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4. PROJECT/TASK ORGANIZATION

4.1 Involved parties and roles.

This section describes names and roles for individuals expected to participate in carrying out the
work for this project. If there are changes in staff during the course of this project, all new
individuals not mentioned below will also be subject to the necessary training, as discussed in

Section 8.

Table 1 lists names and contact information for individuals who will assume key roles to assure
quality and timely delivery of project data. Collectively, they will be responsible for all major
project tasks and deliverables. Descriptions of their duties, as well as the duties of some of the
additional personnel, are provided below.

Table 1. (Element 4) Key Personnel responsibilities.

Name

Organizational Affiliation

Title

Contact Information
(Telephone number, fax
number, email address.)

714-755-3222, 714-755-3299,

Martha Sutula SCCWRP Project Manager
marthas@sccwrp.org
Lies| Tiefenthaler SCCWRP QA Officer 714-755-3231, 714-755-3299,
lieslt@sccwrp.org
Karen McLaughlin SCCWRP Field Coordinator 714-755-3242, 714-755-3299,
karenm@sccwrp.org
Jeff Crooks TINEER Lead Scientist . 619'575.’.3613 ext. 333,
jerooks@tijuanaestuary.org
. " 805-893-4158,
Lisa Stratton UCSB Lead Scientist stratton@lifesci.ucsb.edu
310-216-9899;
Sean Bergquist SMBRC Lead Scientist sbergquist@santamonicabay.o
rg
Sean Anderson CsucCl Lead Scientist 805-437-8984,
sean.anderson@csuci.edu
Rosi Dagit RCDSMM Lead Scientist 310-455-7528,
oaksrus@mac.com
Eric Zahn CSU Long Beach Lead Scientist

ezahn@csulb.edu

Gerald McGowan

City of Los Angeles

Lead Scientist

310-648-5611
Gerald.McGowen@lacity.org

Thomas Liddell

Ventura County Watershed
Protection District

Lead Scientist

805-662-6758
Tommy.Liddell@ventura.org

Martha Sutula is a supervisory scientist at SCCWRP. As the Project Manager, she will be the
project administrator and will oversee project coordination, purchases, budget analysis,
monitoring, laboratory analysis, data management, education and outreach, and report writing.
She will also participate in fieldwork, laboratory work, and data analysis.

Liesl Tiefenthaler will serve as the project QA Officer. His duties are described in Section 4.2,

below.
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Karen McLaughlin is a staff scientist at SCCWRP. She will organize training and coordinate
fieldwork and data delivery among the Lead Scientists. She will supervise field and laboratory
work for SCCWRP staff. She will also participate in fieldwork, laboratory work, and data
analysis.

Jeff Crooks, Lisa Stratton, Sean Bergquist, Sean Anderson, Rosi Dagit, Tommy Liddell,
Gerald McGowan, and Eric Zahn are Lead Scientists for this project. They will coordinate
fieldwork, sample collection, and data delivery for their respective field teams. They will also
participate in fieldwork and data analysis.

The Bight ‘08 Coastal Wetlands Planning Committee consists of the Co-chairs, Martha
Sutula and Lillian Busse, the Field Coordinator, and the Lead Scientists.

The following chain-of-command is recommended to avoid confusion, identify responsible
parties, and ensure that proper sampling protocols and information flow are followed by each
organization:

1. The Project Manager (Martha Sutula) is the project administrator and will oversee project
coordination, purchases, budget analysis, monitoring, laboratory analysis, data
management, education and outreach, and report writing. She will also supervise the
Field Coordinator.

2. The Field Coordinator (Karen McLaughlin) is responsible for coordinating all field teams
and insuring that all participants receive proper training in protocols and QA/QC
requirements. All technical matters, such as equipment problems, questions regarding
station location, sampling schedules, etc. should be communicated to the Field
Coordinator by the Lead Scientist as soon as possible.

3. Lead Scientists will be an organization’s primary contact regarding all survey and field-
related matters. Lead Scientists will be responsible for organizing and implementing
monitoring efforts in their designated estuaries. They have the authority to delay
sampling or alter sampling sites due to unsafe conditions according to the contingency
plan guidelines presented in this document. Any changes in sampling should be
documented and reported to the Field Coordinator.

4. Team leaders are designated by the Lead Scientists prior to each sampling day and will
be responsible for supervising the field teams and sampling operations. They must insure
that all sampling protocols are followed and that QA/OC standards are met. At the end of
each sampling day, he/she will make sure that all field data and samples are delivered to
the appropriate processing personnel within all designated holding times. Team leaders
are not required to be the same person from field day to field day.

5. Field Teams may be subject to pre-survey field audit. Lead Scientists and Team leaders
will be informed of any procedural deficiencies by the Q/A Auditor. The Lead Scientist
will be expected to take appropriate action to correct the situation as soon as possible.
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4.2 Quality Assurance Officer role

The Quality Assurance (QA) Officer will be responsible for maintaining the official, approved
QAPP by tracking the QAPP versions, confirming that all parties listed in Element 3 are supplied
with a current QAPP and have been trained in SOPs relating to their work, and conducting field
audit(s) as necessary (detailed in Element 20 of this document). The QA Officer will also
provide oversight as relates to observance and documentation of Quality Assurance activities.
The QA Officer not involved in any aspect of data collection for this project.

4.3 Organizational chart and responsibilities

Figure 1. Project organization chart

Bight ‘08 Steering
Committee

Bight ‘08 Coastal Wetlands Planning Committee
Martha Sutula and Lillian Busse (Co-Chairs)

| State Board QA Officer

' Bill Ray
SCCWRP Project Manager
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Karen McLaughlin
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Lies| Tiefenthaler
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Science Lead Science Lead Science Lead Science Lead

Jeff Crooks
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Lisa Stratton
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5. PROBLEM DEFINITION/BACKGROUND
5.1 Problem statement.

Cultural eutrophication of estuaries and coastal waters is a global environmental issue, with
demonstrated links between anthropogenic changes in watersheds, increased nutrient loading to
coastal waters, harmful algal blooms, hypoxia, and impacts on aquatic food webs (Valiela et al.
1992, Kamer and Stein 2003). These ecological impacts of eutrophication of coastal areas can
have far-reaching consequences, including fish-kills and lowered fishery production (Glasgow
and Burkholder, 2000), loss or degradation of seagrass and kelp beds (Twilley 1985, Burkholder
et al. 1992, McGlathery 2001), smothering of bivalves and other benthic organisms (Rabalais
and Harper 1992), nuisance odors, and impacts on human and marine mammal health from
increased frequency and extent of harmful algal blooms and poor water quality (Bates et al.
1989, Bates et al. 1991, Trainer et al. 2002). These modifications have significant economic and
social costs, some of which can be readily identified and valued, while others are more difficult
to assess (Turner et al. 1998). According to EPA, eutrophication is one of the top three leading
causes of impairments of the nation’s waters (US EPA 2001).

In California, the impacts of nutrient loading on estuaries and coastal waters have not been well
monitored, with the notable exception of San Francisco Bay (Cloern 1982, Cloern et al. 1985,
Cloern 1991, 1996, Cloern 1999). NOAA’s National Estuarine Eutrophication Assessment
Report illustrated a paucity of data on eutrophication for southern California estuaries. As the
State Water Resources Control Board is initiating an effort to develop nutrient criteria for
California estuaries, it is critical to improve understanding of the magnitude and extent of
eutrophication in southern California, and provide regional data on the utility of candidate
indicators.

2008 marks the first time that the assessment of eutrophication is incorporated into the Southern
California Bight Regional Survey as the Coastal Wetlands component. This eutrophication
assessment is one of six technical components in the Bight ’08 Regional Survey (Coastal
wetlands, Coastal ecology, Shoreline microbiology, Water quality, Hard bottom, Areas of special
biological significance).

The focus of the Coastal Wetlands Component is three fold: (1) continuous monitoring of water
quality parameters known to be sensitive to eutrophication, (2) assessment of primary producer
biomass and percent cover and 3) measurement of freshwater nitrogen and phosphorus
concentrations and water level (where pre-existing stream gauges are not available to provide
flow. Two special studies are also being conducted in conjunction with the eutrophication
assessment. The first seeks to assess the presence of harmful algal bloom toxins in estuarine
sediment and surface water. The second will use stable isotopes of nitrogen to assess nitrogen
sources and cycling within two of the estuaries being sampled.

5.2 Decisions or outcomes.

Eutrophication is the process by which increased nutrient loading and altered hydrology
generally results in excessive primary production. The overall goal of this study is to assess the

Southern California Coastal Water Research Project Page 10 of 109
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condition of estuaries in southern California in terms of eutrophication and how different
characteristics of the watershed and estuary affect the response to eutrophication. To accomplish
this goal, Bight’08 will focus on the following objectives:

e Characterize the extent and magnitude of eutrophication in southern California Bight
(SCB) estuaries.

e Determine whether differences in eutrophication exist between estuarine classes
(protected embayments, perennially tidal lagoons, seasonally tidal lagoons, nontidal
lagoons, river mouth estuaries)

e Determine how muting of the tidal forcing within an estuary impacts the biological
response to nutrient loads.

e Determine the relationship between terrestrial nutrient loads and estuarine biological
response

Very little is known about the condition of southern California estuaries with respect to
eutrophication, and thus, the first objective aims to fill this gap in our understanding. The first
objective should answer the questions: Which systems are impacted by eutrophication? At what
time(s)? For what duration? Which of the symptoms of eutrophication are expressed (low
dissolved oxygen, excessive macroalgae, excessive phytoplankton, excessive submerged aquatic
vegetation, etc.)?

The remaining three objectives aim to further explore how specific characteristics of the
watershed and estuary hydrogeology affect the condition of estuaries in terms of eutrophication.
The second objective seeks to evaluate the differences between three estuarine classes: enclosed
bays, perennially tidal lagoons, seasonally tidal lagoons, nontidal lagoons, and river mouth
estuaries. Estuaries within southern California are highly variable in how they respond to nutrient
loading due to differences in tidal forcing, freshwater residence time, salinity regime,
stratification, denitrification, etc. This combination of factors results in differences in the
dominant aquatic primary producer communities (i.e. phytoplankton, macroalgae, submerged
aquatic vegetation, and other factors). This objective seeks to characterize differences in
estuarine biological response to nutrient loads and residence time by three major classes:
seasonally tidal lagoons, perennially tidal lagoons, and protected embayments. Additional sites
will be sampled in a special study in the San Diego area to assess eutrophication in nontidal
lagoons, and river mouths.

The second objective will determine the impact of muting of tidal forcing within an estuary on
biological response to nutrient loads. Muting of tidal forcing occurs when a portion of the
estuarine area is impounded by levees, tide gates or weirs. This muting results in an increased
residence time of water within the impounded area and is hypothesized to result in stronger
responses of indicators of eutrophication.

The third objective seeks to determine whether nutrient loads are predictive of biological
response in estuaries. Total nitrogen and phosphorus loads into each estuary are being estimated
as a component of the Bight 08 Offshore Water Quality study. The eutrophication assessment
will use these data, with the intent to explore the development of regression models that establish
the relationship between nutrient load (as the independent variable) and biological response (as
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the dependent variable) over a gradient of disturbance. These regression models may in turn
serve as one potential tool in the Total Maximum Daily Load (TMDL) toolbox.

5.3 Water quality or regulatory criteria

This project will provide information useful for the evaluation of draft nutrient numeric
endpoints that have been proposed by the State Water Resources Control Board based on data
generated through U.S. EPA. There are no applicable action limits for this study.

Southern California Coastal Water Research Project Page 12 of 109
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6. PROJECT/TASK DESCRIPTION
6.1 Work statement and produced products.

US EPA Region IX and the California State Water Board have previously developed a technical
approach and framework for developing numeric nutrient endpoints (NNEs) for California
estuaries (EPA 2007a). The stated goal of this effort is to develop a set of numeric endpoints and
to support the Total Maximum Daily Load (TMDL) Program and to develop TMDL tools that
can be used to address impacts from eutrophication through the water quality programs of the
State Water Board, Regional Water Quality Control Boards (Region Water Boards) and the
regulated community. EPA (2007a) presented a scientific framework to support the
development of numeric endpoints for a suite of biological response indicators (e.g. algal
biomass, dissolved oxygen, water clarity, etc.) that are directly linked with estuarine beneficial
uses. The framework also highlighted data gaps and research recommendations critical for the
development of numeric endpoints and TMDL tools (i.e. watershed loading and estuarine load-
response models). These tools are critical because they provide the linkage between the numeric
endpoints, which are based on biological response indicators, and watershed nutrient loads and
other factors controlling eutrophication in estuaries. EPA (2007b) provided recommendations
for an implementation plan to develop NNE and TMDL tools for California estuaries.
According to the implementation plan, the general approach would involve establishing a
statewide process to develop numeric endpoints, advised by a representative group of
stakeholders and an independent panel of scientific experts. The purpose of this project is to
initiate NNE development in California estuaries by implementing the first suite of work
elements outlined in the implementation plan EPA (2007b).

The study design proposed below is divided into eight tasks. Project management and
administration is the first task. Outreach with the California State Regional Technical Advisory
Group (STRTAG) will be initiated in the second task. In the third task, technical, stakeholder,
and scientific advisory board members will be identified. For the fourth task, technical
documents will be prepared to support the initiation of NNE development. Statewide outreach
on NNE development will be initiated in the fifth task with the review of the existing estuarine
NNE documents and technical reports produced by the project by the stakeholders and science
advisory board. The sixth task provides technical support to facilitate the process of numeric
endpoint selection for dissolved oxygen. An ambient survey of eutrophication in southern
California estuaries will be included in Task 7. Task eight includes the preparation of a
summary report describing the results of the project and recommendations for the next steps.

This QAPP covers the ambient assessment of eutrophication in Southern California estuaries
proposed under Task 7 (Table 4).

The basic approach to the eutrophication assessment is a probability-based survey in which sites
are randomly selected from a comprehensive list of estuaries. Because eutrophication is likely to
vary spatially within any given estuary, sampling will occur in a targeted index area, or segment,
within each selected estuary; thus reporting on eutrophication will be on a “percent of estuarine
segments” basis. This survey is not meant to be a comprehensive characterization of any
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individual estuarine system, but rather to characterize the region overall. In each of these estuary
segments, the magnitude of eutrophication of southern California estuaries will be assessed via a
series of biological response indicators. Such biological response indicators are a more direct
measure of estuarine beneficial use impairment. These biological response indicators include
dissolved oxygen, macroalgal biomass and percent cover, surface water phytoplankton biomass
(e.g. chlorophyll a), benthic algal biomass (sediment chlorophyll a), and nuisance submerged
aquatic vegetation (SAV) density and percent cover. The use of multiple indicators in a “weight
of evidence” approach provides a more robust means to assess ecological condition and
determine impairment.

The eutrophication assessment sampling design for Bight 08 will be divided into three primary
components: (1) continuous monitoring of water quality parameters (including dissolved oxygen,
salinity, temperature, pH, and turbidity), and (2) transects of primary producer biomass and
percent cover, 3) measurement of freshwater nitrogen and phosphorus concentrations and water
level (where pre-existing stream gauges are not available to provide flow).

Continuous monitoring of water quality parameters is required from June through October 2009
for all perennially tidal estuaries, although where resources are available, sampling may be
extended to include winter and spring seasons. The summer months were deemed most critical
for continuous monitoring because these are the months during which dissolved oxygen demand
is greatest and when hypoxia would be most likely to develop. In addition to the summer
sampling, seasonally tidal estuaries will be monitored from December 2008 through October
2009. The additional sampling for seasonally tidal lagoons was due to the fact that some
seasonally tidal lagoons are closed to ocean exchange during the summer, while others are closed
during the winter. When the ocean inlets are closed, water residence time in these lagoons is
greatly increased, which in turn increases the chance of low dissolved oxygen concentrations.
Monitoring in these lagoons was extended beyond summer to capture this seasonal variation in
dissolved oxygen levels.

Measurement of primary producer communities will occur every other month in all estuaries for
a year beginning in October 2008 and ending in October 2009. This monitoring will provide
information on when blooms occur in each class of estuary, how far they extend spatially, and
how long they endure.

Measurement of freshwater nitrogen and phosphorus concentrations will be conducted every
other month in the winter (coincident with primary producer monitoring) and every month in the
summer (coincident with some maintenance events for continuous monitoring). Where no
existing gauging of stream flow exists, water level will also be measured by continuous water
level sensors in selected systems. Wetted channel width and velocity will be measured across the
channel cross section in order to develop a rating curve for the channel. These data would be
used to supplement the modeling of nutrient loads from the watershed shared by the Bight 08
Offshore Water Quality Component. Efforts in this area will be increased during dry periods
(summer) due to the difficulties in modeling dry weather flows. Wet weather data will be used
to ground-truth wet weather modeling already underway.
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Monitoring for domoic acid will occur coincident with primary producer community monitoring
in February, April, and June, the time period in which Pseudo-nitzschia is known to bloom.
Monitoring for microcystin will occur once a month from June through September, the peak
period for cyanobacteria production.

Table 2. Timeline of components of Eutrophication Assessment. ST = seasonally tidal; NT= Nontidal

Month Continuous Primary Freshwater HABs Toxins
Monitoring Producer Loading
Communities
Oct 08 X
Nov 08
Dec 08 X (ST and NT only) X X
Jan 09 X (ST and NT only)
Feb 09 X (ST and NT only) X X X (domoic acid)
Mar 09 X (ST and NT only)
Apr 09 X (ST and NT only) X X (domoic acid)
May 09 X (ST and NT only)
Jun 09 X (Al X X X (domoic acid +
microcystin)
Jul 09 X (Al X X (microcystin)
Aug 09 X (Al X X (microcystin)
Sept 09 X (Al X X (microcystin)
Oct 09 X

6.2. Constituents to be monitored and measurement techniques.

Continuous Monitoring.

Standard in situ methods for measurement of physiochemical parameters will be used. Water
column temperature, pH, salinity, turbidity, chlorophyll fluorescence, and dissolved oxygen will
be measured with a data sonde (YSI 6600v2 data sonde) deployed in each system. The list of
constituents is provided in Table 3.

Primary Producer Communities.

Established methods will be used to monitor macroalgae, benthic microalgae via sediment
chlorophyll a, phytoplankton (water column chlorophyll a) and submerged aquatic vegetation
percent cover and biomass. Protocols have been adapted from Kennison et al. 2005 and
Rodusky et al. 2005 and vetted by the Planning Committee. The list of constituents is provided
in Table 3.

Ambient Nutrients.

The critical water chemical constituents to be laboratory analyzed for the project are: total
nitrogen (TN), total dissolved nitrogen (TDN), nitrate (nitrate + nitrate), ammonium, total
phosphorus (TP), total dissolved phosphorus (TDP), soluble reactive phosphorus (SRP),
dissolved organic carbon (DOC), and chlorophyll a (CHLa). Analyses are described by the
Standard Methods for the Examination of Water and Wastewater and the EPA standard methods.
The list of water chemistry constituents and analytical methods is provided in Table 3. Field
duplicate water chemistry samples will be collected and analyzed for at least 5 % of samples.
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Sediment Properties.

The critical sediment physical and chemical constituents to be laboratory analyzed are: grain size
(% sand), percent organic carbon (%OC), percent organic nitrogen (%ON), and percent total
phosphorus (%TP). Analyses are described by EPA standard methods and from the literature.
The list of sediment physical and chemical constituents and analytical methods is provided in
Table 3. Field duplicates will be collected and analyzed for at least 5 % of samples.

Table 3. (Element 6) List of water and sediment chemical and physical constituents and analytical methods

Analytical Method Target Reporting Limit
Type Analyte
Temperature Data Sonde 0.1°C
Salinity Data Sonde 0.1 ppt
Data Sonde pH Data Sonde 0.2
Dissolved Oxygen (DO) Data Sonde 1.00 mg/L
Turbidity Data Sonde 0.1 NTU
Chlorophyll Fluorescence Data Sonde 0.1 pg/L
Total Nitrogen (TN) USGS 1-4650-03 0.5 mg/L
Total Phosphorus (TP) USGS 1-4650-03 0.01 mg/L
Total Dissolved Nitrogen
(TDN) USGS 1-2650-03 0.5 mg/L
Total Dissolved Phosphorus
(TDP) USGS 1-2650-03 0.01 mg/L
Water Analysis Nl_trz?lte-N SM 4500-NO3 F 0.05 mg/L
Nitrite-N SM4110C 0.05 mg/L
Ammonium-N SM 4500-NH3 G 0.05 mg/L
Soluble Reactive Phosphorus SMA4500P C 0.05 mg/L
(SRP)
Dissolved Organic Carbon
(DOC) SM 5310C 0.6 mg/L
Chlorophyll a EPA 445.0 2 pg/L
ASTM D-422 (1963)*
% Sand EPA (1995) 2 1%
Plumb (1981)°
Sediment Analysis % Organic Carbon (%0C) EPA 9060 0.01 %
% Organic Nitrogen (%ON) EPA 9060 0.01 %
% Total Phosphorus (%TP) Nelson (1987)* 0.01 %
Sediment Chlorophyll a SM 10200H 0.1 mg/m®
N Macroalgae Biomass % and Kennison et al. 2003° 50
Additional Cover
Primary Producers|  SAV Biomass % Cover Rodusky et al. 2005° 5%
Wet/Dry weight B-3520-85 0.5%

1. ASTM D-2216, 1980. Laboratory Determination of Water (Moisture) Content of Soil, Rock, and Soil-Aggregate
Mixtures. American Society for Testing and Materials.

2. U.S. EPA, 1995. Environmental Monitoring and Assessment Program (EMAP): Laboratory Methods Manual —
Estuaries, Volume 1: Biological and Physical Analyses. United States Environmental Protection Agency, Office of
Research and Development, Narragansett, Rl. EPA/620/R-95/008.
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3. Plumb, R. H., 1981. Procedure for Handling and Chemical Analysis of Sediment and Water Samples. Technical
Report EPA/CE 81-1, prepared for Great Lakes Laboratory, State University College at Buffalo, NY, for the U.S.

EPA/Corps of Engineers Technical Committee on Criteria for Dredged and Fill Material. U.S. Army Engineers
Waterways Experiment Station, CE, Vicksburg, MS.
4. Nelson, N. S. 1987. An acid-persulfate digestion procedure for determination of phosphorus in sediments.
Commun. In Soil Sci. Plant Anal. V.18 no.4 p.359-69.
5. Kennison, R., K. Kamer and P. Fong. 2003. Nutrient dynamics and macroalgal blooms: A comparison of five
southern California estuaries. Southern California Coastal Water Research Project. Westminster, CA.

6. Rodusky, A.J., B. Sharfstein, T.L. East, R.P. Maki. 2005. A comparison of three methods to collect submerged

aquatic vegetation in a shallow lake. Environmental Monitoring and Assessment. 110: 87-97.

6.3 Project schedule

Table 4 provides a timeline for major tasks and associated deliverables with the project. This
QAPP concerns Tasks 7.1- 7.4.

Table 4. (Element 6) Project schedule timeline.

TASK ESTIMATED

4 SCHEDULE OF DELIVERABLE DUE DATES DUE DATE
October 20, 2008

Progress reports and quarterly

1.2 thereafter
2.1 Meeting STRTAG agenda, summary, and presentation materials | October 20, 2008
Revised conceptual approach and implementation plan for NNE

2.2 and TMDL tool development October 30, 2008
2.3 Target population of California estuaries for estuarine NNE work | October 20, 2008
31 Final list of TT, coastal SAG, SF Bay SAG and SAB October 20, 2008
4.1 Study plan October 20, 2008

4.2 Database of compiled data on estuaries July 20, 2009

43 Technical memo summarizing _data pompllatlon and proposed July 20, 2009

classes/bioregions
44 Report on review of SF Bay science with respect to eutrophication | October 20, 2009
45 Report summarizing findings of expert review on DO impacts January 20, 2010
51 Meeting agenda and summaries 60 days af_ter each
meeting
5.2 Revised implementation plan reflecting SAG and SAB feedback October 20, 2010
53 List of prioritized study plans January 20, 2010
6.1 Meeting agenda and summaries 90 days af_ter each
meeting
6.2 Technical memo summarizing pO numeric endpoint October 20, 2010
recommendations

7.1 QAPP October 20, 2008

Southern California Coastal Water Research Project
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7.2 Graphical output from southern California regional survey October 20, 2010
December 20,
7.3 Survey database 2010
. December 20,
7.4 Summary report on regional survey
2010
. . December 20,
8.1 Draft final project report 2010
. . February 20,
8.2 Final project report 2011

6.4 Geographical setting

The estuaries of the Southern California Bight (SCB) serve as refuge, foraging areas, and
breeding grounds for a number of threatened and endangered species as well as significant
spawning and nursery habitats for commercial and non-commercial fish species. Urbanization of
Southern California’s coastal watersheds has increased the loads of nutrients and other
contaminants to the estuaries, resulting in degradation of beneficial uses. This project is
concerned with an assessment of the status of SCB estuaries with respect to nutrient
loading/eutrophication.

Estuaries selected for the Eutrophication Assessment will be divided among Lead Scientists
based on their interest and available resources. The estuaries and organizations leading the effort
in each are listed in Table 5. A targeted “index area” will be sampled within each estuary. The
aim is to choose a segment within each selected estuary that are most likely to exhibit symptoms
of eutrophication (i.e., develop hypoxia, large primary producer community blooms, etc.). The
segment designated as the “index area” will be selected based on existing data and best
professional judgment. This segment should reflect the “worst case scenario” for each estuary
because of longest residence time or other hydro-geomorphic characteristics. Continuous
monitoring will occur at a single depth at this index site. Transects for primary producer
communities will also be designated based on best-professional judgment.

Development of Sample Frame:

The sample frame was development by drawing up a comprehensive list of coastal drainages in
southern California coastal watersheds and applying the SWRCB’s definition of enclosed bay or
estuary (see below). Estuarine class was attributed to each system, as defined below. Small creek
mouths and open embayments were excluded from the frame.

For estuaries that are perennially tidal, the estuary was characterized as being either “muted” or
“fully tidal.” Estuaries that had both fully and muted tidal portions had two entries representing
both types of regimes within that system.
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Table 5. (Element 6): List of Estuaries in Sample Frame.

Estuary Field Lead Estuarine Class Tidal Regime
Tijuana River estuary Jeff Crooks, TINERR Perennially Tidal Lagoon |Full
San Diego Bay- fully tidal Protected Embayment Full
San Diego Bay- muted tidal Protected Embayment Muted
Famosa Slough* Perennially Tidal Lagoon |Muted
San Diego River River Mouth Estuary Full
Mission Bay Protected Embayment Full
Los Penasquitos Lagoon Seasonally Tidal Lagoon N/A
San Elijo Lagoon Doug Gibson, San Elijo Lagoon Seasonally Tidal Lagoon  [N/A

Conservancy
Batiquitos Lagoon Jeff Crooks, TINERRS Perennially Tidal Lagoon  |N/A
Agua Hedionda Perennially Tidal Lagoon |N/A
Buena Vista Lagoon* Karen McLaughlin, SCCWRP Nontidal Lagoon N/A
Loma Alta Slough* Seasonally Tidal Lagoon N/A
Santa Margarita Estuary Seasonally Tidal Lagoon N/A
San Juan Creek Seasonally Tidal Lagoon  |N/A
San Mateo Creek Nontidal Lagoon N/A
Santa Ana River wetlands Perennially Tidal Lagoon  [Muted
Bolsa Chica — fully tidal Perennially Tidal Lagoon |Full
Bolsa Chica — muted tidal Perennially Tidal Lagoon  |Muted
Seal Beach — fully tidal Protected Embayment Full
Seal Beach — muted tidal Protected Embayment Muted
Ballona Wetlands Sean Bergquist, SMBRC and Perennially Tidal Lagoon  |Muted
Ballona Lagoon Gerald McGowan, City of Los Perennially Tidal Lagoon  [Muted

Angeles (Ballona Lagoon only)
Topanga Lagoon Rosi Dagit, RCD Seasonally Tidal Lagoon  [N/A
Trancas Lagoon Sean Anderson, CSU Channel Seasonally Tidal Lagoon N/A
Mugu Lagoon- fully tidal Islands Perennially Tidal Lagoon  [Full
Mugu Lagoon — muted tidal Perennially Tidal Lagoon |Muted
Santa Clara River Estuary Sean Anderson, CSU Channel River Mouth Estuary N/A

Islands and David Thomas,

Ventura County Watershed

Protection District
Devereaux Slough Lisa Stratton, University of Seasonally Tidal Lagoon  |N/A
Goleta Slough California, Santa Barbara Seasonally Tidal Lagoon  [N/A
UCSB Campus Lagoon Perennially Tidal Lagoon |Muted

*Asterisk indicates sites that have already been surveyed in 2007-2008 and whose data will be included in the study.
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Figure 2. Map of Northern Region Estuaries.
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Figure 3 Map of San Diego Region Estuaries.
6.5 Constraints

Constraints on sampling are those outside of our control. For example, changes in estuaries
bathymetry following storms, etc., could require a shifting of sampling from planned sites to new
sites, or an inability to resample at previously sampled sites. If changes in plans with regard to
which sites to sample occur, the Planning Committee will be notified.

Vandalism or other loss of sampling equipment could potentially constrain our ability to collect
complete data sets for the continuous monitoring component of the study. Every effort will be
made to secure equipment to prevent such losses but in the event of equipment loss, replacement
equipment may not collect all required parameters and data sets will have gaps.

Southern California Coastal Water Research Project Page 21 of 109



Quality Assurance Project Plan Southern California Eutrophication Assessment

7. QUALITY OBJECTIVES AND CRITERIA FOR MEASUREMENT DATA

7.1 Measurement Quality Objectives

Measurement Quality Objectives (MQOs) are quantitative and qualitative statements that clarify
study objectives, and specify the tolerable levels of potential errors in the data (U. S. EPA,
2000). As defined in this plan, MQOs specify the quantity and quality of data required to
support the study objectives. MQOs are generally used to determine the level of error considered
to be acceptable in the data produced by the sampling or monitoring program. They are used to
specify acceptable ranges of field sampling and laboratory performance. Data quality objective
categories associated with each type of measurement or analysis method in this study are
described in the next section.

Measurement or Analyses Type Applicable Data Quality Objective
Field Testing, dissolved oxygen, pH, salinity,
temperature, turbidity, chlorophyll fluorescence Accuracy, Precision, Completeness
Laboratory Testing, ambient nutrients Accuracy, Precision, Recovery, Completeness
Laboratory Testing, chlorophyll a Accuracy, Precision, Recovery, Completeness

Field Testing, primary producer biomass and percent

cover Completeness, Representitiveness
Laboratory Testing, sediment and algae Accuracy, Precision, Completeness
7.2 Accuracy

Accuracy describes how close the measurement is to its true value. Determination of accuracy
entails measurement of a sample of known concentration and comparison against the measured
value. The accuracy of chemical measurements will be checked by performing tests on standards
prior to and/or during sample analysis at the analytical laboratories. A standard is a known
concentration of a certain solution. Standards can be purchased from chemical or scientific
supply companies. Standards might also be prepared by a professional partner, e.g. a
commercial or research laboratory. The concentration of the standards can be unknown to the
analyst until after measurements are determined. The concentration of the standards should be
within the mid-range of the equipment.

7.3 Precision

The precision objectives apply to duplicate and split samples taken during field sampling and
laboratory analysis as part of periodic QC checks. Precision describes how well repeated
measurements agree. The evaluation of precision described here relates to repeated
measurements/samples taken in the field (i.e. field replicates) or the laboratory (laboratory
replicates). Precision of laboratory measurements will also be controlled by comparison of the
sample to a laboratory matrix spike/matrix spike duplicate (MS/MSD). Precision will be
measured b the degree of agreement between the sample and MS/MSD results. Only samples
with a = 25% RPD will be accepted.
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7.4 Recovery

Recovery is the accuracy of an analytical test measured against a known analyte addition to a
sample, and is calculated as follows:

Recovery = [(Matrix plus spike result — Matrix result) X 100]/Expected matrix plus spike result

Recovery data for the fortified compounds ultimately provide a basis for determining the
prevalence of matrix effects in the samples analyzed during the project. If the percent recovery
for any analyte in the matrix spike (MS) or matrix spike duplicate (MSD) is less than the
recommended warning limit, the analytical output and raw data quantization reports are
reviewed. If an explanation for a low percent recovery value is not discovered, the instrument
response may be checked using a calibration standard. Low matrix spike recoveries may be a
result of matrix interferences and further instrument response checks may not be warranted,
especially if the low recovery occurs in both the MS and MSD, and the other QC samples in the
batch indicate that the analysis was “in control”. An explanation for low percent recovery values
will be discussed in reports. Corrective actions taken and verification of acceptable instrument
response will be included, if applicable.

7.5 Completeness

Completeness is the fraction of planned data that must be collected in order to fulfill the
statistical criteria of the project. There are no statistical criteria that require a certain percentage
of data. However, it is expected that 90% of all measurements could be taken when anticipated.
This accounts for adverse weather conditions, safety concerns, and equipment problems. We
will determine completeness by comparing the number of measurements we planned to collect
compared to the number of measurements we actually collected that were also deemed valid. An
invalid measurement would be one that does not meet the sampling methods requirements and
the data quality objectives. Completeness results will be checked quarterly. This will allow us to
identify and correct problems.

7.6 Representativeness

Representativeness describes the degree to which the results of analyses represent the samples
collected, and the samples in turn represent the environment from which they were taken.
Achieving representativeness in conducting scientific studies or monitoring is important, because
without adequate representativeness, it is not valid to extrapolate results of the study to generate
conclusions about the system at large. A way to achieve representativeness is by sampling from
several locations within the area of interest, and by choosing sampling locations at random, so as
to remove the personal bias of the sample collector, which would skew the results.

7.7 Measurement Quality Objectives

Since no Water Quality Criteria will be applied as part of this project, target reporting limits or
project-specific action levels are dealt with by the inclusion of the required SWAMP Target
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Reporting Limits (or lower), where such values exist. There are no action limits for the
parameters of interest and no previously collected data will be utilized for this study.

Field and Laboratory Measurement Quality Objectives for the project are provided in Tables 6
and 7.

Table 6. (Element 7) Measurement quality objectives for field measurements.

Target
Group | Parameter | Accuracy Precision Recovery | Reporting | Completeness
Limit
Dissolved — will use field triplicates
Oxygen +0.5mg/L within +10% NA 0.1 mg/L
0 — will use field triplicates o
Temperature +05°C within + 5% NA -5°C
. — will use field triplicates
Salinity +5% within + 5% NA 0.1 ppt
. — will use field triplicates
Field pH by meter + 0.5 units within + 0.5 or 5% NA 0.1 S0
Testing - — will use field triplicates
Turbidity +5% within + 0.5 or 5% NA 0.5NTU
Chlorophyll — will use field triplicates
Fluorescence +05pg/L within + 0.5 or 5% NA 0.1 pg/L
Macroalgae NA NA NA 10%
percent cover
SAV percent NA NA NA 10%
cover
Table 7. (Element 7) Measurement quality objectives for laboratory measurements.
Target
Group Parameter Accuracy Precision Recovery Reporting Completeness
Limits
Nitrate + Nitrite Standard 0.1 mg/L
- Reference
Ammonium Materials Laboratory Matrix 0.1 mg/L
SRP (SRM, duplicate, | spike 80% 0.01 mg/L
. i i - 0,
Conventional Nitrite C_Ezhl\_/l,gsTO; Bdlln?_ Flteld 120tA> Iof 0.01 mg/L
Constituents in TN/TDN within 570 uphicate, contro 0.5 mg/L
Water Samples Cl stated by and limits at + 90 %
; TP/TDP provider of MS/MSD | 3 standard 0.05 mg/L
(Nutrients, : N o
Chlorophyll) DoC materla_ll. If 25% RPD deviations 0.6 malL
not available | Laboratory | based on -6mg
then with duplicate actual lab
80% to minimum. data. 2.0 pg/L (500
Chlorophylla 1 15004 of mL filtration)
true value
Standard
Reference
Materials o
Primary (SRM, EaSb/grEtzD
Producer Wet/Dry Weight | CRM, PT) dupli ry NA 0.05¢g 90 %
. o uplicate
Biomass within 95% minimum
Cl stated by
provider of
material.
—=+30% of
. Sediment standard —duplicate 2.0 pg/L (500 o
Sediment Chlorophyll a reference +25% RPD NA mL filtration) 90 %
material
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Standard
Reference
%OC/%ON Materials Laboratory 0.01 %
(SRM, duplicate,
CRM, PT) Blind Field
within 95% duplicate,
Cl stated by and NA
provider of MS/MSD
material. If 25% RPD
%TP not available | Laboratory 0.05 %
then with duplicate
80% to minimum.
120% of
true value

*NA, Not Applicable

SRM,standard reporting method
CRM, conventional reporting method
PT, Proficiency testing
Cl, confidence interval

MS, matrix spike

MSD, matrix spike duplicate
RPD, relative percent difference
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8. SPECIAL TRAINING NEEDS/CERTIFICATION
8.1 Specialized training or certifications.

Personnel assigned to perform field sampling will all participate in training exercises as
described below. Personnel conducting laboratory analyses also have prior laboratory experience
and training in chemistry, but do not require special certification for this project.

Contract laboratories’ Quality Assurance (QA) Officers provide training to laboratory personnel.
Information about the training is described in their respective Quality Assurance program
documents (Appendices A through C).

Table 8. (Element 8) Required Training for Field Personnel.

Training Objective

Primary Producer and Train teams in field protocols including:
Freshwater Loading Field e Macroalgae percent cover and biomass
Protocols o Mudflat transects

o Floating macroalgae
e SAV percent cover and biomass
e Simple ID of most common macroalgae and SAV species
e Benthic diatom collection
e  Water column chlorophyll a, HABs toxin, and ambient nutrient sample
collection and processing
e  Freshwater discharge measurements
e  Proper way to fill in data sheets, logs, and forms
e Discuss chain of custody

Data Sonde Programming, | Train teams in proper use and maintenance of YSI 6600V2 data sondes:
Calibration, and e Program all data sondes to record same parameters in same way
Maintenance: Proper calibration and drift check protocols

Deployment and recovery

Downloading data

Data delivery

e  Proper way to fill in field reports

Macroalgae and Train teams in identification of macroalgae and SAV species that could be
Submerged Aquatic encountered during the survey including. Instruction on how to key out algae species
Vegetation Identification in the laboratory. Voucher specimens and photographs.
Workshop
Endangered Species Train teams in recognizing sensitive habitat, protocols for working in sensitive habitat,
Training: and endangered species avoidance.
Data Management Train teams in data management:
e How to transfer data from field data sheets to excel templates
e Data QA/QC

e Data delivery to SCCWRP

8.2 Training and certification documentation.

Field staff training will be documented and filed at SCCWRP. Documentation will consist of a
record of the training date, instructor, whether initial or refresher, and whether the training was
completed satisfactorily.
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The contract laboratories will maintain records of their training respectively. Those records can
be obtained if needed from the contract laboratories through the Quality Assurance Officers.

8.3 Training personnel.

The Field Coordinator will coordinate field training of project personnel. The project’s QA
Officer will oversee training by reviewing documentation to confirm that training has taken place
satisfactorily. Training will include proper field sampling techniques to ensure consistent, safe,
and appropriate sampling, sampling handling and storage, and proper chain of custody
procedures. All training units (described in Table 8) will be prior to the fall of 2008. Additional
training will be provided onsite during sampling by either the project manager or field leads.

Day-to-day supervision of data collection activities is the responsibility of the Field Leads.
Standard Operating Procedures (SOPs) for field tasks have been complied into a detailed field
operations manual (Appendix C). SOPs for laboratory tasks have been developed and are
discussed where appropriate in this document. The project SOPs will be updated on a regular
basis in order to maintain procedural consistency. The maintenance of a consolidated SOP
Manual (based on the project SOPs and currently being prepared) will provide project personnel
with a single reference guide for training new personnel, as well as a standardized information
source that can be accessed whenever needed.

Table 9. (Element 8) Specialized personnel training or certification.

Specialized Training

Personnel Receiving

Location of Records

Course Title or Training Provider Training/ & Certificates *
Description Organizational
Affiliation
Primary Producer and . .
Freshwater Loading Field Field Coordmato_r, All Field Staff SCCWRP
Karen McLaughlin
Protocols
Data Sonde Programming, N .
Calibration, and Y_SI, Lead Scientists and Field SCCWRP
: X David Lee Leads
Maintenance:
Macroalgae and
Submerged Aquatic Algal Expert, .
Vegetation Identification To Be Determined All Field Staff SCCWRP
Workshop
Experts,
Endangered Species Richard Zembal
Training Rosi Dagit All Field Staff SCCWRP
Bight 08 Information
Data Management Management, Lead Scientists SCCWRP
Shelly Moore
Training of laboratory
personnel in water Contract Laboratories’ QA Contract Laboratories MSI. UGA

chemistry analytical
procedures

Officers

laboratory staff

Southern California Coastal Water Research Project

Page 27 of 109




Quality Assurance Project Plan Southern California Eutrophication Assessment

9. DOCUMENTS AND RECORDS

9.1 Report format and data package

Data from this project will be summarized in the form of: 1) a draft and final report, and 2) a
project database. All reports will be formatted as Microsoft Word documents. The project
database will be in Microsoft Access. The reports and the project’s master database will be
relinquished to Bight 08 Regional Monitoring Program. Release of data will include
comprehensive documentation. This documentation will include database table structures
(including table relationships) and lookup tables used to populate specific fields in specific
tables. Releases to the public will also include quality assurance classifications of the data (flags,
as appropriate) and documentation of the methods by which the data were collected (metadata).
Data will be released to the general public once a final report documenting the study has been
prepared.

9.2 Field and laboratory records maintenance and storage

All field results will be recorded at the time of completion using standard field data sheets. Lead
Scientists will keep all original copies of the field data sheets collected by their respective field
teams and send a copy to SCCWRP. Data sheets will be reviewed for obvious outliers and
omissions by the Field Leaders before leaving the sample site. Water and sediment sample
collection will be cataloged before leaving each site. Chain of custody forms will accompany all
samples sent to SCCWRP and contract laboratories. Laboratories will keep records for sample
receipt and storage, analyses, and reporting. Data sheets and chains of custody will be stored by
SCCWREP in hard copy form for three years from the time the study is completed.

9.3 Data maintenance and storage

Final data will be entered into an electronic database using a set of standardized data protocols
for data entry and sharing which will be communicated to field teams during the Data
Management Training Session. Interim data will be maintained by the parties generating the data
(i.e., field collectors, contract laboratories.) The final forms of project data will be maintained by
the Project Manager and kept at SCCWRP during the course of the project. Ultimately all data
will be incorporated into the Bight 08 Database. Final database tables will include information
on the location of each sampling site, continuous monitoring data, primary producer community
biomass and percent cover, freshwater loading, and estuarine ambient nutrients. All files are
backed up regularly: incremental backups to a removable disk are performed on all files that
have changed on a daily basis. More details are described in section 19 Data Management.

9.4 QAPP maintenance and distribution

Copies of the most current version of the QAPP will be distributed to all parties (identified in
A3) who are involved with the project prior to any data collection by the Project Manager (Dr.
Sutula). These individuals include QA Officers, data collectors, and contractor laboratories.
Copies of any obsolete versions will be destructively recycled, so as not to create confusion.
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Table 10. (Element 9) Document and record retention, archival, and disposition information.

Identify Type Needed Retention Disposition
Sample . SCCWREP; for 3 years
Collection Chamef custody following project Recycled after 3 years
orms .
Records completion
Field SCCWREP; for 3 years
Field data sheets following project Recycled after 3 years
Records .
completion
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GROUP B: DATA GENERATION AND ACQUISITION

This section of the QAPP describes in greater detail all aspects of sample collection and analysis,
including the sampling process, sample handling procedures, laboratory methods, analytical
methods, quality control activities, equipment use and maintenance, and data management.

10. SAMPLING PROCESS DESIGN
10.1 Site selection

The eutrophication assessment aims to characterize the segment within each system that is most
likely to develop symptoms of eutrophication. This segment will represent the “index area” for
that estuary. The guidance criteria for selecting an “index area” includes: 1) proximity to major
inputs of nutrients; 2) maximum residence time of the estuarine water column; 3) deep subtidal
areas of the estuary, and 4) field crew safety and access; and 5) adequacy for field sampling.

Survey design takes into account the two gross hydrogeomorphic categories of interest to Bight
’08 participants:

e Estuarine class

e Tidal regime (muted or fully tidal; perennially tidal estuaries only)

Resources for the survey provided sufficient funds for a comprehensive census of estuaries in the
San Diego Regional Water Quality Control Board’s jurisdiction. For this reason, the SCB
estuaries were split into two regions: San Diego region estuaries (from San Juan Creek in Orange
County south to Tijuana Estuary) and Other (north of San Juan Creek to Santa Barbara County).

For the Bight 08 eutrophication assessment, priority was assigned to protected embayments,
seasonally tidal lagoons, and perennially tidal lagoons; river mouth estuaries and nontidal
lagoons were given less priority but will be included in the survey as special studies in the San
Diego region. Open embayments, creek mouth estuaries, marinas and ports have been excluded
from the list of estuaries due to funding limitations. Initial site selection was not stratified by
formal estuarine class but rather only used a gross tidal regime. However, post-hoc stratification
of the data will be conducted in order to assess differences by estuarine class.

Estuaries were selected proportional to the total number in each class for protected embayments
(excluding marinas and ports), seasonally tidal and perennially tidal lagoons in the “Other”
region and all sites were selected in the San Diego Region to complete a census of estuaries.

Criteria for site selection for continuous monitoring:

Within the index area, one site will be selected as the continuous monitoring station. This site
will be selected such that potential to capture hypoxia is maximized, while accounting for the
need for the site to be accessible and minimizing potential vandalism. Water depth should be
sufficient to keep the sonde wet during the spring low tides. Use of existing support structures
(e.g. bridges 