
Orange County Sanitation District

Ocean Monitoring 
Annual Report 

Year 2013-2014



 
 
 
 
 

ANNUAL REPORT 2014 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MARINE MONITORING 
 
 
 
 
 
 
 
 
Orange County Sanitation District 
10844 Ellis Avenue 
Fountain Valley, CA 92728-8127 
(714) 962-2411 
 
 
 









 
 

CONTENTS 
 
   page 
 
Letter of Transmittal 
Certification Statement 
Table of Contents  i 
List of Tables    iii 
List of Figures   vii 
Acknowledgements  viii 
 
EXECUTIVE SUMMARY ES.1 
 
Chapter 1 - THE OCEAN MONITORING PROGRAM 
 INTRODUCTION 1.1 
 DESCRIPTION OF THE DISTRICT’S OPERATIONS 1.1 
 REGULATORY SETTING FOR THE OCEAN MONITORING PROGRAM 1.3 
 ENVIRONMENTAL SETTING 1.6 
 REFERENCES  1.8 
 
Chapter 2 - COMPLIANCE DETERMINATIONS 
 INTRODUCTION 2.1 
 WATER QUALITY 2.5 
  Nearshore Bacterial Criteria 2.5  
  Offshore Bacterial Criteria 2.5   
  Physical Criteria 2.5  
  Chemical Criteria 2.6  
  Radioactivity 2.9   
 SEDIMENT CHEMISTRY 2.10    
  Physical Criteria 2.10 
  Chemical Criteria 2.10  
 BENTHIC INFAUNA 2.16 
  Biological Criteria 2.16 
 TRAWL COMMUNITIES 2.20  
 CONCLUSIONS  2.26 
 REFERENCES  2.28 
 
Chapter 3 - STRATEGIC PROCESS STUDIES AND REGIONAL MONITORING 
 INTRODUCTION   3.1 
 STRATEGIC PROCESS STUDIES    3.2 
  Sediment Mapping    3.2 
 REGIONAL MONITORING   3.3 
  Central Bight Regional Water Quality Program       3.3 
  Bight’13 Regional Monitoring                     3.3
  Regional Kelp Survey Consortium – Central Region                         3.3 
 REFERENCES            3.5 
 
Appendix A - DETAILED METHODS   
 INTRODUCTION A.1 
 WATER QUALITY MONITORING A.1 
  Field Methods A.1 
  Laboratory Methods A.9  
  Data Analyses A.10 
  Compliance Determinations A.10 
 SEDIMENT GEOCHEMISTRY MONITORING A.12 
  Field Methods A.12 
  Laboratory Methods A.14  

 i 



 
 

CONTENTS 
 
   page 
 
  Data Analyses A.14 
 BENTHIC INFAUNA MONITORING A.14 
  Field Methods A.14 
  Laboratory Methods A.17  
  Data Analyses A.17 
 TRAWL COMMUNITIES MONITORING A.18 
  Field Methods A.18  
  Laboratory Methods A.19  
  Data Analyses A.19 
 FISH TISSUE CONTAMINANTS MONITORING A.20 
  Field Methods A.20  
  Laboratory Methods A.20  
 FISH HEALTH MONITORING A.22  
  Field Methods A.22  
 REFERENCES  A.23 
 
Appendix B - SUPPORTING DATA   B.1 
 
Appendix C - QUALITY ASSURANCE /QUALITY CONTROL   
 INTRODUCTION C.1 
 WATER QUALITY NARRATIVE C.5 
  Ammonium C.5 
  Bacteria C.12 
 SEDIMENT CHEMISTRY NARRATIVE C.13 
  First Quarter – Semi-Annual Samples Only (July 2013) C.13 
  Third Quarter – Semi-Annual Samples (January 2014) C.16 
 FISH TISSUE CHEMISTRY NARRATIVE C.31 
  Third Quarter (January 2014) C.31 
 BENTHIC INFAUNA NARRATIVE C.41 
  Sorting and Taxonomy QA/QC C.41 
 OTTER TRAWL NARRATIVE C.53 
 REFERENCES  C.50 

 ii 



 
 

TABLES 
  
  page 
 
Chapter 1 - THE OCEAN MONITORING PROGRAM  
 
No Tables.  
 
Chapter 2 - COMPLIANCE DETERMINATIONS 
 
Table 2-1. Listing of compliance criteria from NPDES ocean discharge permit (Order No. R8-

2012-0035, Permit # CA0110604) and compliance status for each criterion in 2013-
14.  2.2 

Table 2-2. Summary of offshore water quality compliance testing results for dissolved oxygen, 
pH, and transmissivity for 2013-14. 2.7       

 

Table 2-3. Physical properties and organic contaminant concentrations of sediment samples 
collected at the District’s semi-annual stations in Summer 2013 compared to Effects 
Range–Low (ERL) and Effects Range–Median (ERM) values and regional 
measurements of sediment physical characteristics. 2.11 

Table 2-4. Concentrations of sediment metals (mg/kg) at the District’s semi-annual stations in 
Summer 2013 compared with Effects Range–Low (ERL) and Effects Range–Median 
(ERM) values and regional measurements of sediment physical characteristics. 2.12 

Table 2-5. Physical properties and organic contaminant concentrations of sediment samples 
collected at the District’s semi-annual stations in Winter 2014 compared to Effects 
Range–Low (ERL) and Effects Range–Median (ERM) values and regional 
measurements of sediment physical characteristics. 2.13 

Table 2-6. Concentrations of sediment metals (mg/kg) at the District’s semi-annual stations in 
Winter 2014 compared with Effects Range–Low (ERL) and Effects Range–Median 
(ERM) values and regional measurements of sediment physical characteristics. 2.14 

Table 2-7. Whole-sediment Eohaustorius estuarius (amphipod) toxicity test results for January 
2014.  Test results given as the percent difference in amphipod survival between test 
vs. home sediments.   2.15 

Table 2-8. Summary statistics of infaunal community measures for all stations during the 
Summer 2013 survey, sorted by depth. 2.17 

Table 2-9. Summary statistics of infaunal community measures for all stations during the Winter 
2014 survey, sorted by depth.  2.18 

Table 2-10. Summary statistics of the epibenthic macroinvertebrate community measures for 
Summer 2013 and Winter 2014 trawl surveys. 2.21 

Table 2-11. Summary statistics of demersal fish community measures for Summer 2013 and 
Winter 2014 trawl surveys. 2.23 

Table 2-12. Summary statistics of tissue contaminant analyses of trawl fishes collected in 
January 2014 at outfall and farfield stations. 2.25 

Table 2-13. Summary statistics of muscle tissue contaminant analyses of rig-caught fishes 
collected in January 2014 at Zone 1 (outfall) and Zone 2 (farfield). 2.27 

 
Chapter 3 - STRATEGIC PROCESS STUDIES AND REGIONAL MONITORING 
 
No Tables.  
 
Appendix A - DETAILED METHODS 

Table A-1. OCSD ocean monitoring program station positions and nominal depths. A.3 

 iii 



 
 

TABLES 
  
  page 
 
Table A-2 Sampling, equipment deployment, and training dates during 2013-14. A.6 

Table A-3. Water quality sample collection and analysis methods by parameter. A.8 

Table A-4. Sediment handling and analysis summary during 2013-14. A.13  

Table A-5. Sediment composition, chemistry sampling, and benthic infaunal sampling summary 
during 2013-14. A.13 

Table A-6. Parameters measured in sediments. A.15 

Table A-7. Benthic infauna sample identification schedule. A.17 

Table A-8. Parameters measured in fish tissue. A.21 

Table A-9. Fish tissue handling and analysis summary. A.21 

 
Appendix B - SUPPORTING DATA 
 

Table B-1. Summary of quarterly water quality parameters by depth strata and season during 
2013-14. B.1 

Table B-2. Summary statistics of core nearshore stations for total coliforms, fecal coliforms, and 
enterococci bacteria (CFU/100 mL) by station and seasons during 2013-14. B.6 

Table B-3. Total coliform bacteria (MPN/100 mL) collected in offshore waters and used for 
comparison with REC-1 compliance criteria, July 2013 through June 2014. B.9 

Table B-4. Fecal coliform bacteria (MPN/100 mL) collected in offshore waters and used for 
comparison with REC-1 compliance criteria, July 2013 through June 2014. B.10 

Table B-5. Enterococci bacteria (MPN/100 mL) collected in offshore waters and used for 
comparison with REC-1 compliance criteria, July 2013 through June 2013. B.11 

Table B-6. Summary of floatable material by station group (station) observed during 28-station 
grid water quality surveys, July 2013 through June 2014.  Individual stations may 
have multiple types of debris. B.12 

Table B-7. Summary of floatable material by station group (station) observed during REC-1 
water quality surveys, July 2013 through June 2014.  Individual stations may have 
multiple types of debris. B.12 

Table B-8. Total abundance of epibenthic macroinvertebrates by species and station collected 
by trawl in summer (July 2013) and winter (January 2014). B.13 

Table B-9. Total biomass (kg) of epibenthic macroinvertebrates by species and station collected 
by trawl in summer (July 2013) and winter (January 2014). B.14 

Table B-10. Demersal fish abundance by station, family, and species collected by trawl in 
summer (July 2013) and winter (January 2014) OCSD monitoring surveys. B.15 

Table B-11. Total biomass (kg) of demersal fish by station and species collected by trawl in 
summer (July 2013) and winter (January 2014) OCSD monitoring surveys. B.16 

 
Appendix C - QUALITY ASSURANCE/ QUALITY CONTROL 
 
Table C-1. Ocean monitoring program sample collection requirements and percent completion 

for water quality, July 2013–June 2014. C.2 

Table C-2. Ocean monitoring program sample collection requirements and percent completion 
for sediments and benthic infauna, July 2013–June 2014. C.3 

Table C-3. Ocean monitoring program sample collection requirements and percent completion 
for trawl caught fish and sportfish, July 2013–June 2014. C.4 

 iv 



 
 

TABLES 
  
  page 
 
Table C-4. Method detection levels for ammonium and bacteria in receiving water, July 2013–

June 2014. C.5 

Table C-5. Water Quality Ammonium QA/QC Summary, July 2013–June 2014. C.6 

Table C-6. Method detection levels for PAH and LAB compounds in sediments, July 2013–June 
2014.  C.17 

Table C-7. Acceptance criteria for standard reference materials of PAHs in sediments, July 
2013–June 2014. C.18 

Table C-8. Sediment PAH/LAB QA/QC summary, July 2013–June 2014. C.20 

Table C-9. Method detection levels for PCB congeners and pesticides in sediments, July 1, 
2013–March 25, 2014. C.21 

Table C-10. Method detection levels for PCB congeners and pesticides in sediments, March 26, 
2014–June 30, 2014. C.22 

Table C-11. Acceptance criteria for standard reference materials of pesticides/PCBs in sediments, 
July 2013–June 2014. C.23 

Table C-12. Sediment PCB/pesticide QA/QC summary, July 2013–June 2014. C.24 

Table C-13. Method detection limits for trace metals in sediments, July 2013–June 2014. C.25 

Table C-14. Acceptance criteria for standard reference materials of metals in sediments, July 
2013–June 2014. C.25 

Table C-15. Sediment metals QA/QC summary, July 2013–June 2014. C.26 

Table C-16. Method detection limits for dissolved sulfides, total organic carbon, and grain size in 
sediments, July 2013–June 2014. C.28 

Table C-17. Sediment dissolved sulfides QA/QC summary, July 2013–June 2014. C.28 

Table C-18. Sediment total organic carbon QA/QC summary, July 2013–June 2014. C.29 

Table C-19. Sediment grain size QA/QC summary, July 2013–June 2014. C.29 

Table C-20. Sediment total nitrogen and total phosphorus QA/QC summary, July 2013–June 
2014.  C.30 

Table C-21. Method detection levels for pesticides and PCB congeners in fish tissue, July 2013–
June 2014. C.33 

Table C-22. Acceptance criteria for standard reference materials of PCB congeners in fish tissue, 
CARP-2, July 2013–June 2014. C.34 

Table C-23. Acceptance criteria for standard reference materials of pesticides and PCB 
congeners in fish tissue, SRM-1946, July 2013–June 2014. C.35 

Table C-24. Fish tissue PCB/pesticide QA/QC summary, July 2013–June 2014. C.36 

Table C-25. Fish tissue percent lipid QA/QC summary, July 2013–June 2014. C.38 

Table C-26. Method detection levels for metals in fish tissue, July 2013–June 2014. C.38 

Table C-27. Acceptance criteria for standard reference materials of metals in fish tissue, July 
2013–June 2014. C.38 

Table C-28. Fish tissue metals QA/QC summary, July 2013–June 2014. C.39 

Table C-29. Re-identification results for July 2013 QA samples. C.42 

Table C-30. Percent error rates calculated for July 2013 QA samples. C.42 

Table C-31. Districts quality assurance objectives for trawl sampling, July 2013–June 2014. C.43 

 v 



 
 

TABLES 
  
  page 
 
Table C-32. Trawl sample dates, track distances, percent difference from target track distance, 

elapsed time, and vessel speed, July 2013. C.44 

Table C-33. Ten percent trawl depth QA, July 2013. C.44 

Table C-34. Trawl sample dates, track distances, percent difference from target track distance, 
elapsed time, and vessel speed, January 2014. C.45 

Table C-35. Ten percent trawl depth QA, January 2014. C.45 
 

 vi 



 
 

FIGURES 
 

page 
 

Chapter 1 - THE OCEAN MONITORING PROGRAM 
  
Figure 1-1. Regional setting for the District’s ocean monitoring program. 1.2 

Figure 1-2. Annual rainfall for Newport Harbor, California (top), river flow for the Santa Ana River 
(middle), and final effluent flow and population for OCSD and Orange County, 
respectively (bottom). 1.4 

 
Chapter 2 - COMPLIANCE DETERMINATIONS 
 
Figure 2-1. Offshore and surfzone water quality monitoring stations for 2013-14. 2.3 
 

Figure 2-2. Benthic and trawl monitoring stations, as well as rig-fishing locations, for 2013-14. 2.4 

Figure 2-3. Summary of mean percent compliance for dissolved oxygen (DO), pH, and light 
transmissivity (%T) for all compliance stations compared to reference stations, 1985–
2014. 2.8 

Figure 2-4. Dendrogram (top panel) and non-metric Multidimensional Scaling (MDS) plot (bottom 
panel) of the infauna collected at within- and non-ZID stations for the Summer 2013 
OCSD monitoring survey. 2.19 

Figure 2-5. Dendrogram (top panel) and non-metric Multidimensional Scaling (MDS) plot (bottom 
panel) of the epibenthic macroinvertebrates collected at outfall and non-outfall 
stations for the Summer 2013 (S) and Winter 2014 (W) OCSD monitoring surveys. 2.22 

Figure 2-6. Dendrogram (top panel) and non-metric Multidimensional Scaling (MDS) plot (bottom 
panel) of the demersal fishes collected at outfall and non-outfall stations for the 
Summer 2013 (S) and Winter 2014 (W) OCSD monitoring surveys. 2.24 

 
Chapter 3 - STRATEGIC PROCESS STUDIES AND REGIONAL MONITORING 
 
No Figures. 
 
Appendix A - DETAILED METHODS 
 
Figure A-1. Offshore water quality monitoring stations and zones used for compliance 

determinations. A.2 
 
Appendix B - SUPPORTING DATA 
 
No Figures. 
 
Appendix C - QUALITY ASSURANCE/ QUALITY CONTROL 
 
Figure C-1. Quality assurance plots of distance to station for otter trawl hauls, July 2013. C.46 

Figure C-2. Quality assurance plots of trawl depth and trawl duration per haul for otter trawl 
stations, July 2013. C.47 

Figure C-3. Quality assurance plots of distance to station for otter trawl hauls, January 2014.   C.48 

Figure C-4. Quality assurance plots of trawl depth and trawl duration per haul for otter trawl 
stations, January 2014. C.49 

 

 vii 



 
 

ACKNOWLEGEMENTS 
  
    
 
The following individuals are acknowledged for their contributions to the Marine Monitoring 
Volume of the 2013-14 Annual Report: 
 
Orange County Sanitation District Management: 
 
 Ed Torres  ............................................... Director of Operations and Maintenance  
 Ron Coss  ............................................... Environmental Laboratory and Ocean 

Monitoring Division Manager 
 Dr. Jeffrey L. Armstrong ......................... Environmental Supervisor, Ocean 

Monitoring Program 
  
Primary Scientific Contributors: 
 
 Kelvin Barwick ........................................ Principal Environmental Specialist, Marine 

Biologist 
 Dr. Sam Choi .......................................... Principal Lab Analyst, Microbiologist 
  Geoff Daly .............................................. Environmental Specialist, Biologist 
 Robert Gamber ....................................... Senior Environmental Specialist, 

Toxicologist 
 Mark Kibby.............................................. Boat Captain 
 Erica Mason ........................................... Senior Environmental Specialist, Marine 

Biologist 
 Michael Mengel ...................................... Principal Environmental Specialist, 

Biological Oceanographer  
 Hai Nguyen ............................................. Senior Environmental Specialist, Data 

Management & Data Analysis 
 George Robertson .................................. Senior Scientist, Biologist 
 Ernie Ruckman ....................................... Senior Environmental Specialist, Biologist 
 Ken Sakamoto ........................................ Senior Environmental Specialist, Biologist  
 Dr. Danny Tang ...................................... Scientist, Marine Biologist  
 Laura Terriquez ...................................... Senior Environmental Specialist, Marine 

Biologist  
    
  
Field and Laboratory Staff: 
 

Miriam Angold, Dr. Jeff Armstrong, Kelvin Barwick, Jim Campbell, Dr. Sam Choi, 
Kim Christensen, Geoff Daly, Arturo Diaz, Ben Ferraro, Joel Finch, Elaine Galvez, 
Mark Kibby, Michelle Kim, Steve Laczko, Thang Mai, Joe Manzella, Erica Mason, 
Lori McKinley, Ryan McMullin, Michael Mengel, Dawn Myers, Canh Nguyen, Hai 
Nguyen, Thomas Nguyen, Paulo Pavia, Vanh Phonsiri, Anthony Pimentel, Diane 
Poeske, George Robertson, Ernie Ruckman, Luis Ruiz, Ken Sakamoto, Dr. Danny 
Tang, Laura Terriquez, Dr. Yu-Li Tsai, Kathy Waldron, Norman Whiteman, and 
Brandon Yokoyama. 

 viii 



ORANGE COUNTY SANITATION DISTRICT
Environmental Lab and Ocean Monitoring Division

10844 Ellis Avenue
Fountain Valley, California 92708-7018

714.962.2411

www.ocsewers.com

3/15


