

x02ai99cp342066 304-402817044 
-1 

Opened Date 
8/11/2027 

All instruments are calibrated by Pine Environmental Services LLC according to the manufact\.uer's specifications, but it is the customer's responsibility to calibrate and maintain this unit in accordance -w1.tn tne manufacturer's specifications and/or the customer's own specific needs. Notify Pinc Environmental Services LLC of any defect within 24 hours of receipt o{ equi\)mcnt Please call 800-301-9663 for Technical Assistance 

Pine Environmenral Services LLC Windsor Industrial Park., 92 North Main Street, Bldg 20, Windsor, Nl 0?>56\, io0-30\-'~663 
www.pine-environmental.com 



, 
Pine EnvironrnC'ntaf SC'rviccs, Inc. 

1nstr-umcnt lD 44106 
Description Solinst Pump 
Calibrated 12/20/2023 12:53 :08PM 

Manufacturer Solinsr 
Model Number Pump 

Serial Number/ Lot na 
Number 
Location Seattle 

Department 

Group# l 
Group Name 

Calibration Specifications 

l'inc f:nvironrr,ent~I Services LLC 
122S t:.;outh \\6th St. 
Bui\ding I Suite \ & \ 

fukwila. WA 98 I 68 
/\2 5-285-9 I 0'2 

State Certified 
Status Pass 

Temp°C 18 

Humidity % 47 

1 Test Performed: Yes As Found Result: Pass As Left Result: Pass 

Test Instruments Used During the Calibration (As Of Cal Entry Date) 

I 

Test Standard ID Description Manufacturer 

Notes about this calibration 

Calibration Result Calibration Successful 
Who Calibrated Hakam Benlashher 

Model Number 
Serial Number/ Next Cal Date I 
Lot Number Last Cal Date/ Expiration Date 

Opened Date 

All instruments are calibrated by Pine Environmental Services LLC according to the manufacturer's 
specifications, but it is the customer's responsibility to calibrate and maintain this unit in accordance with the 

manufacturer's specifications and/or the customer's own specific needs. 
Notify Pine Environmental Services LLC of any defect within 24 hours of receipt of equipment 

Please call 800-301-9663 for Technical Assistance 

Pine Environmental Services LLC Windsor Industrial Park, 92 North Main Street, Bldg 20, Windsor, NJ 08561, 800-30 \-9663 
www.pine-environmental.com 
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Vapor Sampling Field Forms 

 
 
 
 
 
 
 
 
 
 
 

 





T-30 Summa Can Vapor Sampling Field Form

Project: Terminal 30

Date: 6 In18
Weather: n O
Sample ID:
Sample Port Description:

Site Address: 1901 East Marginal Way South. Seattle, WA

Field Personnel:

Weather Barometric Pressure (in Hg):

(INJ,Ä.'uSCWRGEQmddyy)

Conditions at Sam le Port:
Pressure (PSI) Tem erature OF VOCs via PID ( mv) SVE Runtime (hrs)

Before Sa
Yes or No

Install clean tubing on the
sam le rt
Purge the tubing (30-60
seconds

Summa Can Leak Testl :
Initial Canister Duration of

Reading Test (2 min
in-H recommended

30

Final Canister
Reading

in-H

I For fre summa can leak test, connect the flow controller to the can with the cap nut secured. No air should enter the can when
the can valve is opened. Once this is confirmed, open the summa can valve and record the initial vacuum. Wait for two minutes
and thal record the vacuum again. If the two readings do not match there is a leak and a new can and valve should be acquired
before sampling.

Sam lin Information2 .
Sample

Sample Canister Flow Controller CanisterLAB ID LAB ID Size

344 0 1 1 \
Analyses Requested:

Initial
Canister
Reading
in-H 3

Sample Sample
Times Date(s)

Sam le Start

Iqos
Sam le End

IL.(IZ

Final
Canister
Reading
in-H 3

2 The flow controller should be for a 4-5 minute integrated sample
3 Canisters measured using a standard vacuum gauge

Sam le Collection Notes and General Observations:

Page 1 of 1



T-30 Summa Can Vapor Sampling Field Form

Project: Tenninal 30 Site Address: 1901 East Marginal Way South, Seattle. WA

Date: Field Personnel:

Weather: Goo Weather Barometric Pressure ( in Mg):

Sample ID: (INLE.3'uSGHkRGE-mmddyy)

Sample Port Description:

Conditions at Sam le Port:
Pressure SI) Tem erature OF VOCs via PID( mv) SVE Runtime (hrs)

Before Sa lin
Yes or No

Install clean tubing on the
sam le rt
Purge the tubing (30-60

Summa Can Leak Testl :
Initial Canister Duration of

Reading Test (2 min
in-H recommended

730

Final Canister
Reading

in-H

30
seconds

1 For the summa can leak test, connect the flow controller to the can with the cap nut secured. No air should enter the can when
the can valve is opened. Once this is confirmed, open the summa can valve and record the initial vacuum. Wait for two minutes
and then record the vacuum again. If the two readings do not match there is a leak and a new can and valve should be acquired
before sampling.

Sam lin Information2 .
InitialSample

Sample Canister Flow Controller
Canister

Canister Sample Sample
LAB ID LAB ID Reading Times Date(s)Size in-H

Sam le Start

IL > 30 1313
Sam le End

Analyses Requested:

2 The flow controller should be for a 4-5 minute integrated sample
3 Canisters measured using a standard vacuum gauge

Sam le Collection Notes and General Observations:

Page i of I

Final
Canister
Reading
in-H
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T-30 Summa Can Vapor Sampling Field Form 
 

Project:  Terminal 30                     Site Address:   1901 East Marginal Way South, Seattle, WA                 

Date: ____________________      Field Personnel: _________________________________________________          

Weather: ____________________________             Weather Barometric Pressure (in Hg): _________________ 

Sample ID: ________________________________   (INLET/DISCHARGE-mmddyy) 

Sample Port Description:  _____________________________________________________________________        

                        
Conditions at Sample Port: 

Pressure (PSI) Temperature (F) VOCs via PID (ppmv) SVE Runtime (hrs) 
    

 
Before Sampling: Summa Can Leak Test1: 

 Yes or No (Y/N) 
Install clean tubing on the 
sample port 

 

Purge the tubing (30-60 
seconds) 

 

 
1 For the summa can leak test, connect the flow controller to the can with the cap nut secured. No air should enter the can when 

the can valve is opened. Once this is confirmed, open the summa can valve and record the initial vacuum. Wait for two minutes 
and then record the vacuum again. If the two readings do not match there is a leak and a new can and valve should be acquired 
before sampling. 

 
Sampling Information2: 

Sample Canister 
LAB ID 

Flow Controller 
LAB ID 

Sample 
Canister 

Size 

Initial 
Canister 
Reading 
(in-Hg)3 

Sample 
Times 

Sample  
Date(s) 

Final 
Canister 
Reading 
(in-Hg)3 

 

 

  

Sample Start  

  

Sample End 
Analyses Requested: 

  
2 The flow controller should be for a 4-5 minute integrated sample 
3 Canisters measured using a standard vacuum gauge 
 
Sample Collection Notes and General Observations: 
 
 

 

Initial Canister 
Reading 
(in-Hg) 

Duration of 
Test (2 min 

recommended) 

Final Canister 
Reading 
(in-Hg) 
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Appendix C 
Vapor Sampling  

Laboratory Analytical Reports 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

James E. Bruya, Ph.D. 5500 4th Avenue South 
Yelena Aravkina, M.S. Seattle, WA 98108 
Michael Erdahl, B.S. (206) 285-8282 
Vineta Mills, M.S. fbi@isomedia.com 
Eric Young, B.S. www.friedmanandbruya.com 

 
 
 
 
March 28, 2023 
 
 
 
Paul Kalina, Project Manager 
AECOM 
1111 3rd Ave, Suite 1600 
Seattle, WA 98101 
 
Dear Mr Kalina: 
 
Included are the results from the testing of material submitted on March 16, 2023 from 
the T-30, F&BI 303280 project.  There are 8 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: Gus Friedman  
AEC0328R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on March 16, 2023 by Friedman & 
Bruya, Inc. from the AECOM T-30, F&BI 303280 project.  Samples were logged in 
under the laboratory ID’s listed below. 
 
Laboratory ID AECOM 
303280 -01 SVE-Eff-031523 
 
 
Non-petroleum compounds identified in the air phase hydrocarbon (APH) ranges were 
subtracted per the MA-APH method. 
 
All quality control requirements were acceptable. 
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Analysis For Volatile Compounds By Method MA-APH 
 
Client Sample ID: SVE-Eff-031523 Client: AECOM 
Date Received: 03/16/23 Project: T-30, F&BI 303280 
Date Collected: 03/15/23 Lab ID: 303280-01 1/15 
Date Analyzed: 03/22/23 Data File: 032130.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 96 70 130 
 
 Concentration 
Compounds: ug/m3 
 
APH EC5-8 aliphatics  29,000 
APH EC9-12 aliphatics  14,000 
APH EC9-10 aromatics <370 
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Analysis For Volatile Compounds By Method MA-APH 
 
Client Sample ID: Method Blank Client: AECOM 
Date Received: Not Applicable Project: T-30, F&BI 303280 
Date Collected: Not Applicable Lab ID: 03-0663 MB 
Date Analyzed: 03/21/23 Data File: 032112.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 79 70 130 
 
 Concentration 
Compounds: ug/m3 
 
APH EC5-8 aliphatics <75 
APH EC9-12 aliphatics <25 
APH EC9-10 aromatics <25 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: SVE-Eff-031523 Client: AECOM 
Date Received: 03/16/23 Project: T-30, F&BI 303280 
Date Collected: 03/15/23 Lab ID: 303280-01 1/15 
Date Analyzed: 03/22/23 Data File: 032130.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 107 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <4.8 <1.5 
Toluene <280 <75 
Ethylbenzene <6.5 <1.5 
m,p-Xylene <13 <3 
o-Xylene <6.5 <1.5 
Naphthalene <3.9 <0.75 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: Method Blank Client: AECOM 
Date Received: Not Applicable Project: T-30, F&BI 303280 
Date Collected: Not Applicable Lab ID: 03-0663 MB 
Date Analyzed: 03/21/23 Data File: 032112.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 82 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:  03/28/23 
Date Received:  03/16/23 
Project:  T-30, F&BI 303280 
 

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

 
Laboratory Code:  303269-01 1/4.7 (Duplicate) 
 
 
Analyte 

 
Reporting 

Units 

 
Sample 
Result 

 
Duplicate 

Result 

 
RPD 

(Limit 30) 
APH EC5-8 aliphatics ug/m3 <350 <350 nm 
APH EC9-12 aliphatics ug/m3 <120 <120 nm 
APH EC9-10 aromatics ug/m3 <120 <120 nm 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
APH EC5-8 aliphatics ug/m3 67 71 70-130 
APH EC9-12 aliphatics ug/m3 67 94 70-130 
APH EC9-10 aromatics ug/m3 67 93 70-130 
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Date of Report:  03/28/23 
Date Received:  03/16/23 
Project:  T-30, F&BI 303280 
 

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

 
Laboratory Code:  303269-01 1/4.7 (Duplicate) 
 
 
Analyte 

 
Reporting 

Units 

 
Sample 
Result 

 
Duplicate 

Result 

 
RPD 

(Limit 30) 
Benzene ug/m3 <1.5 <1.5 nm 
Toluene ug/m3 <89 <89 nm 
Ethylbenzene ug/m3 <2 <2 nm 
m,p-Xylene ug/m3 <4.1 <4.1 nm 
o-Xylene ug/m3 <2 <2 nm 
Naphthalene ug/m3 <1.2 <1.2 nm 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Benzene ug/m3 43 83  70-130 
Toluene ug/m3 51 90  70-130 
Ethylbenzene ug/m3 59 79  70-130 
m,p-Xylene ug/m3 120 91  70-130 
o-Xylene ug/m3 59 93  70-130 
Naphthalene ug/m3 71 80  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, biased high; or, the 
calibration results for the analyte were outside of acceptance criteria, biased high, with a detection for the 
analyte in the sample. 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 standard reporting limit.  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. 
  

k – The calibration results for the analyte were outside of acceptance criteria, biased high, and the analyte 
was not detected in the sample. 
 

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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July 5, 2023 
 
 
 
Paul Kalina, Project Manager 
AECOM 
1111 3rd Ave, Suite 1600 
Seattle, WA 98101 
 
Dear Mr Kalina: 
 
Included are the results from the testing of material submitted on June 22, 2023 from 
the T-30, F&BI 306367 project.  There are 5 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: Gus Friedman 
AEC0705R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on June 22, 2023 by Friedman & 
Bruya, Inc. from the AECOM T-30, F&BI 306367 project.  Samples were logged in 
under the laboratory ID’s listed below. 
 
Laboratory ID AECOM 
306367 -01 SVE-EFF-062223 
 
 
 
The TO-15 gasoline range concentrations were quantified using a single point 
calibration at 80 ppbv. 
 
All quality control requirements were acceptable. 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: SVE-EFF-062223 Client: AECOM 
Date Received: 06/22/23 Project: T-30, F&BI 306367 
Date Collected: 06/22/23 Lab ID: 306367-01 1/8.3 
Date Analyzed: 06/29/23 Data File: 062832.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 109 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <2.7 <0.83 
Toluene <63 <17 
Ethylbenzene <3.6 <0.83 
m,p-Xylene <7.2 <1.7 
o-Xylene <3.6 <0.83 
Gasoline Range Organics 12,000 3,000 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: Method Blank Client: AECOM 
Date Received: Not Applicable Project: T-30, F&BI 306367 
Date Collected: Not Applicable Lab ID: 03-1467 MB 
Date Analyzed: 06/28/23 Data File: 062817.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 89 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <0.32 <0.1 
Toluene <7.5 <2 
Ethylbenzene <0.43 <0.1 
m,p-Xylene <0.87 <0.2 
o-Xylene <0.43 <0.1 
Gasoline Range Organics <330 <80 
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Date of Report:  07/05/23 
Date Received:  06/22/23 
Project:  T-30, F&BI 306367 
 

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

 
Laboratory Code:  306421-01 1/5.1 (Duplicate) 
 
 
Analyte 

 
Reporting 

Units 

 
Sample 
Result 

 
Duplicate 

Result 

 
RPD 

(Limit 30) 
Benzene ug/m3 <1.6 <1.6 nm 
Toluene ug/m3 <38 <38 nm 
Ethylbenzene ug/m3 <2.2 <2.2 nm 
m,p-Xylene ug/m3 8.4 8.2 2 
o-Xylene ug/m3 4.5 4.3 5 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Benzene ug/m3 43 109  70-130 
Toluene ug/m3 51 107  70-130 
Ethylbenzene ug/m3 59 104  70-130 
m,p-Xylene ug/m3 120 97  70-130 
o-Xylene ug/m3 59 107  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, biased low; or, the calibration 
results for the analyte were outside of acceptance criteria, biased high, with a detection for the analyte in the 
sample. 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 standard reporting limit.  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. 
  

k – The calibration results for the analyte were outside of acceptance criteria, biased high, and the analyte 
was not detected in the sample. 
 

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 16, 2023 
 
 
 
Paul Kalina, Project Manager 
AECOM 
1111 3rd Ave, Suite 1600 
Seattle, WA 98101 
 
Dear Mr Kalina: 
 
Included are the results from the testing of material submitted on September 28, 2023 
from the T-30, F&BI 309495 project.  There are 8 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:  Gus Freidman 
AEC1016R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on September 28, 2023 by Friedman 
& Bruya, Inc. from the AECOM T-30, F&BI 309495 project.  Samples were logged in 
under the laboratory ID’s listed below. 
 
Laboratory ID AECOM 
309495 -01 SVE-EFF-092823 
309495 -02 SVE-EFF-092823 
 
 
Non-petroleum compounds identified in the air phase hydrocarbon (APH) ranges were 
subtracted per the MA-APH method. 
 
Sample SVE-EFF-092823 was sent to Fremont Analytical for major gases analysis.  
The report is enclosed. 
 
All quality control requirements were acceptable. 
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Analysis For Volatile Compounds By Method MA-APH 
 
Client Sample ID: SVE-EFF-092823 Client: AECOM 
Date Received: 09/28/23 Project: T-30, F&BI 309495 
Date Collected: 09/28/23 Lab ID: 309495-01 1/7.4 
Date Analyzed: 10/07/23 Data File: 100633.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 112 70 130 
 
 Concentration 
Compounds: ug/m3 
 
APH EC5-8 aliphatics 7,100 
APH EC9-12 aliphatics 3,100 
APH EC9-10 aromatics <180 
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Analysis For Volatile Compounds By Method MA-APH 
 
Client Sample ID: Method Blank Client: AECOM 
Date Received: Not Applicable Project: T-30, F&BI 309495 
Date Collected: Not Applicable Lab ID: 03-2319 MB 
Date Analyzed: 10/06/23 Data File: 100612.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 <75 
APH EC9-12 aliphatics <25 
APH EC9-10 aromatics <25 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: SVE-EFF-092823 Client: AECOM 
Date Received: 09/28/23 Project: T-30, F&BI 309495 
Date Collected: 09/28/23 Lab ID: 309495-01 1/7.4 
Date Analyzed: 10/07/23 Data File: 100633.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 112 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <2.4 <0.74 
Toluene <56 <15 
Ethylbenzene <3.2 <0.74 
m,p-Xylene <6.4 <1.5 
o-Xylene <3.2 <0.74 
 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 5 

 
Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: Method Blank Client: AECOM 
Date Received: Not Applicable Project: T-30, F&BI 309495 
Date Collected: Not Applicable Lab ID: 03-2319 MB 
Date Analyzed: 10/06/23 Data File: 100612.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 85 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <0.32 <0.1 
Toluene <7.5 <2 
Ethylbenzene <0.43 <0.1 
m,p-Xylene <0.87 <0.2 
o-Xylene <0.43 <0.1 
 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 6 

  
Date of Report:  10/16/23 
Date Received:  09/28/23 
Project:  T-30, F&BI 309495 
 

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

 
Laboratory Code:  310114-01 1/4.9 (Duplicate) 
 
 
Analyte 

 
Reporting 

Units 

 
Sample 
Result 

 
Duplicate 

Result 

 
RPD 

(Limit 30) 
APH EC5-8 aliphatics ug/m3 570 580 2 
APH EC9-12 aliphatics ug/m3 <120 <120 nm 
APH EC9-10 aromatics ug/m3 <120 <120 nm 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
APH EC5-8 aliphatics ug/m3 67 85 70-130 
APH EC9-12 aliphatics ug/m3 67 105 70-130 
APH EC9-10 aromatics ug/m3 67 84 70-130 
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Date of Report:  10/16/23 
Date Received:  09/28/23 
Project:  T-30, F&BI 309495 
 

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

 
Laboratory Code:  310114-01 1/4.9 (Duplicate) 
 
 
Analyte 

 
Reporting 

Units 

 
Sample 
Result 

 
Duplicate 

Result 

 
RPD 

(Limit 30) 
Benzene ug/m3 <1.6 <1.6 nm 
Toluene ug/m3 <37 <37 nm 
Ethylbenzene ug/m3 12 12 0 
m,p-Xylene ug/m3 6.4 6.1 5 
o-Xylene ug/m3 2.4 2.1 13 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Benzene ug/m3 43 96  70-130 
Toluene ug/m3 51 106  70-130 
Ethylbenzene ug/m3 59 99  70-130 
m,p-Xylene ug/m3 120 104  70-130 
o-Xylene ug/m3 59 110  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, biased low; or, the calibration 
results for the analyte were outside of acceptance criteria, biased high, with a detection for the analyte in the 
sample. 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 standard reporting limit.  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. 
  

k – The calibration results for the analyte were outside of acceptance criteria, biased high, and the analyte 
was not detected in the sample. 
 

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 
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January 10, 2024 
 
 
 
Paul Kalina, Project Manager 
AECOM 
1111 3rd Ave, Suite 1600 
Seattle, WA 98101 
 
Dear Mr Kalina: 
 
Included are the results from the testing of material submitted on December 27, 2023 
from the Terminal 30 PN 60681370, F&BI 312443 project.  There are 8 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:  Gus Friedman 
AEC0110R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on December 27, 2023 by Friedman 
& Bruya, Inc. from the AECOM Terminal 30, F&BI 312443 project.  Samples were 
logged in under the laboratory ID’s listed below. 
 
Laboratory ID AECOM 
312443 -01 SVE-EFF-122723 
312443 -02 SVE-EFF-122723 
 
 
Sample SVE-EFF-122723 was sent to Fremont Analytical for major gases analysis.  
The report is enclosed. 
 
Non-petroleum compounds identified in the air phase hydrocarbon (APH) ranges were 
subtracted per the MA-APH method. 
 
All quality control requirements were acceptable. 
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Analysis For Volatile Compounds By Method MA-APH 
 
Client Sample ID: SVE-EFF-122723 Client: AECOM 
Date Received: 12/27/23 Project: Terminal 30 PN 60681370 
Date Collected: 12/24/23 Lab ID: 312443-01 1/7.9 
Date Analyzed: 01/03/24 Data File: 010228.D 
Matrix: Air Instrument: GCMS8 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 95 70 130 
 
 Concentration 
Compounds: ug/m3 
 
APH EC5-8 aliphatics 5,600 
APH EC9-12 aliphatics 2,100 
APH EC9-10 aromatics <200 
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Analysis For Volatile Compounds By Method MA-APH 
 
Client Sample ID: Method Blank Client: AECOM 
Date Received: Not Applicable Project: Terminal 30 PN 60681370 
Date Collected: Not Applicable Lab ID: 04-0043 mb 
Date Analyzed: 01/02/24 Data File: 010211.D 
Matrix: Air Instrument: GCMS8 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 90 70 130 
 
 Concentration 
Compounds: ug/m3 
 
APH EC5-8 aliphatics <75 
APH EC9-12 aliphatics <25 
APH EC9-10 aromatics <25 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: SVE-EFF-122723 Client: AECOM 
Date Received: 12/27/23 Project: Terminal 30 PN 60681370 
Date Collected: 12/27/23 Lab ID: 312443-01 1/7.9 
Date Analyzed: 01/03/24 Data File: 010228.D 
Matrix: Air Instrument: GCMS8 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 95 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <2.5 <0.79 
Toluene <60 <16 
Ethylbenzene <3.4 <0.79 
m,p-Xylene <6.9 <1.6 
o-Xylene <3.4 <0.79 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: Method Blank Client: AECOM 
Date Received: Not Applicable Project: Terminal 30 PN 60681370 
Date Collected: Not Applicable Lab ID: 04-0043 mb 
Date Analyzed: 01/02/24 Data File: 010211.D 
Matrix: Air Instrument: GCMS8 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 88 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <0.32 <0.1 
Toluene <7.5 <2 
Ethylbenzene <0.43 <0.1 
m,p-Xylene <0.87 <0.2 
o-Xylene <0.43 <0.1 
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Date of Report:  01/10/24 
Date Received:  12/27/23 
Project:  Terminal 30, F&BI 312443 
 

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

 
Laboratory Code:  312443-01 1/7.9 (Duplicate) 
 
 
Analyte 

 
Reporting 

Units 

 
Sample 
Result 

 
Duplicate 

Result 

 
RPD 

(Limit 30) 
APH EC5-8 aliphatics ug/m3 5,600 5,400 4 
APH EC9-12 aliphatics ug/m3 2,100 2,000 5 
APH EC9-10 aromatics ug/m3 <200 <200 nm 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
APH EC5-8 aliphatics ug/m3 67 84 70-130 
APH EC9-12 aliphatics ug/m3 67 94 70-130 
APH EC9-10 aromatics ug/m3 67 90 70-130 
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Date of Report:  01/10/24 
Date Received:  12/27/23 
Project:  Terminal 30, F&BI 312443 
 

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

 
Laboratory Code:  312443-01 1/7.9 (Duplicate) 
 
 
Analyte 

 
Reporting 

Units 

 
Sample 
Result 

 
Duplicate 

Result 

 
RPD 

(Limit 30) 
Benzene ug/m3 <2.5 <2.5 nm 
Toluene ug/m3 <60 <60 nm 
Ethylbenzene ug/m3 <3.4 <3.4 nm 
m,p-Xylene ug/m3 <6.9 <6.9 nm 
o-Xylene ug/m3 <3.4 <3.4 nm 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Benzene ug/m3 43 88  70-130 
Toluene ug/m3 51 101  70-130 
Ethylbenzene ug/m3 59 96  70-130 
m,p-Xylene ug/m3 120 98  70-130 
o-Xylene ug/m3 59 101  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, biased low; or, the calibration 
results for the analyte were outside of acceptance criteria, biased high, with a detection for the analyte in the 
sample. 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 standard reporting limit.  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. 
  

k – The calibration results for the analyte were outside of acceptance criteria, biased high, and the analyte 
was not detected in the sample. 
 

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. 
 





January 02, 2024

Friedman & Bruya
Michael Erdahl

Attention Michael Erdahl:

RE: 312443
Work Order Number: 2312580

5500 4th Ave S
Seattle, WA 98108

3600 Fremont Ave. N.
Seattle,  WA 98103

T: (206) 352-3790
F: (206) 352-7178

info@fremontanalytical.com

Fremont Analytical, Inc. received 1 sample(s) on 12/28/2023 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

Major Gases by EPA Method 3C

www.fremontanalytical.com
Original 

DoD-ELAP Accreditation #79636 by PJLA, ISO/IEC 17025:2017 and QSM 5.3 for Environmental Testing
ORELAP Certification: WA 100009 (NELAP Recognized) for Environmental Testing
Washington State Department of Ecology Accredited for Environmental Testing, Lab ID C910
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01/02/2024Date:

Project: 312443
CLIENT: Friedman & Bruya

Work Order: 2312580

Work Order Sample Summary

Lab Sample ID Client Sample ID Date/Time ReceivedDate/Time Collected
2312580-001 SVE-EFF-122723 12/27/2023 11:58 AM 12/28/2023 2:02 PM

Note: If no "Time Collected" is supplied, a default of 12:00AM is assigned

Original 
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Project: 312443
CLIENT: Friedman & Bruya

1/2/2024

Case Narrative
2312580

Date:
WO#:

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

II. GENERAL REPORTING COMMENTS:
Major gases are reported as % ratio of the Major Gases analyzed (Carbon dioxide, Carbon Monoxide, 
Methane, Nitrogen, Oxygen and Hydrogen).

The validity of the analytical procedures for which data is reported in this analytical report is determined by 
the Laboratory Control Sample (LCS).  The LCS is  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.

Note:  The estimated BTU calculation is based off of the methane result.

Original 
Page 3 of 8



1/2/2024

Qualifiers & Acronyms
2312580

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
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
DUP - Sample Duplicate
HEM - Hexane Extractable Material
ICV - Initial Calibration Verification
LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MCL - Maximum Contaminant Level
MB or MBLANK - Method Blank
MDL - Method Detection Limit
MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike
Ref Val - Reference Value
REP - Sample Replicate
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: 312443
CLIENT: Friedman & Bruya

1/2/2024

Analytical Report
2312580

Date Reported:
Work Order:

Client Sample ID: SVE-EFF-122723
Lab ID: 2312580-001 Collection Date: 12/27/2023 11:58:00 AM

Matrix: Air

Analyses Result Qual Units Date AnalyzedDFRL

Major Gases by EPA Method 3C Analyst: NRBatch ID:  R88656

Carbon Dioxide 12/29/2023 2:47:00 PM0.0500 % 11.39
Carbon Monoxide 12/29/2023 2:47:00 PM0.0500 % 1ND
Methane 12/29/2023 2:47:00 PM0.0500 % 1ND
Nitrogen 12/29/2023 2:47:00 PM0.0500 % 178.1
Oxygen 12/29/2023 2:47:00 PM0.0500 % 120.5
Hydrogen 12/29/2023 2:47:00 PM0.0500 % 1ND
BTU 12/29/2023 2:47:00 PMBTU/ft³ 1ND

Original 
Page 5 of 8



Project: 312443
CLIENT: Friedman & Bruya
Work Order: 2312580 QC SUMMARY REPORT

Major Gases by EPA Method 3C

1/2/2024Date:

Sample ID: LCS-R88656

Batch ID: R88656 Analysis Date: 12/29/2023

Prep Date: 12/29/2023

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

Units: %

RL

Client ID: LCSW

RunNo: 88656

SeqNo: 1851798

LCSSampType:

Carbon Dioxide 100.0 99.5 70 1300.0500 099.5
Carbon Monoxide 100.0 99.4 70 1300.0500 099.4
Methane 100.0 99.5 70 1300.0500 099.5
Nitrogen 100.0 100 70 1300.0500 0100
Oxygen 100.0 99.7 70 1300.0500 099.7
Hydrogen 100.0 97.8 70 1300.0500 097.8

Sample ID: 2312580-001AREP

Batch ID: R88656 Analysis Date: 12/29/2023

Prep Date: 12/29/2023

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

Units: %

RL

Client ID: SVE-EFF-122723

RunNo: 88656

SeqNo: 1851797

REPSampType:

Carbon Dioxide 300.0500 1.394 1.521.42
Carbon Monoxide 300.0500 0ND
Methane 300.0500 0ND
Nitrogen 300.0500 78.14 0.029178.1
Oxygen 300.0500 20.47 0.0069020.5
Hydrogen 300.0500 0ND
BTU 300 0ND

Original Page 6 of 8



Date Received: 12/28/2023 2:02:00 PM

Client Name: FB Work Order Number: 2312580

Sample Log-In Check List

Clare GriggsLogged by:

Item Information

How was the sample delivered? Client

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.

4.

8.
9.

10.
11.
12.

13.
14.
15. Were all hold times (except field parameters, pH e.g.) able to 

be met?
Yes No

Chain of Custody

Log In

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

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

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

Special Handling (if applicable)

16.

17.

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:

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

Yes No Not Present3.

*

Page 1 of 1Note:  DoD/ELAP and TNI require items to be received at 4°C +/- 2°C*
Original 
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AECOM 
1111 3rd Ave 
Suite 1600 
Seattle, WA 98101 
www.aecom.com 

206 438 2700 tel 
866 495 5288 fax 

Memorandum 

To  Paul Kalina, Project Manager  Info FINAL 

Subject 

Summary Data Quality Review 
Port of Seattle – T-30 
Vapor Sampling – March 2023 

From 
Lucy Panteleeff, Chemist 
Jennifer Garner, Chemist 

Date March 30, 2023  
 
The summary data quality review of one vapor sample collected on March 15, 2023, has been 
completed.  The samples were analyzed at Friedman & Bruya, Inc. located in Seattle, Washington for 
aliphatic hydrocarbons (APHs) by Massachusetts Department of Environmental Protection Method 
MA-APH, and benzene, toluene, ethylbenzene, and total xylenes (BTEX), and naphthalene by EPA 
Method TO-15.  The laboratory provided a summary report containing sample results and associated 
quality assurance (QA) and quality control (QC) data for all samples.  The following samples are 
associated with Friedman & Bruya, Inc. laboratory group 303280: 
 

Sample ID  Laboratory ID 
SVE-Eff-031523 303280 -01 

 
Data were evaluated based on validation criteria established in the National Functional Guidelines for 
Organic Superfund Methods Data Review, November 2020. 

The following data components were reviewed during the limited data validation procedure for 
compliance with method specific or laboratory control charted criteria where appropriate: chain of 
custody forms, holding times, method/trip/instrument blanks, surrogate recoveries, matrix spike/matrix 
spike duplicate recoveries, laboratory and field duplicate results, laboratory control sample/laboratory 
control sample duplicate recoveries, reporting limits, and electronic data deliverables.  
 
A summary of qualifiers that may be assigned to results in this laboratory group are included in Table 
1.  Qualifiers that may be assigned to results include: 

 
• U - The analyte was analyzed for but was not detected above the reported sample 

quantitation limit. 
 

• J - The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample.   
 

• UJ - The analyte was not detected above the reported sample quantitation limit.  However, 
the reported quantitation limit is approximate and may or may not represent the actual limit of 
quantitation necessary to accurately and precisely measure the analyte in the sample.   

 
• R - The sample results are rejected due to serious deficiencies in the ability to analyze the 

sample and meet quality control criteria.  The presence or absence of the analyte cannot be 
verified. 

 
• DNR - Do Not Report.  Another result is available that is more reliable or appropriate. 

 



 
 
Summary Data Quality Review 
Port of Seattle - T 30 
Vapor Sampling – March 2022 
Laboratory Group: 303280 
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Sample Receipt 

Upon receipt by the laboratory, the sample container information was compared to the chain-of-
custody (COC).  No discrepancies related to sample identification were noted by the laboratory.  
 
Organic Analyses 

The sample was analyzed for APHs, BTEX, and naphthalene by the methods identified in the 
introduction of this report. 
 
1. Holding Times – Acceptable  
 
2. Blanks – Acceptable  
 
3. Surrogates – Acceptable  

 
4. Laboratory Control Sample (LCS) – Acceptable  
 
5. Laboratory Duplicate – Acceptable   
 

General – Laboratory duplicates were performed using samples from unrelated projects.  
Results were comparable.  

 
6. Reporting Limits – Acceptable 
  

General – The reporting limits were raised for all analyses due to dilution and/or sample 
cannister pressure. 

 
Overall Assessment of Data 
 
The data reported in this laboratory group, as qualified, are considered to be usable for meeting 
project objectives. The completeness for Friedman & Bruya, Inc. laboratory group 303280 is 100%. 
 

Table 1. Summary of Qualified Data 
 

Sample ID Lab ID Analyte Result Units Final Result 
No Data Qualifiers Were Assigned Based on This Data Review. 

  
 



 

AECOM 
1111 3rd Ave 
Suite 1600 
Seattle, WA 98101 
www.aecom.com 

206 438 2700 tel 
866 495 5288 fax 

Memorandum 

To  Paul Kalina, Project Manager  Info FINAL 

Subject 

Summary Data Quality Review 
Port of Seattle – T-30 
Vapor Sampling – June 2023 

From 
Amelia McArthur, Chemist 
Lucy Panteleeff, Chemist 

Date August 9, 2023  
 
The summary data quality review of one vapor sample collected on June 22, 2023, has been 
completed.  The sample was analyzed at Friedman & Bruya, Inc. located in Seattle, Washington for 
benzene, toluene, ethylbenzene, and total xylenes (BTEX) and gasoline-range TPH by EPA Method 
TO-15.  The laboratory provided a summary report containing sample results and associated quality 
assurance (QA) and quality control (QC) data for all samples.  The following samples are associated 
with Friedman & Bruya, Inc. laboratory group 306367: 
 

Sample ID  Laboratory ID 
SVE-EFF-062223 306367 -01 

 
Data were evaluated based on validation criteria established in the National Functional Guidelines for 
Organic Superfund Methods Data Review, November 2020. 

The following data components were reviewed during the limited data validation procedure for 
compliance with method specific or laboratory control charted criteria where appropriate: chain of 
custody forms, holding times, method blanks, surrogate recoveries, matrix spike and/or matrix spike 
duplicate recoveries, laboratory and field duplicate results, laboratory control sample and/or 
laboratory control sample duplicate recoveries, reporting limits, and electronic data deliverables.  
 
A summary of qualifiers that may be assigned to results in this laboratory group are included in Table 
1.  Qualifiers that may be assigned to results include: 

 
• U - The analyte was analyzed for but was not detected above the reported sample 

quantitation limit. 
 

• J - The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample.   
 

• UJ - The analyte was not detected above the reported sample quantitation limit.  However, 
the reported quantitation limit is approximate and may or may not represent the actual limit of 
quantitation necessary to accurately and precisely measure the analyte in the sample.   

 
• R - The sample results are rejected due to serious deficiencies in the ability to analyze the 

sample and meet quality control criteria.  The presence or absence of the analyte cannot be 
verified. 

 
• DNR - Do Not Report.  Another result is available that is more reliable or appropriate. 

 



 
 
Summary Data Quality Review 
Port of Seattle - T 30 
Vapor Sampling – June 2023 
Laboratory Group: 306367 
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Sample Receipt 

Upon receipt by the laboratory, the sample container information was compared to the chain-of-
custody (COC).  No discrepancies related to sample identification were noted by the laboratory.  
 
Organic Analyses 

The sample was analyzed for BTEX, and gasoline-range organics by EPA Method TO-15. 
 
1. Holding Times – Acceptable  
 
2. Blanks – Acceptable  
 
3. Surrogates – Acceptable  

 
4. Laboratory Control Sample (LCS) – Acceptable  
 
5. Laboratory Duplicate – Acceptable   
 

General – Laboratory duplicates were performed using a sample from an unrelated project.  
Results were comparable.  

 
6. Reporting Limits – Acceptable 
  

General – The reporting limits were raised for BTEX due to dilution and/or sample cannister 
pressure. 

 
Overall Assessment of Data 
 
The data reported in this laboratory group, as qualified, are usable for meeting project objectives. The 
completeness for Friedman & Bruya, Inc. laboratory group 306367 is 100%. 
 

Table 1. Summary of Qualified Data 
 

Sample ID Lab ID Analyte Result Units Final Result 
No Data Qualifiers Were Assigned Based on This Data Review. 

  
 



 

AECOM 
1111 3rd Ave 
Suite 1600 
Seattle, WA 98101 
www.aecom.com 

206 438 2700 tel 
866 495 5288 fax 

Memorandum 

To  Paul Kalina, Project Manager  Info FINAL 

Subject 

Summary Data Quality Review 
Port of Seattle – T-30 
Vapor Sampling – September 2023 

From 
Amelia McArthur, Chemist 
Lucy Panteleeff, Chemist 

Date November 1, 2023  
 
The summary data quality review of one vapor sample collected on September 28, 2023, has been 
completed.  The sample was analyzed at Friedman & Bruya, Inc. located in Seattle, Washington for 
Air-phase Petroleum Hydrocarbons (APHs) by Massachusetts Department of Environmental 
Protection Method MA-APH and benzene, toluene, ethylbenzene, and total xylenes (BTEX) by EPA 
Method TO-15. The sample was subcontracted to Fremont Analytical located in Seattle, Washington 
and analyzed for and gases carbon dioxide, methane, and oxygen by EPA Method 3C.  The 
laboratory provided a summary report containing sample results and associated quality assurance 
(QA) and quality control (QC) data for all samples.  The following samples are associated with 
Friedman & Bruya, Inc. laboratory group 309495: 
 

Sample ID  Laboratory ID Requested Analyses 
SVE-EFF-092823 309495 -01 APH, BTEX 
SVE-EFF-092823 309495 -02 Carbon dioxide, Methane, Oxygen 

 
Data were evaluated based on validation criteria established in the National Functional Guidelines for 
Organic Superfund Methods Data Review, November 2020. 

The following data components were reviewed during the limited data validation procedure for 
compliance with method specific or laboratory control charted criteria where appropriate: chain of 
custody forms, holding times, method blanks, surrogate recoveries, matrix spike and/or matrix spike 
duplicate recoveries, laboratory and field duplicate results, laboratory control sample and/or 
laboratory control sample duplicate recoveries, reporting limits, and electronic data deliverables.  
 
A summary of qualifiers that may be assigned to results in this laboratory group are included in Table 
1.  Qualifiers that may be assigned to results include: 

 
• U - The analyte was analyzed for but was not detected above the reported sample 

quantitation limit. 
 

• J - The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample.   
 

• UJ - The analyte was not detected above the reported sample quantitation limit.  However, 
the reported quantitation limit is approximate and may or may not represent the actual limit of 
quantitation necessary to accurately and precisely measure the analyte in the sample.   

 
• R - The sample results are rejected due to serious deficiencies in the ability to analyze the 

sample and meet quality control criteria.  The presence or absence of the analyte cannot be 
verified. 

• DNR - Do Not Report.  Another result is available that is more reliable or appropriate. 
 



 
 
Summary Data Quality Review 
Port of Seattle - T 30 
Vapor Sampling – September 2023 
Laboratory Group: 309495 
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Sample Receipt 

Upon receipt by the laboratory, the sample container information was compared to the chain-of-
custody (COC).  No discrepancies related to sample identification were noted by the laboratory.  
 
Organic Analyses 

The sample was analyzed for BTEX, APHs and gases by the methods described in the introduction of 
this report. 
 
1. Holding Times – Acceptable  
 
2. Blanks – Acceptable  
 
3. Surrogates – Acceptable  

 
4. Laboratory Control Sample (LCS) – Acceptable  
 
5. Laboratory Duplicate – Acceptable   
 

General – Laboratory duplicates were performed using a sample from an unrelated project.  
Results were comparable.  

 
6. Reporting Limits – Acceptable 
  

General – The reporting limits were raised for C9-10 aromatics and BTEX due to dilution 
and/or sample cannister pressure. 

 
Overall Assessment of Data 
 
The data reported in this laboratory group, as qualified, are usable for meeting project objectives. The 
completeness for Friedman & Bruya, Inc. laboratory group 309495 is 100%. 
 

Table 1. Summary of Qualified Data 
 

Sample ID Lab ID Analyte Result Units Final Result 
No Data Qualifiers Were Assigned Based on This Data Review. 

  
 



AECOM
1111 3rd Ave
Suite 1600
Seattle, WA 98101
www.aecom.com

206 438 2700 tel
866 495 5288 fax

Memorandum

To Paul Kalina, Project Manager Info FINAL

Subject

Summary Data Quality Review
Port of Seattle – T-30
Vapor Sampling – December 2023

From
Lucy Panteleeff, Chemist
Jennifer B. Garner, Chemist

Date January 23, 2024

The summary data quality review of one vapor sample collected on December 27, 2023, has been
completed.  The sample was analyzed at Friedman & Bruya, Inc. located in Seattle, Washington for
Air-phase Petroleum Hydrocarbons (APHs) by Massachusetts Department of Environmental
Protection Method MA-APH and benzene, toluene, ethylbenzene, and total xylenes (BTEX) by EPA
Method TO-15. The sample was subcontracted to Fremont Analytical located in Seattle, Washington
and analyzed for and gases (carbon dioxide, methane, and oxygen) by EPA Method 3C.  The
laboratories provided summary reports containing sample results and associated quality assurance
(QA) and quality control (QC) data for all samples.  The following samples are associated with
Friedman & Bruya, Inc. laboratory group 312443:

Sample ID Laboratory ID Requested Analyses
SVE-EFF-122723 312443 -01 APH, BTEX
SVE-EFF-122723 312443 -02 Carbon dioxide, Methane, Oxygen

Data were evaluated based on validation criteria established in the National Functional Guidelines for
Organic Superfund Methods Data Review, November 2020.

The following data components were reviewed during the limited data validation procedure for
compliance with method specific or laboratory control charted criteria where appropriate: chain of
custody forms, holding times, method blanks, surrogate recoveries, matrix spike and/or matrix spike
duplicate recoveries, laboratory and field duplicate results, laboratory control sample and/or
laboratory control sample duplicate recoveries, reporting limits, and electronic data deliverables.

A summary of qualifiers that may be assigned to results in this laboratory group are included in Table
1.  Qualifiers that may be assigned to results include:

 U - The analyte was analyzed for but was not detected above the reported sample
quantitation limit.

 J - The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample.

 UJ - The analyte was not detected above the reported sample quantitation limit.  However,
the reported quantitation limit is approximate and may or may not represent the actual limit of
quantitation necessary to accurately and precisely measure the analyte in the sample.

 R - The sample results are rejected due to serious deficiencies in the ability to analyze the
sample and meet quality control criteria.  The presence or absence of the analyte cannot be
verified.

 DNR - Do Not Report.  Another result is available that is more reliable or appropriate.



Summary Data Quality Review
Port of Seattle - T-30
Vapor Sampling – September 2023
Laboratory Group: 312443

Page 2 of 2

Sample Receipt

Upon receipt by the laboratories, the sample container information was compared to the associated
chain-of-custody (COC).  No discrepancies related to sample identification were noted by the
laboratories.

Organic Analyses

The sample was analyzed for BTEX, APHs and gases by the methods described in the introduction of
this report.

1. Holding Times – Acceptable

2. Blanks – Acceptable

3. Surrogates – Acceptable where applicable

4. Laboratory Control Sample (LCS) – Acceptable

5. Laboratory Duplicate – Acceptable

BTEX by EPA TO-15 – A laboratory duplicate was performed using SVE-EFF-122723.
Results were comparable.

APHs by MA-APH – A laboratory duplicate was performed using SVE-EFF-122723.  Results
were comparable.

Gases by EPA 3C – A laboratory duplicate was performed using SVE-EFF-122723.  Results
were comparable.

6. Reporting Limits – Acceptable

General – Reporting limits for one or more analytes reported as not detected were raised due
to dilution and/or sample cannister pressure.

Overall Assessment of Data

The data reported in this laboratory group are usable for meeting project objectives. The
completeness for Friedman & Bruya, Inc. laboratory group 312443 is 100%.

Table 1. Summary of Qualified Data

Sample ID Lab ID Analyte Result Units Final Result
No Data Qualifiers Were Assigned Based on This Data Review.
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Appendix E 
LNAPL Gauging and  
Recovery Field Notes 



Closest Low Tide: 19:41 Avg

Closest High Tide: 12:11 7.91

Depth to 

LNAPL

Depth to 

Water

LNAPL 

Thickness

Corrected 

DTW1

(Feet BTOC) (Feet (Feet) (Feet BTOC)

MW‐35 1720 -- 8.24 0.00 8.24 --

MW‐36

MW‐36A

MW‐39A

MW‐59 1724 7.84 8.05 0.21 7.85 --

MW‐89

MW‐93

RW‐1 1755 7.60 7.63 0.03 7.60 Product dark & viscous on probe

RW‐12 1751 8.12 8.18 0.06 8.12 --

RW‐101

RW‐102

RW‐103 1728 -- 7.69 0.00 7.69 --

RW‐104 1742 -- 7.85 0.00 7.85 --

RW‐105

RW‐106 1749 -- 7.52 0.00 7.52 --

RW‐107 1730 8.00 8.32 0.32 8.02 --

RW‐108

RW‐109

RW‐110 1738 -- 8.28 0.00 8.28 --

1. The DTW correction when LNAPL is present is based off of the specific gravity of diesel (0.94).

Abbreviations

Feet BTOC = Feet below top of well casing.

LNAPL = Light Non‐Aqueous Phase Liquid

ND = LNAPL not detected using interface probe.

NA ‐ Not Available (not able to detect or measure)

= Product encountered >0.01 ft

TRACE, MINOR, VERY TRACE ‐ Indications of LNAPL present, but no accurate measurement or below measurable amount.

Well ID

Time of 

Gauging Comments

Notes:

Removed from LNAPL monitoring protocol following 9/8/22 event

Removed from LNAPL monitoring protocol following 9/8/22 event

Removed from LNAPL monitoring protocol following 9/8/22 event

Removed from LNAPL monitoring protocol following 9/8/22 event

Removed from LNAPL monitoring protocol following 9/8/22 event

Removed from LNAPL monitoring protocol following 9/8/22 event

Removed from LNAPL monitoring protocol following 9/8/22 event

Port of Seattle Terminal 30 LNAPL Gauging Event (January 12, 2023)

Removed from LNAPL monitoring protocol following 11/10/22 event

Removed from LNAPL monitoring protocol following 9/8/22 event

Removed from LNAPL monitoring protocol following 9/8/22 event



Closest Low Tide: 13:33 Avg

Closest High Tide: 17:00 8.49

Depth to 

LNAPL

Depth to 

Water

LNAPL 

Thickness

Corrected 

DTW

(Feet BTOC) (Feet BTOC) (Feet) (Feet 

MW‐35 1655 -- 8.46 0.00 8.46 Odor

MW‐36 Removed from LNAPL monitoring protocol following 11/10/22 event

MW‐36A Removed from LNAPL monitoring protocol following 9/8/22 event

MW‐39A Removed from LNAPL monitoring protocol following 9/8/22 event

MW‐59 1713 -- 8.58 0.00 8.58 Odor

MW‐89 Removed from LNAPL monitoring protocol following 9/8/22 event

MW‐93 Removed from LNAPL monitoring protocol following 9/8/22 event

RW‐1 1736 7.95 8.00 0.05 7.95 Very strong odor

RW‐12 1722 8.83 8.90 0.07 8.83 --

RW‐101 Removed from LNAPL monitoring protocol following 9/8/22 event

RW‐102 Removed from LNAPL monitoring protocol following 9/8/22 event

RW‐103 1704 -- 8.35 0.00 8.35 --

RW‐104 1732 -- 8.10 0.00 8.10 --

RW‐105 Removed from LNAPL monitoring protocol following 9/8/22 event

RW‐106 1659 8.36 8.41 0.05 8.36 Strong odor

RW‐107 1726 8.70 9.07 0.37 8.72 --

RW‐108 Removed from LNAPL monitoring protocol following 9/8/22 event

RW‐109 Removed from LNAPL monitoring protocol following 9/8/22 event

RW‐110 1728 -- 9.02 0 9.02 --

1. The DTW correction when LNAPL is present is based off of the specific gravity of diesel (0.94).

Abbreviations

Feet BTOC = Feet below top of well casing.

LNAPL = Light Non‐Aqueous Phase Liquid

ND = LNAPL not detected using interface probe.

NA ‐ Not Available (not able to detect or measure)

= Product encountered >0.01 ft

TRACE, MINOR, VERY TRACE ‐ Indications of LNAPL present, but no accurate measurement or below measurable amount.

Port of Seattle Terminal 30 LNAPL Gauging Event (February 9, 2023)

Well ID

Time of 

Gauging

Comments

Notes:



Avg DTW: 8.55
Nearest High Tide: 18:11 Nearest Low Tide: 12:17

Initial Depth 

to LNAPL

Initial Depth 

to Water

LNAPL 

Thickness

Corrected 

DTW

LNAPL 

Extraction 

Duration

Extraction 

Start Time

Extraction 

End Time

Depth to 

LNAPL

Depth to 

Water

LNAPL 

Thickness

LNAPL 

Extraction 

Duration

Extraction 

Start Time

Extraction 

End Time

Depth to 

LNAPL

Depth to 

Water

LNAPL 

Thickness

LNAPL 

Extraction 

Duration

Extraction 

Start Time

Extraction 

End Time

Depth to 

LNAPL

Depth to 

Water

LNAPL 

Thickness

Depth to 

LNAPL

Depth to 

Water LNAPL Thickness

Time Lapse Since 

Extraction

(Ft BTOC) (Ft BTOC) (Feet) (Feet BTOC) (Minutes) (Approx.) (Approx.) (Ft BTOC) (Feet TOC) (Feet) (Minutes) (Approx.) (Approx.) (Ft BTOC) (Ft BTOC) (Feet) (Minutes) (Approx.) (Approx.) (Ft BTOC) (Ft BTOC) (Feet) (Ft BTOC) (Ft BTOC) (Feet) (minutes)

MW‐35 1657 8.37 8.38 0.01 8.37 20 2020 2040 2040 -- 10.94 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

MW‐36 Removed from LNAPL monitoring protocol following 11/10/22 event

MW‐36A Removed from LNAPL monitoring protocol following 09/08/22 event

MW‐39A Removed from LNAPL monitoring protocol following 09/08/22 event

MW‐59 1721 -- 8.56 0.00 8.56 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

MW‐89 Removed from LNAPL monitoring protocol following 09/08/22 event

MW‐93 Removed from LNAPL monitoring protocol following 09/08/22 event

RW‐1 1728 7.99 8.01 0.02 7.99 20 1920 1940 1940 -- 11.01 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

RW‐12 1714 8.9 8.99 0.09 8.91 20 1800 1820 1820 -- 11.14 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

RW‐101 Removed from LNAPL monitoring protocol following 09/08/22 event

RW‐102 Removed from LNAPL monitoring protocol following 09/08/22 event

RW‐103 1711 -- 8.51 0.00 8.51 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

RW‐104 1702 -- 8.16 0.00 8.16 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

RW‐105 Removed from LNAPL monitoring protocol following 09/08/22 event

RW‐106 1706 8.5 8.6 0.1 8.51 20 1820 1840 1840 9.15 9.16 0.01 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

RW‐107 1652 8.78 9.33 0.55 8.81 60 1700 1800 1800 9.46 9.79 0.33 30 1840 1910 1910 9.91 10.24 0.33 30 1950 2010 2010 9.55 9.65 0.1 -- -- -- -- --

RW‐108 Removed from LNAPL monitoring protocol following 09/08/22 event

RW‐109 Removed from LNAPL monitoring protocol following 09/08/22 event

RW‐110 1718 -- 9.11 0.00 9.11 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Guidelines: Abbreviations & Formatting

BTOC = Feet below top of well casing.

LNAPL = Light Non‐Aqueous Phase Liquid

ND = LNAPL not detected using interface probe.

NA ‐ Not Available (not able to detect or measure)

TRACE, MINOR ‐ LNAPL  present, but no accurate measurement.

Notes:

1. During the 10/6/22 Ops Meeting, agreed that wells measured  <0.01 ft for 1 yr can be removed from monitoring schedule.

2. The DTW correction when LNAPL is present is based off of the specific gravity of diesel (0.94).

Port of Seattle Terminal 30 LNAPL Removal 

Event (March 9, 2023)

First RemovalInitial Gauging Second Removal Third Removal

Estimated volume in vac truck after completion of LNAPL recovery (prior to holding tank) (gal):

Time of 

Gauging

Time of 

Gauging

Red wells extracted by DH Environmental with vacuum truck.

- Perform an end-of-day DTW/product gauge for any well that initially had >0.25 ft of product

Time of 

Gauging

Time of 

GaugingWell ID

- If product thickness is 0.26 - 0.5 ft, vac for approx 30-40 min

End of Day

VACUUM TRUCK MEASURED AND APPROXIMATED TOTALS COMMENTS:

RW-107 not vac'd further as the three-vac threshold was reached.

RW-106 was not vac'd a second time due to time constraints.
466

Estimated volume in vac truck at end of day (including holding tank) (gal): 1400

Estimated combined volume, measured by DH the following day (gal): 1602.7

--> Estimated product portion (gal): 32.78

--> Estimated water portion (gal): 1569.92

- If product thickness is 0.01 - 0.25 ft, vac for approx 20 min

Time of 

Gauging

- If product thickness is greater than 0.51 ft, vac for approx 60 min

- Repeat vac events until product thickness is <0.01 ft or three vac events have been completed



Closest Low Tide: 1736 Avg

Closest High Tide: 1000 8.40

Depth to 

LNAPL

Depth to 

Water

LNAPL 

Thickness

Corrected 

DTW

(Feet BTOC) (Feet BTOC) (Feet) (Feet 

MW‐35 1836 8.55 8.55
<0.01; 

SHEEN
8.55 Water in monument

MW‐36 Removed from LNAPL monitoring protocol following 11/10/22 event

MW‐36A Removed from LNAPL monitoring protocol following 9/8/22 event

MW‐39A Removed from LNAPL monitoring protocol following 9/8/22 event

MW‐59 1824 -- 8.79 0.00 8.79 Water in monument

MW‐89 Removed from LNAPL monitoring protocol following 9/8/22 event

MW‐93 Removed from LNAPL monitoring protocol following 9/8/22 event

RW‐1 1850 8.32 8.35 0.03 8.32 Thick product

RW‐12 1812 9.09 9.16 0.07 9.09 --

RW‐101 Removed from LNAPL monitoring protocol following 9/8/22 event

RW‐102 Removed from LNAPL monitoring protocol following 9/8/22 event

RW‐103 1831 7.98 8.38 0.40 8.00 --

RW‐104 1840 -- 7.71 0.00 7.71 --

RW‐105 Removed from LNAPL monitoring protocol following 9/8/22 event

RW‐106 1826 8.09 8.63 0.54 8.12 Monument full of sediment up to TOC

RW‐107 1807 8.34 9.00 0.66 8.38 --

RW‐108 Removed from LNAPL monitoring protocol following 9/8/22 event

RW‐109 Removed from LNAPL monitoring protocol following 9/8/22 event

RW‐110 1843 8.63 8.64 0.01 8.63 Monument full of sediment nearly to TOC

1. The DTW correction when LNAPL is present is based off of the specific gravity of diesel (0.94).

Abbreviations

Feet BTOC = Feet below top of well casing.

LNAPL = Light Non‐Aqueous Phase Liquid

ND = LNAPL not detected using interface probe.

NA ‐ Not Available (not able to detect or measure)

TRACE, MINOR, VERY TRACE ‐ Indications of LNAPL present, but no accurate measurement or below measurable amount.

= Product encountered >0.01 ft

Notes:

Port of Seattle Terminal 30 LNAPL Gauging Event (April 13, 2023)

Well ID

Time of 

Gauging Comments



Closest Low Tide: 16:09 Avg

Closest High Tide: 8:41 8.43

Depth to 

LNAPL

Depth to 

Water

LNAPL 

Thickness

Corrected 

DTW

(Feet BTOC) (Feet BTOC) (Feet) (Feet 

MW‐35 18:38 8.51 8.55 0.04 8.51
Thick, globby beige substance on the probe 

when pulled up

MW‐36 Removed from LNAPL monitoring protocol following 11/10/22 event

MW‐36A Removed from LNAPL monitoring protocol following 9/8/22 event

MW‐39A Removed from LNAPL monitoring protocol following 9/8/22 event

MW‐59 18:20 -- 8.34 0.00 8.34 --

MW‐89 Removed from LNAPL monitoring protocol following 9/8/22 event

MW‐93 Removed from LNAPL monitoring protocol following 9/8/22 event

RW‐1 18:46 8.46 8.55 0.09 8.47
Thick dark brown product consistent with 

prior observations

RW‐12 18:14 8.81 8.87 0.06 8.81 --

RW‐101 Removed from LNAPL monitoring protocol following 9/8/22 event

RW‐102 Removed from LNAPL monitoring protocol following 9/8/22 event

RW‐103 18:24 7.70 7.94 0.24 7.71 --

RW‐104 Removed from LNAPL monitoring protocol following 4/13/23 event

RW‐105 Removed from LNAPL monitoring protocol following 9/8/22 event

RW‐106 18:16 7.64 8.70 1.06 7.70 --

RW‐107 18:11 9.40 10.00 0.60 9.44 --

RW‐108 Removed from LNAPL monitoring protocol following 9/8/22 event

RW‐109 Removed from LNAPL monitoring protocol following 9/8/22 event

RW‐110 18.26 -- 8.44 0.00 8.44

Well gauged several times & the probe 

never sensed product, but each time the 

probe came up coated with a petroleum-

smelling brown residue. 

1. The DTW correction when LNAPL is present is based off of the specific gravity of diesel (0.94).

Abbreviations

Feet BTOC = Feet below top of well casing.

LNAPL = Light Non‐Aqueous Phase Liquid

ND = LNAPL not detected using interface probe.

NA ‐ Not Available (not able to detect or measure)

TRACE, MINOR, VERY TRACE ‐ Indications of LNAPL present, but no accurate measurement or below measurable amount.

= Product encountered >0.01 ft

Notes:

Port of Seattle Terminal 30 LNAPL Gauging Event (May 11, 2023)

Well ID

Time of 

Gauging Comments



Avg DTW

9.00 Closest Low Tide: 12:18 Closest High Tide: 5:05

Initial Depth 

to LNAPL

Initial Depth 

to Water

LNAPL 

Thickness

Corrected 

Depth to 

Water2

LNAPL 

Extraction 

Duration

Extraction 

Start Time

Extraction 

End Time

Depth to 

LNAPL

Depth to 

Water

LNAPL 

Thickness

LNAPL 

Extraction 

Duration

Extraction 

Start Time

Extraction 

End Time

Depth to 

LNAPL

Depth to 

Water

LNAPL 

Thickness

LNAPL 

Extraction 

Duration

Extraction 

Start Time

Extraction 

End Time

Depth to 

LNAPL

Depth to 

Water

LNAPL 

Thickness

Depth to 

LNAPL

Depth to 

Water LNAPL Thickness

Time Lapse Since 

Extraction

(Ft BTOC) (Ft BTOC) (Feet) (Ft BTOC) (Minutes) (Approx.) (Approx.) (Ft BTOC) (Feet TOC) (Feet) (Minutes) (Approx.) (Approx.) (Ft BTOC) (Ft BTOC) (Feet) (Minutes) (Approx.) (Approx.) (Ft BTOC) (Ft BTOC) (Feet) (Ft BTOC) (Ft BTOC) (Feet) (minutes)

MW‐35 9:05 8.79 8.86 0.07 8.79 20 11:08 11:29 11:30 -- 9.97 0.00 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

MW‐36 Removed from LNAPL monitoring protocol following 11/10/22 event

MW‐36A Removed from LNAPL monitoring protocol following 09/08/22 event

MW‐39A Removed from LNAPL monitoring protocol following 09/08/22 event

MW‐59 9:10 -- 8.95 0.00 8.95 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

MW‐89 Removed from LNAPL monitoring protocol following 09/08/22 event

MW‐93 Removed from LNAPL monitoring protocol following 09/08/22 event

RW‐1 9:15 8.5 8.52 0.02 8.50 20 11:42 12:02 12:04 -- 9.45 0.00 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

RW‐12 8:47 9.25 9.35 0.10 9.26 20 9:15 0:35 9:37 -- 10.60 0.00 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

RW‐101 Removed from LNAPL monitoring protocol following 09/08/22 event

RW‐102 Removed from LNAPL monitoring protocol following 09/08/22 event

RW‐103 8:57 -- 8.90 0.00 8.90 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

RW‐104 Removed from LNAPL monitoring protocol following 40/13/23 event

RW‐105 Removed from LNAPL monitoring protocol following 09/08/22 event

RW‐106 8:55 8.92 8.93 0.01 8.92 20 10:36 10:55 10:57 -- 9.35 0.00 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

RW‐107 8:45 9.21 9.40 0.19 9.22 20 8:55 9"15 9:17 9.41 10.07 0.66 50 9:40 10:30 10:30 9.27 9.9 0.63 60 12:19 13:19 13:20 9.65 10.35 0.70 -- -- -- -- --

RW‐108 Removed from LNAPL monitoring protocol following 09/08/22 event

RW‐109 Removed from LNAPL monitoring protocol following 09/08/22 event

RW‐110 8:54 -- 9.44 0.00 9.44 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Guidelines: Abbreviations & Formatting

BTOC = Feet below top of well casing.

LNAPL = Light Non‐Aqueous Phase Liquid

ND = LNAPL not detected using interface probe.

NA ‐ Not Available (not able to detect or measure)

TRACE, MINOR ‐ LNAPL  present, but no accurate measurement.

Notes:

1. During the 10/6/22 Ops Meeting, agreed that wells measured  <0.01 ft for 1 yr can be removed from monitoring schedule.

2. The DTW correction when LNAPL is present is based off of the specific gravity of diesel (0.94).

Port of Seattle Terminal 30 LNAPL Removal Event 

(June 19, 2023)

VACUUM TRUCK MEASURED AND APPROXIMATED TOTALS COMMENTS:

Unclear what happened at RW-107. Increased from an initial 0.19 ft thickness to 0.66 ft after a 20-min removal and then not substantially changing thereafter (0.63 ft and 0.70 ft) desite 2 more hours of recovery effort.
343.68

Estimated volume in vac truck at end of day (including holding tank) (gal): 850

Estimated combined volume, measured by DH the following day (gal): 855.48

--> Estimated product portion (gal): 34.06

--> Estimated water portion (gal): 821.42

- If product thickness is 0.01 - 0.25 ft, vac for approx 20 min

Time of 

Gauging

- If product thickness is greater than 0.51 ft, vac for approx 60 min

- Repeat vac events until product thickness is <0.01 ft or three vac events have been completed

Red wells extracted by DH Environmental with vacuum truck.

- Perform an end-of-day DTW/product gauge for any well that initially had >0.25 ft of product

Time of 

Gauging

Time of 

Gauging

Second Removal Third Removal End of Day

Well ID

- If product thickness is 0.26 - 0.5 ft, vac for approx 30-40 min

Initial Gauging First Removal

Estimated volume in vac truck after completion of LNAPL recovery (prior to holding tank) (gal):

Time of 

Gauging

Time of 

Gauging



Closest Low Tide: 18:31 Avg

Closest High Tide: 14:31 9.22

Depth to 

LNAPL

Depth to 

Water
LNAPL 

Thickness

Corrected 

DTW1

(Feet BTOC) (Feet BTOC) (Feet) (Feet BTOC)

MW‐35 16:38 9.01 9.01 TRACE 9.01 Strong odor on probe

MW‐36 Removed from LNAPL monitoring protocol following 11/10/22 event

MW‐36A Removed from LNAPL monitoring protocol following 9/8/22 event

MW‐39A Removed from LNAPL monitoring protocol following 9/8/22 event

MW‐59 16:42 -- 9.68 0.00 9.68 --

MW‐89 Removed from LNAPL monitoring protocol following 9/8/22 event

MW‐93 Removed from LNAPL monitoring protocol following 9/8/22 event

RW‐1 17:02 8.91 8.98 0.07 8.91 Thick, dark residue on probe

RW‐12 16:49 9.67 9.85 0.18 9.68 TPH odor

RW‐101 Removed from LNAPL monitoring protocol following 9/8/22 event

RW‐102 Removed from LNAPL monitoring protocol following 9/8/22 event

RW‐103 16:55 8.81 9.00 0.19 8.82 TPH odor; tan-colored droplets off of probe

RW‐104 Removed from LNAPL monitoring protocol following 4/13/23 event

RW‐105 Removed from LNAPL monitoring protocol following 9/8/22 event

RW‐106 16:44 8.95 9.69 0.74 8.99 TPH odor

RW‐107 16:52 9.19 9.78 0.59 9.23
TPH odor; brown/tan-colored droplets off of 

probe

RW‐108 Removed from LNAPL monitoring protocol following 9/8/22 event

RW‐109 Removed from LNAPL monitoring protocol following 9/8/22 event

RW‐110 16:58 9.41 9.46 0.05 9.41 TPH odor; probe discolored brown

1. The DTW correction when LNAPL is present is based off of the specific gravity of diesel (0.94).

Abbreviations

Feet BTOC = Feet below top of well casing.

LNAPL = Light Non‐Aqueous Phase Liquid

ND = LNAPL not detected using interface probe.

NA ‐ Not Available (not able to detect or measure)

TRACE, MINOR, VERY TRACE ‐ Indications of LNAPL present, but no accurate measurement or below measurable amount.

= Product encountered >0.01 ft

Well ID

Time of 

Gauging Comments

Notes:

Port of Seattle Terminal 30 LNAPL Gauging Event (July 27, 2023)



Closest Low Tide: 20:11 Avg

Closest High Tide: 15:28 8.66

Depth to 

LNAPL

Depth to 

Water
LNAPL 

Thickness

Corrected 

DTW1

(Feet BTOC) (Feet BTOC) (Feet) (Feet BTOC)

MW‐35 16:42 8.70 8.73 0.03 8.70 --

MW‐36 Removed from LNAPL monitoring protocol following 11/10/22 event

MW‐36A Removed from LNAPL monitoring protocol following 9/8/22 event

MW‐39A Removed from LNAPL monitoring protocol following 9/8/22 event

MW‐59 16:57 -- 8.43 0.00 8.43 --

MW‐89 Removed from LNAPL monitoring protocol following 9/8/22 event

MW‐93 Removed from LNAPL monitoring protocol following 9/8/22 event

RW‐1 17:00 8.92 9.00 0.08 8.92 --

RW‐12 16:49 8.80 9.11 0.31 8.82 --

RW‐101 Removed from LNAPL monitoring protocol following 9/8/22 event

RW‐102 Removed from LNAPL monitoring protocol following 9/8/22 event

RW‐103 16:47 -- 8.35 0.00 8.35 --

RW‐104 Removed from LNAPL monitoring protocol following 4/13/23 event

RW‐105 Removed from LNAPL monitoring protocol following 9/8/22 event

RW‐106 16:45 8.25 8.27 0.02 8.25 --

RW‐107 16:51 8.72 9.36 0.64 8.76 --

RW‐108 Removed from LNAPL monitoring protocol following 9/8/22 event

RW‐109 Removed from LNAPL monitoring protocol following 9/8/22 event

RW‐110 16:54 -- 9.01 0.00 9.01 --

1. The DTW correction when LNAPL is present is based off of the specific gravity of diesel (0.94).

Abbreviations

Feet BTOC = Feet below top of well casing.

LNAPL = Light Non‐Aqueous Phase Liquid

ND = LNAPL not detected using interface probe.

NA ‐ Not Available (not able to detect or measure)

TRACE, MINOR, VERY TRACE ‐ Indications of LNAPL present, but no accurate measurement or below measurable amount.

= Product encountered >0.01 ft

Well ID

Time of 

Gauging Comments

Notes:

Port of Seattle Terminal 30 LNAPL Gauging Event (August 10, 2023)



Avg DTW

9.08 Closest Low Tide: 23:58 Closest High Tide: 18:00

Initial Depth 

to LNAPL

Initial Depth 

to Water

LNAPL 

Thickness

Corrected 

Depth to 

Water2

LNAPL 

Extraction 

Duration

Extraction 

Start Time

Extraction 

End Time

Depth to 

LNAPL

Depth to 

Water

LNAPL 

Thickness

LNAPL 

Extraction 

Duration

Extraction 

Start Time

Extraction 

End Time

Depth to 

LNAPL

Depth to 

Water

LNAPL 

Thickness

Depth to 

LNAPL

Depth to 

Water LNAPL Thickness

Time Lapse 

Since 

Extraction

% of Initial 

LNAPL Thickness

LNAPL 

Extraction 

Duration

Extraction Start 

Time

Extraction 

End Time Depth to LNAPL Depth to Water LNAPL Thickness

(Ft BTOC) (Ft BTOC) (Feet) (Ft BTOC) (Minutes) (Approx.) (Approx.) (Ft BTOC) (Feet TOC) (Feet) (Minutes) (Approx.) (Approx.) (Ft BTOC) (Ft BTOC) (Feet) (Ft BTOC) (Ft BTOC) (Feet) (minutes) (%) (Minutes) (Approx.) (Approx.) (Ft BTOC) (Ft BTOC) (Feet)

MW‐35 17:02 9.19 9.31 0.12 9.22 20 19:35 19:55 19:57 --
13.95; well 

pumped dry
0.00 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

MW‐36 Removed from LNAPL monitoring protocol following 11/10/22 event

MW‐36A Removed from LNAPL monitoring protocol following 09/08/22 event

MW‐39A Removed from LNAPL monitoring protocol following 09/08/22 event

MW‐59 17:37 -- 7.50 0.00 7.50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

MW‐89 Removed from LNAPL monitoring protocol following 09/08/22 event

MW‐93 Removed from LNAPL monitoring protocol following 09/08/22 event

RW‐1 17:28 9.09 9.18 0.09 9.11 20 20:10 20:30 20:31 -- 11.65 0.00 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

RW‐12 17:20 9.46 9.50 0.04 9.47 20 17:55 18:15 18:17 9.98 10.03 0.05 20 18:45 19:05 19:05 -- 11.85 0.00 -- -- -- -- -- -- -- -- -- -- -- -- --

RW‐101 Removed from LNAPL monitoring protocol following 09/08/22 event

RW‐102 Removed from LNAPL monitoring protocol following 09/08/22 event

RW‐103 16:55 -- 9.05 0.00 9.05 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

RW‐104 Removed from LNAPL monitoring protocol following 40/13/23 event

RW‐105 Removed from LNAPL monitoring protocol following 09/08/22 event

RW‐106 17:08 9.03 9.08 0.05 9.04 20 18:15 18:36 18:42 9.22 9.27 0.05 20 19:05 19:25 19:26 -- 9.64 0.00 -- -- -- -- -- -- -- -- -- -- -- -- --

RW‐107 16:40 9.32 10.05 0.73 9.52 60 16:55 17:55 17:59 -- 9.00 0.00 -- -- -- -- -- -- -- 20:00 9.63 10.26 0.63 2:05 86% 50 20:40 21:30 21:42 9.90 10.50 0.60

RW‐108 Removed from LNAPL monitoring protocol following 09/08/22 event

RW‐109 Removed from LNAPL monitoring protocol following 09/08/22 event

RW‐110 16:51 -- 9.69 0.00 9.69 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Guidelines: Abbreviations & Formatting

BTOC = Feet below top of well casing.

LNAPL = Light Non‐Aqueous Phase Liquid

ND = LNAPL not detected using interface probe.

NA ‐ Not Available (not able to detect or measure)

TRACE, MINOR ‐ LNAPL  present, but no accurate measurement.

Notes:

1. During the 10/6/22 Ops Meeting, agreed that wells measured  <0.01 ft for 1 yr can be removed from monitoring schedule.

2. The DTW correction when LNAPL is present is based off of the specific gravity of petroleum, 0.7321.

VACUUM TRUCK MEASURED AND APPROXIMATED TOTALS COMMENTS:

0.73 ft initially in RW-107 was pumped to 0 ft in the first 60-min attempt. When gauged again 2 hours later it had rebounded back to 0.63 ft. The subsequent 50 -min vac only got the thickness back down to 0.60 ft. 

MW-35 pumped dry during the initial 20-min vac.

509.83

Estimated volume in vac truck at end of day (including holding tank) (gal): 800

Estimated combined volume, measured by DH the following day (gal): 780

--> Estimated product portion (gal): 11.7

--> Estimated water portion (gal): 768.3

- If product thickness is 0.01 - 0.25 ft, vac for approx 20 min

- If product thickness is greater than 0.51 ft, vac for approx 60 min

- Repeat vac events until product thickness is <0.01 ft or three vac events have been completed

Port of Seattle Terminal 30 LNAPL Removal Event 

(September 14, 2023)

Red wells extracted by DH Environmental with vacuum truck.

- Perform an end-of-day DTW/product gauge for any well that initially had >0.25 ft of product

Time of 

Gauging

Time of 

Gauging

Second Removal End of Day

Well ID

- If product thickness is 0.26 - 0.5 ft, vac for approx 30-40 min

Initial Gauging First Removal

Estimated volume in vac truck after completion of LNAPL recovery (prior to holding tank) (gal):

Time of 

Gauging

Time of 

Gauging Time of Gauging



Closest Low Tide: 23:01 Avg

Closest High Tide: 16:40 9.76

Depth to 

LNAPL

Depth to 

Water
LNAPL 

Thickness

Corrected 

DTW1

(Feet BTOC) (Feet BTOC) (Feet) (Feet BTOC)

MW‐35 18:28 9.42 9.47 0.05 9.42 Odor observed

MW‐36 Removed from LNAPL monitoring protocol following 11/10/22 event

MW‐36A Removed from LNAPL monitoring protocol following 9/8/22 event

MW‐39A Removed from LNAPL monitoring protocol following 9/8/22 event

MW‐59 18:13 -- 9.91 0.00 9.91 Odor observed

MW‐89 Removed from LNAPL monitoring protocol following 9/8/22 event

MW‐93 Removed from LNAPL monitoring protocol following 9/8/22 event

RW‐1 17:52 8.88 8.94 0.06 8.88 Odor observed & product on probe

RW‐12 18:02 10.08 10.29 0.21 10.09 Odor observed & product on probe

RW‐101 Removed from LNAPL monitoring protocol following 9/8/22 event

RW‐102 Removed from LNAPL monitoring protocol following 9/8/22 event

RW‐103 18:19 -- 9.70 0.00 9.70 No odor, no product observed

RW‐104 Removed from LNAPL monitoring protocol following 4/13/23 event

RW‐105 Removed from LNAPL monitoring protocol following 9/8/22 event

RW‐106 18:07 9.81 10.08 0.27 9.83 Odor observed & product on probe

RW‐107 17:59 9.92 10.58 0.66 9.96 Odor observed & product on probe

RW‐108 Removed from LNAPL monitoring protocol following 9/8/22 event

RW‐109 Removed from LNAPL monitoring protocol following 9/8/22 event

RW‐110 18:17 -- 10.25 0.00 10.25 No odor, no product observed

1. The DTW correction when LNAPL is present is based off of the specific gravity of diesel (0.94).

Abbreviations

Feet BTOC = Feet below top of well casing.

LNAPL = Light Non‐Aqueous Phase Liquid

ND = LNAPL not detected using interface probe.

NA ‐ Not Available (not able to detect or measure)

TRACE, MINOR, VERY TRACE ‐ Indications of LNAPL present, but no accurate measurement or below measurable amount.

= Product encountered >0.01 ft

Well ID

Time of 

Gauging Comments

Notes:

Port of Seattle Terminal 30 LNAPL Gauging Event (October 12, 2023)



Closest Low Tide: 20:58 Avg

Closest High Tide: 14:10 8.88

Depth to 

LNAPL

Depth to 

Water
LNAPL 

Thickness

Corrected 

DTW1

(Feet BTOC) (Feet BTOC) (Feet) (Feet BTOC)

MW‐35 1843 - 8.96 0.00 8.96

MW‐36 Removed from LNAPL monitoring protocol following 11/10/22 event

MW‐36A Removed from LNAPL monitoring protocol following 9/8/22 event

MW‐39A Removed from LNAPL monitoring protocol following 9/8/22 event

MW‐59 1835 - 8.61 0.00 8.61

MW‐89 Removed from LNAPL monitoring protocol following 9/8/22 event

MW‐93 Removed from LNAPL monitoring protocol following 9/8/22 event

RW‐1 1851 8.50 8.55 0.05 8.50

RW‐12 1825 9.09 9.39 0.30 9.11

RW‐101 Removed from LNAPL monitoring protocol following 9/8/22 event

RW‐102 Removed from LNAPL monitoring protocol following 9/8/22 event

RW‐103 1828 - 8.69 0.00 8.69

RW‐104 Removed from LNAPL monitoring protocol following 4/13/23 event

RW‐105 Removed from LNAPL monitoring protocol following 9/8/22 event

RW‐106 1834 8.81 8.82 0.01 8.81

RW‐107 1822 9.02 9.58 0.56 9.05

RW‐108 Removed from LNAPL monitoring protocol following 9/8/22 event

RW‐109 Removed from LNAPL monitoring protocol following 9/8/22 event

RW‐110 1839 - 9.28 0.00 9.28

1. The DTW correction when LNAPL is present is based off of the specific gravity of diesel (0.94).

Abbreviations

Feet BTOC = Feet below top of well casing.

LNAPL = Light Non‐Aqueous Phase Liquid

ND = LNAPL not detected using interface probe.

NA ‐ Not Available (not able to detect or measure)

TRACE, MINOR, VERY TRACE ‐ Indications of LNAPL present, but no accurate measurement or below measurable amount.

= Product encountered >0.01 ft

Well ID

Time of 

Gauging Comments

Notes:

Port of Seattle Terminal 30 LNAPL Gauging Event (November, 2023)



Avg DTW

8.41 Closest Low Tide: 23:58 Closest High Tide: 16:20

Initial Depth 

to LNAPL

Initial Depth 

to Water

LNAPL 

Thickness

Corrected 

Depth to 

Water2

LNAPL 

Extraction 

Duration

Extraction 

Start Time

Extraction 

End Time

Depth to 

LNAPL

Depth to 

Water

LNAPL 

Thickness

LNAPL 

Extraction 

Duration

Extraction 

Start Time

Extraction 

End Time

Depth to 

LNAPL

Depth to 

Water

LNAPL 

Thickness

LNAPL 

Extraction 

Duration

Extraction 

Start Time

Extraction 

End Time

Depth to 

LNAPL

Depth to 

Water

LNAPL 

Thickness

Depth to 

LNAPL

Depth to 

Water LNAPL Thickness

Time Lapse 

Since 

Extraction

% of Initial 

LNAPL Thickness

LNAPL 

Extraction 

Duration

Extraction Start 

Time

Extraction 

End Time Depth to LNAPL Depth to Water LNAPL Thickness

(Ft BTOC) (Ft BTOC) (Feet) (Ft BTOC) (Minutes) (Approx.) (Approx.) (Ft BTOC) (Feet TOC) (Feet) (Minutes) (Approx.) (Approx.) (Ft BTOC) (Ft BTOC) (Feet) (Minutes) (Approx.) (Approx.) (Ft BTOC) (Ft BTOC) (Feet) (Ft BTOC) (Ft BTOC) (Feet) (minutes) (%) (Minutes) (Approx.) (Approx.) (Ft BTOC) (Ft BTOC) (Feet)

MW‐35 19:33 -- 8.48 0.00 8.48 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

MW‐36 Removed from LNAPL monitoring protocol following 11/10/22 event

MW‐36A Removed from LNAPL monitoring protocol following 09/08/22 event

MW‐39A Removed from LNAPL monitoring protocol following 09/08/22 event

MW‐59 19:20 -- 8.12 0.00 8.12 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

MW‐89 Removed from LNAPL monitoring protocol following 09/08/22 event

MW‐93 Removed from LNAPL monitoring protocol following 09/08/22 event

RW‐1 19:48 8.05 8.10 0.05 8.05 20 19:50 20:10 2010 -- 9.96 0.00 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

RW‐12 16:55 8.65 8.90 0.25 8.67 20 17:41 18:01 18:01 -- 10.68 0.00 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

RW‐101 Removed from LNAPL monitoring protocol following 09/08/22 event

RW‐102 Removed from LNAPL monitoring protocol following 09/08/22 event

RW‐103 17:00 -- 8.20 0.00 8.20 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

RW‐104 Removed from LNAPL monitoring protocol following 40/13/23 event

RW‐105 Removed from LNAPL monitoring protocol following 09/08/22 event

RW‐106 18:07 8.41 8.44 0.03 8.41 20 19:06 19:26 19:27 -- 8.84 0.00 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

RW‐107 16:25 8.45 9.00 0.55 8.48 60 16:42 17:40 17:45 8.8 9.45 0.65 60 18:05 19:03 19:05 9.05 9.7 0.65 20 2013 2027 2028 -- 8.84 0.00 -- -- -- -- -- -- -- -- -- -- -- -- --

RW‐108 Removed from LNAPL monitoring protocol following 09/08/22 event

RW‐109 Removed from LNAPL monitoring protocol following 09/08/22 event

RW‐110 17:20 -- 8.85 0.00 8.85 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Guidelines: Abbreviations & Formatting

BTOC = Feet below top of well casing.

LNAPL = Light Non‐Aqueous Phase Liquid

ND = LNAPL not detected using interface probe.

NA ‐ Not Available (not able to detect or measure)

TRACE, MINOR ‐ LNAPL  present, but no accurate measurement.

Notes:

1. During the 10/6/22 Ops Meeting, agreed that wells measured  <0.01 ft for 1 yr can be removed from monitoring schedule.

2. The DTW correction when LNAPL is present is based off of the specific gravity of diesel (0.94).

Port of Seattle Terminal 30 LNAPL Removal Event 

(December 14, 2023)

Time of Gauging

VACUUM TRUCK MEASURED AND APPROXIMATED TOTALS COMMENTS:

Product thickness in RW-107 was measured at 0.65 ft immediately following the second round of vacuuming (19:05). An hour later, at 20:07, it was gauged again and the thickness had dropped to 0.10 ft. Thus the third round of vacuuming was set for just 20 minutes.
645

Estimated volume in vac truck at end of day (including holding tank) (gal): 960

Estimated combined volume, measured by DH the following day (gal): 863.3

--> Estimated product portion (gal): 12.04

--> Estimated water portion (gal): 851.27

- If product thickness is 0.01 - 0.25 ft, vac for approx 20 min

Time of 

Gauging

- If product thickness is greater than 0.51 ft, vac for approx 60 min

- Repeat vac events until product thickness is <0.01 ft or three vac events have been completed

Red wells extracted by DH Environmental with vacuum truck.

- Perform an end-of-day DTW/product gauge for any well that initially had >0.25 ft of product

Time of 

Gauging

- If product thickness is 0.26 - 0.5 ft, vac for approx 30-40 min

Estimated volume in vac truck after completion of LNAPL recovery (prior to holding tank) (gal):

Time of 

Gauging

Second Removal Third Removal End of Day

Well ID

Initial Gauging First Removal

Time of 

Gauging

Time of 

Gauging
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AECOM Daily Tailgate Meeting Summary

Project information

Project Name T-30

Project Number 60681370

Project Manager Paul Kalina

Project Manager Phone # 2063105097

Muster Point location Clubhouse

Meeting date 4/13/2023

Business Line Environment

SH&E Manager Tim Gilles

SH&E Manager Phone # 3128335991

First Aid Kit Location Conex

Prepared by Friedman, Gus

Shift Summary

Location SODO

Attendees (Workers) Friedman, Gus;Celovsky, Lillian;

Attendees (Visitors)

Tasks to be performed LNAPL gauging & GWM

Hazards to be considered today motion, chemical

Will there be Lone Workers? No

Hierarchy of controls ppe

Personal Protective Equipment Task Specific: gloves|Mandatory: safetyglasses,
longpants, reflectivevest, workboots

High Risk Events



Topic of the week Prevent_Distracted_Driving

Other topics discussed

Mid day reviews

End of the day comments.The supervisor confirms
that the site is being left in a safe condition and
work crew checked out as fit unless otherwise
specified here

All tasks completed safely and successfully

Hazards Motion•
Chemical•

https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayTopicsLibrary/Prevent_Distracted_Driving.pdf
https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayHazardsDescription/MOTION%20HAZARDS_RECOGNITION%20READINESS_PART%207_AUG2018.pdf
https://aecom.sharepoint.com/sites/hrd-DailyTailgateMeeting/SafetyTodayHazardsDescription/CHEMICAL%20HAZARDS_RECOGNITION%20READINESS_PART%203_APR2018.pdf
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FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

James E. Bruya, Ph.D. 5500 4th Avenue South 
Yelena Aravkina, M.S. Seattle, WA 98108 
Michael Erdahl, B.S. (206) 285-8282 
Vineta Mills, M.S. fbi@isomedia.com 
Eric Young, B.S. www.friedmanandbruya.com 

 
 
 
 
April 24, 2023 
 
 
 
Paul Kalina, Project Manager 
AECOM 
1111 3rd Ave, Suite 1600 
Seattle, WA 98101 
 
Dear Mr Kalina: 
 
Included are the results from the testing of material submitted on April 14, 2023 from 
the T-30, F&BI 304202 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: Gus Friedman  
AEC0424R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on April 14, 2023 by Friedman & 
Bruya, Inc. from the AECOM T-30, F&BI 304202 project.  Samples were logged in 
under the laboratory ID’s listed below. 
 
Laboratory ID AECOM 
304202 -01 RW-11A-0423 
304202 -02 MW-100-0423 
304202 -03 MW-89-0423 
304202 -04 Trip Blank 
 
 
 
All quality control requirements were acceptable. 
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ENVIRONMENTAL CHEMISTS 

 2 

 
Date of Report:  04/24/23 
Date Received:  04/14/23 
Project:  T-30, F&BI 304202 
Date Extracted:  04/17/23 
Date Analyzed:  04/17/23 
 

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

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

 
  Surrogate 
Sample ID Gasoline Range (% Recovery) 
Laboratory ID  (Limit 50-150)  
 
RW-11A-0423 <100 93 
304202-01 
 

MW-100-0423 <100 103 
304202-02 
 

MW-89-0423 <100 103 
304202-03 
 
 
Method Blank <100 106 
03-778 MB  
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ENVIRONMENTAL CHEMISTS 
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Date of Report:  04/24/23 
Date Received:  04/14/23 
Project:  T-30, F&BI 304202 
Date Extracted:  04/17/23 
Date Analyzed:  04/19/23 
 

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) 
 
RW-11A-0423 <50 <250 119 
304202-01 
 
MW-100-0423 <50 <250 126 
304202-02 
 
MW-89-0423 <50 <250 132 
304202-03 
 
 
Method Blank <50 <250 117 
03-908 MB  
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Date of Report:  04/24/23 
Date Received:  04/14/23 
Project:  T-30, F&BI 304202 
Date Extracted:  04/17/23 
Date Analyzed:  04/17/23 
 

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 50-150) 
 
RW-11A-0423 780 x <250 122 
304202-01 
 
MW-100-0423 700 x <250 135 
304202-02 
 
MW-89-0423 410 x <250 137 
304202-03 
 
 
Method Blank <50 <250 130 
03-908 MB  
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Analysis For Volatile Compounds By EPA Method 8260D Dual Acquisition 
 
Client Sample ID: RW-11A-0423 Client: AECOM 
Date Received: 04/14/23 Project: T-30, F&BI 304202 
Date Extracted: 04/17/23 Lab ID: 304202-01 
Date Analyzed: 04/17/23 Data File: 041720.D 
Matrix: Water Instrument: GCMS13 
Units: ug/L (ppb) Operator: MD 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 93 71 132 
Toluene-d8 92 68 139 
4-Bromofluorobenzene 109 62 136 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
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Analysis For Volatile Compounds By EPA Method 8260D Dual Acquisition 
 
Client Sample ID: MW-100-0423 Client: AECOM 
Date Received: 04/14/23 Project: T-30, F&BI 304202 
Date Extracted: 04/17/23 Lab ID: 304202-02 
Date Analyzed: 04/17/23 Data File: 041721.D 
Matrix: Water Instrument: GCMS13 
Units: ug/L (ppb) Operator: MD 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 101 71 132 
Toluene-d8 105 68 139 
4-Bromofluorobenzene 114 62 136 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
 



FRIEDMAN & BRUYA, INC. 
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Analysis For Volatile Compounds By EPA Method 8260D Dual Acquisition 
 
Client Sample ID: MW-89-0423 Client: AECOM 
Date Received: 04/14/23 Project: T-30, F&BI 304202 
Date Extracted: 04/17/23 Lab ID: 304202-03 
Date Analyzed: 04/17/23 Data File: 041722.D 
Matrix: Water Instrument: GCMS13 
Units: ug/L (ppb) Operator: MD 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 92 71 132 
Toluene-d8 92 68 139 
4-Bromofluorobenzene 117 62 136 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
 



FRIEDMAN & BRUYA, INC. 
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Analysis For Volatile Compounds By EPA Method 8260D Dual Acquisition 
 
Client Sample ID: Method Blank Client: AECOM 
Date Received: Not Applicable Project: T-30, F&BI 304202 
Date Extracted: 04/17/23 Lab ID: 03-0745 mb 
Date Analyzed: 04/17/23 Data File: 041707.D 
Matrix: Water Instrument: GCMS13 
Units: ug/L (ppb) Operator: MD 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 99 71 132 
Toluene-d8 104 68 139 
4-Bromofluorobenzene 105 62 136 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
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Date of Report:  04/24/23 
Date Received:  04/14/23 
Project:  T-30, F&BI 304202 
 

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

USING METHOD NWTPH-Gx  
 
Laboratory Code:  304202-03 Matrix Spike 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Gasoline ug/L (ppb) 1,000 <100 99 98 50-150 1 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Gasoline ug/L (ppb) 1,000 96 70-130 
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Date of Report:  04/24/23 
Date Received:  04/14/23 
Project:  T-30, F&BI 304202 
 

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

DIESEL EXTENDED USING METHOD NWTPH-Dx  
 
Laboratory Code:  304202-03 (Matrix Spike) Silica Gel 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended ug/L (ppb) 2,500 <50 115 122 50-150 6 
 
Laboratory Code:  Laboratory Control Sample Silica Gel 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Diesel Extended ug/L (ppb) 2,500 104 70-130 
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Date of Report:  04/24/23 
Date Received:  04/14/23 
Project:  T-30, F&BI 304202 
 

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

DIESEL EXTENDED USING METHOD NWTPH-Dx  
 
Laboratory Code:  304202-03 (Matrix Spike)  
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended ug/L (ppb) 2,500  520 127 127 70-130 0 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Diesel Extended ug/L (ppb) 2,500 116 70-130 
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Date of Report:  04/24/23 
Date Received:  04/14/23 
Project:  T-30, F&BI 304202 
 

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

 
Laboratory Code:  304202-03 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result  

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Benzene ug/L (ppb) 10 <0.35 103  91  50-150 12 
Toluene ug/L (ppb) 10 <1 104  102  50-150 2 
Ethylbenzene ug/L (ppb) 10 <1 107  106  50-150 1 
m,p-Xylene ug/L (ppb) 20 <2 110  108  50-150 2 
o-Xylene ug/L (ppb) 10 <1 105  112  50-150 6 
Naphthalene ug/L (ppb) 10 <1 98  94  50-150 4 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Benzene ug/L (ppb) 10 103  104  70-130 1 
Toluene ug/L (ppb) 10 113  103  70-130 9 
Ethylbenzene ug/L (ppb) 10 107  108  70-130 1 
m,p-Xylene ug/L (ppb) 20 102  110  70-130 8 
o-Xylene ug/L (ppb) 10 108  105  70-130 3 
Naphthalene ug/L (ppb) 10 99  104  70-130 5 
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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, biased high; or, the 
calibration results for the analyte were outside of acceptance criteria, biased high, with a detection for the 
analyte in the sample. 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 standard reporting limit.  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. 
  

k – The calibration results for the analyte were outside of acceptance criteria, biased high, and the analyte 
was not detected in the sample. 
 

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

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

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

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

  

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

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

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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James E. Bruya, Ph.D. 5500 4th Avenue South 
Yelena Aravkina, M.S. Seattle, WA 98108 
Michael Erdahl, B.S. (206) 285-8282 
Vineta Mills, M.S. fbi@isomedia.com 
Eric Young, B.S. www.friedmanandbruya.com 

 
 
 
 
October 23, 2023 
 
 
 
Paul Kalina, Project Manager 
AECOM 
1111 3rd Ave, Suite 1600 
Seattle, WA 98101 
 
Dear Mr Kalina: 
 
Included are the results from the testing of material submitted on October 18, 2023 
from the T-30, F&BI 310230 project.  There are 17 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 
AEC1023R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on October 18, 2023 by Friedman & 
Bruya, Inc. from the AECOM T-30, F&BI 310230 project.  Samples were logged in 
under the laboratory ID’s listed below. 
 
Laboratory ID AECOM 
310230 -01 RW-11A-1023 
310230 -02 MW-4Z-1023 
310230 -03 MW-39A-1023 
310230 -04 MW-89-1023 
310230 -05 RW-9-1023 
310230 -06 DUP-1 
310230 -07 MW-36A-1023 
310230 -08 Trip Blank 
 
 
 
All quality control requirements were acceptable. 
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Date of Report:  10/23/23 
Date Received:  10/18/23 
Project:  T-30, F&BI 310230 
Date Extracted:  10/18/23 
Date Analyzed:  10/18/23 
 

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

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

 
  Surrogate 
Sample ID Gasoline Range (% Recovery) 
Laboratory ID  (Limit 50-150)  
 
RW-11A-1023 230 113 
310230-01 
 
MW-4Z-1023 270 102 
310230-02 
 
MW-39A-1023 <100 104 
310230-03 
 

MW-89-1023 <100 102 
310230-04 
 

RW-9-1023 160 106 
310230-05 
 

DUP-1 200 107 
310230-06 
 

MW-36A-1023 <100 104 
310230-07 
 
 
Method Blank <100 97 
03-2246 MB  
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Date of Report:  10/23/23 
Date Received:  10/18/23 
Project:  T-30, F&BI 310230 
Date Extracted:  10/19/23 
Date Analyzed:  10/19/23 
 

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 50-150) 
 
RW-11A-1023 91  <250 87 
310230-01 
 
MW-4Z-1023 60  <250 91 
310230-02 
 
MW-39A-1023 <50  <250 98 
310230-03 
 
MW-89-1023 <50  <250 106 
310230-04 
 
RW-9-1023 230  <250 99 
310230-05 
 
DUP-1 210  <250 93 
310230-06 
 
MW-36A-1023 130  <250 94 
310230-07 
 
 
Method Blank <50 <250 98 
03-2449 MB  
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Date of Report:  10/23/23 
Date Received:  10/18/23 
Project:  T-30, F&BI 310230 
Date Extracted:  10/18/23 
Date Analyzed:  10/18/23 
 

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 50-150) 
 
RW-11A-1023 12,000 x 680 x 99 
310230-01 
 
MW-4Z-1023 8,800 x 1,500 x 93 
310230-02 
 
MW-39A-1023 1,500 x <250  105 
310230-03 
 
MW-89-1023 600 x <250  116 
310230-04 
 
RW-9-1023 12,000 x 620 x 96 
310230-05 
 
DUP-1 11,000 x 590 x 93 
310230-06 
 
MW-36A-1023 4,800 x <250  105 
310230-07 
 
 
Method Blank <50 <250 115 
03-2449 MB  
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Analysis For Volatile Compounds By EPA Method 8260D Dual Acquisition 
 
Client Sample ID: RW-11A-1023 Client: AECOM 
Date Received: 10/18/23 Project: T-30, F&BI 310230 
Date Extracted: 10/16/23 Lab ID: 310230-01 
Date Analyzed: 10/16/23 Data File: 101628.D 
Matrix: Water Instrument: GCMS11 
Units: ug/L (ppb) Operator: LM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 99 78 126 
Toluene-d8 98 84 115 
4-Bromofluorobenzene 103 72 130 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
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Analysis For Volatile Compounds By EPA Method 8260D Dual Acquisition 
 
Client Sample ID: MW-4Z-1023 Client: AECOM 
Date Received: 10/18/23 Project: T-30, F&BI 310230 
Date Extracted: 10/16/23 Lab ID: 310230-02 
Date Analyzed: 10/16/23 Data File: 101629.D 
Matrix: Water Instrument: GCMS11 
Units: ug/L (ppb) Operator: LM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 105 78 126 
Toluene-d8 97 84 115 
4-Bromofluorobenzene 107 72 130 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 7 

 
Analysis For Volatile Compounds By EPA Method 8260D Dual Acquisition 
 
Client Sample ID: MW-39A-1023 Client: AECOM 
Date Received: 10/18/23 Project: T-30, F&BI 310230 
Date Extracted: 10/16/23 Lab ID: 310230-03 
Date Analyzed: 10/16/23 Data File: 101630.D 
Matrix: Water Instrument: GCMS11 
Units: ug/L (ppb) Operator: LM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 101 78 126 
Toluene-d8 97 84 115 
4-Bromofluorobenzene 97 72 130 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
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Analysis For Volatile Compounds By EPA Method 8260D Dual Acquisition 
 
Client Sample ID: MW-89-1023 Client: AECOM 
Date Received: 10/18/23 Project: T-30, F&BI 310230 
Date Extracted: 10/16/23 Lab ID: 310230-04 
Date Analyzed: 10/16/23 Data File: 101631.D 
Matrix: Water Instrument: GCMS11 
Units: ug/L (ppb) Operator: LM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 109 78 126 
Toluene-d8 94 84 115 
4-Bromofluorobenzene 97 72 130 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
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Analysis For Volatile Compounds By EPA Method 8260D Dual Acquisition 
 
Client Sample ID: RW-9-1023 Client: AECOM 
Date Received: 10/18/23 Project: T-30, F&BI 310230 
Date Extracted: 10/16/23 Lab ID: 310230-05 
Date Analyzed: 10/16/23 Data File: 101632.D 
Matrix: Water Instrument: GCMS11 
Units: ug/L (ppb) Operator: LM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 102 78 126 
Toluene-d8 89 84 115 
4-Bromofluorobenzene 95 72 130 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
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Analysis For Volatile Compounds By EPA Method 8260D Dual Acquisition 
 
Client Sample ID: DUP-1 Client: AECOM 
Date Received: 10/18/23 Project: T-30, F&BI 310230 
Date Extracted: 10/16/23 Lab ID: 310230-06 
Date Analyzed: 10/16/23 Data File: 101633.D 
Matrix: Water Instrument: GCMS11 
Units: ug/L (ppb) Operator: LM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 101 78 126 
Toluene-d8 93 84 115 
4-Bromofluorobenzene 99 72 130 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
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Analysis For Volatile Compounds By EPA Method 8260D Dual Acquisition 
 
Client Sample ID: MW-36A-1023 Client: AECOM 
Date Received: 10/18/23 Project: T-30, F&BI 310230 
Date Extracted: 10/16/23 Lab ID: 310230-07 
Date Analyzed: 10/16/23 Data File: 101634.D 
Matrix: Water Instrument: GCMS11 
Units: ug/L (ppb) Operator: LM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 105 78 126 
Toluene-d8 93 84 115 
4-Bromofluorobenzene 98 72 130 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 12 

 
Analysis For Volatile Compounds By EPA Method 8260D Dual Acquisition 
 
Client Sample ID: Method Blank Client: AECOM 
Date Received: Not Applicable Project: T-30, F&BI 310230 
Date Extracted: 10/16/23 Lab ID: 03-2412 mb 
Date Analyzed: 10/16/23 Data File: 101620a.D 
Matrix: Water Instrument: GCMS11 
Units: ug/L (ppb) Operator: LM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 99 78 126 
Toluene-d8 95 84 115 
4-Bromofluorobenzene 100 72 130 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
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Date of Report:  10/23/23 
Date Received:  10/18/23 
Project:  T-30, F&BI 310230 
 

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

USING METHOD NWTPH-Gx  
 
Laboratory Code:  310230-02 Matrix Spike 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Gasoline ug/L (ppb) 1,000 270 108 105 50-150 3 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Gasoline ug/L (ppb) 1,000 100 70-130 
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Date of Report:  10/23/23 
Date Received:  10/18/23 
Project:  T-30, F&BI 310230 
 

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

DIESEL EXTENDED USING METHOD NWTPH-Dx  
 
Laboratory Code:  310230-02 (Matrix Spike) Silica Gel  
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended ug/L (ppb) 2,500 <250 105 109 50-150 4 
 
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) 2,500 105 105 65-151 0 
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Date of Report:  10/23/23 
Date Received:  10/18/23 
Project:  T-30, F&BI 310230 
 

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

DIESEL EXTENDED USING METHOD NWTPH-Dx  
 
Laboratory Code:  310230-02 (Matrix Spike)  
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended ug/L (ppb) 2,500  9,700 157 b 0 b 50-150 200 b 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Diesel Extended ug/L (ppb) 2,500 100 65-151 
 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 16 

 
Date of Report:  10/23/23 
Date Received:  10/18/23 
Project:  T-30, F&BI 310230 
 

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

 
Laboratory Code:  310230-02 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Benzene ug/L (ppb) 10 <0.35 105  107  50-150 2 
Toluene ug/L (ppb) 10 <1 105  104  50-150 1 
Ethylbenzene ug/L (ppb) 10 <1 107  107  50-150 0 
m,p-Xylene ug/L (ppb) 20 <2 104  104  50-150 0 
o-Xylene ug/L (ppb) 10 <1 105  104  50-150 1 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Benzene ug/L (ppb) 10 105  105  70-130 0 
Toluene ug/L (ppb) 10 105  104  70-130 1 
Ethylbenzene ug/L (ppb) 10 105  104  70-130 1 
m,p-Xylene ug/L (ppb) 20 102  101  70-130 1 
o-Xylene ug/L (ppb) 10 101  101  70-130 0 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

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

ca - The calibration results for the analyte were outside of acceptance criteria, biased low; or, the calibration 
results for the analyte were outside of acceptance criteria, biased high, with a detection for the analyte in the 
sample. 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 standard reporting limit.  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. 
  

k – The calibration results for the analyte were outside of acceptance criteria, biased high, and the analyte 
was not detected in the sample. 
 

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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Memorandum

To Paul Kalina, Project Manager Info FINAL

Subject

Summary Data Quality Review
Port of Seattle – T-30
April 2023 Groundwater Sampling

From
Chelsey Cook, Chemist
Lucy Panteleeff, Chemist

Date May 3, 2023

The summary data quality review of 3 groundwater samples collected on April 13, 2023, has been
completed.  The samples were analyzed at Freidman and Bruya, Incorporated (F&BI) located in
Seattle, Washington for benzene, toluene, ethylbenzene, and total xylenes (BTEX) by EPA Method
8260D, total petroleum hydrocarbons (TPHs) by Washington State Department of Ecology Methods
NWTPH-Gx (gasoline-range TPH) and NWTPH-Dx (diesel-range and motor oil-range TPH) with silica
gel cleanup (SGC) and NWTPH-Dx (diesel-range and motor oil-range TPH) without SGC. The
laboratory provided a summary report containing sample results and associated quality assurance
(QA) and quality control (QC) data for all samples.  For this report, the sample identifications (IDs) do
not include the sampling date suffixes (-0423).  The following samples are associated with F&BI
laboratory group 304202:

Sample ID
Laboratory

Group
Laboratory

ID Requested Analyses
RW-11A-0423 304202 304202-01 BTEX, NWTPH-Gx, NWTPH-Dx
MW-100-0423
(Field Duplicate of RW-11A-0423) 304202-02

BTEX, NWTPH-Gx, NWTPH-Dx

MW-89-0423 304202-03 BTEX, NWTPH-Gx, NWTPH-Dx
Trip Blank 304202-04 None

Data were evaluated based on laboratory QC criteria and validation criteria established in the
National Functional Guidelines for Organic Superfund Methods Data Review, November 2020.

The following data components were reviewed during the limited data validation procedure for
compliance with method specific or laboratory control charted criteria where appropriate: chain of
custody forms, holding times, method/trip/instrument blanks, surrogate recoveries, matrix spike/matrix
spike duplicate recoveries, laboratory and field duplicate results, laboratory control sample/laboratory
control sample duplicate recoveries, reporting limits, and electronic data deliverables.

A summary of qualifiers that may be assigned to results in these laboratory groups are included in
Table 1.  Qualifiers that may be assigned to results include:

 U - The analyte was analyzed for but was not detected above the reported sample
quantitation limit.

 J - The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample.

 UJ - The analyte was not detected above the reported sample quantitation limit.  However,
the reported quantitation limit is approximate and may or may not represent the actual limit of
quantitation necessary to accurately and precisely measure the analyte in the sample.
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 R - The sample results are rejected due to serious deficiencies in the ability to analyze the
sample and meet quality control criteria.  The presence or absence of the analyte cannot be
verified.

 DNR - Do Not Report.  Another result is available that is more reliable or appropriate.

Sample Receipt

Upon receipt by the laboratory, the sample jar information was compared to the chain-of-custody
(COC) and the cooler temperature was recorded.  The cooler was received by the laboratory at a
temperature within the EPA recommended limits of greater than 0°C and less than or equal to 6°C.
The trip blank was inadvertently left off the COC and added by the laboratory. The trip blank was not
analyzed.  BTEX and gasoline-range TPH were not detected in the associated samples, therefore,
data were not qualified based on the absence of trip blank results.

Organic Analyses

Samples were analyzed for BTEX and TPHs by the methods identified in the introduction of this
report.

1. Holding Times – Acceptable

2. Blanks – Acceptable

3. Surrogates – Acceptable

4. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) – Acceptable

5. Matrix Spike/Matrix Spike Duplicate (MS/MSD) – Acceptable

General – An MS/MSD was performed using MW-89 for all analyses. Results were
acceptable.

6. Field Duplicate – Acceptable

General – A field duplicate was submitted for RW-11A and identified as MW-100.  Results
greater than five times the reporting limit were comparable.

7. Reporting Limits - Acceptable

8. Other Items of Note:

Diesel-range and Motor Oil-range TPH by NWTPH-Dx (No SGC) – The laboratory noted that
the diesel-range hydrocarbon patterns for all samples reported in laboratory group 304202
did not resemble the fuel standard used for quantitation.  No qualifiers were assigned based
on these qualitative observations.
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Overall Assessment of Data

The data reported in this laboratory group, as qualified, are considered to be usable for meeting
project objectives. The completeness for F&BI laboratory group 304202 is 100%.

Table 1. Summary of Qualified Data

Sample ID Lab ID Analyte Result Units Final Result
No data qualifiers were assigned in association with laboratory group 304202.
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Memorandum

To Paul Kalina, Project Manager Info FINAL

Subject

Summary Data Quality Review
Port of Seattle – T-30
October 2023 Groundwater Sampling

From
Amelia McArthur, Chemist
Lucy Panteleeff, Chemist

Date November 1, 2023

The summary data quality review of 7 groundwater samples collected on October 12, 2023, has been
completed.  The samples were analyzed at Freidman and Bruya, Incorporated (F&BI) located in
Seattle, Washington for benzene, toluene, ethylbenzene, and total xylenes (BTEX) by EPA Method
8260D, total petroleum hydrocarbons (TPHs) by Washington State Department of Ecology Methods
NWTPH-Gx (gasoline-range TPH) and NWTPH-Dx (diesel-range and motor oil-range TPH) with silica
gel cleanup (SGC) and NWTPH-Dx (diesel-range and motor oil-range TPH) without SGC. The
laboratory provided a summary report containing sample results and associated quality assurance
(QA) and quality control (QC) data for all samples.  For this report, the sample identifications (IDs) do
not include the sampling date suffixes (-1023).  The following samples are associated with F&BI
laboratory group 310230:

Sample ID
Laboratory

ID Requested Analyses
RW-11A-1023 310230 -01 BTEX, NWTPH-Gx, NWTPH-Dx
MW-42-1023 310230 -02 BTEX, NWTPH-Gx, NWTPH-Dx
MW-39A-1023 310230 -03 BTEX, NWTPH-Gx, NWTPH-Dx
MW-89-1023 310230 -04 BTEX, NWTPH-Gx, NWTPH-Dx
RW-9-1023 310230 -05 BTEX, NWTPH-Gx, NWTPH-Dx
DUP-1 (field duplicate of RW-9-1023) 310230 -06 BTEX, NWTPH-Gx, NWTPH-Dx
MW-36A-1023 310230 -07 BTEX, NWTPH-Gx, NWTPH-Dx
Trip Blank 310230 -08 None

Data were evaluated based on laboratory QC criteria and validation criteria established in the
National Functional Guidelines for Organic Superfund Methods Data Review, November 2020.

The following data components were reviewed during the limited data validation procedure for
compliance with method specific or laboratory control charted criteria where appropriate: chain of
custody forms, holding times, method/trip/instrument blanks, surrogate recoveries, matrix spike/matrix
spike duplicate recoveries, laboratory and field duplicate results, laboratory control sample/laboratory
control sample duplicate recoveries, reporting limits, and electronic data deliverables.

A summary of qualifiers that may be assigned to results in this laboratory group are included in Table
1.  Qualifiers that may be assigned to results include:

 U - The analyte was analyzed for but was not detected above the reported sample
quantitation limit.

 J - The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample.
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 UJ - The analyte was not detected above the reported sample quantitation limit.  However,
the reported quantitation limit is approximate and may or may not represent the actual limit of
quantitation necessary to accurately and precisely measure the analyte in the sample.

 R - The sample results are rejected due to serious deficiencies in the ability to analyze the
sample and meet quality control criteria.  The presence or absence of the analyte cannot be
verified.

 DNR - Do Not Report.  Another result is available that is more reliable or appropriate.

Sample Receipt

Upon receipt by the laboratory, the sample jar information was compared to the chain-of-custody
(COC) and the cooler temperature was recorded.  The cooler was received by the laboratory at a
temperature within the EPA recommended limits of greater than 0°C and less than or equal to 6°C.
The trip blank was inadvertently left off the COC and added by the laboratory. The trip blank was not
analyzed.

Organic Analyses

Samples were analyzed for BTEX and TPHs by the methods identified in the introduction of this
report.

1. Holding Times – Acceptable

2. Blanks – Acceptable

3. Surrogates – Acceptable

4. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) – Acceptable

5. Matrix Spike/Matrix Spike Duplicate (MS/MSD) – Acceptable

General –MS/MSDs were performed using MW-42 for all analyses. Results were acceptable
except as noted below:

NWTPH-Dx – The percent recoveries for diesel-range TPH in the MS (157%), the MSD (0%),
and the relative percent difference (RPD) (200%) were outside control limits of 50-150% and
20%, respectively. The concentration of diesel-range TPH was greater than four times the
spike concentration; therefore, no data were qualified based on the MS/MSD results.

6. Field Duplicate – Acceptable

General – A field duplicate was submitted for RW-9 and identified as DUP-1.  Results greater
than five times the reporting limit were comparable.
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7. Reporting Limits - Acceptable

8. Other Items of Note:

Diesel-range and Motor Oil-range TPH by NWTPH-Dx (No SGC) – The laboratory noted that
the diesel-range and motor-oil-range hydrocarbon patterns for all samples reported in
laboratory group 310230 did not resemble the fuel standard used for quantitation.  No
qualifiers were assigned based on these qualitative observations.

Overall Assessment of Data

The data reported in this laboratory group, as qualified, are usable for meeting project objectives. The
completeness for F&BI laboratory group 310230 is 100%.

Table 1. Summary of Qualified Data

Sample ID Lab ID Analyte Result Units Final Result
No data qualifiers were assigned in association with laboratory group 310230.
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NO

NO

Perform Performance
Well  Monitoring

(See Table 2)

Shutdown AS/SVE System
(Performance Monitoring
Will Continue for 2 Years
after AS/SVE Shutdown)

Restart
AS/SVE System

Resample Well(s)
within 45 Days

Achieve RELs in
Perfomance Monitoring

Wells?

Is AS/SVE System
Operating?

Have 
2 Years of 

Post-AS/SVE Shutdown
Monitoring been

Performed?

Begin Confirmational
Monitoring (See Table

2 and Figure 6)

Is AS/SVE 
System Still

Removing Significant 
Mass?

Previous
Exceedance
in Well(s)?

Is AS/SVE
System

Operating?

Will Restarting 
the AS/SVE System
Remove Significant

Mass?

Achieve RELs
in Performance

Monitoring 
Well(s)?

YES

YES

YES

NO

NO

YES

YES

YES

YES

NO

NO

NO YES

NO

AS/SVE Air Sparging/Soil Vapor Extraction
REL Remediation Level

Notes:
1. Performance Monitoring Wells include: RW-9, RW-11A, MW-42,
    MW-39A, and MW-36A. MW-59 will become a Performance 
    Monitoring Well once LNAPL has not been present  for 4
    consecutive quarters.
2. The intent is to initially operate the AS/SVE system for 3 to 5
    years even if the data suggest that significant mass is no longer
    being removed. 
3. “Significant mass” has not been defined and will need to be
    negotiated between the Port and Ecology based on vapor and
    groundwater data.

1

2, 3

3

PERFORMANCE WELL MONITORING WELL 
AND AS/SVE OPERATION DECISION MATRIX
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Perform Confirmation
Monitoring

(See Table 2)

Resample Well for
IHSs Within 45 Days

Implement Contingent
Action (See Section 6.6)

CPOC
CUL
IHSs

conditional point of compliance
cleanup level
indicator hazardous substances

Perform Quarterly
Monitoring Well and

Evaluate Plume Stability

Monitor 2 Nearest Shoreline
Water Quality Wells for 4

Consecutive Quarters
Exceeds CUL 

Averaged Over 4
Consecutive

Quarters?

Previous
Exceedance

in Well?

Is this a
Shoreline Water

Quality Well

Is Plume
Stable or

Shrinking?

Have 8
Continuous Quarters

of Sampling Been
Performed?

Exceed CUL
in CPOC Well?

NO

YES

YES

YES

YES

NO

NO

NO

YES

NO

YES

NO

 
CONFIRMATIONAL MONITORING
AND CONTINGENT ACTION
DECISION MATRIX
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