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Abstract (250 words or less):  

Pharmaceuticals and Personal Care Products (PPCPs) and Perfluoroalkyl Substances (PFASs) are Contaminants of Emerging Concern (CECs) that have been reported in detectable concentrations in surface waters, wastewater treatment plant influent and effluent, groundwater, and biota collected from Puget Sound and Washington State rivers and lakes.  They were also measured in 2010 in sediments collected in Bellingham Bay for Ecology’s Urban Waters Initiative (UWI), and at 10 long-term monitoring stations throughout Puget Sound as part of the Puget Sound Ecosystem Monitoring Program (PSEMP).  While sediment baseline values were established for these locations, they are lacking from other urban bays in the Sound.   For this project, sediment samples will be collected from 30 stations in Elliott Bay in June, 2013 as part of the UWI.  Funding from the Environmental Protection Agency’s National Estuary Program (NEP) will be used to measure concentrations of PPCPs and PFASs in these urban samples, establishing a second set of baseline values for these CECs for Puget Sound urban bays.  Analyses will be conducted for the same suite of 119 PPCPs and 13 PFASs examined in Bellingham Bay to determine the detectable suite of these chemicals present in Elliott Bay and how they differ from Bellingham Bay.    

Total Cost: 	$ 102,000
Summary for the Proposed Investigation 
(Focusing on why this project is important and how it will be used):
This investigation proposes to measure concentrations of Contaminants of Emerging Concern (CECs), particularly Pharmaceuticals and Personal Care Products (PPCPs) and Perfluoroalkyl Substances (PFASs), in sediment samples collected from Elliott Bay, Puget Sound, in June 2013.  This study will augment existing status and trends sediment quality monitoring in Puget Sound’s major urban bays conducted as an expansion of Ecology’s Urban Waters Initiative (UWI).  Baseline data will be established for these chemicals in Elliott Bay, will be compared to a similar suite of chemistry data collected in Bellingham Bay in 2010, and will be available to scientists, regulators, and environmental managers.
In recent years, a diverse group of relatively unmonitored and unregulated chemicals found in consumer and industrial products have been shown to occur at trace levels in wastewater discharges, ambient receiving waters and sediments, and drinking water supplies in and near large estuaries and elsewhere.  Many of these CECs have suspected detrimental health effects on wildlife and/or humans.  
Two groups of CECs of interest to scientists working in large estuarine and freshwater systems around the country, including Puget Sound, include:
Pharmaceuticals and Personal Care Products (PPCPs) 
Perfluoroalkyl Substances (PFASs) (also known as Perfluorinated Chemicals (PFCs))
Over the past decade, PPCPs have been found in measurable concentrations in Puget Sound wastewater treatment plant influent and effluent (Johnson et al., 2004; Lubliner et al., 2010) and groundwater (Johnson and Marti, 2012).  PFASs have been measured in surface water, fish tissue, and osprey eggs in and around Washington rivers and lakes, five of which drain into the Puget Sound watershed (Furl and Meredith, 2010).  In 2010, PPCPs and PFASs were measured and detected in sediments collected from 30 stations in Bellingham Bay and ten long-term sediment monitoring stations positioned throughout Puget Sound (Long et al., in press).  
The measurement of PPCPs and PFASs in Bellingham Bay sediments was conducted as part of an expanded status and trends monitoring of sediment quality in six urban bays for Ecology’s UWI.  The 2010 survey established a baseline data set for these CECs in Bellingham Bay.  Measurement of baseline conditions of these chemicals should be expanded to other major Puget Sound urban bays, including Elliott Bay, Commencement Bay, the Bainbridge Basin (including Sinclair and Dyes Inlets), Port Gardner and Everett Harbor, and Budd Inlet.  
This proposed investigation will measure the concentrations of 119 PPCPs and 13 PFASs in a second of Puget Sound’s six major urban bays; Elliott Bay.  Establishing baseline data for these CECs is our first step toward understanding the impact of these chemicals on human health and Puget Sound biota, and is necessary for future management and regulation of these chemicals in the Puget Sound ecosystem.  
Scope of Work

Task 1 - Collection of 33 surface (2-3 cm depth) sediment samples from Elliott Bay:

Deliverable: Sediment samples from 30 monitoring stations in Elliott Bay (+ 3 field duplicate samples) will be collected and delivered to the contract laboratory for analysis of 119 PPCPs and 13 PFASs.

Description: Sediment samples will be collected from 30 locations throughout Elliott Bay from June 3 through June 7th, as part of Ecology’s annual sampling for its expanded UWI status and trends monitoring.  Sample collection is funded as part of the UWI program, not the NEP funding.  Sampling techniques are conducted as described in a pre-existing Quality Assurance Project Plan (QAPP) written for the sediment component of the Puget Sound Ecosystem Monitoring Program (Dutch et al., 2009) and two subsequent QAPP addenda (Dutch et al., 2010 (details for collection of PPCPs and PFASs), 2012 (station location details)). 


Task 2 - Sample analysis:

Deliverable: Sediment samples will be analyzed by the contract laboratory for the presence of 119 PPCPs and 13 PFASs, and a set of data will be delivered to chemists at Ecology’s Manchester Environmental Laboratory (MEL) for Quality Control review.

Description: Analysis of sediment samples to determine the concentrations of PPCPs and PFCs will be conducted as per the analysis and reporting requirements and measurement quality objectives specified in Dutch et al., 2010 and in the MEL Scope of Work (Appendix A).  All data will be delivered to Ecology in the Electronic Data Deliverable (EDD) format specified in the MEL Scope of Work (Appendix A).


Task 3-Data review, verification, and quality (usability) assessment:

Deliverable: Scientists from Ecology’s Marine Sediment Monitoring Team (MSMT), and chemists from both MEL and the Contract Lab will review and conduct data verification procedures and a data quality (usability) assessment as specified in Dutch et al., 2009.

Description: Data verification will be conducted to ensure that: 1) specified methods and protocols were followed, 2) data are consistent, correct, and complete, with no errors or omissions, 3) data specified in the Scope-of-Work were obtained, 4) specified results for QC samples accompany the sample results, 5) established criteria for QC results were met, and 6) data qualifiers were properly assigned where necessary.  MSMT staff will review and verify all field documentation before and during sampling, and will complete a post-cruise report consisting of target and actual sample positioning, and all field logs describing conditions at each station.  MEL and Contract Lab personnel will check all data received against the verification criteria including 1) sample chain-of-custody, 2) description of analytical methods, 3) raw data in electronic format, 4) QA sample results, 5) data evaluation results, 6) any problems encountered and corrective actions taken, and 7) any qualification of the results.  MSMT staff will then determine whether the data, as qualified, are usable for the intended purpose. 


Task 4-Data loading to EIM, summary and reporting:

Deliverable: Verified, usable data will be loaded to both the MSMT Access database and to Ecology’s Environmental Information Management (EIM) database.  Data will then be statistically analyzed and summarized in a variety of tables and figures that will be posted to the MSMT website, along with a short Ecology report summarizing the major findings. 

Description: Once the data have been verified and determined to be usable for the purposes intended, they will be loaded to both the MSMT Access database, posted on the MSMT website (), and to Ecology’s Environmental Information Management (EIM) database, posted to the Ecology website ().  Data will then be statistically analyzed and summarized in a variety of tables and figures that will also be posted to the MSMT website (examples from the 2010 PPCP/PFAS sediment analyses in Bellingham Bay are shown in Appendix B).  Finally, a short Ecology report will be generated which summarizes the major findings of this work.  


Budget

	Object
	Cost

	Salaries: Postion/FTE: NRS3/2 months
	$11336 

	Benefits
	$3554

	Indirect costs
	$5226

	Contracts: Analysis of 33 sediment samples for PPCPs and PFASs, Electronic Data Deliverables, and Type IV Data Package
	$64,350

	Materials, goods, and services (list major item): sample delivery to AXYS labs via ground courier
	$1100

	Equipment (list major items):	Click here to enter text.
	$Click here to enter text.

	Click here to enter text.	$Click here to enter text.

	Click here to enter text.	$Click here to enter text.

	Travel
	$Click here to enter text.

	Other (please outline): MEL overhead – 25%	 of analytical contract
	$16,088

	Click here to enter text.	$Click here to enter text.

	Total Eligible Cost:	
	$101,654


Anticipated Outputs and Outcomes 
Outputs / Deliverables
Data on the concentrations of 119 PPCPs and 13 PFCs measured in sediment collected from Elliott Bay will be available through Ecology’s EIM database and the MSMT website.
Summary statistics, incidence and spatial extent values, and the spatial distribution of 119 PPCPs and 13 PFCs measured in sediment collected from Elliott Bay will be summarized in various tables and figures and posted to Ecology’s MSMT website.  
Data for 119 PPCPs and 13 PFCs measured in sediment collected from Elliott Bay will be compared to the same suite of data collected in 2010 in Bellingham Bay and at 10 long-term stations located throughout Puget Sound.
An Ecology report will be generated summarizing the major findings of this study.
Outcomes 
Baseline data will be established for the concentrations of PPCPs and PFASs in Elliott Bay sediments.
These data will assist scientists, managers and regulators in understanding the impact of PPCPs and PFASs on human health and Puget Sound biota, and will inform future efforts to manage and regulate these chemicals in the Puget Sound ecosystem.  
Collaboration 

If time permits, MSMT staff will seek collaboration with chemists from the contract lab in submitting a manuscript of this work for journal publication, as was done with the 2010 PPCP and PFAS data.
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Appendix A
Manchester Environmental Laboratory Scope-of-Work for Contract Lab

This Scope of Work (SOW) does not include the collection of any samples. 

The Department of Ecology (Ecology) will send up to 33 samples of sediment, plus two sets of matrix spike/matrix spike duplicates and up to three duplicates and up to two sets of matrix spike/matrix spike duplicates; for Pharmaceuticals and Personal Care Products (PPCP) and Perfluorinated Compounds (PFCs). See Appendix for lists of analytes. Samples must be maintained as per the methods from the time of receipt at the laboratory until preparation. 
Laboratories must bid on all of the analyses, with the exception of the list in Table A3. Please provide a separate quote for these analytes.
Laboratories must provide a copy of the extraction methods as performed.
Laboratories must analyze and provide data for an independent source standard (different vendor than the calibration standards).
Bidding Laboratories must provide a list of the QC limits they adhere to for each method in this SOW.

The successful vendor will be responsible for:
A) Providing sufficient sample containers, blue ice, and ice chests for each sampling event;
OR
B) Returning any Ecology-owned ice chests to Ecology. The estimated cost of ground shipping these items should be included in the price quote responding to this RFQQ.

The final data package is to include raw data (aka EPA Tier IV or Level 4 deliverables) and results in an electronic data deliverable (EDD) format that meets the requirements in Table 4. The EDD format is needed for loading results to Ecology’s Information Management (EIM) database. Other items may be included as needed to help understand the data package.  

This Agreement does not make either the Contractor or any of its employees or agents an employee or agent of Ecology.
	
Items for analytical services:

1. Perform all result calculations using the initial calibration as per the method. In other words, do not use a single point calibration standard.

Reporting of Results
1. Report all results in ng/g, dry weight. 

2. Include a copy of the “Request for Laboratory Services” with signed and dated Chain of Custody section: this form will be provided by Ecology.

3. Include Case Narratives and corrective action reports.

4. Provide description of: analytical method used; any modifications to the method, Quality Assurance/Quality Control (QA/QC) performed and results; definitions of all data qualifiers used; and any other information that helps client understand the data package. 

5. Provide fully validatable deliverables package: Deliverables shall include copies of all raw data necessary to perform an independent evaluation of the results, including, but not limited to initial calibration and verification standards, sample and QC chromatograms and spectra, analytical sequence (run) logs, benchsheets, standard logs and Certificates of Analysis for standards, etc.

A. Include a fully paginated and bookmarked Adobe Acrobat (PDF) file on compact disk (CD) and/or paginated hardcopies of all raw data with a table of contents. 

B. Bookmark each sample and each standard chromatogram for ease of review.

C. Rotate landscape pages as needed so that all information is viewable left to right in the electronic file.

D. Clearly identify all field and QC samples with the sample number or QC name in the raw data and report.

E. All initial calibration (ICAL) standards and CCVs, shall be clearly identified in the raw data. 

F. An Independent Calibration Verification (ICV) standard must be analyzed from a separate source in order to verify the initial calibration standards. The ICV must be analyzed each time a new standard curve is prepared. Provide the results of the most recent ICV with the data.

G. Provide before and after printouts of any and all manual integrations.

H. Provide analytical sequence logs that include the date, time, and filename for the initial and continuing calibrations, all field and QC samples, check standards, etc., associated with the project.

6. Reporting Limits (RL), Estimated Quantitation Limit (EQL - equivalent to “ML” in 1668), Method Detection Limit (MDL), Estimated Detection Limit (EDL).  
A. Maximum RLs are defined in the table below.

	
Table 1.  Analytical Methods and Reporting Limits for PPCPs and PFCs

	Analysis
	Method Reference
	Reporting Limit; sediment (dry weight basis)

	PPCPs
	EPA 1694 or equivalent
	0.2 to 500 ppb (depending on analyte)

	PFCs
	HPLC/MS/MS
http://water.epa.gov/scitech/methods/cwa/upload/Draft-Procedure-for-Analysis-of-Perfluorinated-Carboxylic-Acids-and-Sulfonic-Acids-in-Sewage-Sludge-and-Biosolids-by-HPLC-MS-MS.pdf
or equivalent
	0.10 to 0.20 ppb (depending on analyte)



B. If any of these limits cannot be met for individual samples due to interference or other issues, contact the client to discuss action to take.
C. Provide the Estimated Quantitation Limit for each result (EQL: based on the lowest validated standard in calibration curve). Report the EQL in the electronic results file. 
D.  Provide the most recent Method Detection Limit (MDL) study results for each analyte.  Include the date of the most recent MDL study in the Case Narrative.  
E. Report down to the Estimated Detection Limits (EDL) - aka Instrument Detection Limits (IDL) or Sample Detection Limits (SDL) - based on 2.5 times the signal-to-noise ratio for HRMS analyses. Provide this value for each analyte by HRMS and LCMS in the electronic results file.
F. Dilutions
a. Any results above the range of the calibration curve must be diluted to be within the range of the calibration curve.
b. All results reported from dilution analyses must be within the range of the calibration curve.
G. For non-detect values, record the EDL in the “Result Reported Value” column and a “UJ” the “Result Data Qualifier” column.
H. Qualify detected values that are below the EQL as estimates (“J”).
I. Do not report below the EDL. Where the EDL is above the EQL due to interference, raise any values below the EDL to the value of the EDL and qualify “UJ”.
J. Calculate and report the Estimated Maximum Possible Concentration (EMPC) value for results that do not meet ion abundance ratio criteria. Qualify these results with “NJ”.
 
7. The qualifiers used above are defined as:
A. “J” – The analyte was positively identified.  The associated numerical result is an estimate.
B. “U” – The analyte was not detected at or above the reporting limit. (This qualifier will likely not be used if reporting all analytes down to the level of the EDL.)
C. “UJ” – The analyte was not detected at or above the estimated reporting limit.
D. “NJ” – The analysis indicates the presence of an analyte that has been “tentatively identified” and the associated numerical value represents its approximate concentration. (See 6. J., above.)

8. Perform all QC samples as specified in the method. 
A. Report results of Laboratory Control Samples (On-going Precision and Recovery standards), Matrix Spikes (if applicable), labeled compounds, internal standards, and surrogates as % recoveries in the EDD.
B. Report results of Standard or Certified Reference Materials, (e.g.: SRM 1944; CRM CARP-2), in the same units as the samples.

9. Method Blanks.
A. Clearly identify samples associated with each laboratory method blank.
B. The value of individual analytes found in the associated method blank must not exceed 1/10th of the sample level. If these limits are exceeded, contact the client to discuss actions to take. Most likely, the blank should be re-extracted along with any associated samples.
C. If sample results are less than 10 times the concentration in the associated method blank, flag sample results with “B” – even if the sample result has already been qualified “NJ”; but not when the blank result is qualified “NJ”.  

10. Sample identification.
A. Provide the client sample ID (MEL lab ID) associated with all sample results.
B.  Provide the lab’s internal sample ID associated with all results OR a table that cross-references MEL lab ID with the lab’s internal sample ID.
D. Clearly identify QA/QC samples and results: blanks, matrix spikes, Standard Reference Materials (SRM), lab duplicates.  If samples are reanalyzed, these results need be clearly identified as such.
E. Label all analyte peaks on chromatograms with either the congener name or the retention time and scale chromatograms such that peaks are visible above the baseline.
 
11. Analyte identification.
A. Provide the Chemistry Abstract Service Registry Number (CAS RN) for individual congeners. 

12. Electronic results must be in Excel-compatible format as in Table 2:
 (
Preferred 
Order
Field Name
Example
1
MEL (Client) Sample ID
1311021-03
2
Field ID (sample name on tag)
COLRIV034
3
Result IUPAC Name
2
,3'
-DiCB
4
Result Parameter Name
PCB-006
5
Result Parameter CAS Number
25569-80-6
6
Sample Extraction Date
11/14/2013 
 (
format
 as numerical date)
7
Sample Analysis Date
11/15/2013 
  (
format
 as numerical date)
8
Lab Duplicate Flag
"Y" if lab duplicate, leave blank or "N" if not
9
Re-analysis Flag
"Y" if a re-analysis, leave blank or "N" if not
10
Result Reported Value
7.9   (format as number)
11
Result Data Qualifier
J
12
Result Value Units of Measure
pg/L
13
Result Value EQL *
10   (format as number)
14
Result Value EDL**
3.42   (format as number)
15
Result Method Code
EPA 1668C
16
Result Lab Name
Laboratory Name
17
Contract Lab Sample ID
PR137954
18
Others as needed by contract lab or MEL.
If used, clearly identify field and content
Required Fields for Electronic Data Deliverables submitted to WA State Department of Ecology.
* = Estimated 
Quantitation
 Limit (Based on the lowest validated standard in the calibration 
curve
 and adjusted for weight, volume, % solids, etc., as applicable).
** = Estimated Sample Detection Limit; calculated from signal for each sample)
)

Appendix A - Analyte Lists
Table A1 - Personal Care Products and Pharmaceuticals
	1,7-Dimethylxanthine
	Demeclocycline
	Oxolinic acid

	10-hydroxy-amitriptyline
	Desmethyldiltiazem
	Oxycodone

	2-hydroxy-ibuprofen
	Diazepam
	Oxytetracycline

	4-Epianhydrochlortetracycline 
	Digoxigenin
	Paroxetine

	4-Epianhydrotetracycline 
	Digoxin
	Penicillin G 

	4-Epichlortetracycline 
	Diltiazem
	Penicillin V

	4-Epioxytetracycline 
	Diphenhydramine 
	Prednisolone

	4-Epitetracycline 
	Doxycycline
	Prednisone

	Acetaminophen
	Enalapril
	Promethazine

	Albuterol
	Enrofloxacin
	Propoxyphene

	Alprazolam
	Erythromycin-H20
	Propranolol

	Amitriptyline
	Flumequine
	Ranitidine

	Amlodipine
	Fluocinonide
	Roxithromycin

	Amphetamine
	Fluoxetine
	Sarafloxacin

	Ampicillin 
	Fluticasone propionate
	Sertraline

	Anhydrochlortetracycline
	Furosemide
	Simvastatin

	Anhydrotetracycline
	Gemfibrozil
	Sulfachloropyridazine

	Atenolol
	Glipizide
	Sulfadiazine

	Atorvastatin
	Glyburide
	Sulfadimethoxine

	Azithromycin
	Hydroclorothiazide
	Sulfamerazine

	Benzoylecgonine
	Hydrocodone
	Sulfamethazine

	Benztropine
	Hydrocortisone
	Sulfamethizole

	Betamethasone
	Ibuprofen
	Sulfamethoxazole

	Bisphenol A
	Isochlortetracycline
	Sulfanilamide

	Caffeine
	Lincomycin
	Sulfathiazole

	Carbadox
	Lomefloxacin 
	Tetracycline

	Carbamazapine
	Meprobamate
	Theophylline

	Cefotaxime 
	Metformin
	Thiabendazole

	Chlortetracycline
	Methylprednisolone
	Trenbolone

	Cimetidine
	Metoprolol
	Trenbolone acetate

	Ciprofloxacin
	Miconazole 
	Triamterene

	Clarithromycin
	Minocycline
	Triclocarban

	Clinafloxacin
	Naproxen
	Triclosan

	Clonidine
	Norfloxacin
	Trimethoprim

	Cloxacillin 
	Norfluoxetine
	Tylosin

	Cocaine
	Norgestimate
	Valsartan

	Codeine
	Norverapamil
	Verapamil

	Cotinine 
	Ofloxacin
	Virginiamycin

	DEET
	Ormetoprim
	Warfarin

	Dehydronifedipine
	Oxacillin 
	





Table A2 - Perfluorinated Chemicals
	Carboxylic Acids

	Perfluorobutanoate (PFBA)

	Perfluoropentanoate (PFPeA)

	Perfluorohexanoate (PFHxA)

	Perfluoroheptanoate (PFHpA)

	Perfluorooctanoate (PFOA)

	Perfluorononanoate (PFNA)

	Perfluorodecanoate (PFDA)

	Perfluoroundecanoate (PFUnA)

	Perfluorododecanoate (PFDoA)

	Sulphonic Acids

	Perfluorobutanesulfonate (PFBS)

	Perfluorohexanesulfonate (PFHxS)

	Perfluorooctanesulfonate (PFOS)

	Perfluorooctane sulfonamide (PFOSA)



Table A3 - Personal Care Products and Pharmaceuticals (Supplemental and optional)

	Amsacrine
	Lomustine

	Azathioprine
	Medroxyprogesterone acetate

	Busulfan
	Melphalan

	Carmustine
	Metronidazole

	Chloramphenicol
	Medroxyprogesterone acetate

	Citalopram
	Melphalan

	Clotrimazole
	Metronidazole

	Colchicine
	Moxifloxacin

	Cyclophosphamide
	Norethindrone

	Daunorubicin
	Oxazepam

	Diatrizoic acid
	Rosuvastatin

	Doxorubicin
	Tamoxifen

	Drospirenone
	Teniposide

	Etoposide
	Venlafaxine

	Iopamidol
	Zidovudine
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Appendix B. 

Examples of PPCP and PFAS data summary tables and figures for Bellingham Bay, Puget Sound, 2010.
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PPCP

Diphenhydramine antihistamine 35 5 0.48-5.45 0.61 0.61 4.81 1.68 0.73 1.57

Triclocarban antibacterial 14 26 2.37-5.51 0.13 3.09 16.60 0.24 0.15 0.19

Triamterene diuretic 14 25 0.22-0.63 0.70 0.25 0.82 3.22 3.55 1.37

Verapamil calcium channel blocker 6 33 0.11-1.73 0.05 0.13 0.26 0.09 0.04 0.08

Amphetamine  stimulant 5 35 1.30-4.95 0.67 1.76 3.21 1.20 0.68 0.83

Azithromycin antibiotic 3 37 1.22-14.6 1.23 1.43 1.60 1.33 0.09 1.31

Oxytetracyclin antibiotic 2 38 4.49-6.24 n/a 6.65 8.87 n/a n/a n/a

4-Epitetracycline antibiotic 1 39 4.49-6.29 n/a 6.06 6.06 n/a n/a n/a

Amitriptyline antidepressant 1 39 0.23-2.45 n/a 0.45 0.45 n/a n/a n/a

Anhydrochlorotetracycline antibiotic 1 39 11.9-51.0 n/a 46.90 46.90 n/a n/a n/a

Ibuprofen anti-inflammatory 1 39 11.2-15.6 n/a 21.70 21.70 n/a n/a n/a

Miconazole antifungal 1 39 1.12-4.14 n/a 1.50 1.50 n/a n/a n/a

Norverapamil calcium channel blocker 1 37 0.11-0.30 n/a 0.17 0.17 n/a n/a n/a

Propoxyphene pain reliever 1 38 0.24-1.07 n/a 1.74 1.74 n/a n/a n/a

PFAS

Perfluorobutanoate (PFBA)

in photo film, degradation product 

of a variety of perfluoroalkyl 

substances 7 33 0.09-0.10 0.03 0.13 0.23 0.07 0.05 0.05

Perfluorooctanesulfonate (PFOS)

pre-2002 aqueous film-forming 

foams, degradation product of 

perfluorooctane sulfonamides 5 35 0.18-0.23 <0.01 0.20 1.50 0.09 0.27 <0.01

Perfluorooctanesulfonamide (PFOSA)

impurity in pre-2002 ScotchGard 

formulations, degradation product of 

a variety of PFASs 1 39 0.09-0.14 n/a 0.18 0.18 n/a n/a n/a

a

field splits and laboratory duplicates not included

b

total number of detected and non-detected sample results is less than 40 in a few cases where analyses were rejected

c

The Method Reporting Limit (MRL) is based on the higher of the reported Estimated Detection Limit (EDL) or Estimated Quantitation Limit (EQL) values

d

Estimated by Regression on Order Statistics (ROS) when nondetected data are present (Helsel, 2005)

n/a = too few detected values to calculate using ROS
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 Puget Sound sediment samples.

Method 

Reporting 

Limit

c

  (ng/g 

dry wt)

No. of 

non-

detected 

values

No. of 

detected 

values

Estimated 

Minimum

d 

concentrations 

(ng/g dry wt)
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Detected Chemical

PPCP

Diphenhydramine 7 70.0 28 93.3 36.3 87.9

Triclocarban 5 50.0 9 30.0 12.6 30.5

Triamterene 2 20.0 12 40.0 14.7 35.7

Varapamil 1 10.0 5 16.7 7.1 17.2

Amphetamine  1 10.0 4 13.3 7.0 16.9

Azithromycin 1 10.0 2 6.7 3.5 8.5

Oxytetracyclin 0 0.0 2 6.7 0.4 0.9

4-Epitetracycline 0 0.0 1 3.3 1.7 4.2

Amitriptyline 1 10.0 0 0.0 0.0 0.0

Anhydrochlorotetracycline 0 0.0 1 3.3 1.7 4.2

Ibuprofen 0 0.0 1 3.3 3.2 7.8

Miconazole 0 0.0 1 3.3 1.7 4.2

Norverapamil 0 0.0 1 3.3 0.2 0.5

Propoxyphene 0 0.0 1 3.3 1.7 4.2

PFAS

Perfluorobutanoate (PFBA) 1 10.0 6 20.0 7.4 17.8

Perfluorooctanesulfonate  4 40.0 1 3.3 1.7 4.2

Perfluorooctanesulfonamide  1 10.0 0 0.0 0.0 0.0

a

spatial extent could not be calculated for the Long-term stations, as this study was not based on a probabalistic, random, stratified sampling design

Incidence and spatial extent of personal care products and pharmaceuticals (PPCPs) and perfluoroalkyl substances (PFASs) in 10 
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Figure S1. Concentrations of diphenhydramine (ng/g dry wt) in sediments from
10 long-term stations in Puget Sound and 30 stations in Bellingham Bay.




