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Appendix I 
Data Quality Assessment Report 



T E C H N I C A L  M E M O R A N D U M  

  1 

Data Quality Assessment, Per- and Polyfluoroalkyl 
Substances Naval Station Everett, Washington 
Naval Radio Station Jim Creek Arlington, Washington  
Naval Recreation Complex Pacific Beach Pacific Beach, 
Washington 
DATE: April 2023 
  

Introduction 
The purpose of this technical memorandum is to present the results of the data validation process for the soil and 
water samples collected from June through November 2022. 

Soil and water samples were submitted to Battelle Laboratories for per- and polyfluoroalkyl substances (PFAS) 
analysis by analytical method Liquid Chromatography Tandem Mass Spectrometry (LC-MS/MS) compliant with 
Department of Defense (DoD) Quality Systems Manual (QSM) Version 5.3 Table B-15 (DoD, 2019). 

The sample results were validated by Environmental Data Services, Inc. (EDS) for compliance with the guidance 
documents DoD Final General Data Validation Guidelines (DoD, 2019), Data Validation Guidelines Module 3: Data 
Validation Procedure for Per- and Polyfluoroalkyl Substances Analysis by Quality Systems Manual for 
Environmental Laboratories Table B-15 (DoD, 2020), the Department of Defense Data Validation Guidelines 
Module 1, 2 and 4 Revised Blank Qualification Table (DoD, 2022), the Final Sampling and Analysis Plan Site 
Inspection for Per- and Polyfluoroalkyl Substances, Naval Station Everett, Everett, Washington, Naval Radio 
Station Jim Creek, Arlington, Washington, Naval Recreation Complex Pacific Beach, Washington (CH2M, 2022) and 
professional judgment. 

The data validation findings for the following sample delivery groups were reviewed by Jacobs for this data quality 
assessment: 

Sample Delivery Groups 

22-1049 22-1785 22-1934 

22-1191 22-1786 22-1979 

22-1325 22-1824 22-1990 

22-1385 22-1825 22-1991 

22-1386 22-1933 22-2042 

22-1394   

 
During data validation, EDS assigned qualifying flags to sample results for associated quality assurance/quality 
control (QA/QC) results outside of acceptance criteria, as specified in the guidance documents. This qualification 
also included the use of secondary qualifier flags. The secondary qualifiers provide the reasoning behind the 
assignment of a qualifier to these data. The data quality assessment evaluated the data validation findings against 
precision, accuracy, representativeness, comparability, completeness, and sensitivity (PARCCS) criteria as 
qualitative and quantitative indicators of data quality. The findings are documented within the appropriate 
criteria sections as follows. 
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The definitions of the primary qualifiers are presented as follows. The secondary qualifiers are listed in 
Attachment 1. 

Validation Flag Definitions 
The following primary qualifiers were used to qualify the data: 

[NULL]  Detected. The analyte was analyzed for and detected at the concentration shown. 

[J] Estimated. The reported result was an estimated value with an unknown bias. 

[U] Undetected. The analyte was not detected and was reported as less than the limit of detection 
(LOD) or as defined by the customer. The LOD has been adjusted for any dilution or concentration 
of the sample. 

[UJ] Detection limit estimated. The analyte was not detected and was reported as less than the LOD or 
as defined by the customer. However, the associated numerical value is approximate. 

[X] Recommended for Rejection. The data should be evaluated further by the project team, but are 
recommended for rejection due to serious QA/QC deficiencies. 

[Exclude] Excluded. Data were not used due to another value being more appropriate. 

Quality Control Measures 
The following list represents the QA/QC measures that were reviewed during the data quality evaluation 
procedure: 

• Holding Times: The holding times are evaluated to verify that samples were extracted and analyzed within 
holding times. 

• Blank samples: Method blank, equipment blank, and trip blank samples were provided for this project. Blank 
samples enable the reviewer to determine if an analyte may be attributed to sampling or laboratory 
procedures, rather than environmental contamination from site activities. 

• Lab Control Sample (LCS)/Lab Control Sample Duplicate (LCSD): These samples are a "controlled matrix", 
laboratory reagent water, in which target compounds have been added prior to extraction/analysis. The 
recoveries serve as a monitor of the overall performance of each step during the analysis, including sample 
preparation. 

• Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples: Spike recovery is used to evaluate potential matrix 
interferences, as well as accuracy. Precision information is also determined by calculating the reproducibility 
between the recoveries of each spiked parameter. 

• Field Duplicate/Triplicate Samples: These samples are collected to determine the precision between a native 
and its duplicates. This information can only be determined when target compounds are detected. 

• Ion Ratio: Ion ratios can be used to help determine if the matrix of the sample has resulted in a bias in the 
data. To determine if a bias has potentially occurred, the ion ratio is evaluated against the ion ratio of 
standards, which do not contain matrix interferences. Ion ratio failures could be caused by matrix interference 
and/or be the result of the presence of isomers in the sample at different ratios than the ratio of isomers 
present in the calibration standards. 

• Extracted Internal Standard (EIS) Recovery: These recoveries are used to correct for bias associated with 
matrix interferences and sample preparation efficiencies, injection volume variances, chromatographic 
behavior, and mass spectrometry ionization efficiency. 
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• Internal Standards: These are compounds added to the sample extracts prior to analysis. Their retention 
times and response are evaluated for method compliance. The internal standards are used in the 
quantification of the target parameters and to monitor the instrument sensitivity and response for stability 
during analysis. 

• Initial Calibration: The initial calibration ensures the instrument is capable of producing acceptable qualitative 
and quantitative data for the compounds of interest. Multiple standard solutions are analyzed to determine 
the response and linearity of the instrument over a varying concentration range. 

• Continuing Calibration: The continuing calibration checks the satisfactory performance of the instrument and 
its predicted response to the target compounds by analysis of a standard solution(s) at known concentrations. 

PARCCS Review 
Evaluation of the PARCCS criteria for all samples is discussed as follows. 

Precision 
Precision is defined as the agreement between duplicate results and was calculated as relative percent difference 
(RPD) by comparing duplicate MS/MSD and LCS/LCSD recoveries and field duplicate sample results. 

MS/MSD and LCS/LCSD  
MS/MSD and LCS/LCSD RPDs met acceptance criteria with no results qualified for high RPD. 

Field Duplicates 
Field duplicate precision met acceptance criteria with no results qualified for high RPD. 

Accuracy 
Accuracy is a measure of the agreement between an experimental determination and the true value of the 
parameter being measured. For organic analyses, each sample was spiked with EIS compounds. Additionally, an 
MS/MSD and LCS were spiked with a known parameter concentration before preparation. Internal standards also 
provide a measure of accuracy. EIS, MS/MSD, and internal standards provide a measure of the matrix effects on 
analytical accuracy. The LCS demonstrates the accuracy of the method and the laboratory’s ability to meet the 
method criteria. Accuracy is also assessed by calibration responses. Potential biases and trends were evaluated by 
first determining whether a QA/QC exceedance may indicate a potential bias or trend. If so, then the exceedance 
was examined to determine whether the bias or trend was significant enough to warrant the rejection of data. 

MS, MSD, LCS, LCSD 
MS/MSD and LCS/LCSD recoveries met acceptance criteria with no results qualified for percent recoveries outside 
of SAP specified criteria. 

Extracted Internal Standards 
EIS recoveries met acceptance criteria with the following exceptions: 

• Perfluorotetradecanoic acid (PFTeDA) in sample NRCPB-B106-GW02-0822 exhibited a grossly low recovery 
(less than 10%) in the EIS. Based on the low recovery the result has been R-qualified and is unusable for 
evaluating project goals. 

• Various compounds exhibited low EIS recoveries in groundwater samples NRSJC-S5-GW16-0722, NRCPB-B106-
GW01-0822, NRCPB-B106-GW01P-0822, NSE-B2114-GW01-0822, NSE-B2114-GW01P-0822, NSE-B2114-
GW02-0822, NSE-B2114-GW03-0822, NRSJC-S7-GW11-1122, and NRSJC-S7-GW12A-1122. All of the records 



DATA QUALITY ASSESSMENT FOR PFAS SI AT NAVAL STATION EVERETT, NAVAL RADIO STATION JIM CREEK, AND NAVAL RECREATION COMPLEX PACIFIC BEACH, 
WASHINGTON 

4   

are for PFTeDA which does not have a screening level and the potential low bias does not impact the usability 
of the results. 

• Various compounds exhibited low EIS recoveries in soil samples NSE-B2114-SS02-0001, NRCPB-B106-SS01P-
0001, NRCPB-B106-SS03-0001, and NRCPB-B106-SB03-0506. None of the PFAS compounds qualified for low 
EIS have screening levels, with the exception of perfluorooctane sulfonate (PFOS) in sample NSE-B2114-SS02-
0001. The result is significantly higher than the screening level and the potential high bias may impact the 
usability of the data as reported. The remaining compounds do not have screening levels and the potential 
high bias does not impact the usability of the results. 

Affected data are summarized in Attachment 2. 

Internal Standards 
• Internal standards exhibited high responses for PFOS in samples NSE-B2114-GW02-0822 and NSE-B2114-

GW03-0822. The result for sample NSE-B2114-GW03-0822 is lower than the screening level and the potential 
low bias may impact the usability of the data as reported. The result for sample NSE-B2114-GW02-0822 is 
significantly higher than the screening level and the potential low bias is not interpreted to impact the 
usability of the data as reported. 

Affected data are summarized in Attachment 2. 

Ion Ratios 
• Sample NRCPB-B106-GW02-0822 did not meet the ion ratio criteria for PFOS. The result from this sample is 

significantly above the project screening level and the potential bias does not impact the usability of the 
result. 

Affected data are summarized and qualified as OT (for Other) in Attachment 2. 

Analytical and Laboratory Blanks 
PFOS was detected in the laboratory method blank associated with samples NRSJC-S5-GW16-0722 and NRSJC-S5-
GW16P-0722. However, because the concentration in the associated samples was less than the LOD no bias is 
assigned to the results. No target analytes were detected in the remaining analytical and laboratory blanks. 

Calibration 
All acceptance criteria were met. 

Representativeness 
Representativeness is a qualitative measure of the degree to which sample data accurately and precisely 
represent a characteristic environmental condition (for example, nature and extent of contamination). 
Representativeness is a subjective parameter and is used to evaluate the efficacy of the sample planning design. 
In terms of data quality, representativeness was assured because the sampling team followed approved standard 
operating procedures (SOPs) for sample collection and handling, and the laboratory followed approved SOPs for 
sample handling, preparation, and analysis. 

Holding Times 
All holding time requirements were met, except for samples NRCPB-B106-SS02-0001 and NRCPB-B106-SB03-0506. 
The holding times were less than two times the allowed holding time and usability is not impacted by the 
exceedance. 

Affected data are summarized in Attachment 2. 
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Completeness 
Completeness is defined as the percentage of measurements that are judged to be valid; validity being defined by 
the data quality objectives. Therefore, completeness is calculated as the number of analytically sound results that 
are available for use compared to the total number of measurements made. The National Functional Guidelines 
data validation guidance designates all results except those R-qualified as “rejected” to be available for use as 
analytically sound results. The R-qualifier is the only qualifier that negatively affects a data point’s availability. The 
data set is 100% complete and the completeness goal of 95% was exceeded. 

Comparability 
Comparability is another qualitative measure designed to express the confidence with which one data set may be 
compared to another. Factors that affect comparability are sample collection and handling techniques, sample 
matrix, and analytical methods. In this case, because approved SOPs were used for sample collection and 
handling, common sample matrices were evaluated, and adherence to the DoD QSM Version 5.3 was followed, 
the data user may express confidence in the fact that this data set is comparable to others of acceptable data 
quality. Comparability is controlled by the other PARCCS parameters because data sets can be compared with 
confidence only when precision and accuracy are known. Precision and accuracy were demonstrated to be 
acceptable, and the data user may be confident that this data set is comparable to others of high data quality. 

The recalculation of the laboratory quantitation was performed at a 10% frequency as per the statement of work 
with no anomalies found. The assumptions made about the PARCCS were proper and correct. No error in 
judgment was found during this review of the data validation reports, which are included in Attachment 3. 

Sensitivity 
Sensitivity is the ability of an analytical method or instrument to discriminate between measurement responses 
representing different concentrations. This capability is established during the planning phase to meet project-
specific objectives. It is important to be able to detect the target analytes at the levels of interest. Sensitivity 
requirements include the establishment of various limits such as calibration requirements, instrument LODs, and 
limits of quantitation. Limits were not raised above the screening levels. 

Conclusion 
A review of the analytical data submitted regarding the Naval Station Everett sampling event from June through 
November 2022 has been completed. The validation review demonstrated that the analytical systems were 
generally in control and that all of the data results can be used in the project decision-making process. 

References 
Department of Defense (DoD). 2019. DoD Final General Data Validation Guidelines. November. 

DoD. 2020. Data Validation Guidelines Module 3: Data Validation Procedure for Per- and Polyfluoroalkyl 
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Attachment 1. Secondary Data Qualifier, or Validation Reason, Codes 
Secondary Data 

Qualifier Description 

%SOL High Moisture content 

2C Second Column – Poor Dual Column Reproducibility 

2S Second Source – Bad reproducibility between tandem detectors 

BD Blank Spike/Blank Spike Duplicate (LCS/LCSD) Precision 

BRL Below Reporting Limit 

BSH Blank Spike/LCS – High Recovery 

BSL Blank Spike/LCS – Low Recovery 

CC Continuing Calibration 

CCBL Continuing Calibration Blank Contamination 

CCH Continuing Calibration Verification – High Recovery 

CCL Continuing Calibration Verification – Low Recovery 

DL Redundant Result – due to Dilution 

EBL Equipment Blank Contamination 

EMPC Estimated Possible Maximum Concentration 

ESH Extraction Standard - High Recovery 

ESL Extraction Standard - Low Recovery 

FBL Field Blank Contamination 

FD Field Duplicate 

GBL Grinding Blank Contamination 

GBSH Ground Blank Spike/LCS – High Recovery 

GBSL Ground Blank Spike/LCS – Low Recovery 

HT Holding Time 

ICB Initial Calibration – Bad Linearity or Curve Function 

ICH Initial Calibration – High Relative Response Factors 

ICL Initial Calibration – Low Relative Response Factors 

IR15 Ion ratio exceeds +/- 15% difference 

ISH Internal Standard – High Recovery 

ISL Internal Standard – Low Recovery 

LD Lab Duplicate Reproducibility 

LR Concentration Exceeds Linear Range 

MBL Method Blank Contamination 

MDP Matrix Spike/Matrix Spike Duplicate Precision 

MI Matrix interference obscuring the raw data 

MSH Matrix Spike and/or Matrix Spike Duplicate – High Recovery 

MSL Matrix Spike and/or Matrix Spike Duplicate – Low Recovery 

OT Other 

PD Pesticide Degradation 
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Attachment 1. Secondary Data Qualifier, or Validation Reason, Codes 
Secondary Data 

Qualifier Description 

RE Redundant Result - due to Reanalysis or Re-extraction 

SD Serial Dilution Reproducibility 

SSH EIS – High Recovery 

SSL EIS – Low Recovery 

TBL Trip Blank Contamination 

TN Tune  
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Attachment 2. Assigned Qualifiers. 

Sample ID Sample 
Type Analyte Lab  

Result 
Lab 

Qual 
Final  

Result 
Primary  
Qualifier Units Secondary 

Qualifier 

NRSJC-S5-GW16-0722 N Perfluorotetradecanoic Acid (PFTeDA) 2.44 U 2.44 UJ NG_L SSL 

NRSJC-S5-GW16-0722 N Perfluorooctane Sulfonate (PFOS) 2.44 J 1.06 U NG_L MBL 

NRSJC-S5-GW16P-0722 FD Perfluorooctane Sulfonate (PFOS) 2.36 J 1.06 U NG_L MBL 

NSE-B2114-SS02-0001 N Perfluoroundecanoic Acid (PFUnA) 0.267 J 0.267 J NG_G SSL 

NSE-B2114-SS02-0001 N Perfluorododecanoic Acid (PFDoA) 0.478 J 0.478 J NG_G SSL 

NSE-B2114-SS02-0001 N Perfluorotetradecanoic Acid (PFTeDA) 0.501 UT 0.501 UJ NG_G SSL 

NSE-B2114-SS02-0001 N N-Methyl Perfluorooctanesulfonamidoacetic 
Acid (MeFOSAA) 0.501 U 0.501 UJ NG_G SSL 

NSE-B2114-SS02-0001 N N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (EtFOSAA) 0.501 U 0.501 UJ NG_G SSL 

NSE-B2114-SS02-0001 N Perfluorooctane Sulfonate (PFOS) 14.8  14.8 J NG_G SSL 

NRCPB-B106-SS01P-0001 FD N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (EtFOSAA) 0.498 U 0.498 UJ NG_G SSL 

NRCPB-B106-SS02-0001 N Perfluorotetradecanoic Acid (PFTeDA) 0.502 UT 0.502 UJ NG_G HT 

NRCPB-B106-SS03-0001 N Perfluorotetradecanoic Acid (PFTeDA) 0.499 U 0.499 UJ NG_G SSL 

NRCPB-B106-SB03-0506 N Perfluorododecanoic Acid (PFDoA) 0.498 UT 0.498 UJ NG_G HT 

NRCPB-B106-SB03-0506 N N-Ethyl Perfluorooctanesulfonamidoacetic 
Acid (EtFOSAA) 0.498 U 0.498 UJ NG_G SSL 

NRCPB-B106-GW01-0822 N Perfluorotetradecanoic Acid (PFTeDA) 2.71 U 2.71 UJ NG_L SSL 

NRCPB-B106-GW01P-0822 FD Perfluorotetradecanoic Acid (PFTeDA) 2.55 U 2.55 UJ NG_L SSL 

NRCPB-B106-GW02-0822 N Perfluorotetradecanoic Acid (PFTeDA) 2.46 U 2.46 R NG_L SSL 

NRCPB-B106-GW02-0822 N Perfluorooctane Sulfonate (PFOS) 5.53 Q 5.53 J NG_L OT 

NSE-B2114-GW01-0822 N Perfluorotetradecanoic Acid (PFTeDA) 2.64 U 2.64 UJ NG_L SSL 

NSE-B2114-GW01P-0822 FD Perfluorotetradecanoic Acid (PFTeDA) 2.51 U 2.51 UJ NG_L SSL 

NSE-B2114-GW02-0822 N Perfluorotetradecanoic Acid (PFTeDA) 2.56 U 2.56 UJ NG_L SSL 
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Attachment 2. Assigned Qualifiers. 

Sample ID Sample 
Type Analyte Lab  

Result 
Lab 

Qual 
Final  

Result 
Primary  
Qualifier Units Secondary 

Qualifier 

NSE-B2114-GW02-0822 N Perfluorooctane Sulfonate (PFOS) 6.79  6.79 J NG_L ISH 

NSE-B2114-GW03-0822 N Perfluorotetradecanoic Acid (PFTeDA) 2.41 U 2.41 UJ NG_L SSL 

NSE-B2114-GW03-0822 N Perfluorooctane Sulfonate (PFOS) 3.3 J 3.3 J NG_L ISH 

NRSJC-S7-GW11-1122 N Perfluorotetradecanoic Acid (PFTeDA) 2.31 U 2.31 UJ NG_L SSL 

NRSJC-S7-GW12A-1122 N Perfluorotetradecanoic Acid (PFTeDA) 2.68 U 2.68 UJ NG_L SSL 
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APPENDIX J 

Human Health Risk Screening Evaluation 
The Human Health Risk Screening (HHRS) evaluation was performed to assess potential human health risks 
associated with exposure to per- and polyfluoroalkyl substances (PFAS) in surface soil, subsurface soil, and 
groundwater at sites across Naval Station (NAVSTA) Everett in Everett, Washington and two associated facilities, 
Naval Radio Station (NRS) Jim Creek in Arlington, Washington, and Naval Recreation Complex (NRC) Pacific Beach 
in Pacific Beach, Washington. 

NAVSTA Everett occupies approximately 117 acres in western Snohomish County adjacent to Port Gardner Bay, 
within the city of Everett, Washington. NAVSTA Everett was constructed in the early 1990s under Department of 
the Navy (Navy) Strategic Homeport Initiative and is currently the home port for six Navy destroyers and two 
United States Coast Guard vessels (Navy, 2018). The installation includes buildings and facilities that support ship 
operations and maintenance, and provide housing and support to homeported sailors. 

NRS Jim Creek occupies approximately 3,854 acres in northern Snohomish County approximately 13 miles east of 
Arlington, Washington. NRS Jim Creek operates and maintains a communication system (Navy, 2018). The Navy 
acquired land at NRS Jim Creek in 1949 and constructed the communication system and associated support 
facilities between 1949 and 1953 (NEESA, 1990). In addition to communication system operations, the Navy 
currently uses NRS Jim Creek as an outdoor recreational facility for activities such as camping, fishing, boating, 
hiking, and biking. Current-day buildings include a communication system, outdoor recreational facilities such as 
cabins and campsites, and supporting facilities. 

NRC Pacific Beach occupies approximately 53 acres in western Grays Harbor County adjacent to the Pacific Ocean 
approximately 36 miles northwest of Aberdeen, Washington. The installation was initially developed by the Navy 
at the start of World War II as a communications center and range for training purposes (NEESA, 1991). By 1956, 
the Navy moved training operations closer to Puget Sound and Seattle. Defense equipment and associated 
infrastructure such as gun mounts, ammunition magazines, and related buildings were demolished and replaced 
with more conventional structures (NEESA, 1991). By the late 1970s, military housing was no longer required, and 
the installation was converted into a recreational facility with single-family homes and dormitory-type buildings. 
In 1984, a 1-acre recreational vehicle and motor home park was built along the northern boundary of the 
installation and exists to this day. There are currently no active military operations at NRC Pacific Beach. 

A Preliminary Assessment for PFAS at NAVSTA Everett and associated facilities, including NRS Jim Creek and NRC 
Pacific Beach (CH2M, 2021), was conducted to identify potential PFAS release areas. Of the 50 areas identified for 
evaluation (22 areas at NAVSTA Everett, 22 areas at NRS Jim Creek, and 6 areas at NRC Pacific Beach), 9 were 
classified as potential release areas. However, one of the nine areas, the Bio Pit Disposal Area at NRS Jim Creek, 
which received sludge from stormwater catch basins at the facility, did not have confirmation that aqueous film-
forming foam or other PFAS-containing chemicals were released and was not recommended for further 
evaluation. A No Further Action recommendation for the Bio Pit Disposal Area was deferred until the Site 
Investigation (SI) pending PFAS sampling results at Building 6, where PFAS-containing chemicals could have 
migrated to a nearby catch basin and been released to the Bio Pit Disposal Area. Therefore, the following eight 
potential release areas were recommended for further investigation as part of an SI and are included in this HHRS: 

• NAVSTA Everett (1 area) 

– Building 2114 (Fire Station) 

• NRS Jim Creek (6 areas) 

– Building 6 (Former Fire Station) 
– Site 1 (Building 11 Landfill) 
– Site 6 (Blue Campground Landfill) 
– Site 7 (Pit Road Landfill) 
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– Site 4 (Metal Burial Pit) 
– Site 5 (Mixed Waste Landfill) 

• NRC Pacific Beach (1 area) 

– Building 106 (Former Fire Station) 

Potential risks associated with exposure to six PFAS (perfluorobutanesulfonic acid [PFBS], perfluorooctanoic acid 
[PFOA], perfluorooctane sulfonic acid [PFOS], perfluorohexanesulfonic acid [PFHxS], perfluorononanoic acid 
[PFNA], and perfluoro-2-methyl-3-oxahexanoic acid [HFPO-DA]) were quantified in the HHRS. As discussed in the 
SI, the samples were also analyzed for additional PFAS  by the laboratory; however, consistent with Assistant 
Secretary of Defense guidance (ASD, 2022) only PFBS, PFOA, PFOS, PFHxS, PFNA, and HFPO-DA were 
quantitatively evaluated in the HHRS.  The Navy acknowledges that there are now RSLs for PFBA and PFHxA in the 
May 2023 RSL update (USEPA, 2023). While PFBA was not analyzed under the SI, it is unlikely to impact site 
management decisions based on results and concentrations at similar Navy sites. PFHxA was analyzed in the 
samples and is discussed in the HHRS for each potential PFAS release area. 

Potential current receptors include workers and visitors/trespassers at NAVSTA Everett, and workers, 
visitors/trespassers, and recreational users at NRS Jim Creek and NRC Pacific Beach. These receptors could 
potentially be exposed to PFAS in soil through incidental ingestion of and dermal contact with surface soil or 
respiration of surface soil dust in the air. Potential future receptors at all three facilities include current receptors, 
and future construction workers and residents if the site is developed for future site use. Potential future 
exposure to combined surface and subsurface soil assumes that the subsurface soil will be excavated and mixed 
with the surface soil and placed on the ground surface. Future receptors could be exposed to combined surface 
and subsurface soil through incidental ingestion of and dermal contact with surface and subsurface soil or 
respiration of soil dust in the air. 

Groundwater is not used as a public water supply source for the City of Everett or NAVSTA Everett, and no private 
drinking water wells have been definitively identified within 1 mile of NAVSTA Everett. Therefore, it is assumed 
that no aquifers potentially affected by PFAS are used as a drinking water source in this area, making the exposure 
pathway from water supply use incomplete. However, in areas where groundwater is within the potential depth 
of construction activities, construction workers could be exposed to PFAS in groundwater through dermal contact 
during excavation activities. 

Based on data obtained from Washington State Department of Ecology (2018) and Department of Health, at least 
nine private drinking water wells (total depths ranging from 25 to 320 feet below ground surface [bgs]) are within 
1 mile of NRS Jim Creek, northwest of NRS Jim Creek. Based on regional stratigraphy, vertical migration of PFAS 
constituents to the deeper regional aquifer is unlikely. Because the drinking water wells are upgradient of 
groundwater flowing into Jim Creek, exposure to PFAS in groundwater used as drinking water is unlikely. 

Groundwater is used as a drinking water source near NRC Pacific Beach; however, all known active drinking water 
supply wells are screened much deeper than the shallow water-bearing unit. In addition, all known drinking water 
wells are upgradient of the potential PFAS source areas at NRC Pacific Beach. However, in areas where 
groundwater is within the potential depth of construction activities, construction workers could be exposed to 
PFAS in groundwater through dermal contact during excavation activities. 

Although groundwater at NAVSTA Everett or the two associated facilities is not a current water supply and is 
unlikely to be a future potable water supply, human health risk-based levels for potable use were used for the 
screening evaluation for the groundwater because screening criteria for other exposure scenarios have not been 
developed. 

The results of the HHRS provide a preliminary indication of potential risks to human receptors from exposure to 
PFAS at potential release areas and are used to help evaluate whether an area requires further evaluation (that is, 
potential unacceptable risks are identified for an area). Human health risk-based screening levels based on 
residential exposure and potable use of groundwater were used for the screening evaluation. 
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1 Data Evaluation 
Surface soil, subsurface soil, and groundwater samples collected at the potential PFAS release areas within the 
three facilities (one area at NAVSTA Everett, six areas at NRS Jim Creek, and one area at NRC Pacific Beach) were 
evaluated in the HHRS. Potential human health risks were evaluated separately for each of the eight potential 
PFAS release areas. Table 1 in Attachment 1 lists the available PFAS samples for the eight areas and identifies the 
samples that were included in the HHRS. All available data were included in the HHRS except subsurface soil 
samples collected from depths greater than 15 feet bgs; a receptor (that is, a construction worker) would not 
typically contact subsurface soil at depths greater than 15 feet bgs. Soil samples were collected in May, June, July, 
August, October, and November 2022, and groundwater samples were collected in June, July, August, and 
November 2022. The data are discussed in Section 4 of the SI Report. 

The PFAS data evaluated in the HHRS were validated. Validation of the data identified the following criteria for 
data usability: 

• Estimated values flagged with a J qualifier were treated as unqualified detected concentrations. The J qualifier 
indicates that the analyte is present, and the concentration is estimated because it is below the quantitation 
limit or because of an associated quality control exceedance and may be inaccurate or imprecise. 

• Values flagged with a U qualifier indicate an analyte was not detected. 

• For duplicate samples, the maximum concentration between the two samples was used as the sample 
concentration. If the analyte was only detected in one of the samples, the detected concentration was used as 
the sample concentration. If the analyte was not detected in either of the samples, the higher detection limit 
was used as the sample detection limit. 

2 Human Health Risk Screening Methodology 
The HHRS was conducted in two steps using a risk-ratio technique. 

Step 1 

Following current Assistant Secretary of Defense guidance (ASD, 2022), United States Environmental Protection 
Agency (USEPA) Regional screening levels (RSLs) based on a hazard quotient (HQ) of 0.1 were used to screen 
concentrations of six PFAS (PFBS, PFHxS, PFOS, PFOA, PFNA, and HFPO-DA) in site media. The Navy acknowledges 
that there are now RSLs for PFBA and PFHxA in the May 2023 RSL update (USEPA, 2023). While PFBA was not 
analyzed under the SI, it is unlikely to impact site management decisions based on results and concentrations at 
similar Navy sites. PFHxA was analyzed in the samples and is discussed in the HHRS for each potential PFAS 
release area. The detected concentrations of these six PFAS chemicals in the surface soil and subsurface soil 
samples were compared to USEPA residential soil RSLs from the November 2022 RSL Table (USEPA, 2022) and the 
detected concentrations of these PFAS in groundwater were compared to USEPA tap water RSLs (USEPA, 2022). 

If the maximum detected concentration exceeded the RSL, the chemical was identified as a Step 1 chemical of 
potential concern (COPC) and was evaluated in Step 2. 

Step 2 

A risk level was calculated for each area and medium for COPCs identified in Step 1. 

For potential carcinogenic analytes identified as COPCs in Step 1 (PFOA is the only potential carcinogen evaluated 
in the HHRS), the carcinogenic risk was calculated using the following equation: 
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Carcinogenic risk = MDC x target risk level of RSL 
  RSL 

Where: 

MDC = maximum detected concentration (nanograms per gram[ng/g] or nanograms per liter [ng/L]) 
target risk level of RSL = 1 × 10-6 (unitless) 
RSL = screening level based on carcinogenic risk of 1 x 10-6 (ng/g or ng/L) 

For noncarcinogenic analytes identified as COPCs in Step 1, the noncarcinogenic HQ was calculated using the 
following equation: 

Noncarcinogenic HQ = MDC x target HQ of RSL 
  RSL 

Where: 

MDC = maximum detected concentration (ng/g or ng/L) 
target HQ of RSL = 1 (unitless) 
RSL = screening level based 

The HQs for each medium in an area were summed to calculate the cumulative hazard index (HI). A cumulative HI 
was also calculated for each target organ/effect. The source of the target organs is the Agency for Toxic 
Substances Disease Registry (ATSDR) for PFOS, PFOA, and PFHxS (2023). If the cumulative HI for a target 
organ/effect was greater than 0.5, the analytes significantly contributing to the HI were identified as preliminary 
human health COPCs for further evaluation. Only one of the PFAS (PFOA) is a potential carcinogen and has a 
currently available cancer toxicity value. If the carcinogenic risk was greater than 5×10-5, PFOA was identified as a 
preliminary human health COPC. A conservative benchmark (HI=0.5 and cancer risk = 5x10-5) is being applied as 
the HHRS does not sum the HIs or risks across media and therefore, does not calculate a cumulative site risk from 
soil and groundwater, if both are present, and the HHRS only evaluates potential risks from exposure to six PFAS. 

2.1 Building 2114 
Surface soil, subsurface soil, and groundwater samples were collected at Building 2114 and evaluated in this 
HHRS. 

The risk-based screening and risk-ratio evaluation for surface soil is provided in Tables 2 and 2a in Attachment 1. 
The maximum detected concentration of PFOS exceeded its RSL, and PFOS was identified as a Step 1 COPC. Based 
on Step 2, the cumulative target organ HI was below 0.5 (developmental HI = 0.3), and PFOS was not identified as 
a COPC. 

The one PFAS detected in subsurface soil with an RSL (PFOS) was detected at a concentration below the RSL 
(Table 3 [Attachment 1]). 

The risk-based screening and risk-ratio evaluation for groundwater is provided in Tables 4 and 4a in Attachment 1. 
The maximum detected concentrations of PFOA, PFOS, and PFHxS exceeded their RSLs, and PFOA, PFOS, and 
PFHxS were identified as Step 1 COPCs. Based on Step 2, the cumulative target organ HIs were greater than 0.5 
(developmental HI = 13 and endocrine HI = 0.6), and PFOS and PFHxS were identified as preliminary COPCs; they 
contributed to the target organ HIs. PFOA (HQ = 0.2, target organ developmental) was not considered a COPC 
since it does not significantly contribute to the cumulative target organ HI of 13. 

The detected concentrations of PFHxA in soil and groundwater were evaluated against the May 2023 RSLs and 
there are no exceedances. 

COPCs were not identified for surface soil or subsurface soil at Building 2114. PFOS and PFHxS were identified as 
preliminary COPCs for groundwater. 
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2.2 Building 6 
Surface soil, subsurface soil, and groundwater samples were collected at Building 6 and evaluated in this HHRS. 

The risk-based screening evaluations for surface soil and subsurface soil are provided in Tables 5 and 6 in 
Attachment 1, respectively. PFAS detected in surface soil and subsurface soil with RSLs were detected at 
concentrations below their RSLs. 

The risk-based screening and risk-ratio evaluation for groundwater is provided in Tables 7 and 7a in Attachment 1. 
The maximum detected concentrations of PFOS and PFHxS exceeded their RSLs, and PFOS and PFHxS were 
identified as Step 1 COPCs. Based on Step 2, the target organ HI for PFHxS did not exceed the target organ HI of 
0.5 (endocrine HI = 0.4), and PFHxS was not identified as a COPC. However, the target organ HI for PFOS exceeded 
the target organ HI (developmental HI = 2) and PFOS was retained as a preliminary COPC for further evaluation. 

The detected concentrations of PFHxA in soil and groundwater were evaluated against the May 2023 RSLs and 
there are no exceedances. 

COPCs were not identified for surface soil or subsurface soil at Building 6. PFOS was identified as a preliminary 
COPC for groundwater. 

2.3 Site 1 
Surface soil, subsurface soil, and groundwater samples were collected at Site 1 and evaluated in this HHRS. PFOA, 
PFOS, PFBS, PFHxS, PFNA, and HFPO-DA were not detected in subsurface soil; therefore, a screening table is not 
shown for subsurface soil. 

The risk-based screening evaluations for surface soil and groundwater are provided in Tables 8 and 9 in 
Attachment 1, respectively. PFAS detected in surface soil and groundwater with RSLs were detected at 
concentrations below their RSLs. 

PFHxA was not detected in soil or groundwater at Site 1. 

COPCs were not identified for surface soil, subsurface soil, or groundwater at Site 1. 

2.4 Site 6 
Surface soil, subsurface soil, and groundwater samples were collected at Site 6 and evaluated in this HHRS. PFOA, 
PFOS, PFBS, PFHxS, PFNA, and HFPO-DA were not detected in subsurface soil; therefore, a screening table is not 
shown for subsurface soil. 

The risk-based screening evaluations for surface soil and groundwater are provided in Tables 10 and 11 in 
Attachment 1, respectively. PFAS detected in surface soil and groundwater with RSLs were detected at 
concentrations below their RSLs. 

PFHxA was not detected in soil or groundwater at Site 6.  

COPCs were not identified for surface soil, subsurface soil, or groundwater at Site 6. 

2.5 Site 7 
Surface soil and groundwater samples were collected at Site 7 and evaluated in this HHRS. Although subsurface 
soil samples were collected at this site, the samples were collected from depths greater than would likely be 
contacted by human receptors (greater than 15 feet bgs) and were not evaluated in the HHRS. 

PFOA, PFOS, PFBS, PFHxS, PFNA, and HFPO-DA were not detected in surface soil or groundwater; therefore, a 
screening table is not shown for subsurface soil. 

PFHxA was not detected in soil or groundwater at Site 7.  

COPCs were not identified for surface soil or groundwater at Site 7. 
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2.6 Site 4 
Subsurface soil and groundwater samples were collected at Site 4 and evaluated in this HHRS. PFOA, PFOS, PFBS, 
PFHxS, PFNA, and HFPO-DA were not detected in subsurface soil or groundwater; therefore, screening tables are 
not shown for these media. 

PFHxA was not detected in soil or groundwater at Site 4. 

COPCs were not identified for subsurface soil or groundwater at Site 4. 

2.7 Site 5 
Surface soil, subsurface soil, and groundwater samples were collected at Site 5 and evaluated in this HHRS. PFOA, 
PFOS, PFBS, PFHxS, PFNA, and HFPO-DA were not detected in surface soil, subsurface soil, or groundwater; 
therefore, screening tables are not shown for these media. 

PFHxA was not detected in soil or groundwater at Site 5. 

COPCs were not identified for surface soil, subsurface soil, or groundwater at Site 5. 

2.8 Building 106 
Surface soil, subsurface soil, and groundwater samples were collected at Building 106 and evaluated in this HHRS. 
PFOA, PFOS, PFBS, PFHxS, PFNA, and HFPO-DA were not detected in subsurface soil; therefore, a screening table is 
not shown for this media. 

The risk-based screening evaluation for surface soil is provided in Table 12 in Attachment 1. The one PFAS 
detected in surface soil with an RSL was detected at a concentration below the RSL. 

PFHxA was not detected in soil and the concentration detected in groundwater was below the May 2023 RSL. 

The risk-based screening and risk-ratio evaluation for groundwater is provided in Tables 13 and 13a in 
Attachment 1. The maximum detected concentration of PFOS exceeded its RSLs, and PFOS was identified as a 
Step 1 COPC. Based on Step 2, the cumulative target organ HI was below 0.5 (developmental HI = 0.4), and PFOS 
was not identified as a COPC. 

COPCs were not identified for surface soil, subsurface soil, or groundwater at Building 106. 

2.9 Uncertainty Assessment 
The objective of the SI is to determine whether PFAS are present in groundwater and soil at potential release 
areas at concentrations warranting further investigation. Only a limited number of samples, typically one to five 
samples, targeting the most likely areas with the highest concentrations, were collected from each potential 
release area and included in the HHRS. Therefore, there is some uncertainty associated with the data, including 
whether the most contaminated area was sampled. Additionally for areas where Step 2 was performed, the 
maximum detected concentration was used to calculate the risk. 

Subsurface soil samples were collected from 1 foot to 232 feet bgs. As discussed in Section 1, subsurface soil 
samples collected from depths greater than 15 feet bgs were not evaluated in the HHRS because a receptor (such 
as a construction worker) would not typically contact subsurface soil at depths greater than 15 feet bgs. 

3 Human Health Risk Screening Findings 
Table 14 in Attachment 1 lists the Step 1 and Step 2 COPCs for each area and medium in each facility included in 
the HHRS. The following is a summary of the HHRS results for each area: 
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3.1 NAVSTA Everett 
• Building 2114 

– PFAS were not identified as COPCs for surface soil or subsurface soil. 
– PFOS and PFHxS were identified as preliminary COPCs for groundwater. 

3.2 NRS Jim Creek 
• Building 6 

– PFAS were not identified as COPCs for surface soil or subsurface soil. 
– PFOS was identified as a preliminary COPC for groundwater. 

• Site 1 

– PFAS were not identified as COPCs for surface soil, subsurface soil, or groundwater. 

• Site 6 

– PFAS were not identified as COPCs for surface soil, subsurface soil, or groundwater. 

• Site 7 

– PFAS were not identified as COPCs for surface soil or groundwater. 

• Site 4 

– PFAS were not identified as COPCs for subsurface soil or groundwater. 

• Site 5 

– PFAS were not identified as COPCs for surface soil, subsurface soil, or groundwater. 

3.3 NRS Pacific Beach 
• Building 106 

– PFAS were not identified as COPCs for surface soil, subsurface soil, or groundwater. 

The HHRS identified potential unacceptable risks associated with exposure to PFAS for groundwater at one site at 
NAVSTA Everett (Building 2114) and one site at NRS Jim Creek (Building 6). No unacceptable risks associated with 
exposure to PFAS were identified for surface soil or subsurface soil at either of these sites or for any media 
sampled at the other PFAS areas. 
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Attachment 1 
Human Health Risk Screening Tables 



Table 1. Summary of Available Data
Site Inspection Report for Per‐ and Polyfluoroalkyl Substances at Naval Station Everett, Everett, Washington
Naval Radio Station Jim Creek, Arlington, Washington, and Naval Recreation Complex Pacific Beach, Pacific Beach, Washington

PFAS Area Medium Station ID Sample ID
Date of 
Sample

Analysis
Depth of Soil 

Sample
 (ft bgs) b

Included in 
HHRS?

Building 2114 Surface Soil NSE-B2114-MW01 NSE-B2114-SS01-0001 7/26/2022 PFAS 0-0.5 Yes
NSE-B2114-MW01 NSE-B2114-SS01P-0001 a 7/26/2022 PFAS 0-0.5 Yes
NSE-B2114-MW02 NSE-B2114-SS02-0001 7/26/2022 PFAS 0-0.5 Yes
NSE-B2114-MW03 NSE-B2114-SS03-0001 7/27/2022 PFAS 0-0.5 Yes

Subsurface Soil NSE-B2114-MW01 NSE-B2114-SB01-0910 7/27/2022 PFAS 9-10 Yes
NSE-B2114-MW02 NSE-B2114-SB02-1920 7/27/2022 PFAS 19-20 No
NSE-B2114-MW03 NSE-B2114-SB03-1920 7/28/2022 PFAS 19-20 No

Groundwater NSE-B2114-MW01 NSE-B2114-GW01-0822 8/11/2022 PFAS -- Yes
NSE-B2114-MW01 NSE-B2114-GW01P-0822 a 8/11/2022 PFAS -- Yes
NSE-B2114-MW02 NSE-B2114-GW02-0822 8/11/2022 PFAS -- Yes
NSE-B2114-MW03 NSE-B2114-GW03-0822 8/11/2022 PFAS -- Yes

Building 6 Surface Soil NRSJC-B6-MW02 NRSJC-B6-SS02-000H 5/24/2022 PFAS 0-0.5 Yes
NRSJC-B6-MW03 NRSJC-B6-SS03-000H 6/6/2022 PFAS 0-0.5 Yes
NRSJC-B6-MW03 NRSJC-B6-SS03P-000H a 6/6/2022 PFAS 0-0.5 Yes
NRSJC-B6-MW04 NRSJC-B6-SS04-000H 6/8/2022 PFAS 0-0.5 Yes

Subsurface Soil NRSJC-B6-MW01 NRSJC-B6-SB01-0102 6/1/2022 PFAS 1-2 Yes
NRSJC-B6-MW01 NRSJC-B6-SB01-2930 6/2/2022 PFAS 29-30 No
NRSJC-B6-MW02 NRSJC-B6-SB02-3637 6/3/2022 PFAS 36-37 No
NRSJC-B6-MW03 NRSJC-B6-SB03-2930 6/7/2022 PFAS 29-30 No
NRSJC-B6-MW04 NRSJC-B6-SB04-2728 6/9/2022 PFAS 27-28 No
NRSJC-B6-MW04 NRSJC-B6-SB04-2930 6/9/2022 PFAS 29-30 No

Groundwater NRSJC-B6-MW01 NRSJC-B6-GW01-0622 6/30/2022 PFAS -- Yes
NRSJC-B6-MW02 NRSJC-B6-GW02-0622 6/30/2022 PFAS -- Yes
NRSJC-B6-MW03 NRSJC-B6-GW03-0622 6/30/2022 PFAS -- Yes
NRSJC-B6-MW04 NRSJC-B6-GW04-0722 7/1/2022 PFAS -- Yes

Site 1 Surface Soil NRSJC-S1-MW05 NRSJC-S1-SS05-000H 5/24/2022 PFAS 0-0.5 Yes
NRSJC-S1-MW06 NRSJC-S1-SS06-000H 5/24/2022 PFAS 0-0.5 Yes
NRSJC-S1-MW07 NRSJC-S1-SS07-000H 5/24/2022 PFAS 0-0.5 Yes
NRSJC-S1-SB20 NRSJC-S1-SS20-000H 5/24/2022 PFAS 0-0.5 Yes

Subsurface Soil NRSJC-S1-MW05 NRSJC-S1-SB05-3H4H 6/16/2022 PFAS 3.5-4.5 Yes
NRSJC-S1-MW06 NRSJC-S1-SB06-0708 6/20/2022 PFAS 7-8 Yes
NRSJC-S1-MW07 NRSJC-S1-SB07-0304 6/17/2022 PFAS 3-4 Yes
NRSJC-S1-SB20 NRSJC-S1-SB20-0203 5/24/2022 PFAS 2-3 Yes
NRSJC-S1-SB20 NRSJC-S1-SB20P-0203 a 5/24/2022 PFAS 2-3 Yes

NRSJC-S1-MW06 NRSJC-S1-SB06-2526 6/21/2022 PFAS 25-26 No
Groundwater NRSJC-S1-MW05 NRSJC-S1-GW05-0722 7/11/2022 PFAS -- Yes

NRSJC-S1-MW06 NRSJC-S1-GW06-0722 7/11/2022 PFAS -- Yes
NRSJC-S1-MW07 NRSJC-S1-GW07-0722 7/12/2022 PFAS -- Yes
NRSJC-S1-MW07 NRSJC-S1-GW07P-0722 a 7/12/2022 PFAS -- Yes

Site 6 Surface Soil NRSJC-S6-MW08 NRSJC-S6-SS08-000H 5/24/2022 PFAS 0-0.5 Yes
NRSJC-S6-MW09 NRSJC-S6-SS09-000H 5/24/2022 PFAS 0-0.5 Yes
NRSJC-S6-MW10 NRSJC-S6-SS10-000H 5/24/2022 PFAS 0-0.5 Yes

Subsurface Soil NRSJC-S6-MW08 NRSJC-S6-SB08-3H04 6/15/2022 PFAS 3.5-4 Yes
NRSJC-S6-MW09 NRSJC-S6-SB09-3H05 6/15/2022 PFAS 3.5-5 Yes
NRSJC-S6-MW10 NRSJC-S6-SB10-1415 6/10/2022 PFAS 14-15 Yes
NRSJC-S6-MW10 NRSJC-S6-SB10P-1415 a 6/10/2022 PFAS 14-15 Yes

Groundwater NRSJC-S6-MW08 NRSJC-S6-GW08-0722 7/13/2022 PFAS -- Yes
NRSJC-S6-MW09 NRSJC-S6-GW09-0722 7/12/2022 PFAS -- Yes
NRSJC-S6-MW09 NRSJC-S6-GW09P-0722 a 7/12/2022 PFAS -- Yes
NRSJC-S6-MW10 NRSJC-S6-GW10-0722 7/13/2022 PFAS -- Yes



Table 1. Summary of Available Data
Site Inspection Report for Per‐ and Polyfluoroalkyl Substances at Naval Station Everett, Everett, Washington
Naval Radio Station Jim Creek, Arlington, Washington, and Naval Recreation Complex Pacific Beach, Pacific Beach, Washington

PFAS Area Medium Station ID Sample ID
Date of 
Sample

Analysis
Depth of Soil 

Sample
 (ft bgs) b

Included in 
HHRS?

Site 7 Surface Soil NRSJC-S7-MW11 NRSJC-S7-SS11-000H 11/1/2022 PFAS 0-0.5 Yes
NRSJC-S7-MW11 NRSJC-S7-SS11P-000H a 11/1/2022 PFAS 0-0.5 Yes
NRSJC-S7-MW12 NRSJC-S7-SS12-000H 10/7/2022 PFAS 0-0.5 Yes
NRSJC-S7-MW13 NRSJC-S7-SS13-000H 5/24/2022 PFAS 0-0.5 Yes

Subsurface Soil NRSJC-S7-MW11 NRSJC-S7-SB11-42H43H 11/1/2022 PFAS 42.5-43.5 No
NRSJC-S7-MW11 NRSJC-S7-SB11-9394 11/1/2022 PFAS 93-94 No
NRSJC-S7-MW11 NRSJC-S7-SB11-146147 11/2/2022 PFAS 146-147 No
NRSJC-S7-MW11 NRSJC-S7-SB11-191192 11/2/2022 PFAS 191-192 No
NRSJC-S7-MW11 NRSJC-S7-SB11-231232 11/3/2022 PFAS 231-232 No
NRSJC-S7-MW12 NRSJC-S7-SB12-145146 10/5/2022 PFAS 145-146 No
NRSJC-S7-MW12 NRSJC-S7-SB12-174175 10/6/2022 PFAS 174-175 No
NRSJC-S7-MW12 NRSJC-S7-SB12-210211 10/6/2022 PFAS 210-211 No
NRSJC-S7-MW12 NRSJC-S7-SB12-229230 10/10/2022 PFAS 229-230 No
NRSJC-S7-MW12 NRSJC-S7-SB12-9697 10/5/2022 PFAS 96-97 No
NRSJC-S7-MW13 NRSJC-S7-SB13-128129 10/25/2022 PFAS 128-129 No
NRSJC-S7-MW13 NRSJC-S7-SB13-177178 10/25/2022 PFAS 177-178 No
NRSJC-S7-MW13 NRSJC-S7-SB13-215216 10/27/2022 PFAS 215-216 No
NRSJC-S7-MW13 NRSJC-S7-SB13P-215216 a 10/27/2022 PFAS 215-216 No
NRSJC-S7-MW13 NRSJC-S7-SB13-3839 10/13/2022 PFAS 38-39 No
NRSJC-S7-MW13 NRSJC-S7-SB13-8485 10/14/2022 PFAS 84-85 No

Groundwater NRSJC-S7-MW11 NRSJC-S7-GW11-1122 11/9/2022 PFAS -- Yes
NRSJC-S7-MW11 NRSJC-S7-GW11P-1122 a 11/9/2022 PFAS -- Yes
NRSJC-S7-MW12 NRSJC-S7-GW12A-1122 11/10/2022 PFAS -- Yes

Site 4 No surface soil samples
Subsurface Soil NRSJC-S4-MW14 NRSJC-S4-SB14-0203 6/29/2022 PFAS 2-3 Yes

NRSJC-S4-MW14 NRSJC-S4-SB14-1718 6/29/2022 PFAS 17-18 No
NRSJC-S4-MW15 NRSJC-S4-SB15-1617 6/30/2022 PFAS 16-17 No

Groundwater NRSJC-S4-MW14 NRSJC-S4-GW14-0722 7/13/2022 PFAS -- Yes
NRSJC-S4-MW14 NRSJC-S4-GW14P-0722 a 7/13/2022 PFAS -- Yes
NRSJC-S4-MW15 NRSJC-S4-GW15-0722 7/13/2022 PFAS -- Yes

Site 5 Surface Soil NRSJC-S5-MW16 NRSJC-S5-SS16-000H 5/25/2022 PFAS 0-0.5 Yes
NRSJC-S5-MW18 NRSJC-S5-SS18-000H 5/25/2022 PFAS 0-0.5 Yes
NRSJC-S5-MW19 NRSJC-S5-SS19-000H 5/25/2022 PFAS 0-0.5 Yes

Subsurface Soil NRSJC-S5-MW18 NRSJC-S5-SB18-0708 6/22/2022 PFAS 7-8 Yes
NRSJC-S5-MW19 NRSJC-S5-SB19-1011 6/23/2022 PFAS 10-11 Yes
NRSJC-S5-MW16 NRSJC-S5-SB16-1314 6/27/2022 PFAS 13-14 Yes
NRSJC-S5-MW18 NRSJC-S5-SB18-1415 6/22/2022 PFAS 14-15 Yes
NRSJC-S5-MW18 NRSJC-S5-SB18P-1415 a 6/22/2022 PFAS 14-15 Yes

Groundwater NRSJC-S5-MW16 NRSJC-S5-GW16-0722 7/12/2022 PFAS -- Yes
NRSJC-S5-MW16 NRSJC-S5-GW16P-0722 a 7/12/2022 PFAS -- Yes
NRSJC-S5-MW18 NRSJC-S5-GW18-0722 7/13/2022 PFAS -- Yes
NRSJC-S5-MW19 NRSJC-S5-GW19-0722 7/12/2022 PFAS -- Yes



Table 1. Summary of Available Data
Site Inspection Report for Per‐ and Polyfluoroalkyl Substances at Naval Station Everett, Everett, Washington
Naval Radio Station Jim Creek, Arlington, Washington, and Naval Recreation Complex Pacific Beach, Pacific Beach, Washington

PFAS Area Medium Station ID Sample ID
Date of 
Sample

Analysis
Depth of Soil 

Sample
 (ft bgs) b

Included in 
HHRS?

Building 106 Surface Soil NRCPB-B106-MW01 NRCPB-B106-SS01-0001 8/3/2022 PFAS 0-0.5 Yes
NRCPB-B106-MW01 NRCPB-B106-SS01P-0001 a 8/3/2022 PFAS 0-0.5 Yes
NRCPB-B106-MW02 NRCPB-B106-SS02-0001 8/3/2022 PFAS 0-0.5 Yes
NRCPB-B106-MW03 NRCPB-B106-SS03-0001 8/8/2022 PFAS 0-0.5 Yes

Subsurface Soil NRCPB-B106-MW02 NRCPB-B106-SB02-0910 8/4/2022 PFAS 9-10 Yes
NRCPB-B106-MW03 NRCPB-B106-SB03-0506 8/8/2022 PFAS 5-6 Yes
NRCPB-B106-MW01 NRCPB-B106-SB01-1314 8/3/2022 PFAS 13-14 Yes

Groundwater NRCPB-B106-MW01 NRCPB-B106-GW01-0822 8/9/2022 PFAS -- Yes
NRCPB-B106-MW01 NRCPB-B106-GW01P-0822 a 8/9/2022 PFAS -- Yes
NRCPB-B106-MW02 NRCPB-B106-GW02-0822 8/9/2022 PFAS -- Yes
NRCPB-B106-MW03 NRCPB-B106-GW03-0822 8/10/2022 PFAS -- Yes

a Duplicate of sample listed above
b Included subsurface soil samples up to 15 ft bgs in the HHRS.
-- = Not applicable/Not available
ft bgs = feet below ground surface
HHRS = Human health risk screening
PFAS = Per- and polyfluoroalkyl substances



Table 2. Occurrence, Distribution and Selection of Chemicals of Potential Concern
Site Inspection Report for Per‐ and Polyfluoroalkyl Substances at Naval Station Everett, Everett, Washington
Naval Radio Station Jim Creek, Arlington, Washington, and Naval Recreation Complex Pacific Beach, Pacific Beach, Washington

 Scenario Timeframe: Current
 Medium: Soil
 Exposure Medium: Surface Soil

Exposure  CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]
Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion
or Selection

Building 2114 335-67-1 Perfluorooctanoic acid (PFOA) 3.5E-01 J 3.5E-01 J NG/G NSE-B2114-SS02-0001 1/3 0.5 - 0.501 3.5E-01 N/A 1.9E+01 N N/A N/A NO BSL
1763-23-1 Perfluorooctane sulfonic acid (PFOS) 4.0E-01 J 3.5E+01 NG/G NSE-B2114-SS01-0001 3/3 0.5 - 0.501 3.5E+01 N/A 1.3E+01 N N/A N/A YES ASL
375-95-1 Perfluorononanoic acid (PFNA) 2.4E-01 J 2.4E-01 J NG/G NSE-B2114-SS02-0001 1/3 0.5 - 0.501 2.4E-01 N/A 1.9E+01 N N/A N/A NO BSL
355-46-4 Perfluorohexanesulfonic acid (PFHxS) 9.8E-01 J 2.8E+00 NG/G NSE-B2114-SS01-0001 2/3 0.5 - 0.501 2.8E+00 N/A 1.3E+02 N N/A N/A NO BSL

[1] Minimum/Maximum detected concentrations.
[2] Maximum concentration is used for screening. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/ 
[3] Background values not available.        To Be Considered
[4] Oak Ridge National Laboratory (ORNL). November, 2022. Regional Screening Levels for Chemical Contaminants at Superfund Sites. Resident Soil. COPC = Chemical of Potential Concern

RSLs based on non-cancer (N) based on HQ = 0.1. J = Estimated Value
[5] Rationale Codes N = Noncarcinogenic

Selection Reason: Above Screening Levels (ASL) NG/G = Nanograms per gram
Deletion Reason: Below Screening Level (BSL) N/A = Not available

RSL = Regional Screening Level

 Minimum [1]  Maximum [1]
Concentration Concentration

Qualifier Qualifier



Table 2a. Risk Ratio Screening, Maximum Detected Concentration, Surface Soil - Building 2114
Site Inspection Report for Per‐ and Polyfluoroalkyl Substances at Naval Station Everett, Everett, Washington
Naval Radio Station Jim Creek, Arlington, Washington, and Naval Recreation Complex Pacific Beach, Pacific Beach, Washington

Analyte
Sample Location of 
Maximum Detected 

Concentration

Carcinogenic 
Residential Soil 

RSL (NG/G)

Target Risk 
Level of RSL

Cancer 
Risk a

Non-carcinogenic 
Residential Soil RSL 

(NG/G)

Target HQ 
of RSL HQ b Target Organ

Perfluorooctane Sulfonate (PFOS) 3 / 3 3.5E+01 NSE-B2114-SS01-0001 N/A N/A N/A 1.3E+02 1 0.27 Developmental
Cumulative Hazard Index c 0.3
Cumulative Cancer Risk d N/A

Total Developmental HI = 0.3
Notes:
Chemical selected as COPC if it significantly contributes to a target organ HI greater than 0.5 or a cumulative cancer risk greater than 5E-05.
Chemicals selected as COPCs are indicated by bold and shading.
a Cancer Risk equals maximum detected concentration divided by the RSL divided by the target risk level of RSL.
b HQ equals maximum detected concentration divided by the RSL divided by the target HQ of RSL.
c Cumulative Hazard Index equals sum of HQ for each chemical.
d Cumulative Cancer Risk equals sum of Cancer Risks for each chemical.
COPC = Constituent of Potential Concern
N/A = Not available/not applicable
NG/G = Nanograms per gram
HI = Hazard Index
HQ = Hazard Quotient
RSL = Regional Screening Level

Detection 
Frequency

Maximum Detected 
Concentration 

(Qualifier) (NG/G)



Table 3. Occurrence, Distribution and Selection of Chemicals of Potential Concern
Site Inspection Report for Per‐ and Polyfluoroalkyl Substances at Naval Station Everett, Everett, Washington
Naval Radio Station Jim Creek, Arlington, Washington, and Naval Recreation Complex Pacific Beach, Pacific Beach, Washington

 Scenario Timeframe: Future
 Medium: Soil
 Exposure Medium: Subsurface Soil

Exposure  CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]
Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion
or Selection

Building 2114 1763-23-1 Perfluorooctane sulfonic acid (PFOS) 6.4E-01 J 6.4E-01 J NG/G NSE-B2114-SB01-0910 1/1 0.498 - 0.501 6.4E-01 N/A 1.3E+01 N N/A N/A NO BSL

[1] Minimum/Maximum detected concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/ 
[2] Maximum concentration is used for screening.        To Be Considered
[3] Background values not available. COPC = Chemical of Potential Concern
[4] Oak Ridge National Laboratory (ORNL). November, 2022. Regional Screening Levels for Chemical Contaminants at Superfund Sites. Resident Soil. J = Estimated Value

RSLs based on non-cancer (N) based on HQ = 0.1. N = Noncarcinogenic
[5] Rationale Codes N/A = Not available

Selection Reason: Above Screening Levels (ASL) NG/G = Nanograms per gram
Deletion Reason: Below Screening Level (BSL) RSL = Regional Screening Level

 Minimum [1]  Maximum [1]
Concentration Concentration

Qualifier Qualifier



Table 4. Occurrence, Distribution and Selection of Chemicals of Potential Concern
Site Inspection Report for Per‐ and Polyfluoroalkyl Substances at Naval Station Everett, Everett, Washington
Naval Radio Station Jim Creek, Arlington, Washington, and Naval Recreation Complex Pacific Beach, Pacific Beach, Washington

 Scenario Timeframe: Future
 Medium: Groundwater
 Exposure Medium: Groundwater

Exposure  CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]
Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion
or Selection

Building 2114 375-73-5 Perfluorobutanesulfonic acid (PFBS) 8.0E+00 1.4E+01 NG/L NSE-B2114-GW02-0822 3/3 2.41 - 2.64 1.4E+01 N/A 6.0E+02 N N/A N/A NO BSL
335-67-1 Perfluorooctanoic acid (PFOA) 5.2E+00 1.3E+01 NG/L NSE-B2114-GW02-0822 3/3 2.41 - 2.64 1.3E+01 N/A 6.0E+00 N N/A N/A YES ASL

1763-23-1 Perfluorooctane Sulfonate (PFOS) 3.3E+00 J 5.2E+02 NG/L NSE-B2114-GW01P-0822 3/3 2.41 - 2.64 5.2E+02 N/A 4.0E+00 N N/A N/A YES ASL
375-95-1 Perfluorononanoic acid (PFNA) 8.7E-01 J 2.2E+00 J NG/L NSE-B2114-GW01P-0822 2/3 2.41 - 2.64 2.2E+00 N/A 5.9E+00 N N/A N/A NO BSL
355-46-4 Perfluorohexanesulfonic acid (PFHxS) 4.3E+00 J 2.2E+02 NG/L NSE-B2114-GW01P-0822 3/3 2.41 - 2.64 2.2E+02 N/A 3.9E+01 N N/A N/A YES ASL

[1] Minimum/Maximum detected concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/ 
[2] Maximum concentration is used for screening.         To Be Considered
[3] Background values not available. COPC = Chemical of Potential Concern
[4] Oak Ridge National Laboratory (ORNL). November, 2022. Regional Screening Levels for Chemical Contaminants at Superfund Sites. Tap Water. J = Estimated Value

RSLs based on non-cancer (N) based on HQ = 0.1. N = Noncarcinogenic
[5] Rationale Codes N/A = Not available

Selection Reason: Above Screening Levels (ASL) NG/L = Nanograms per liter
Deletion Reason: Below Screening Level (BSL) RSL = Regional Screening Level

 Minimum [1]  Maximum [1]
Concentration Concentration

Qualifier Qualifier



Table 4a. Risk Ratio Screening, Maximum Detected Concentration, Groundwater - Building 2114
Site Inspection Report for Per‐ and Polyfluoroalkyl Substances at Naval Station Everett, Everett, Washington
Naval Radio Station Jim Creek, Arlington, Washington, and Naval Recreation Complex Pacific Beach, Pacific Beach, Washington

Chemical
Sample Location of 
Maximum Detected 

Concentration

Carcinogenic Tap 
Water RSL           

(NG/L)

Target Risk 
Level of RSL

Cancer 
Risk a

Non-carcinogenic 
Tap Water RSL             

(NG/L)

Target HQ 
of RSL HQ b Critical Effect

Perfluorooctanoic acid (PFOA) 3 / 3 1.3E+01 NSE-B2114-GW02-0822 1.1E+03 1E-06 1.2E-08 6.0E+01 1 0.22 Developmental
Perfluorooctane Sulfonate (PFOS) 3 / 3 5.2E+02 NSE-B2114-GW01P-0822 N/A N/A N/A 4.0E+01 1 13 Developmental
Perfluorohexanesulfonic acid (PFHxS) 3 / 3 2.2E+02 NSE-B2114-GW01P-0822 N/A N/A N/A 3.9E+02 1 0.57 Endocrine
Cumulative Hazard Index c 14
Cumulative Cancer Risk d 1E-08

Total Developmental HI = 13
Total Endocrine HI = 0.6

Notes:
Chemical selected as COPC if it significantly contributes to a target organ HI greater than 0.5 or a cumulative cancer risk greater than 5E-05.
Chemicals selected as COPCs are indicated by bold and shading.
a Cancer Risk equals maximum detected concentration divided by the RSL divided by the target risk level of RSL.
b HQ equals maximum detected concentration divided by the RSL divided by the target HQ of RSL.
c Cumulative Hazard Index equals sum of HQ for each chemical.
d Cumulative Cancer Risk equals sum of Cancer Risks for each chemical.
COPC = Chemical of Potential Concern
HI = Hazard Index
HQ = Hazard Quotient
N/A = Not available/not applicable
NG/L = Nanograms per liter
RSL = Regional Screening Level

Detection 
Frequency

Maximum Detected 
Concentration 

(Qualifier) (NG/L)



Table 5. Occurrence, Distribution and Selection of Chemicals of Potential Concern
Site Inspection Report for Per‐ and Polyfluoroalkyl Substances at Naval Station Everett, Everett, Washington
Naval Radio Station Jim Creek, Arlington, Washington, and Naval Recreation Complex Pacific Beach, Pacific Beach, Washington

 Scenario Timeframe: Current
 Medium: Soil
 Exposure Medium: Surface Soil

Exposure  CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]
Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion
or Selection

Building 6 375-73-5 Perfluorobutanesulfonic acid (PFBS) 3.6E-01 J 3.6E-01 J NG/G NRSJC-B6-SS04-000H 1/3 0.499 - 0.502 3.6E-01 N/A 1.9E+03 N N/A N/A NO BSL
1763-23-1 Perfluorooctane sulfonic acid (PFOS) 3.1E-01 J 3.6E-01 J NG/G NRSJC-B6-SS04-000H 2/3 0.499 - 0.502 3.6E-01 N/A 1.3E+01 N N/A N/A NO BSL
355-46-4 Perfluorohexanesulfonic acid (PFHxS) 2.6E+00 2.6E+00 NG/G NRSJC-B6-SS04-000H 1/3 0.499 - 0.502 2.6E+00 N/A 1.3E+02 N N/A N/A NO BSL

[1] Minimum/Maximum detected concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/ 
[2] Maximum concentration is used for screening.        To Be Considered
[3] Background values not available. COPC = Chemical of Potential Concern
[4] Oak Ridge National Laboratory (ORNL). November, 2022. Regional Screening Levels for Chemical Contaminants at Superfund Sites. Resident Soil. J = Estimated Value

RSLs based on non-cancer (N) based on HQ = 0.1. N = Noncarcinogenic
[5] Rationale Codes N/A = Not available

Selection Reason: Above Screening Levels (ASL) NG/G = Nanograms per gram
Deletion Reason: Below Screening Level (BSL) RSL = Regional Screening Level

 Minimum [1]  Maximum [1]
Concentration Concentration

Qualifier Qualifier



Table 6. Occurrence, Distribution and Selection of Chemicals of Potential Concern
Site Inspection Report for Per‐ and Polyfluoroalkyl Substances at Naval Station Everett, Everett, Washington
Naval Radio Station Jim Creek, Arlington, Washington, and Naval Recreation Complex Pacific Beach, Pacific Beach, Washington

 Scenario Timeframe: Future
 Medium: Soil
 Exposure Medium: Subsurface Soil

Exposure  CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]
Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion
or Selection

Building 6 355-46-4 Perfluorohexanesulfonic acid (PFHxS) 7.5E-01 J 7.5E-01 J NG/G NRSJC-B6-SB01-0102 1/1 0.501 - 0.501 7.5E-01 N/A 1.3E+02 N N/A N/A NO BSL

[1] Minimum/Maximum detected concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/ 
[2] Maximum concentration is used for screening.        To Be Considered
[3] Background values not available. COPC = Chemical of Potential Concern
[4] Oak Ridge National Laboratory (ORNL). November, 2022. Regional Screening Levels for Chemical Contaminants at Superfund Sites. Resident Soil. J = Estimated Value

RSLs based on non-cancer (N) based on HQ = 0.1. N = Noncarcinogenic
[5] Rationale Codes N/A = Not available

Selection Reason: Above Screening Levels (ASL) NG/G = Nanograms per gram
Deletion Reason: Below Screening Level (BSL) RSL = Regional Screening Level

 Minimum [1]  Maximum [1]
Concentration Concentration

Qualifier Qualifier



Table 7. Occurrence, Distribution and Selection of Chemicals of Potential Concern
Site Inspection Report for Per‐ and Polyfluoroalkyl Substances at Naval Station Everett, Everett, Washington
Naval Radio Station Jim Creek, Arlington, Washington, and Naval Recreation Complex Pacific Beach, Pacific Beach, Washington

 Scenario Timeframe: Future
 Medium: Groundwater
 Exposure Medium: Groundwater

Exposure  CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]
Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion
or Selection

Building 6 375-73-5 Perfluorobutanesulfonic acid (PFBS) 1.0E+00 J 1.7E+01 NG/L NRSJC-B6-GW03-0622 4/4 2.21 - 2.4 1.7E+01 N/A 6.0E+02 N N/A N/A NO BSL
335-67-1 Perfluorooctanoic acid (PFOA) 1.3E+00 J 3.0E+00 J NG/L NRSJC-B6-GW03-0622 4/4 2.21 - 2.4 3.0E+00 N/A 6.0E+00 N N/A N/A NO BSL

1763-23-1 Perfluorooctane Sulfonate (PFOS) 4.2E+00 J 6.1E+01 NG/L NRSJC-B6-GW04-0722 4/4 2.21 - 2.4 6.1E+01 N/A 4.0E+00 N N/A N/A YES ASL
355-46-4 Perfluorohexanesulfonic acid (PFHxS) 1.5E+00 J 1.5E+02 NG/L NRSJC-B6-GW03-0622 4/4 2.21 - 2.4 1.5E+02 N/A 3.9E+01 N N/A N/A YES ASL

[1] Minimum/Maximum detected concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/ 
[2] Maximum concentration is used for screening.        To Be Considered
[3] Background values not available. COPC = Chemical of Potential Concern
[4] Oak Ridge National Laboratory (ORNL). November, 2022. Regional Screening Levels for Chemical Contaminants at Superfund Sites. Tap Water. J = Estimated Value

RSLs based on non-cancer (N) based on HQ = 0.1. N = Noncarcinogenic
[5] Rationale Codes N/A = Not available

Selection Reason: Above Screening Levels (ASL) NG/L = Nanograms per liter
Deletion Reason: Below Screening Level (BSL) RSL = Regional Screening Level

 Minimum [1]  Maximum [1]
Concentration Concentration

Qualifier Qualifier



Table 7a. Risk Ratio Screening, Maximum Detected Concentration, Groundwater - Building 6
Site Inspection Report for Per‐ and Polyfluoroalkyl Substances at Naval Station Everett, Everett, Washington
Naval Radio Station Jim Creek, Arlington, Washington, and Naval Recreation Complex Pacific Beach, Pacific Beach, Washington

Chemical
Sample Location of 
Maximum Detected 

Concentration

Carcinogenic Tap 
Water RSL (NG/L)

Target Risk 
Level of RSL

Cancer 
Risk a

Non-carcinogenic Tap 
Water RSL (NG/L)

Target HQ
 of RSL HQ b Critical Effect

Perfluorooctane Sulfonate (PFOS) 4 / 4 6.1E+01 NRSJC-B6-GW04-0722 N/A N/A N/A 4.0E+01 1 1.5 Developmental
Perfluorohexanesulfonic acid (PFHxS) 4 / 4 1.5E+02 NRSJC-B6-GW03-0622 N/A N/A N/A 3.9E+02 1 0.39 Endocrine
Cumulative Hazard Index c 2
Cumulative Cancer Risk d 0E+00

Total Developmental HI = 2
Total Endocrine HI = 0.4

Notes:
Chemical selected as COPC if it significantly contributes to a target organ HI greater than 0.5 or a cumulative cancer risk greater than 5E-05.
Chemicals selected as COPCs are indicated by bold and shading.
a Cancer Risk equals maximum detected concentration divided by the RSL divided by the target risk level of RSL.
b HQ equals maximum detected concentration divided by the RSL divided by the target HQ of RSL.
c Cumulative Hazard Index equals sum of HQ for each chemical.
d Cumulative Cancer Risk equals sum of Cancer Risks for each chemical.
COPC = Chemical of Potential Concern
HI = Hazard Index
HQ = Hazard Quotient
N/A = Not available/not applicable
NG/L = Nanograms per liter
RSL = Regional Screening Level

Detection 
Frequency

Maximum Detected 
Concentration 

(Qualifier) (NG/L)



Table 8. Occurrence, Distribution and Selection of Chemicals of Potential Concern
Site Inspection Report for Per‐ and Polyfluoroalkyl Substances at Naval Station Everett, Everett, Washington
Naval Radio Station Jim Creek, Arlington, Washington, and Naval Recreation Complex Pacific Beach, Pacific Beach, Washington

 Scenario Timeframe: Current
 Medium: Soil
 Exposure Medium: Surface Soil

Exposure  CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]
Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion
or Selection

Site 1 1763-23-1 Perfluorooctane sulfonic acid (PFOS) 2.2E-01 J 2.2E-01 J NG/G NRSJC-S1-SS06-000H 1/4 0.499 - 0.513 2.2E-01 N/A 1.3E+01 N N/A N/A NO BSL

[1] Minimum/Maximum detected concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/ 
[2] Maximum concentration is used for screening.        To Be Considered
[3] Background values not available. COPC = Chemical of Potential Concern
[4] Oak Ridge National Laboratory (ORNL). November, 2022. Regional Screening Levels for Chemical Contaminants at Superfund Sites. Resident Soil. J = Estimated Value

RSLs based on non-cancer (N) based on HQ = 0.1. N = Noncarcinogenic
[5] Rationale Codes N/A = Not available

Selection Reason: Above Screening Levels (ASL) NG/G = Nanograms per gram
Deletion Reason: Below Screening Level (BSL) RSL = Regional Screening Level

 Minimum [1]  Maximum [1]
Concentration Concentration

Qualifier Qualifier



Table 9. Occurrence, Distribution and Selection of Chemicals of Potential Concern
Site Inspection Report for Per‐ and Polyfluoroalkyl Substances at Naval Station Everett, Everett, Washington
Naval Radio Station Jim Creek, Arlington, Washington, and Naval Recreation Complex Pacific Beach, Pacific Beach, Washington

 Scenario Timeframe: Future
 Medium: Groundwater
 Exposure Medium: Groundwater

Exposure  CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]
Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion
or Selection

Site 1 375-73-5 Perfluorobutanesulfonic acid (PFBS) 1.3E+00 J 1.3E+00 J NG/L NRSJC-S1-GW05-0722 1/3 2.27 - 2.31 1.3E+00 N/A 6.0E+02 N N/A N/A NO BSL
335-67-1 Perfluorooctanoic acid (PFOA) 1.1E+00 J 2.2E+00 J NG/L NRSJC-S1-GW05-0722 2/3 2.27 - 2.31 2.2E+00 N/A 6.0E+00 N N/A N/A NO BSL

[1] Minimum/Maximum detected concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/ 
[2] Maximum concentration is used for screening.        To Be Considered
[3] Background values not available. COPC = Chemical of Potential Concern
[4] Oak Ridge National Laboratory (ORNL). November, 2022. Regional Screening Levels for Chemical Contaminants at Superfund Sites. Tap Water. J = Estimated Value

RSLs based on non-cancer (N) based on HQ = 0.1. N = Noncarcinogenic
[5] Rationale Codes N/A = Not available

Selection Reason: Above Screening Levels (ASL) NG/G = Nanograms per gram
Deletion Reason: Below Screening Level (BSL) RSL = Regional Screening Level

 Minimum [1]  Maximum [1]
Concentration Concentration

Qualifier Qualifier



Table 10. Occurrence, Distribution and Selection of Chemicals of Potential Concern
Site Inspection Report for Per‐ and Polyfluoroalkyl Substances at Naval Station Everett, Everett, Washington
Naval Radio Station Jim Creek, Arlington, Washington, and Naval Recreation Complex Pacific Beach, Pacific Beach, Washington

 Scenario Timeframe: Current
 Medium: Soil
 Exposure Medium: Surface Soil

Exposure  CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]
Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion
or Selection

Site 6 1763-23-1 Perfluorooctane sulfonic acid (PFOS) 2.8E-01 J 2.8E-01 J NG/G NRSJC-S6-SS09-000H 1/3 0.497 - 0.501 2.8E-01 N/A 1.3E+01 N N/A N/A NO BSL

[1] Minimum/Maximum detected concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/ 
[2] Maximum concentration is used for screening.        To Be Considered
[3] Background values not available. COPC = Chemical of Potential Concern
[4] Oak Ridge National Laboratory (ORNL). November, 2022. Regional Screening Levels for Chemical Contaminants at Superfund Sites. Resident Soil. J = Estimated Value

RSLs based on non-cancer (N) based on HQ = 0.1. N = Noncarcinogenic
[5] Rationale Codes N/A = Not available

Selection Reason: Above Screening Levels (ASL) NG/G = Nanograms per gram
Deletion Reason: Below Screening Level (BSL) RSL = Regional Screening Level

 Minimum [1]  Maximum [1]
Concentration Concentration

Qualifier Qualifier



Table 11. Occurrence, Distribution and Selection of Chemicals of Potential Concern
Site Inspection Report for Per‐ and Polyfluoroalkyl Substances at Naval Station Everett, Everett, Washington
Naval Radio Station Jim Creek, Arlington, Washington, and Naval Recreation Complex Pacific Beach, Pacific Beach, Washington

 Scenario Timeframe: Future
 Medium: Groundwater
 Exposure Medium: Groundwater

Exposure  CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]
Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion
or Selection

Site 6 335-67-1 Perfluorooctanoic acid (PFOA) 1.2E+00 J 1.2E+00 J NG/L NRSJC-S6-GW09P-0722 1/3 2.16 - 2.43 1.2E+00 N/A 6.0E+00 N N/A N/A NO BSL

[1] Minimum/Maximum detected concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/ 
[2] Maximum concentration is used for screening.        To Be Considered
[3] Background values not available. COPC = Chemical of Potential Concern
[4] Oak Ridge National Laboratory (ORNL). November, 2022. Regional Screening Levels for Chemical Contaminants at Superfund Sites. Tap Water. J = Estimated Value

RSLs based on non-cancer (N) based on HQ = 0.1. N = Noncarcinogenic
[5] Rationale Codes N/A = Not available

Selection Reason: Above Screening Levels (ASL) NG/G = Nanograms per gram
Deletion Reason: Below Screening Level (BSL) RSL = Regional Screening Level

 Minimum [1]  Maximum [1]
Concentration Concentration

Qualifier Qualifier



Table 12. Occurrence, Distribution and Selection of Chemicals of Potential Concern
Site Inspection Report for Per‐ and Polyfluoroalkyl Substances at Naval Station Everett, Everett, Washington
Naval Radio Station Jim Creek, Arlington, Washington, and Naval Recreation Complex Pacific Beach, Pacific Beach, Washington

 Scenario Timeframe: Current
 Medium: Soil
 Exposure Medium: Surface Soil

Exposure  CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]
Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion
or Selection

Building 106 1763-23-1 Perfluorooctane sulfonic acid (PFOS) 2.6E-01 J 6.2E-01 J NG/G NRCPB-B106-SS03-0001 2/3 0.498 - 0.502 6.2E-01 N/A 1.3E+01 N N/A N/A NO BSL

[1] Minimum/Maximum detected concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/ 
[2] Maximum concentration is used for screening.        To Be Considered
[3] Background values not available. COPC = Chemical of Potential Concern
[4] Oak Ridge National Laboratory (ORNL). November, 2022. Regional Screening Levels for Chemical Contaminants at Superfund Sites. Resident Soil. J = Estimated Value

RSLs based on non-cancer (N) based on HQ = 0.1. N = Noncarcinogenic
[5] Rationale Codes N/A = Not available

Selection Reason: Above Screening Levels (ASL) NG/G = Nanograms per gram
Deletion Reason: Below Screening Level (BSL) RSL = Regional Screening Level

 Minimum [1]  Maximum [1]
Concentration Concentration

Qualifier Qualifier



Table 13. Occurrence, Distribution and Selection of Chemicals of Potential Concern
Site Inspection Report for Per‐ and Polyfluoroalkyl Substances at Naval Station Everett, Everett, Washington
Naval Radio Station Jim Creek, Arlington, Washington, and Naval Recreation Complex Pacific Beach, Pacific Beach, Washington

 Scenario Timeframe: Future
 Medium: Groundwater
 Exposure Medium: Groundwater

Exposure  CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]
Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion
or Selection

Building 106 335-67-1 Perfluorooctanoic acid (PFOA) 2.1E+00 J 3.6E+00 J NG/L NRCPB-B106-GW01-0822 2/3 2.46 - 2.71 3.6E+00 N/A 6.0E+00 N N/A N/A NO BSL
1763-23-1 Perfluorooctane Sulfonate (PFOS) 2.9E+00 J 1.4E+01 NG/L NRCPB-B106-GW03-0822 3/3 2.46 - 2.71 1.4E+01 N/A 4.0E+00 N N/A N/A YES ASL
355-46-4 Perfluorohexanesulfonic acid (PFHxS) 2.4E+00 J 3.7E+00 J NG/L NRCPB-B106-GW01-0822 2/3 2.46 - 2.71 3.7E+00 N/A 3.9E+01 N N/A N/A NO BSL

[1] Minimum/Maximum detected concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/ 
[2] Maximum concentration is used for screening.        To Be Considered
[3] Background values not available. COPC = Chemical of Potential Concern
[4] Oak Ridge National Laboratory (ORNL). November, 2022. Regional Screening Levels for Chemical Contaminants at Superfund Sites. Tap Water. J = Estimated Value

RSLs based on non-cancer (N) based on HQ = 0.1. N = Noncarcinogenic
[5] Rationale Codes N/A = Not available

Selection Reason: Above Screening Levels (ASL) NG/G = Nanograms per gram
Deletion Reason: Below Screening Level (BSL) RSL = Regional Screening Level

 Minimum [1]  Maximum [1]
Concentration Concentration

Qualifier Qualifier



Table 13a. Risk Ratio Screening, Maximum Detected Concentration, Groundwater - Building 106
Site Inspection Report for Per‐ and Polyfluoroalkyl Substances at Naval Station Everett, Everett, Washington
Naval Radio Station Jim Creek, Arlington, Washington, and Naval Recreation Complex Pacific Beach, Pacific Beach, Washington

Chemical
Sample Location of 
Maximum Detected 

Concentration

Carcinogenic Tap 
Water RSL (NG/L)

Target Risk 
Level of RSL

Cancer 
Risk a

Non-carcinogenic Tap 
Water RSL (NG/L)

Target HQ 
of RSL HQ b Critical Effect

Perfluorooctane Sulfonate (PFOS) 3 / 3 1.4E+01 NRCPB-B106-GW03-0822 N/A N/A N/A 4.0E+01 1 0.35 Developmental
Cumulative Hazard Index c 0.4
Cumulative Cancer Risk d N/A

Total Developmental HI = 0.4

Notes:
Chemical selected as COPC if it significantly contributes to a target organ HI greater than 0.5 or a cumulative cancer risk greater than 5E-05.
Chemicals selected as COPCs are indicated by bold and shading.
a Cancer Risk equals maximum detected concentration divided by the RSL divided by the target risk level of RSL.
b HQ equals maximum detected concentration divided by the RSL divided by the target HQ of RSL.
c Cumulative Hazard Index equals sum of HQ for each chemical.
d Cumulative Cancer Risk equals sum of Cancer Risks for each chemical.
COPC = Chemical of Potential Concern
HI = Hazard Index
HQ = Hazard Quotient
N/A = Not available/not applicable
NG/L = Nanograms per liter
RSL = Regional Screening Level

Detection 
Frequency

Maximum Detected 
Concentration 

(Qualifier) (NG/L)



Table 14. Summary of Human Health Risk Screening Results
Site Inspection Report for Per‐ and Polyfluoroalkyl Substances at Naval Station Everett, Everett, Washington
Naval Radio Station Jim Creek, Arlington, Washington, and Naval Recreation Complex Pacific Beach, Pacific Beach, Washington

PFAS Area Medium Step 1 COPC Step 2 COPC

Surface Soil PFOS None
Subsurface Soil None --
Groundwater PFOA, PFOS, PFHxS PFOS, PFHxS

Surface Soil None --
Subsurface Soil None --
Groundwater PFOS, PFHxS PFOS

Surface Soil None --
Subsurface Soil None (a) --
Groundwater None --

Surface Soil None --
Subsurface Soil None (a) --
Groundwater None --

Surface Soil None (a) --
Subsurface Soil
Groundwater None (a) --

Surface Soil
Subsurface Soil None (a) --
Groundwater None (a) --

Surface Soil None (a) --
Subsurface Soil None (a) --
Groundwater None (a) --

Surface Soil None --
Subsurface Soil None (a) --
Groundwater PFOS None

Notes:
(a) = No detections of PFBS, PFOA, PFOS, PFNA, PFHxS, or HFPO-DA, therefore, no screening table is shown.
-- = The step was not performed because there were no COPCs in previous step.

bgs = below ground surface PFOA = Perfluorooctanoic acid 
COPC = Chemical of potential concern PFBS = Perfluorobutane sulfonate 
N/A = Not applicable/not available PFNA = Perfluorononanoic acid 
PFAS = Per- and polyfluoroalkyl substances PFHxS = Perfluorohexanesulfonic acid 
PFOS = Perfluorooctane sulfonate HFPO-DA = Hexafluoropropylene oxide dimer acid

Site 4

Site 5

Building 106

N/A (no surface soil samples collected from this area)

Building 2114

Building 6

Site 1

Site 6

Site 7

NA (no subsurface soil samples collected below 12 feet bgs)




