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Section 1:  Executive Summary 
 
 
"Emerging Constituents" (EC) is a phrase used to generally describe pharmaceuticals, personal care 
products, food additives, pesticides and other common household chemicals for which federal and 
State regulatory agencies have not yet established an official water quality standard.  In 2009, water 
and wastewater agencies in the Santa Ana River region developed a voluntary program to 
characterize "Emerging Constituents" in samples collected from the Santa Ana River, the Colorado 
River aqueduct, the State Water Project, and recycled water produced by local wastewater treatment 
plants.1 
 
Commencing in June of 2010, samples were collected and analyzed each summer for four consecutive 
years.  Results were summarized in annual reports to the Santa Ana Regional Water Quality Control 
Board.  The purpose of this voluntary study project was to gather data needed to inform development 
of statewide EC monitoring requirements.  The study was terminated in 2014 after the State Water 
Resources Control Board (SWRCB) finalized those regulations and applied them to recycled water 
projects.2 
 
In December of 2018, the SWRCB revised the recycled water EC monitoring requirements.3  Two 
months later, water and wastewater agencies in the Santa Ana region reconvened and elected to 
update their prior work with a new emphasis on per- and polyfluoroalkyl substances (PFAS).  In the 
summer of 2019, EC sampling was performed at 27 different Santa Ana River watershed sites and 
included analysis for 12 primary ECs along with 17 PFAS targets.4   
 
In July 2020, the SWRCB issued Monitoring Order WQ 2020-0015-DWQ, included as Appendix A, 
requiring operators of Publicly Owned Treatment Works (POTWs) Facilities (otherwise known as 
wastewater treatment plants [WWTPs]) across the State to conduct sampling and analysis to 
determine the presence of PFAS in raw wastewater influent, treated effluent, and biosolids.  Results 
of this monitoring effort by POTW Operators discharging into the SAR are summarized in Table 1, 
below.   
 

 

 

 

 

 

 
1  The original EC monitoring program was reviewed and endorsed by the Santa Ana Regional Water Quality Control Board 

in Res. No. R8-2009-0071  (Dec. 10, 2009). 
2  State Water Resources Control Board.  Attachment A:  Requirements for Monitoring Constituents of Emerging Concern 
for Recycled Water.  Jan. 22, 2013  [SWRCB Resolution No. 2013-0003]. 
3  SWRCB.  Amendments to the Policy for Water Quality Control for Recycled Water.  Res. No. 2018-0057  (Dec. 11, 2018). 
4  SAWPA.  2019 Sampling Report for Emerging Constituents in the Santa Ana Region.  April, 2020. 

https://sawpa.org/wp-content/uploads/2020/04/Final-2019-EC-Sampling-Report_Linked.pdf
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Table 1:  Summary of Results for PFAS Analytes Analyzed in Treated Effluent Discharges from SAR 

Watershed POTWs from Order 2020-0015-DWQ 

Chemical Name/ Abbreviation  Freq. of Detection  Reported Range 

Perfluoroalkylcarboxylic acids (PFCAs)   

Perfluorobutanoic acid (PFBA)  43 of 102 (0.42%) ND - 85 ng/L 

Perfluoropentanoiic acid (PFPeA)  100 of 106 (0.94%) ND - 86 ng/L 

Perfluorohexanoic acid (PFHxA)  96 of 106 (0.91%) ND - 110 ng/L 

Perfluoroheptanoic acid (PFHpA)  11 of 106 (0.1%) ND - 14 ng/L 

Perfluorooctanoic acid (PFOA)  82 of 106 (0.77%) ND - 38 ng/L 

Perfluorononanoic acid (PFNA)  1 of 106 (0.01%) ND - 17.8 ng/L 

Perfluorodecanoic acid (PFDA)  2 of 106 (0.02%) ND - 237 ng/L 

Perfluoroundecanoic acid (PFUnDA)  1 of 106 (0.01%) ND - 16 ng/L 

Perfluorododecanoic acid (PFDoDA)  0 of 106 (0%) ND -  ng/L 

Perfluorotridecanoic acid (PFTrDA)  0 of 106 (0%) ND -  ng/L 

Perfluorotetradecanoic acid (PFTeDA)  0 of 106 (0%) ND -  ng/L 

Perfluorohexadecanoic acid (PFHxDA)  0 of 68 (0%) ND -  ng/L 

Perfluorooctadecanoic acid (PFODA)  0 of 68 (0%) ND -  ng/L 

Perfluorinated sulfonic acids (PFSAs)   

Perfluorobutane sulfonic acid (PFBS)  18 of 106 (0.17%) ND - 17 ng/L 

Perfluoropentane sulfonoic acid (PFPeS)  0 of 106 (0%) ND 

Perfluorohexane sulfonic acid (PFHxS)  20 of 106 (0.19%) ND - 16 ng/L 

Perfluoroheptane sulfonic acid (PFHpS)  0 of 106 (0%) ND 

Perfluorooctane sulfonic acid (PFOS)  19 of 106 (0.18%) ND - 231 ng/L 

Perfluorononane sulfonic acid (PFNS)  0 of 79 (0%) ND 

Perfluorodecane sulfonic acid (PFDS)  0 of 106 (0%) ND 

Perfluorooctane Sulfonamide and Derivatives (PFOSA, FOSEs, FOSAs, and FOSAAs)   

Perfluorooctanesulfonamide (PFOSA)  0 of 106 (0%) ND 

N-Ethyl perfluorooctane sulfonamide ethanol (EtFOSE)  0 of 99 (0%) ND 

N-Methyl perfluorooctane sulfonamide ethanol (MeFOSE)  0 of 99 (0%) ND 

N-Ethyl perfluorooctane sulfonamide (EtFOSA)  0 of 106 (0%) ND 

N-Methyl perfluorooctane sulfonamide (MeFOSA)  0 of 106 (0%) ND 

N-Methyl perfluorooctane sulfonamidoacetic acid (NMeFOSAA)  1 of 99 (0.01%) ND - 434 ng/L 

N-Ethyl perfluorooctane sulfonamidoacetic acid (NEtFOSAA)  1 of 99 (0.01%) ND - 145 ng/L 

Fluorotelomer sulfonates (FTS)   

4:2 Fluorotelomer sulfonic acid (4:2 FTS)  0 of 106 (0%) ND 

6:2 Fluorotelomer sulfonic acid (6:2 FTS)  5 of 106 (0.05%) ND - 93 ng/L 

8:2 Fluorotelomer sulfonic acid (8:2 FTS)  0 of 106 (0%) ND 

10:2 Fluorotelomer sulfonic acid (10:2 FTS)  0 of 68 (0%) ND 

Fluorotelomer carboxylic acids (FTCA)   

2H,2H,3H,3H-Perfluorohexanoic acid (3:3 FTCA)  0 of 68 (0%) ND 

2H,2H,3H,3H-Perfluorooctanoic acid (5:3 FTCA)  0 of 68 (0%) ND 
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2H,2H,3H,3H-Perfluorodecanoic acid (7:3 FTCA)  0 of 68 (0%) ND 

Perfluoroalkyl ether carboxylic acids (PFECA)   

Hexafluoropropylene Oxide Dimer Acid (HFPO-DA)  0 of 106 (0%) ND 

4,8-Dioxa-3H-perfluorononanoic acid (ADONA)  0 of 106 (0%) ND 

Chlorinated Polyfluoroalkyl Ether Sulfonic Acids (Cl-PFESAs)   

9-Chlorohexadecafluoro-3-oxanonane-1- sulfonic acid (9-Cl-PF3ONS)  1 of 106 (0.01%) ND - 8.8 ng/L 

11-Chloroeicosafluoro-3-oxaundecane-1- sulfonic acid (11-Cl-PF3OUdS)  0 of 106 (0%) ND 

Other   

Nonafluoro-3,6-dioxaheptanoic acid (NFDHA)  NA NA 

Perfluoro(2-ethoxyethane) sulfonic acid (PFEESA)  NA NA 

Perfluoro-3-methoxypropanoic acid (PFMPA)  NA NA 

Perfluoro-4-methoxybutanoic acid (PFMBA)  NA NA 

Optional analytes are shaded gray.  

ng/L = nanograms per liter ; ND = Not Detected; NA = Not Available 
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Section 2:  Background & Purpose of Compilation 
 
The California Environmental Protection Agency (CalEPA) and federal United States Environmental 
Protection Agency (USEPA) have primary legal responsibility for making the necessary risk 
assessments and recommending appropriate water quality standards for all chemicals including ECs.  
Under CalEPA, the SWRCB's Division of Drinking Water (DDW), Division of Water Quality (DWQ), and 
Regional Water Quality Control Boards (RWQCB) are responsible for implementing these standards in 
California. 
 
In early 2009, the SWRCB adopted the Recycled Water Policy (RWP).5  As part of that Policy, the 
SWRCB convened a Blue Ribbon Panel of Experts to recommend appropriate water quality 
monitoring strategies for ECs in recycled water based on the best available pharmacological and 
toxicological information taking into consideration the fate and transport of such chemicals through 
advanced treatments systems and the natural environment.  The Blue Ribbon Panel published their 
report in mid-2010.6The SWRCB relied on the Panels' report to establish formal EC monitoring 
requirements in January of 2013 by amending the RWP.7   
 
From 2010 – 2013, the SAWPA Emerging Constituents Task Force carried out a voluntary watershed 
sampling study for ECs, focused on POTW discharges, imported water, and SAR surface water.8 
Results were summarized in annual reports to the Santa Ana Regional Water Quality Control Board.  
The monitoring program ended after 2013 with the amendment of the RWP.  
 
Five years later, in early 2018, the Blue Ribbon Panel updated their recommendations for EC 
monitoring.9  The SWRCB revised the RWP, and the related EC monitoring requirements, later that 
same year.10  
 
In addition, in mid-2014, the California Department of Health (CDPH) finalized the EC monitoring 
requirements for groundwater recharge projects using recycled water.11  These requirements remain 
in effect although responsibility for the Drinking Water Program was transferred from CDPH to the 
SWRCB DDW in July of 2014. 

 
5  SWRCB.  Recycled Water Policy.  Resolution No. 2009-0011 (adopted  2/3/09).  
6  Drewes, J.E., P. Anderson, N. Denslow, A. Olivieri, D. Schlenk & S. Snyder.  Monitoring Strategies for Chemicals of 

Emerging Concern (CECs) in Recycled Water.  Final Report and Recommendations of a Science Advisory Panel 
convened by the State Water Resources Control Board.  Sacramento, CA.  June 25, 2010. 

7  State Water Resources Control Board.  Attachment A:  Requirements for Monitoring Constituents of Emerging Concern 
for Recycled Water.  Jan. 22, 2013  [SWRCB Resolution No. 2013-0003]. 

8 SAWPA.  2010-2013 Sampling Reports for Emerging Constituents in the Santa Ana Region. 
     2010 Sampling Report for Emerging Constituents in the Santa Ana Region.  December, 2010. 
     2011 Sampling Report for Emerging Constituents in the Santa Ana Region.  December, 2011. 
     2012 Sampling Report for Emerging Constituents in the Santa Ana Region.  March, 2013. 
     2013 Sampling Report for Emerging Constituents in the Santa Ana Region.  April, 2014. 
9  Southern California Coastal Water Research Project.  Monitoring Strategies for Constituents of Emerging Concern (CECs) 

in Recycled Water:  Recommendations of a Science Advisory Panel.  SCCWRP Technical Report #1032;  April, 2018.  
10  SWRCB.  Amendments to the Policy for Water Quality Control for Recycled Water.  Res. No. 2018-0057  (Dec. 11, 2018). 
11  DPH-14-003E   (May 30, 2014)  See 22 CCR §60320.201(c)(1) et seq. 

https://www.sawpa.org/wp-content/uploads/2012/05/ECReport2010DraftFinal20101203_000.pdf
https://www.sawpa.org/wp-content/uploads/2012/05/FinalECReport2011.pdf
https://www.sawpa.org/wp-content/uploads/2012/05/EC-Report-for-2012-Final.pdf
https://www.sawpa.org/wp-content/uploads/2012/05/EC-Report-for-2013-Final.pdf
https://www.waterboards.ca.gov/board_decisions/adopted_orders/resolutions/2018/rs2018_0057.pdf
https://www.waterboards.ca.gov/drinking_water/certlic/drinkingwater/DPH-14-003EGroundwaterReplenishmentUsingRecycledWater.html
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In 2019, a new SAWPA EC Task Force sampling study was conducted to update the Santa Ana 
watershed's EC sampling program by evaluating the potential presence of past EC compounds and 
several new EC compounds such as PFAS.  Another goal of that study was to gather data needed to 
assess long-term trends for some of the other ECs.   
 
In both the 2019 sampling report and this 2021 compilation report, PFAS from POTW discharges into 
SAR were included.  The SWRCB DDW established initial advisory drinking water Notification and 
Response Levels for two PFAS, perfluorooctanoic acid (PFOA) and perfluorooctane sulfonic acid 
(PFOS), in 2018 and then updated them in 2019 (NLs) and 2020 (RLs).  Both the SWRCB DDW and 
USEPA have begun the process of developing enforceable drinking water standards for PFOA and 
PFOS. 
 
Copies of all prior reports prepared by the EC Task Force are available for download from SAWPA's 
website.12 
 
Section 3:  2021 Compilation Approach 
 
In July 2020, the SWRCB issued Order WQ 2020-0015-DWQ requiring operators of Publicly Owned 
Treatment Works (POTWs) Facilities across the State to conduct sampling and analysis to determine 
the presence of PFAS.  Of interest to this report are the requirements of the sampling and analysis to 
be conducted by POTWs discharging within the Santa Ana River Watershed as detailed in Appendix A. 
Attachment 3, Technical Sampling and Reporting Requirements. Additionally, this report also includes 
the results of in-stream surface water monitoring of the Santa Ana River conducted by OCWD in 
2021, which also adhered to the SWRCB sampling and reporting requirements. 
 
PFAS Analytes to be sampled and analyzed are include in Table 2, below. 
 
  

 
12  SAWPA.  2019 Sampling Report for Emerging Constituents in the Santa Ana Region.  April, 2020.  

https://sawpa.org/wp-content/uploads/2020/04/Final-2019-EC-Sampling-Report_Linked.pdf
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Table 2:  PFAS Analytes Analyzed in 2021 

 

Chemical Name/ Abbreviation  GeoTracker 
PARLABEL  

Required Reporting 
Limit for Liquids: 

Groundwater and 
Effluent (ng/L)  

Perfluoroalkylcarboxylic acids (PFCAs)   

Perfluorobutanoic acid (PFBA)  PFBTA 8 

Perfluoropentanoiic acid (PFPeA)  PFPA 5 

Perfluorohexanoic acid (PFHxA)  PFHA 5 

Perfluoroheptanoic acid (PFHpA)  PFHPA 5 

Perfluorooctanoic acid (PFOA)  PFOA 5 

Perfluorononanoic acid (PFNA)  PFNA 5 

Perfluorodecanoic acid (PFDA)  PFNDCA 5 

Perfluoroundecanoic acid (PFUnDA)  PFUNDCA 5 

Perfluorododecanoic acid (PFDoDA)  PFDOA 5 

Perfluorotridecanoic acid (PFTrDA)  PFTRIDA 5 

Perfluorotetradecanoic acid (PFTeDA)  PFTEDA 8 

Perfluorohexadecanoic acid (PFHxDA)  PFHxDA 8 

Perfluorooctadecanoic acid (PFODA)  PFODA 8 

Perfluorinated sulfonic acids (PFSAs)     

Perfluorobutane sulfonic acid (PFBS)  PFBSA 5 

Perfluoropentane sulfonoic acid (PFPeS)  PFPES 5 

Perfluorohexane sulfonic acid (PFHxS)  PFHXSA 5 

Perfluoroheptane sulfonic acid (PFHpS)  PFHPSA 5 

Perfluorooctane sulfonic acid (PFOS)  PFOS 5 

Perfluorononane sulfonic acid (PFNS)  PFNS 8 

Perfluorodecane sulfonic acid (PFDS)  PFDSA 5 

Perfluorooctane Sulfonamide and Derivatives (PFOSA, FOSEs, FOSAs, and FOSAAs)   

Perfluorooctanesulfonamide (PFOSA)  PFOSA 8 

N-Ethyl perfluorooctane sulfonamide ethanol (EtFOSE)  ETFOSE 8 

N-Methyl perfluorooctane sulfonamide ethanol (MeFOSE)  MEFOSE 8 

N-Ethyl perfluorooctane sulfonamide (EtFOSA)  ETFOSA 8 

N-Methyl perfluorooctane sulfonamide (MeFOSA)  MEFOSA 8 

N-Methyl perfluorooctane sulfonamidoacetic acid (NMeFOSAA)  NMEFOSAA 20 

N-Ethyl perfluorooctane sulfonamidoacetic acid (NEtFOSAA)  NETFOSAA 20 

Fluorotelomer sulfonates (FTS)   

4:2 Fluorotelomer sulfonic acid (4:2 FTS)  4:2FTS 20 

6:2 Fluorotelomer sulfonic acid (6:2 FTS)  6:2FTS 20 

8:2 Fluorotelomer sulfonic acid (8:2 FTS)  8:2FTS 20 

10:2 Fluorotelomer sulfonic acid (10:2 FTS)  10:2FTS 8 

Fluorotelomer carboxylic acids (FTCA)   

2H,2H,3H,3H-Perfluorohexanoic acid (3:3 FTCA)  3:3 FTCA 8 
2H,2H,3H,3H-Perfluorooctanoic acid (5:3 FTCA)  
  

5:3 FTCA 8 
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2H,2H,3H,3H-Perfluorodecanoic acid (7:3 FTCA)  7:3 FTCA 8 

Perfluoroalkyl ether carboxylic acids (PFECA)   

Hexafluoropropylene Oxide Dimer Acid (HFPO-DA)  HFPO-DA 20 

4,8-Dioxa-3H-perfluorononanoic acid (ADONA)  ADONA 8 

Chlorinated Polyfluoroalkyl Ether Sulfonic Acids (Cl-PFESAs)   

9-Chlorohexadecafluoro-3-oxanonane-1- sulfonic acid (9-Cl-PF3ONS)  9-Cl-PF3ONS 8 

11-Chloroeicosafluoro-3-oxaundecane-1- sulfonic acid (11-Cl-PF3OUdS)  11-Cl-PF3OUdS  8 

Other   

Nonafluoro-3,6-dioxaheptanoic acid (NFDHA)  NFDHA 8 

Perfluoro(2-ethoxyethane) sulfonic acid (PFEESA)  PFEESA 8 

Perfluoro-3-methoxypropanoic acid (PFMPA)  PFMPA 8 

Perfluoro-4-methoxybutanoic acid (PFMBA)  PFMBA 8 
Optional analytes are shaded gray.  
ng/L = nanograms per liter  
 
Effluent samples were collected from 21 POTWs (see Figure 1 and Table 3).  
 

Figure 1:  Map of Sampling Locations for 2021 PFAS Monitoring 
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Table 3:  Sampling Locations for the 2021 PFAS Monitoring 

 

 
  

 
Facility Name  Agency Name  GeoTracker 

Global ID  

Design 
Flow 
MGD 

POTW Effluent Monitoring Sites 

2 Beaumont WWTP No. 1  City of Beaumont NPD100051636 4 

1 Big Bear WWRF  Big Bear Area Regional WW Agency  WDR100027900 3.2 

6 Corona WWRF #1  (discharge to creek) City of Corona DWP  NPD100051505 11.5 

6 Corona WWRF #1 (discharge to 
percolation ponds) City of Corona DWP  NPD100051505 11.5 

7 Corona WWRF #2  City of Corona DWP  WDR100029679 3 

8 Corona WWRF #3  City of Corona DWP  NPD100051484 1 

18 Moreno Valley RWRF  Eastern Municipal Water District  WDR100028673 20.8 

19 Perris Valley RWRF  Eastern Municipal Water District  WDR100028677 30 

21 San Jacinto Valley RWRF  Eastern Municipal Water District  WDR100028733 14.9 

9 Railroad Canyon WWRF  Elsinore Valley Municipal Water Dist  WDR100028327 1.3 

10 EVMWD Regional WWRF  Elsinore Valley Municipal Water Dist  NPD100051619 8 

12 Carbon Canyon WWRF  Inland Empire Utilities Agency  NPD100051553 85 

13 IEUA Regional Plant No. 1 Inland Empire Utilities Agency NPD100052088 44 

14 IEUA Regional Plant No. 4 Inland Empire Utilities Agency NPD100052335 14 

15 IEUA Regional Plant No. 5 Inland Empire Utilities Agency NPD100052089 15 

17 IRWD Michelson WWRF  Irvine Ranch Water District  NPD100051948 33.5 

3 City of Redlands WWTF City of Redlands WDR100035978 12 

3 City of Redlands WWTF (reclaimed 
effluent)  City of Redlands  WDR100035978  12  

4 City of Rialto WWRF City of Rialto NPD100051632 11.7 

20 Riverside WWRF  City of Riverside NPD100051476 46 

5 Colton/San Bernardino STP, RIX  Colton/San Bernardino RTT&WRA  NPD100051496 40 

16 Margaret H Chandler WWRF  San Bernardino City Municipal Water Dept  NPD100051499 4.5 

22 Temescal Valley WD WWRF  Temescal Valley Water District  NPD100051628 1.58 

23 WRCRWA Regional WWRF  Western Riverside County Regional Wastewater 
Authority  NPD100051521 14 

11 Henry N. Wochholz WWRF  Yucaipa Valley Water District  NPD100051607 8 
Surface Water Monitoring Sites 

SAR @ MWD Xing Monitoring Conducted by Orange County Water 
District NA NA 

SAR @ Prado Dam Monitoring Conducted by Orange County Water 
District NA NA 
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3/9/2021 <8.0UN 30.0 24.0 <5.0 12.0 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 NA NA

5/11/2021 <8.0UN 52.0 31.0 <5.0 18.0 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 NA NA

9/1/2021 13.0UN 56.0CJ,UN 25.0CJ <5.0 11.0 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0UN NA NA

12/2/2020 NA 31.0 24.0 <5.0 13.0 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 NA NA
2/10/2021 NA <5.0 20.0 <5.0 9.2 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 NA NA

5/26/2021 <8.0UN 44.0 41.0 <5.0 14.0 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 NA NA

9/15/2021 <8.0UN 50.0CJ 31.0CJ <5.0 14.0 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 NA NA

1/19/2021 <8.0 30.0 36.0 <5.0 18.0 <5.0J,DX <5.0J,DX <5.0 <5.0 <5.0 <8.0 NA NA

4/20/2021 <8.0 24.0 26.0MB <5.0 15.0 <5.0J,DX <5.0J,DX <5.0 <5.0 <5.0 <8.0 NA NA

7/13/2021 <8.0 19.0 29.0 <5.0 13.0 <5.0J,DX <5.0
J,DX <5.0 <5.0 <5.0 <8.0 NA NA

10/6/2021 <8.0CI 47.0CI 44.0CI <5.0CI 17.0CI <5.0J,DX,CI <5.0J,DX,TG,CI <5.0CI <5.0CI <5.0CI <8.0CI NA NA

1/19/2021 <8.0 30.0 34.0 <5.0 15.0 <5.0J,DX <5.0J,DX,TG <5.0 <5.0 <5.0 <8.0 NA NA

4/20/2021 <8.0 24.0 25.0MB <5.0 11.0 <5.0J,DX <5.0J,DX <5.0 <5.0 <5.0 <8.0 NA NA

7/13/2021 <8.0J,DX 20.0 27.0 <5.0 13.0 <5.0J,DX <5.0J,DX <5.0 <5.0 <5.0 <8.0 NA NA

10/6/2021 <8.0CI 44.0CI 44.0CI <5.0CI 15.0CI <5.0J,DX,CI <5.0J,DX,CI <5.0CI <5.0CI <5.0CI <8.0CI NA NA

1/19/2021 <8.0J,DX 38.0 22.0 <5.0 16.0 <5.0J,DX <5.0J,DX <5.0 <5.0 <5.0 <8.0 NA NA

4/20/2021 <8.0 33.0 25.0 <5.0 14.0 <5.0J,DX <5.0J,DX <5.0 <5.0 <5.0 <8.0 NA NA

7/13/2021 <8.0 16.0 12.0 <5.0 11.0 <5.0J,DX <5.0J,DX <5.0 <5.0 <5.0 <8.0 NA NA

10/6/2021 <8.0J,DX,CI 31.0CI 16.0CI <5.0CI 12.0CI <5.0J,DX,CI <5.0J,DX,CI <5.0CI <5.0CI <5.0CI <8.0CI NA NA

1/19/2021 <8.0 72.0 32.0 <5.0 19.0 <5.0J,DX <5.0J,DX <5.0 <5.0 <5.0 <8.0 NA NA

4/20/2021 <8.0 82.0 44.0 5.5 38.0 <5.0J,DX <5.0 <5.0 <5.0 <5.0 <8.0 NA NA

7/13/2021 8.4 49.0 22.0 <5.0 18.0 <5.0J,DX <5.0
J,DX <5.0 <5.0 <5.0 <8.0 NA NA

10/6/2021 <8.0CI 49.0CI 25.0CI <5.0CI 20.0CI <5.0J,DX,CI <5.0CI <5.0CI <5.0CI <5.0CI <8.0CI NA NA

11/5/2020 <8.0 23.0J 33.0 <5.0 13.0J <5.0 <5.0 <5.0IJ <5.0 <5.0 <8.0 <8.0 <8.0

1/14/2021 <8.0 <5.0 36.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

4/15/2021 <8.0DB,GR 31.0 80.0 <5.0J 16.0 <5.0 <5.0J <5.0 <5.0 <5.0 <8.0 <8.0DB,GR <8.0DB,GR

8/5/2021 17.0 31.0 47.0 <5.0J 12.0 <5.0 <5.0J <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

11/13/2020 <8.0 43.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

1/28/2021 <8.0 38.0 35.0 <5.0 9.3 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

4/28/2021 9.2 27.0 48.0 <5.0J 13.0 <5.0 <5.0J <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

8/12/2021 27.0 33.0 54.0 <5.0 12.0 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

11/3/2020 22.0 19.0 18.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

1/12/2021 <8.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

4/13/2021 <8.0 28.0 36.0 <5.0 9.7 <5.0 <5.0J <5.0 <5.0 <5.0 <8.0 <8.0DB,GR <8.0DB,GR

8/3/2021 30.0 29.0 20.0 <5.0 7.8 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

12/16/2020 85.0 12.0J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

2/17/2021 13.0DB,GR 60.0 41.0 5.4 20.0 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

5/10/2021 13.0 39.0 50.0 <5.0J 19.0 <5.0 <5.0J <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

8/18/2021 41.0 63.0 74.0SN <5.0 22.0 <5.0 <5.0J <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

12/16/2020 <8.0 38.0 25.0J <5.0 18.0J <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

2/17/2021 12.0 51.0 <5.0SN <5.0 20.0 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

5/10/2021 11.0 64.0 42.0 <5.0 15.0 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

8/18/2021 23.0 34.0 110.0SN <5.0 16.0 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

11/17/2020 <8.0 37.0 32.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

1/19/2021 12.0J 30.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

4/13/2021 12.0 56.0 71.0 <5.0J 11.0 <5.0 <5.0J <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

7/7/2021 <8.0J 45.0 19.0 <5.0 10.0 <5.0 <5.0J <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

11/17/2020 <8.0 24.0 37.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

1/19/2021 13.0J 14.0J 24.0J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

4/13/2021 <8.0J 23.0 51.0 <5.0 9.4 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

7/7/2021 <8.0DB,GR,J 33.0 40.0 <5.0 7.9 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

11/17/2020 <8.0 53.0 36.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

1/19/2021 15.0J 43.0 <5.0SN <5.0 14.0J <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

4/13/2021 <8.0 44.0 55.0 <5.0 19.0 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

7/7/2021 <8.0 53.0 22.0 <5.0 20.0 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

11/17/2020 <8.0 86.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

1/19/2021 12.0J 31.0 43.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

4/13/2021 9.6 43.0 64.0 <5.0 17.0 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

7/7/2021 13.0 40.0 49.0 <5.0J 13.0 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

11/9/2020 <8.0 6.9 29.3 <5.0 10.0 <5.0U <5.0 <5.0U <5.0U <5.0U <8.0U NA NA

1/30/2021 <8.0 5.5 25.0 <5.0U 9.5 <5.0U <5.0 <5.0U <5.0U <5.0U <8.0U NA NA

4/24/2021 <8.0 8.0 30.4 <5.0 31.8 17.8 237.0 16.0 <5.0 <5.0U <8.0U NA NA

7/22/2021 <8.0 10.3 30.6 <5.0 13.7 <5.0U 6.9 <5.0U <5.0U <5.0U <8.0U NA NA

1/21/2021 <8.0 29.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

4/15/2021 <8.0 53.0 55.0 <5.0 9.4 <5.0 <5.0J <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

7/16/2021 13.0 59.0 22.0 <5.0 9.6 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

12/23/2020 <8.0 42.0 38.0 <5.0 18.0J <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

1/21/2021 <8.0 30.0 28.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

4/15/2021 8.4 65.0 59.0 <5.0 9.7 <5.0 <5.0J <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

7/16/2021 <8.0 74.0 39.0 <5.0 12.0 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

12/23/2020 <8.0 47.0 37.0 <5.0 19.0J <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

3/4/2021 <8.0 32.0 48.0 <5.0 8.4NISm <5.0NISm <5.0NISm <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

6/17/2021 <8.0 46.0 52.0 <5.0 7.0 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

9/10/2021 14.0NISm 35.0 31.0 <5.0 6.5 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

10/29/2020 9.1 15.0 19.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

10/29/2020 <8.0 83.0 37.0J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

1/13/2021 14.0J 33.0 29.0 <5.0 15.0J <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

4/7/2021 15.0J 35.0 42.0 <5.0 14.0J <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

7/22/2021 18.0 63.0 61.0 <5.0J 13.0 <5.0 <5.0J <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

3/29/2021 10.0 24.0 45.0 5.7 8.0 <5.0 <5.0J <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

5/5/2021 13.0 22.0 24.0 5.1 5.4 <5.0 <5.0J <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

7/7/2021 22.0 60.0 65.0 14.0 7.6 <5.0 <5.0J <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

10/6/2021 13.0 32.0 40.0 7.3 6.0 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

3/29/2021 8.6 14.0 44.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

5/5/2021 <8.0 13.0 25.0SN <5.0 <5.0J <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

7/7/2021 <8.0DB,GR 14.0 34.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

10/6/2021 <8.0 <5.0J 43.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

12/22/2020 <8.0 <5.0J <5.0 <5.0 <5.0J <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

2/24/2021 <8.0 14.0 49.0SN <5.0 16.0 <5.0 <5.0J <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

6/9/2021 <8.0 36.0 52.0 <5.0J 20.0 <5.0 <5.0J <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

8/24/2021 13.0DB,GR 30.0 40.0 <5.0J 21.0 <5.0 <5.0J <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

10/27/2020 <8.0 20.0J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

2/23/2021 <8.0 24.0 38.0 <5.0 10.0 <5.0 <5.0J <5.0 <5.0 <5.0 <8.0 <8.0DB,GR <8.0DB,GR

6/9/2021 13.0 37.0 69.0 <5.0J 15.0 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

9/15/2021 16.0DB,GR 43.0 70.0 <5.0J 14.0 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <8.0 <8.0

11/12/2020 NA 6.4 7.1 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 NA NA

2/26/2021 NA <5.0 7.8 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 NA NA

5/14/2021 <8.0UN 18.0 15.0 <5.0 6.0 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 NA NA

9/30/2021 <8.0 17.0 8.4 <5.0 7.6 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 NA NA

6/24/2021 13.0 28.0 20.0 7.7 9.1 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 NA NA

7/29/2021 15.0 28.0 26.0 8.5 12.0 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 NA NA

8/17/2021 15.0 22.0 17.0 6.6 8.8 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 NA NA

5/25/2021 10.0 30.0 25.0 <5.0 18.0 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 NA NA

6/24/2021 8.4 33.0 22.0 <5.0 15.0 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 NA NA

7/29/2021 17.0 44.0 43.0 9.4 21.0 <5.0 <5.0 <5.0 <5.0 <5.0 <8.0 NA NA

8/17/2021 13.0 31.0 25.0 5.1 18.0 <5.0*+ <5.0 <5.0 <5.0 <5.0 <8.0 NA NA
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<5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <5.0 <8.0 <8.0 <8.0 <8.0UN <8.0UN <20.0 <20.0 <20.0VQI <20.0VQI <20.0 NA

<5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <5.0 <8.0 <8.0 <8.0 <8.0UN <8.0UN <20.0 <20.0 <20.0VQI <20.0VQI <20.0 NA

11.0 <5.0 <5.0 <5.0 <5.0 <8.0 <5.0 <8.0 <8.0UN <8.0GR <8.0GR <8.0GR <20.0 <20.0VQI <20.0VQI <20.0VQI <20.0 NA

<5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <5.0 <8.0 <8.0 <8.0 <8.0 <8.0 <20.0 <20.0 <20.0 <20.0 <20.0 NA
6.9 <5.0 5.4 <5.0 <5.0 <8.0 <5.0 <8.0 <8.0 <8.0 <8.0 <8.0 <20.0 <20.0 <20.0 <20.0 <20.0 NA

7.1 <5.0 6.0 <5.0 <5.0 <8.0 <5.0 <8.0 <8.0 <8.0 <8.0UN <8.0
UN <20.0 <20.0 <20.0VQI <20.0

VQI <20.0 NA

5.1 <5.0 <5.0 <5.0 <5.0 <8.0 <5.0 <8.0 <8.0CI <8.0CI <8.0CI <8.0CI <20.0 <20.0 <20.0VQI <20.0VQI <20.0 NA

5.0 <5.0J,DX <5.0J,DX <5.0 <5.0 NA <5.0 <8.0 <8.0 <8.0 <8.0 <8.0 <20.0 <20.0 <20.0 <20.0 <20.0 NA

<5.0 <5.0J,DX <5.0 <5.0 <5.0MB NA <5.0 <8.0 <8.0 <8.0 <8.0 <8.0 <20.0 <20.0 <20.0 <20.0 <20.0 NA

5.2 <5.0 <5.0J,DX <5.0 <5.0 NA <5.0 <8.0 <8.0 <8.0 <8.0 <8.0 <20.0 <20.0 <20.0 <20.0 <20.0 NA

<5.0CI <5.0CI <5.0J,DX,CI <5.0CI <5.0CI NA <5.0CI <8.0CI <8.0CI <8.0CI <8.0CI <8.0CI <20.0J,DX,CI <20.0CI <20.0CI <20.0J,DX,MB,CI <20.0CI NA

<5.0 <5.0J,DX <5.0J,DX <5.0 <5.0 NA <5.0 <8.0 <8.0 <8.0 <8.0 <8.0 <20.0 <20.0 <20.0 <20.0 <20.0 NA

<5.0 <5.0 <5.0J,DX <5.0 <5.0MB NA <5.0 <8.0 <8.0 <8.0 <8.0 <8.0 <20.0 <20.0 <20.0 <20.0 <20.0 NA

<5.0 <5.0 <5.0J,DX <5.0 <5.0 NA <5.0 <8.0 <8.0 <8.0 <8.0 <8.0 <20.0 <20.0 <20.0 <20.0 <20.0 NA

<5.0CI <5.0CI <5.0J,DX,CI <5.0CI <5.0CI NA <5.0CI <8.0J,DX,CI <8.0CI <8.0CI <8.0CI <8.0CI <20.0J,DX,TG,CI <20.0CI <20.0CI <20.0J,DX,MB,CI <20.0CI NA

<5.0 <5.0J,DX <5.0J,DX <5.0 <5.0 NA <5.0 <8.0 <8.0 <8.0 <8.0 <8.0 <20.0 <20.0 <20.0 <20.0 <20.0 NA

<5.0 <5.0 <5.0J,DX <5.0 <5.0 NA <5.0 <8.0 <8.0 <8.0 <8.0 <8.0 <20.0 <20.0 <20.0 <20.0 <20.0 NA

<5.0 <5.0 <5.0J,DX <5.0 <5.0 NA <5.0 <8.0 <8.0 <8.0 <8.0 <8.0 <20.0 <20.0 <20.0 <20.0 <20.0 NA

<5.0CI <5.0CI <5.0J,DX,CI <5.0CI <5.0CI NA <5.0CI <8.0CI <8.0CI <8.0CI <8.0CI <8.0CI <20.0CI <20.0CI <20.0CI <20.0J,DX,MB,CI <20.0CI NA

6.4 <5.0 <5.0J,DX <5.0 <5.0 NA <5.0 <8.0 <8.0 <8.0 <8.0 <8.0 <20.0 <20.0 <20.0 <20.0 <20.0 NA

6.7 <5.0 <5.0J,DX <5.0 <5.0 NA <5.0 <8.0 <8.0 <8.0 <8.0 <8.0 <20.0 <20.0 <20.0 <20.0 <20.0 NA

6.4 <5.0 <5.0J,DX <5.0 <5.0 NA <5.0 <8.0 <8.0 <8.0 <8.0 <8.0 <20.0 <20.0 <20.0 <20.0 <20.0 NA

11.0CI <5.0CI 6.8CI <5.0CI <5.0CI NA <5.0CI <8.0CI <8.0CI <8.0CI <8.0CI <8.0CI <20.0CI <20.0CI <20.0CI <20.0J,DX,MB,CI <20.0CI NA

<5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <5.0 <8.0IJ <8.0 <8.0SN <8.0 <8.0 <20.0 <20.0 <20.0 <20.0 <20.0 <8.0

<5.0SN <5.0 <5.0 <5.0LP <5.0 <8.0 <5.0 <8.0 <8.0 <8.0 <8.0 <8.0 <20.0 <20.0 <20.0 <20.0 <20.0 <8.0

<5.0DF,SN <5.0 <5.0IL <5.0 5.0 <8.0LP <5.0IL <8.0 <8.0IL <8.0 <8.0LP <8.0IL <20.0IL <20.0 <20.0 <20.0 <20.0 <8.0

<5.0J <5.0 <5.0J <5.0 <5.0 <8.0 <5.0 <8.0LP <8.0 <8.0 <8.0DB,GR <8.0 <20.0 <20.0 <20.0DB,GR <20.0DB,GR,J <20.0 <8.0

<5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <5.0 <8.0 <8.0 <8.0 <8.0DB,GR <8.0DB,GR <20.0 <20.0 <20.0 <20.0 <20.0 <8.0

<5.0SN <5.0 <5.0J <5.0 <5.0J <8.0 <5.0IL <8.0 <8.0DB,GR <8.0DB,GR <8.0DB,GR <8.0DB,GR <20.0 <20.0 <20.0 23.0 <20.0 <8.0

<5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <5.0IL <8.0 <8.0 <8.0 <8.0 <8.0 <20.0 <20.0 <20.0 <20.0 <20.0 <8.0

6.7SN <5.0 <5.0J <5.0 <5.0J <8.0 <5.0 <8.0 <8.0 <8.0 <8.0GR <8.0
GR <20.0 <20.0 <20.0DB,GR <20.0

DB,GR <20.0 <8.0

<5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <5.0 <8.0 <8.0 <8.0 <8.0 <8.0 <20.0 <20.0 <20.0 <20.0 <20.0 <8.0

<5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <5.0 <8.0 <8.0 <8.0 <8.0 <8.0 <20.0 <20.0 <20.0 <20.0 <20.0 <8.0

<5.0DF,SN <5.0 <5.0IL <5.0 <5.0J <8.0LP <5.0IL <8.0 <8.0IL <8.0 <8.0LP <8.0IL <20.0IL <20.0 <20.0 20.0J <20.0 <8.0

<5.0SN <5.0 <5.0 <5.0 <5.0J <8.0 <5.0 <8.0SN <8.0 <8.0 <8.0DB,GR <8.0
DB,GR <20.0 <20.0 <20.0DB,GR <20.0

DB,GR <20.0 <8.0

<5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <5.0 <8.0 <8.0 <8.0 <8.0 <8.0 <20.0DB,GR <20.0DB,GR <20.0DB,GR <20.0DB,GR <20.0DB,GR <8.0DB,GR

<5.0SN <5.0 <5.0 <5.0 <5.0 <8.0 <5.0 <8.0 <8.0 <8.0 <8.0DB,GR <8.0 <20.0 <20.0IJ <20.0DB,GR <20.0 <20.0 <8.0

<5.0SN <5.0 <5.0J <5.0 <5.0 <8.0 <5.0 <8.0 <8.0 <8.0 <8.0GR <8.0GR <20.0 <20.0 <20.0DB,GR <20.0 <20.0IL <8.0

13.0SN <5.0 <5.0J <5.0 <5.0J <8.0 <5.0 <8.0LP <8.0 <8.0 <8.0 <8.0 <20.0 <20.0 <20.0DB,GR <20.0DB,GR <20.0 <8.0

17.0J <5.0 <5.0 <5.0 <5.0 <8.0 <5.0 <8.0 <8.0 <8.0 <8.0 <8.0 <20.0 <20.0 <20.0 <20.0 <20.0 <8.0

<5.0SN <5.0 <5.0 <5.0 <5.0 <8.0 <5.0 <8.0 <8.0 <8.0 <8.0 <8.0 <20.0 <20.0IJ <20.0DB,GR <20.0 <20.0 <8.0

<5.0SN,DF <5.0J <5.0J <5.0 <5.0 <8.0 <5.0 <8.0 <8.0 <8.0 <8.0GR <8.0GR <20.0 <20.0 <20.0DB,GR <20.0 <20.0IL <8.0

16.0SN <5.0 <5.0J <5.0 <5.0J <8.0 <5.0 <8.0LP <8.0 <8.0 <8.0 <8.0 <20.0 <20.0 <20.0DB,GR <20.0DB,GR <20.0 <8.0

<5.0 <5.0 <5.0 <5.0 <5.0 <8.0LP <5.0 <8.0 <8.0 <8.0 <8.0DB,GR <8.0DB,GR <20.0 <20.0 <20.0 <20.0 <20.0 <8.0

<5.0SN <5.0 <5.0 <5.0LP <5.0 <8.0 <5.0 <8.0 <8.0 <8.0 <8.0DB,GR <8.0DB,GR <20.0 <20.0 <20.0 <20.0 <20.0 <8.0

<5.0SN <5.0 <5.0SN <5.0 <5.0J <8.0 <5.0 <8.0LP <8.0 <8.0 <8.0DB,GR <8.0 <20.0 <20.0 <20.0DB,GR <20.0 <20.0 <8.0

<5.0J <5.0 <5.0J <5.0 5.5 <8.0 <5.0 <8.0LP <8.0 <8.0 <8.0DB,GR <8.0
DB,GR <20.0 <20.0 <20.0DB,GR <20.0

DB,GR <20.0 <8.0

<5.0 <5.0 <5.0 <5.0 <5.0 <8.0LP <5.0 <8.0 <8.0 <8.0 <8.0DB,GR <8.0DB,GR <20.0 <20.0 <20.0 <20.0 <20.0 <8.0

<5.0SN <5.0 <5.0 <5.0LP <5.0 <8.0 <5.0 <8.0 <8.0 <8.0 <8.0DB,GR <8.0DB,GR <20.0 <20.0 <20.0 <20.0 <20.0 <8.0

<5.0SN <5.0 <5.0J <5.0J <5.0J <8.0 <5.0 <8.0LP <8.0 <8.0 <8.0DB,GR <8.0DB,GR <20.0 <20.0 <20.0DB,GR <20.0DB,GR <20.0 <8.0

<5.0J <5.0 <5.0J <5.0 <5.0J <8.0 <5.0 <8.0LP <8.0 <8.0 <8.0DB,GR <8.0DB,GR <20.0 <20.0 <20.0DB,GR <20.0DB,GR <20.0DB,GR <8.0

<5.0 <5.0 <5.0 <5.0 <5.0 <8.0LP <5.0 <8.0 <8.0 <8.0 <8.0DB,GR <8.0DB,GR <20.0 <20.0 <20.0 <20.0 <20.0 <8.0

<5.0SN <5.0 <5.0 <5.0LP <5.0 <8.0 <5.0 <8.0 <8.0 <8.0DB,GR <8.0DB,GR <8.0DB,GR <20.0 <20.0 <20.0 <20.0 <20.0 <8.0

<5.0SN <5.0 <5.0J <5.0J <5.0 <8.0 <5.0 <8.0LP <8.0 <8.0 <8.0 <8.0 <20.0 <20.0 <20.0DB,GR <20.0 <20.0 <8.0

12.0SN <5.0 <5.0 <5.0 <5.0J <8.0 <5.0 <8.0LP,J <8.0 <8.0 <8.0DB,GR <8.0DB,GR <20.0 <20.0 <20.0DB,GR <20.0DB,GR <20.0J <8.0

<5.0SN <5.0 <5.0 <5.0 <5.0 <8.0 <5.0 <8.0 <8.0 <8.0 <8.0 <8.0 <20.0 <20.0 <20.0 <20.0 <20.0 <8.0

<5.0SN <5.0 <5.0 <5.0LP <5.0 <8.0 <5.0 <8.0DB,GR <8.0 <8.0DB,GR <8.0DB,GR <8.0DB,GR <20.0 <20.0 <20.0 <20.0 <20.0 <8.0

<5.0SN <5.0 <5.0J <5.0J <5.0 <8.0 <5.0 <8.0LP <8.0 <8.0 <8.0 <8.0 <20.0 <20.0 <20.0DB,GR <20.0 <20.0 <8.0

6.4 <5.0 <5.0J <5.0 <5.0J <8.0 <5.0 <8.0LP <8.0 <8.0 <8.0 <8.0 <20.0 <20.0 <20.0DB,GR <20.0DB,GR <20.0 <8.0

<5.0U <5.0U <5.0U <5.0U <5.0 NA <5.0U <8.0U <8.0U <8.0U <8.0U <8.0U <20.0 <20.0U <20.0U <20.0U <20.0U NA

<5.0U <5.0U <5.0U <5.0U <5.0 NA <5.0U <8.0 <8.0U <8.0U <8.0U <8.0U <20.0 <20.0U <20.0U <20.0U <20.0U NA

<5.0U <5.0U <5.0U <5.0U 231.0 NA <5.0U <8.0 <8.0U <8.0U <8.0U <8.0U 434.0 145.0 <20.0U <20.0U <20.0 NA

<5.0U <5.0U <5.0U <5.0U 7.1 NA <5.0U <8.0U <8.0U <8.0U <8.0U <8.0U <20.0 <20.0 <20.0U <20.0U <20.0U NA

<5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <5.0 <8.0 <8.0 <8.0 <8.0 <8.0 <20.0 <20.0 <20.0 <20.0 <20.0 <8.0

<5.0N_qualND <5.0 <5.0J,NRPDc <5.0 <5.0 <8.0LP <5.0NRPDc <8.0 <8.0NRPDc <8.0 <8.0LP <8.0NRPDc <20.0NRPDc <20.0 <20.0NISm <20.0J <20.0 <8.0

<5.0J <5.0 <5.0J <5.0 6.5 <8.0 <5.0 <8.0LP <8.0 <8.0 <8.0NISm <8.0NISm <20.0 <20.0 <20.0NISm <20.0NISm <20.0 <8.0

<5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <5.0 <8.0 <8.0 <8.0 <8.0 <8.0 <20.0 <20.0 <20.0 <20.0 <20.0 <8.0

<5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <5.0 <8.0 <8.0 <8.0 <8.0NISm <8.0NISm <20.0 <20.0 <20.0 <20.0 <20.0 <8.0

<5.0N_qualND <5.0 <5.0NRPDc <5.0 <5.0NCALhND <8.0LP <5.0NRPDc <8.0 <8.0NRPDc <8.0 <8.0GR,LP <8.0GR <20.0NRPDc <20.0 <20.0 <20.0J <20.0 <8.0

<5.0N_J <5.0 <5.0J <5.0 <5.0N_J+ <8.0 <5.0 <8.0LP <8.0 <8.0 <8.0NISm <8.0NISm <20.0 <20.0 <20.0NISm <20.0NISm <20.0 <8.0

<5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <5.0 <8.0 <8.0 <8.0 <8.0NISm <8.0NISm <20.0 <20.0 <20.0 <20.0 <20.0 <8.0

<5.0N_qualND <5.0 <5.0 <5.0 <5.0 <8.0NRPDc <5.0NRPDc <8.0 <8.0 <8.0NCALhND <8.0 <8.0 <20.0 <20.0NISm <20.0NISm 34.0NISm <20.0NISm <8.0NISm

5.4N_J‐, Nqual <5.0 <5.0 <5.0 <5.0 <8.0 <5.0 <8.0LP <8.0 <8.0 <8.0GR <8.0GR <20.0 <20.0 <20.0NISm 93.0NISm <20.0 <8.0

5.4N_J‐ <5.0 <5.0 <5.0 <5.0 <8.0 <5.0 <8.0LP <8.0 <8.0 <8.0GR <8.0 <20.0 <20.0 <20.0NISm 5.4NISm <20.0 <8.0

<5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <5.0 <8.0 <8.0 <8.0 <8.0 <8.0 <20.0 <20.0 <20.0 <20.0 <20.0 <8.0

<5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <5.0 <8.0 <8.0 <8.0 <8.0 <8.0 <20.0 <20.0 <20.0 <20.0 <20.0 <8.0

<5.0SN <5.0LP <5.0 <5.0IL <5.0 <8.0 <5.0 <8.0 <8.0DB,GR <8.0 <8.0DB,GR <8.0 <20.0 <20.0 <20.0 <20.0 <20.0 <8.0

<5.0SN <5.0 16.0J <5.0 <5.0 <8.0 <5.0 <8.0LP <8.0 <8.0 <8.0 <8.0 <20.0 <20.0 <20.0 <20.0 <20.0 <8.0

6.1 <5.0 6.8 <5.0 <5.0 <8.0 <5.0 <8.0SN <8.0 <8.0 <8.0 <8.0 <20.0 <20.0 <20.0 <20.0 <20.0 <8.0

<5.0SN <5.0 14.0 <5.0 29.0 <8.0 <5.0IL <8.0LP <8.0 <8.0 <8.0LP <8.0 <20.0 <20.0LP <20.0LP,DB,GR 20.0SN <20.0 <8.0

<5.0SN,DF <5.0J 13.0 <5.0 21.0 <8.0 <5.0 <8.0 <8.0 <8.0 <8.0GR <8.0 <20.0 <20.0 <20.0 <20.0 <20.0IL <8.0

5.8SN <5.0 7.4 <5.0 19.0 <8.0 <5.0 <8.0LP <8.0 <8.0 <8.0 <8.0 <20.0 <20.0 <20.0DB,GR 24.0 <20.0 <8.0

9.0SN <5.0 6.9 <5.0 10.0 <8.0 <5.0 <8.0 <8.0 <8.0 <8.0 <8.0 <20.0 <20.0 <20.0DB,GR <20.0DB,GR <20.0 <8.0

<5.0SN <5.0 8.0SN <5.0 8.5 <8.0 <5.0IL <8.0LP <8.0 <8.0 <8.0DB,GR,LP <8.0DB,GR <20.0 <20.0LP <20.0LP,DB,GR 20.0J,DB,GR <20.0 <8.0

<5.0SN <5.0 <5.0J <5.0 8.7 <8.0 <5.0 <8.0 <8.0 <8.0 <8.0GR <8.0GR <20.0 <20.0 <20.0DB,GR <20.0DB,GR <20.0IL <8.0

<5.0J <5.0 6.9 <5.0 28.0 <8.0 <5.0 <8.0LP <8.0 <8.0 <8.0 <8.0 <20.0DB,GR <20.0 <20.0DB,GR <20.0DB,GR <20.0DB,GR <8.0

<5.0 <5.0 <5.0J <5.0 <5.0 <8.0 <5.0 <8.0 <8.0DB,GR <8.0 <8.0GR <8.0 <20.0 <20.0 <20.0DB,GR <20.0DB,GR,J <20.0 <8.0

<5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <5.0 <8.0 <8.0 <8.0 <8.0 <8.0 <20.0 <20.0 <20.0DB,GR <20.0 <20.0 <8.0

<5.0SN <5.0 <5.0J <5.0 <5.0 <8.0 <5.0 <8.0 <8.0 <8.0 <8.0 <8.0 <20.0 <20.0SN <20.0DB,GR <20.0DB,GR <20.0 <8.0

<5.0J <5.0 5.9 <5.0 <5.0J <8.0 <5.0 <8.0 <8.0 <8.0 <8.0 <8.0 <20.0 <20.0 <20.0DB,GR <20.0DB,GR <20.0DB,GR <8.0DB,GR

<5.0 <5.0 <5.0J <5.0 <5.0J <8.0 <5.0 <8.0SN <8.0 <8.0 <8.0 <8.0 <20.0 <20.0 <20.0DB,GR <20.0DB,GR <20.0 <8.0

<5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <5.0 <8.0LP <8.0 <8.0 <8.0 <8.0 <20.0 <20.0 <20.0 <20.0 <20.0 <8.0

<5.0SN <5.0 <5.0J <5.0 <5.0J <8.0 <5.0 <8.0 <8.0 <8.0 <8.0 <8.0 <20.0 <20.0SN <20.0DB,GR <20.0 <20.0 <8.0

<5.0J <5.0 5.7 <5.0 <5.0 <8.0 <5.0 <8.0 <8.0 <8.0 <8.0DB,GR <8.0 <20.0 <20.0 <20.0DB,GR <20.0DB,GR <20.0 <8.0

12.0SN <5.0 <5.0J <5.0 <5.0J <8.0 <5.0 <8.0LP <8.0 <8.0 <8.0 <8.0 <20.0 <20.0 <20.0DB,GR <20.0DB,GR <20.0 <8.0

<5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <5.0 <8.0 <8.0 <8.0 <8.0EU <8.0 <20.0 <20.0 <20.0 <20.0 <20.0 NA

<5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <5.0 <8.0 <8.0 <8.0 <8.0 <8.0 <20.0 <20.0 <20.0 <20.0 <20.0 NA

<5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <5.0 <8.0 <8.0UN <8.0 <8.0UN <8.0UN <20.0 <20.0 <20.0 <20.0 <20.0 NA

<5.0 <5.0 <5.0 <5.0 <5.0 <8.0 <5.0 <8.0 <8.0 <8.0 <8.0GR <8.0GR <20.0EU <20.0 <20.0VQI <20.0GR <20.0VQI NA

6.0 <5.0 11.0 <5.0 25.0 NA <5.0 <8.0 NA NA <8.0 <8.0 NA NA <20.0 <20.0 <20.0 NA

7.8 <5.0 15.0 <5.0 41.0 NA <5.0 <8.0 NA NA <8.0 <8.0 NA NA <20.0 <20.0 <20.0 NA

11.0 <5.0 13.0*+ <5.0 18.0 NA <5.0 <8.0 NA NA <8.0 <8.0 NA NA <20.0 <20.0 <20.0 NA

6.2 <5.0 7.0 <5.0 17.0 NA <5.0 <8.0 NA NA <8.0 <8.0 NA NA <20.0 <20.0 <20.0 NA
5.7 <5.0 6.9 <5.0 15.0 NA <5.0 <8.0 NA NA <8.0 <8.0 NA NA <20.0 <20.0 <20.0 NA

8.7 <5.0 6.8 <5.0 20.0 NA <5.0 <8.0 NA NA <8.0 <8.0 NA NA <20.0 <20.0 <20.0 NA

15.0I2 <5.0 7.6 <5.0 14.0 NA <5.0 <8.0 NA NA <8.0 <8.0 NA NA <20.0 <20.0 <20.0 NA

Perfluorinated sulfonic acids (PFSAs) Perfluorooctane Sulfonamide and Derivatives (PFOSA, FOSEs, FOSAs, and FOSAAs) Fluorotelomer sulfonates (FTS)
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NA NA NA <20.0 <8.0 <8.0 <8.0 NA NA NA NA

NA NA NA <20.0 <8.0 <8.0 <8.0 NA NA NA NA

NA NA NA <20.0 <8.0 <8.0 <8.0 NA NA NA NA

NA NA NA <20.0 <8.0 <8.0 <8.0 NA NA NA NA
NA NA NA <20.0 <8.0 <8.0 <8.0 NA NA NA NA

NA NA NA <20.0 <8.0 <8.0 <8.0 NA NA NA NA

NA NA NA <20.0 <8.0 <8.0 <8.0 NA NA NA NA

NA NA NA <20.0 <8.0 <8.0 <8.0 NA NA NA NA

NA NA NA <20.0 <8.0 <8.0 <8.0 NA NA NA NA

NA NA NA <20.0 <8.0 <8.0 <8.0 NA NA NA NA

NA NA NA <20.0CI <8.0CI <8.0CI <8.0CI NA NA NA NA

NA NA NA <20.0 <8.0 <8.0 <8.0 NA NA NA NA

NA NA NA <20.0 <8.0 <8.0 <8.0 NA NA NA NA

NA NA NA <20.0 <8.0 <8.0 <8.0 NA NA NA NA

NA NA NA <20.0CI <8.0CI <8.0CI <8.0CI NA NA NA NA

NA NA NA <20.0 <8.0 <8.0 <8.0 NA NA NA NA

NA NA NA <20.0 <8.0 <8.0 <8.0 NA NA NA NA

NA NA NA <20.0 <8.0 <8.0 <8.0 NA NA NA NA

NA NA NA <20.0CI <8.0CI <8.0CI <8.0CI NA NA NA NA

NA NA NA <20.0 <8.0 <8.0 <8.0 NA NA NA NA

NA NA NA <20.0 <8.0 <8.0 <8.0 NA NA NA NA

NA NA NA <20.0 <8.0 <8.0 <8.0 NA NA NA NA

NA NA NA <20.0CI <8.0CI <8.0CI <8.0CI NA NA NA NA

<8.0 <8.0 <8.0 <20.0 <8.0U <8.0LP <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0LP <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0IJ <8.0 <8.0 <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0SN <8.0SN <8.0 <20.0 <8.0 <8.0LP <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0 <8.0 <8.0LP <8.0
LP NA NA NA NA

<8.0SN <8.0 <8.0 <20.0J <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0LP <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0J <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0DB,GR <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0J <8.0 <8.0 <20.0J <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0J <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0DB,GR <8.0 <8.0LP <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0J <8.0 <8.0 <20.0J <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0J <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0 <8.0 <8.0 <8.0 NA NA NA NA

NA NA NA <20.0U <8.0U <8.0U <8.0U NA NA NA NA

NA NA NA <20.0U <8.0U <8.0U <8.0U NA NA NA NA

NA NA NA <20.0U <8.0U <8.0U <8.0U NA NA NA NA

NA NA NA <20.0U <8.0U <8.0U <8.0U NA NA NA NA

<8.0 <8.0 <8.0 <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0LP <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0LP <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0NISm <8.0NISm <8.0NISm <20.0 <8.0NISm <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0J <8.0 <8.0 <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0J <8.0 <8.0 <20.0J <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0J <8.0 <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0J <8.0 <8.0 <20.0J <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0J <8.0 <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0DB,GR <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0SN <8.0 <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0 <8.0 8.8J <8.0 NA NA NA NA

<8.0 <8.0SN <8.0 <20.0 <8.0 <8.0 <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0 <8.0 <8.0J <8.0 NA NA NA NA

<8.0 <8.0 <8.0 <20.0 <8.0 <8.0 <8.0 NA NA NA NA

NA NA NA <20.0 <8.0 <8.0 <8.0 NA NA NA NA

NA NA NA <20.0 <8.0 <8.0 <8.0 NA NA NA NA

NA NA NA <20.0 <8.0 <8.0 <8.0 NA NA NA NA

NA NA NA <20.0 <8.0 <8.0 <8.0 NA NA NA NA

NA NA NA <20.0 <8.0 <8.0 <8.0 NA NA NA NA

NA NA NA <20.0 <8.0 <8.0 <8.0 NA NA NA NA

NA NA NA <20.0 <8.0 <8.0 <8.0 NA NA NA NA

NA NA NA <20.0 <8.0 <8.0 <8.0 NA NA NA NA

NA NA NA <20.0 <8.0 <8.0 <8.0 NA NA NA NA

NA NA NA <20.0 <8.0 <8.0 <8.0 NA NA NA NA

NA NA NA <20.0 <8.0 <8.0 <8.0 NA NA NA NA

Chlorinated Polyfluoroalkyl 

Ether Sulfonic Acids (Cl‐

PFESAs)

OtherFluorotelomer carboxylic acids (FTCA)
Perfluoroalkyl ether 

carboxylic acids (PFECA)
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Geotracker laboratory codes
CODE  DESCRIPTION

CI See narrative

CJ Analyte concentration is in excess of the instrument calibration

CL Initial analysis within holding time but required dilution

DB QA results outside of acceptance limits due to matrix effects

DF Reporting limits elevated due to matrix interferences

DX Value < lowest standard (MQL), but > than MDL

EU LCS is outside of acceptance limits. MS/DMS are accept., no corr.

GR Internal standard recovery is outside method recovery limit

IJ Calibrtn. verif. recov. above method CL for this analyte 

IL RPD exceeds laboratory control limit

J EPA Flag ‐ Estimated value

LP LCS rec.above meth. control limits. Analyte ND. Data not impacted

MB Analyte present in the method blank

SN See narrative and/or special notes.

TG Ion Ratio outside of limits, value is estimated maximum possible concentration (EMPC).

U EPA Flag ‐ Compound was analyzed for, but was not detected

UN Data Unavailable

VQI Val. Qual.: QA/QC protocols not met for internal standard

Babcock laboratory codes
NISm Due to matrix interference, the internal standard recovery for this sample did not meet laboratory acceptance criteria.

NCALhND Calibration Verification recovery was above the method control limit for this analyte. Analyte not detected, therefore data not impacted.

NRPDc The RPD value for the LCS/LCSD did not meet laboratory acceptance criteria.

N_qualND Observed response did not meet qualitative criteria for confirmation

Nqual The reported result is qualitative. Due to matrix interference, the sample cannot be accurately quantitated.

N_J Result is estimated based on qualitative criteria

N_J+ Result is estimated and biased high based on qualitative criteria

N_J‐ Result is estimated and biased low based on qualitative criteria

Eurofins laboratory codes
*+ LCS and/or LCSD is outside acceptance limits, high biased

I2 Value is EMPC (estimated maximum possible concentration)
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Section 6:  Discussion 
 
 
Table 5 includes numerous footnotes referencing the "data qualifiers" reported by the laboratories.  
These exceptions document the difficulties encountered when attempting to identify and quantify 
organic chemicals at such extremely low concentrations in challenging wastewater matrices.   
 
Such results could be caused by sample contamination, analytical interference or laboratory error.  
There is no way to know for certain based on the information available.  Therefore, great care must 
be exercised when interpreting and reporting results based on such methods. 
 
The EPA has not yet published recommended water quality criteria for any of the PFAS compounds 
evaluated as part of the 2021 PFAS Study.13  Nor has the SWRCB or the Santa Ana Regional Water 
Quality Control Board established water quality objectives for any of these compounds.  However, 
EPA has published Drinking Water Advisories and/or California's Office of Environmental Health 
Hazard Assessment (OEHHA) has published Public Health Goals and Notification Levels for some of 
these chemicals.14  The SWRCB has also established initial advisory drinking water Notification Levels 
and Response Levels for PFAS, perfluorooctanoic acid (PFOA) and perfluorooctane sulfonic acid 
(PFOS), in 2018 and then updated them in 2019 (NLs) and 2020 (RLs).15  EPA's Advisories, OEHHA's 
Public Health Goals, and the SWRCBs Notification/Response Levels are all intended to apply to 
drinking water not treated municipal wastewater. 
 
The SWRCB maintains an on-line database summarizing the relevant regulatory thresholds and other 
State and federal water quality for all regulated and some unregulated (e.g., ECs) compounds. To 
access this database, and obtain more detailed information on a wide range of specific chemical 
compounds, readers may click on the following link: 

SWRCB Water Quality Goal Search App  

 
13  EPA develops and recommends water quality criteria, for specific pollutants, pursuant to §304(a) of the Clean Water 

Act.  States commonly rely on these recommended criteria to establish water quality standards (also called "water 
quality objectives" in California) to protect designated beneficial uses in lakes and streams. 

14  For example, in November of 2016, EPA published a Drinking Water Health Advisory recommending that the combined 
concentration of 70 ng/L would provide a "margin of protection for all Americans throughout their life from the 
adverse health effects resulting from exposure to PFOA and PFOS in drinking water." (EPA-800-F-16-003) 

15  For example, In February of 2020, the State Water Board lowered the Response Level for PFOA to 10 ng/L and the 
Response Level for PFOS to 40 ng/L.  Previously, the Response Level was 70 ng/L for the combined total concentration 
of PFOA and PFOS.  OEHHA is in the process of developing Public Health Goals for PFAS compounds. 

https://oehha.ca.gov/water/public-health-goals-phgs
https://oehha.ca.gov/water/notification-levels-chemicals-drinking-water
https://www.waterboards.ca.gov/drinking_water/certlic/drinkingwater/NotificationLevels.html
https://www.waterboards.ca.gov/water_issues/programs/water_quality_goals/search.html
https://www.epa.gov/ground-water-and-drinking-water/drinking-water-health-advisories-pfoa-and-pfos
https://www.waterboards.ca.gov/drinking_water/certlic/drinkingwater/PFOA_PFOS.html
https://www.waterboards.ca.gov/drinking_water/certlic/drinkingwater/PFOA_PFOS.html
https://oehha.ca.gov/water/notification-level/notification-level-recommendations-perfluorooctanoic-acid-pfoa
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Please direct all comments and questions to: 
 

Mr. Mark Norton, P.E. 
Water Resources and Planning Manager 
 
Santa Ana Watershed Project Authority (SAWPA) 
11615 Sterling Ave. 
Riverside, CA  92503 
 
Phone:  (951) 354-4221 
Email:  mnorton@sawpa.org 

 
 
 

Members of SAWPA's Emerging Constituents Task Force  (2022) 

Eastern Municipal Water District City of Beaumont 
Inland Empire Utilities Agency City of Redlands 
Orange County Water District City of Corona 
San Bernardino Valley Mun. Water Dist. City of Rialto 
Western Municipal Water District City of Riverside 
Irvine Ranch Water District Yucaipa Valley Water District 
Metropolitan Water District of So. Calif. Temescal Valley Water District 
San Gorgonio Pass Water Agency Jurupa Community Services District 
Elsinore Valley Municipal Water District San Bernardino & Colton (RIX JPA) 
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Appendix A: 
 
 

State Water Resources Control Board  
 

Water Code Sections 13267 AND 13383 Order for the  
Determination of the Presence of Per and Polyfluoroalkyl  

Substances at Publicly Owned Treatment Works  
 

Order WQ 2020-0015-D 
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!�Z6V�#WXXd��[XST��*,� ��(		�$STa�#ST�VT�!̀XT�X� %ẀZTX� ��(�+� �WST_X� '+](��� ��						��)� &/��			���]+� ']b')��]�	�'� �� $ST��ZX_V� $�#�!��X_ZVTS��"/� $�#�!
!�Z6V�#WXXd��[XST��*,� ���	��0S�/Si��a�0S_�TS�&Z_�X�� ��())� �WST_X� '+](��� ��						��)� ����			'��]]� ']b')��'((]�� �� $ST��ZX_V� 0SÛSf���/� $�#�!
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��
l� �m	� �m	���̀a��b̀b���̀�e����bd����de�f��i���h� ��i���� j��� �ko
	o
k� lm	� �m	���̀a��b̀b��p�e����bd����de�f��qp��h� ��qp��� j�o� ok�	�
��
�� lm	� �m	���̀a��b̀bb���e����bd����de�f�����h� ������ j�l� �o��k
��
o� lm	� �m	�&7?V<EB?9C;A7F�IE<VBC9:�;:9FI�Y&'(!IZ� _̂�� _̂�� _̂�� _̂�� _̂����̀a��b̀bc������t��ab�d����de�f��guh� ��gu�� j�� �k�
k�
�� �m	� �m	���̀a��b̀bn�������t��ab�bd����de�f����uh� ����u� j�� �k	o
��
�� �m	� �m	���̀a��b̀b��p����t��ab�d����de�f��qpuh� ��qvu�� jo� ���
�o
�� �m	� �m	���̀a��b̀b��n�����t��ab�d����de�f��qnuh� ��q�u�� jk� �k�
��
l� �m	� �m	���̀a��b̀bb������t��ab�d����de�f���uh� ���u� jl� �ko�
��
�� �m	� �m	���̀a��b̀b�b�����t��ab�d����de�f��̂ uh� ��̂ u� j�� �k����
	k
�� lm	� �m	�



����������	�	
		��
����� � ��������	�	���������������

�� ��������������

� !"#$%&�'%"!(�)**+!,#%-#./� 0!.1+%$2!+�3)45)675� 8&9.+#/%-!:�)&2%/!��%+*./�� %#/�5!/;- <� � !"#$%&�)*=-+%$-=�>!+,#$!�?@ABCDEFGH� 4!I9#+!:�4!J.+-#/;�5#"#-�K.+�5#I9#:=L�0+.9/:M%-!+�%/:�7KK&9!/-�N/;(5O� 4!I9#+!:�4!J.+-#/;�5#"#-�K.+�>.&#:L�>.#&(�6#.=.&#:=�NP;(2;O���QR��SQST������U��RS�V����VT�W���XY� ���X�� Z�	� ���
[[
�� �\	� �\	�3!+K&9.+..$-%/!�>9&K./%"#:!�%/:�]!+#,%-#,!=�N38̂ >)_�8̂ >7=_�8̂ >)=_�%/:�8̂ >))=O� à�� à�� à�� à�� à����QR��SQSS�����U��RS���VT��W���X�Y� ���X�� Zb� [�c
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