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EXECUTIVE SUMMARY

This report is the annual Shelter Island Yacht Basin (SIYB) Dissolved Copper Total Maximum
Daily Load (TMDL) Monitoring and Progress Report for 2014, which has been prepared in
compliance with Investigative Order No. R9-2011-0036 (Investigative Order), issued by the San
Diego Regional Water Quality Control Board (Regional Board) to the San Diego Unified Port
District (Port) on March 11, 2011. The Investigative Order states that TMDL implementation
progress is to be determined by (1) tracking data on the number of boat hulls with paint
converted from copper-based antifouling paints to non-copper alternatives, and (2) monitoring
dissolved copper concentrations and toxicity in the water column. Passive leaching of copper
from boat hulls has been identified as the major source of copper in SIYB; it composes 93
percent of the total loading, according to the TMDL that the Regional Board incorporated into
the Water Quality Control Plan for the San Diego Basin—Region 9 (Basin Plan) in 2005 under
Resolution Number R9-2005-0019.

Per the requirements of the Investigative Order, the SIYB TMDL Monitoring Plan (Weston,
2011) (Monitoring Plan) was submitted to the Regional Board in May 2011 to track the progress
of implementing the SIYB Dissolved Copper TMDL and achieving the required dissolved copper
load reductions. In 2014, the Monitoring Plan was revised and updated to incorporate revisions
of the monitoring program that were approved by the Regional Board on the basis of
recommendations made by the Port in the 2012 and 2013 SIYB TMDL Monitoring and Progress
Reports (AMEC, 2013; AMEC, 2014). See Section 1.8 (Monitoring Plan Revision) for additional
information.

This 2014 Monitoring and Progress Report follows the approach detailed in the Monitoring Plan
and reports on best management practice (BMP) implementation in SIYB and San Diego Bay,
vessel conversions, and water quality monitoring, as required by the Investigative Order.

Best Management Practices Implementation

The Port and the Shelter Island Master Leaseholders (SIML) TMDL Group have been
implementing a variety of BMPs over the year to reduce dissolved copper loading and improve
water quality, including:

e Formulation of policies, regulations, and incentives to reduce copper loading, such as:

- Implementing the San Diego Bay-wide regulations for in-water hull cleaning, which
reduced the estimated copper load by 34 kilogram(s) per year (kg/yr) in 2014

- Providing financial incentives for private boat owners to convert to non-copper hull
paint alternatives

- Giving wait-list priority for slips at marinas and yacht clubs for boats with hulls that
have non-copper paint

e Sponsorship and implementation of studies of alternative hull paints
¢ Facilitation of hull paint transitions to non-copper and low-copper products

o Extensive education and outreach, such as hosting educational booths, developing
brochures and educational materials, and presenting at conferences and workshops

AMEC Environment & Infrastructure, Inc. Page ES-1
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e Leading and participating in multi-agency activities, such as the statewide copper
sub-workgroup and the Regional Harbor Monitoring Program (RHMP)

e Sponsorship and support of Assembly Bill (AB) 425, which required the California
Department of Pesticide Regulation (DPR) to (1) determine, no later than
February 1, 2014, a leach rate for copper-containing antifouling paint used on
recreational vessels, and (2) recommend appropriate mitigation measures to protect
aquatic environments from the effects of copper-containing hull paints that are registered
as pesticides

e Participation as an invited speaker at the 2014 Southern California Chapter of the
Society of Environmental Toxicology and Chemistry Annual Meeting special symposium
dedicated to copper in the marine environment

Vessel Conversions and Reduction of Dissolved Copper

Annual dissolved copper loading reduction was assessed by tracking conversions of hull paints
from copper to non-copper or low-copper (i.e., less than 40 percent copper) products and aging
of copper paints on vessels moored in SIYB. The data used to estimate the 2014 copper loading
reduction were provided by the Port and the SIML TMDL Group. The Port provided information
related both to the conversion of its vessels and to the numbers and types of vessels at Port-
controlled slips and moorings.

Based on the assumptions of the SIYB TMDL, the transition of a vessel to non-copper hull
paint! was assumed to reduce the annual loading of passive leaching by 0.9 kg/yr, and
transition to low-copper hull paint was assumed to reduce loading by 50 percent (i.e., 0.45
kg/yr). Additional load reductions from converting a hull painted with copper paint to one painted
with non-copper paint are gained throughout the year because no copper is released into the
water each time a non-copper-painted vessel is cleaned. Vessel tracking indicates that there
has been a reduction of nearly 34 percent (approximately 707 kg/yr) in annual dissolved copper
loading to SIYB from vessels when compared with the SIYB TMDL-assumed baseline loading of
2,100 kglyr2.

The 2014 monitoring period is the second year in the second compliance period for the SIYB
TMDL; consequently, there is no compliance target for 2014. As discussed in the 2012 Shelter
Island Yacht Basin TMDL Monitoring and Progress Report (AMEC, 2013), a reduction of 17.6
percent (approximately 370 kg/yr) in annual dissolved copper loading to SIYB from vessels was
achieved in 2012. This load reduction exceeded the required first interim load reduction target of
10 percent3.

1 A total of 5 vessels have converted to non-copper paint in 2014. In all, the grant has converted 34 boats, resulting
in a 32.3-kg/yr load reduction as of December 31, 2014.

2 The total copper load from the SIYB TMDL equals 2,100 kg/yr from vessel paints. The estimated load reduction
resulting from background, urban runoff, and atmospheric deposition is not included in this total.

3 In a letter dated July 26, 2013, the Regional Board stated that “Based on the data submitted and information
provided in the Report [2012 TMDL Monitoring and Progress Report], the 10 percent reduction in dissolved copper
loading required to demonstrate compliance with the SIYB TMDL by the December 1, 2012, compliance date was
achieved.”

AMEC Environment & Infrastructure, Inc. Page ES-2



FINAL 2014 Shelter Island Yacht Basin
Dissolved Copper TMDL Monitoring and Progress Report MARCH 2015

The 34 percent dissolved copper load reduction calculated for the 2014 monitoring period is a
result of (1) continued improvements in the vessel tracking and reporting process, (2) continued
transition of vessels to non-copper and low-copper hull paints, (3) classification of vessels with
“aged-copper paint” as low-copper, and (4) implementation of hull-cleaning BMPs.

Water Quality Monitoring

Monitoring of water column dissolved copper and toxicity is required to determine whether and
when water quality objectives have been attained and beneficial uses have been restored. In
August 2014, water quality was sampled at six stations in SIYB and at one reference station
(adjacent to SIYB near the main San Diego Bay navigation channel) to determine dissolved
copper concentrations in the basin, test for acute and chronic toxicity, and assess water quality
trends. Relative to the 2013 monitoring event, the 2014 results show an increase in basin-wide
dissolved copper levels; however, there was no corresponding increase in bivalve larvae
toxicity.

The August 2014 monitoring program showed that the basin-wide average dissolved copper
level was 7.0 microgram(s) per liter (ug/L), which was approximately 16 percent lower than the
2005-2008 baseline average (8.3 pg/L), but 43 percent higher than the 2013 basin-wide
average (4.9 pg/L). Results at five of the six SIYB monitoring stations exceeded the criterion
continuous concentrations (CCC) numeric water quality objective (WQO) of 3.1 ug/L. Although
the basin-wide dissolved copper level was higher in 2014 compared to that in 2013, the number
of stations with copper concentrations exceeding the dissolved copper CCC (five stations in
both 2013 and 2014) remained the same. The WQO is defined by the National Recommended
Water Quality for Aquatic Life of the U.S. Environmental Protection Agency (USEPA) and is
incorporated into the California Toxics Rule (CTR). The 2014 monitoring event also showed that
five of six stations had copper concentrations that exceeded the CTR acute criterion maximum
concentration (CMC) water quality objective (4.8 ug/L). In 2013, only three of six stations had
results that exceeded the CMC objective.

Consistent with the 2013 monitoring event, the 2014 results indicate that only one station
(SIYB-1, the station farthest inside the basin) had a statistically significant effect on developing
mussel larvae4. While the 2014 toxicity results are in agreement with the 2013 results, the
results from both years were an improvement over the 2012 results, which showed a statistically
significant effect on mussel larvae development at two stations (SIYB-1 and SIYB-3). No toxicity
was observed during the acute fish larvae survival tests conducted as part of the SIYB
monitoring study.

4 Most of the larvae scored as “abnormal” in 2014 had developed a shell; however, they had a slightly curved hinge
rather than a straight hinge. There is a certain level of disagreement among regulators as to whether the larvae with
curved shells should be scored as normal or abnormal. This issue is discussed further in Section 4.2.2 (Toxicity
Tests) and Section 5.0 (Recommendations).
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Summary

The 2014 TMDL monitoring findings indicate that the combined efforts undertaken to remain in
compliance with the 2012 first interim load reduction target (10 percent) continue to reduce
copper loads. Progress is being made in (1) vessel conversions to alternative low-copper or
non-copper hull paints, (2) increased boater education and outreach, (3) better accounting
practices and survey methods for determining hull paint types, and (4) continued
implementation of hull-cleaning BMPs. A continuous, collaborative, and proactive approach will
be necessary on the part of all stakeholders to continue reducing the copper loading and to
meet future compliance goals for SIYB.

AMEC Environment & Infrastructure, Inc. Page ES-4



FINAL 2014 Shelter Island Yacht Basin
Dissolved Copper TMDL Monitoring and Progress Report MARCH 2015

1.0 INTRODUCTION

This report is the annual Shelter Island Yacht Basin (SIYB) Dissolved Copper Total Maximum
Daily Load (TMDL) Monitoring and Progress Report for 2014, which has been prepared in
compliance with Investigative Order No. R9-2011-0036 (Investigative Order), issued by the San
Diego Regional Water Quality Control Board (Regional Board) to the San Diego Unified Port
District (Port) on March 11, 2011 (Regional Board, 2011). The Investigative Order, issued under
Section 13225 of the Porter-Cologne Water Quality Control Act, requires that the Port provide
technical reports on the progress of the SIYB Dissolved Copper TMDL (SIYB TMDL). SIYB
TMDL implementation progress is to be determined by tracking data on the number of boat hulls
converted from using copper-based antifouling paints to using non-copper or low-copper
alternatives and by monitoring dissolved copper concentrations and toxicity in the water column.
These measures are used to assess copper load reductions and to evaluate progress toward
attaining water quality objectives and protecting beneficial uses.

11  Background

Shelter Island Yacht Basin is a recreational yacht basin near the mouth of San Diego Bay,
California, and is composed of marinas and yacht clubs, an anchorage, a fuel dock, and other
facilities that support the marine industry. SIYB is in an area where the configuration of the
enclosed basin reduces tidal flushing (Figure 1-1).

Copper is commonly used as the biocide in antifouling boat paints because of its effectiveness
in reducing fouling of boat hulls. It is currently legal to use copper in boat paints in the State of
California. However, these paints leach copper into the water column, and, because of the
reduced tidal flushing in SIYB, much of the copper remains. Copper is not only toxic to the
targeted fouling organisms on boat hulls, but may also be toxic to other non-targeted organisms
that inhabit the basin.

Levels of dissolved copper in SIYB have exceeded numeric water quality objectives for copper
and narrative water quality objectives for toxicity and pesticides, and they threaten and impair
the wildlife habitat and marine habitat beneficial uses in SIYB. Because of this exceedance,
SIYB was placed on the list of impaired water bodies compiled pursuant to federal Clean Water
Act (CWA) Section 303(d) (the 303(d) list). The SIYB TMDL was developed to address and
resolve this impairment by reducing the loading of dissolved copper to SIYB.

1.2 SIYB TMDL Compliance Schedule

Under Resolution R9-2005-0019, the SIYB TMDL requires that loading of dissolved copper into
the water column be reduced by 76 percent, from 2,163 kilograms per year (kg/yr) to 520 kg/yr
over a 17-year period (Regional Board, 2005). This time period extends to 2022, based on the
official SIYB TMDL approval date® of February 9, 2005. No reductions in dissolved copper
loading were required during the initial two-year orientation period (2005-2007). The
subsequent 15-year period requires incremental reductions of dissolved copper loading by
10 percent within 7 years (2012); by 40 percent within 12 years (2017); and by 76 percent within
17 years (2022) (Table 1-1).

S For a TMDL to be incorporated into the Basin Plan, it must be approved by the Regional Board, State Water
Resources Control Board (SWRCB), Office of Administrative Law (OAL), and U.S. Environmental Protection Agency
(USEPA) Region 9. The official TMDL approval date is the OAL approval date.
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Table 1-1.
Loading Targets for SIYB TMDL Attainment

Percent Reduction | Reduction to be | Estimated Target Loading
Stage Time Period from SIYB TMDL Attained by End (kglyr of Dissolved

Estimated Loading of Year Copper)

1 2005-2007 0 N/A N/A

2 2008-2012 102 2012 (7 years) 1,900

3 2013-2017 40 2017 (12 years) 1,300

4 2018-2022 76 2022 (17 years) 520

Notes:

a. Loading calculations presented in the 2012 SIYB TMDL Monitoring and Progress Report showed that a 17 percent load
reduction had been achieved. Compliance with the 2012 load reduction goal of at least 10 percent was confirmed by the
Regional Board in a letter to the Port dated July 26, 2013.

kg/yr - kilogram(s) per year

N/A - not applicable

For the first SIYB TMDL compliance year (2012), loading calculation estimates presented in the
2012 Monitoring Report indicated a 17 percent reduction in dissolved copper loading to SIYB,
thus well exceeding the 10 percent goal. In a letter dated July 26, 2013, the Regional Board
stated that “Based on the data submitted and information provided in the Report [2012 SIYB
TMDL Monitoring and Progress Report], the 10 percent reduction in dissolved copper loading
required to demonstrate compliance with the SIYB TMDL by the December 1, 2012, compliance
date was achieved.”

The next interim compliance goal is a 40 percent load reduction by the end of 2017.
1.3  Sources of Dissolved Copper

Based on the Regional Board’s source analysis, the total mass load of dissolved copper to SIYB
was to be 2,163 kg/yr, of which 98 percent of inputs were attributable to passive leaching of
copper from copper-based hull paints on vessels and to hull-cleaning activities (Table 1-2). The
total copper load from the SIYB TMDL equals 2,100 kg/yr from vessel paints. The estimated
load reduction resulting from background, urban runoff, and atmospheric deposition is not
included in this total. This report evaluates the dissolved copper loading based on the vessel-
related contribution, totaling 2100 kg/yr.

Table 1-2.
Sources of Dissolved Copper per the SIYB TMDL
Source Estimated Mass Load Contribution to SIYB
to SIYB (kglyr) (Percent Dissolved Copper)

Passive Leaching 2,000 93
Hull Cleaning? 100 5
Urban Runoff 30 1
Background 30 1
Direct Atmospheric Deposition 3 <1
Sediment 0 0

Total 2,163 100

Notes:

a. As reported in a recent Space and Naval Warfare Systems Center Pacific (SPAWAR) study (Earley et al., 2013) conducted for
the Department of Pesticide Regulation (DPR) in response to California Assembly Bill (AB) 425, the load contributions that result
from passive leaching and hull cleaning may be hard to separate from other contributions because of the accelerated release of
copper (i.e., leaching) that occurs following refreshment of the painted hull surface due to in-water hull cleaning. This issue is
addressed in more detail in Sections 1.9 (Recent Studies and Initiatives) and 4.3 (Evaluation of New Data).

kglyr - kilogram(s) per year
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1.4  Water Quality Objective Criteria

The numeric water quality objective (WQO) for dissolved copper in SIYB is equal to the National
Recommended Water Quality for Aquatic Life of the U.S. Environmental Protection Agency
(USEPA) and the California Toxics Rule (CTR) water quality values for dissolved copper in
marine environments (USEPA, 2000). Continuous or chronic exposures may not exceed
3.1 micrograms per liter (ug/L) over a 4-day average; acute exposures may not exceed 4.8 ug/L
over a 1-hour average. In addition, numeric WQOs must not be exceeded more than once every
three years. Based on these numeric targets and existing monitoring data available at the time
that the SIYB TMDL was implemented; the final waste load allocation was estimated to be 567
kg/yr. This includes a 10 percent margin of safety (57 kg/yr).

In addition to numeric WQOs, the Water Quality Control Plan for the San Diego Basin—
Region 9 (Basin Plan) established narrative WQOs for toxicity and pesticides (Regional Board,
1994) as follows:

Toxicity Objective — All waters shall be maintained free of toxic substances in concentrations
that are toxic to, or that produce detrimental physiological responses in, human, plant, animal,
or aquatic life. Compliance with this objective will be determined by use of indicator organisms;
analyses of species diversity, population density, and growth anomalies; and bioassays of
appropriate duration; or other appropriate methods as specified by the Regional Board.

Pesticide Objective — No individual pesticide or combination of pesticides shall be present in
the water column, sediments, or biota in concentrations that adversely affect beneficial uses.
Pesticides shall not be present at levels that will bioaccummulate in aquatic organisms to levels
that are harmful to human health, wildlife, or aquatic organisms.

Two beneficial uses within SIYB are threatened by elevated dissolved copper concentrations:
marine habitat (MAR) and wildlife habitat (WILD). The Regional Board indicated that, if numeric
WQOs are met for dissolved copper, then narrative WQOs will also be considered met.
However, because current numeric WQOs are not site-specific, direct assessments of toxicity
as well as SIYB biota also directly indicate basin-wide attainment of beneficial uses and
narrative WQOs.

1.5 Monitoring Purpose

Because of the proportional contribution of copper loading to SIYB from copper-based hull
paints, tracking of vessel conversions from copper to non-copper or low-copper hull paints is
being used as the primary method to assess compliance with interim and final SIYB TMDL
load-reduction targets. In addition, water quality monitoring assesses long-term improvements in
water quality, as measured by surface-water dissolved copper concentrations and toxicity. In
addition, water quality monitoring will be used to determine final compliance with both numeric
and narrative WQOs throughout the basin. By conducting both vessel tracking and water quality
monitoring on an annual basis, the program will eventually be able to evaluate the relationship
between load reductions and water quality improvements. Additionally, this approach will
provide the data needed to assess the overall effectiveness and success of the SIYB TMDL
implementation in attaining both loading reductions and numeric WQOs to protect the basin’s
MAR and WILD beneficial uses.
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Results of the vessel tracking program will be used to assess both interim and final compliance
with the SIYB TMDL loading reduction requirements for dissolved copper into SIYB. Water
quality monitoring will be used to annually assess dissolved copper concentrations and toxicity
levels, and to determine progress toward final numeric and narrative objectives. These
objectives are defined in the SIYB TMDL, which the Regional Board incorporated into the Basin
Plan under Resolution Number R9-2005-0019.

1.6 Implementation of Best Management Practices

The Port has incorporated an adaptive management program and best management practices
(BMPs) to reduce copper loads in SIYB and throughout San Diego Bay. The five elements of
this program are:

e Alternative hull paint testing and research

e Transition to non-copper hull paints

o Policy development and legislation (e.g., requiring permits for in-water hull-cleaning
businesses)

e Education and outreach to boaters

e Monitoring and data assessment

The Shelter Island Master Leaseholders (SIML) TMDL Group was formed to represent the nine
marinas and yacht clubs in SIYB. The group’s purpose is to compile information from marinas
and yacht clubs collected from the boat owners in their facilities for SIYB TMDL Investigative
Order reporting requirements. In addition, the SIML TMDL Group has developed a BMP
program specific to the marinas and yacht clubs in SIYB with similar components.

Over the course of the SIYB TMDL program, multiple additional BMP measures have been
integrated to build on previous knowledge and to help effectively implement the SIYB TMDL
program. Additional measures include:

e Meetings between the Port and other stakeholders in SIYB about the SIYB TMDL

¢ Increased scrutiny of water quality data and analytical methods

o Reassessment of field sampling techniques, which included additional oversight of field
procedures

¢ Review of methods used to track the type of bottom paints used on vessels in SIYB

These measures were implemented to collect relevant useful data and to enhance
communication among all involved parties. The intent of this iterative and collaborative process
is to provide transparency to the process and to provide a known and scientifically defensible
dataset to support the SIYB TMDL compliance objectives.
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1.7 Review of 2013 Monitoring and Progress Report Recommendations

Over the past several years, the annual monitoring and progress report has included a
‘Recommendations Section.” The Recommendations Section includes recommended
modifications or courses of action based upon the findings from the current year’s monitoring
program. Recommendations made to date have included suggested changes or modifications to
the monitoring program’s implementation based on observations during the collection of field
samples, results of laboratory testing of samples, and techniques employed to analyze the test
results. In addition, recommendations have been made in regard to new developments in the
policy for and evaluation of copper biocide hull paints. In general, annual recommendations are
intended to promote an adaptive management approach to planning and implementing the SIYB
TMDL.

Five recommendations were proposed in the 2013 SIYB TMDL Monitoring and Progress Report
(AMEC, 2014). These recommendations are summarized in Table 1-3. The status of each 2013
recommendation is discussed in Section 5.0 (Recommendations). Execution of the 2014 SIYB
TMDL monitoring program was modified, as needed, to incorporate these recommendations.

1.8 Revision of Monitoring Plan

The Monitoring Plan requires an update to incorporate the acceptance of any monitoring
revisions noted in Table 1-3. The Updated SIYB TMDL Monitoring Plan is included as
Appendix A to this document.

1.9 Recent Studies and Initiatives

Since the submittal of the 2012 SIYB TMDL Monitoring and Progress Report to the Regional
Board, there have been numerous recent studies and initiatives associated with copper boat
paints and the establishment of site-specific water quality objectives that warrant further
examination of their effects on the future implementation of the SIYB TMDLS. This information is
summarized below and discussed in Section 4.3 (Description of Ongoing Initiatives, Studies,
and Reports Relevant to the SIYB Dissolved Copper TMDL).

Assembly Bill 425 — In October 2013, Governor Brown signed Assembly Bill (AB) 425, which
required the DPR by February 1, 2014, to (1) determine the existing leaching rate for copper-
containing antifouling paint commonly used on recreational vessels, and (2) recommend
appropriate mitigation measures that may be implemented to protect aquatic environments from
the effects of copper leached from hull paints. The DPR took the following actions:

e The DPR and the American Coatings Association funded a study (herein referred to as
“‘SPAWAR study”) conducted by the Space and Naval Warfare Systems Center Pacific
(SPAWAR) and Scripps Institution of Oceanography (Earley et al., 2013) to estimate the
in situ leach rates of commonly used copper boat paints under various uses and
environmental conditions.

6 The recent studies and initiatives information summary presented in this report was also discussed in the 2013
SIYB TMDL Monitoring and Progress Report. This information is being presented again here as it is important,
pertinent, and applicable to the future direction of the SIYB TMDL.
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Table 1-3.
2013 Monitoring and Progress Report Recommendations

2013 Report Recommendation

Recommendation Rationale

Issue 1: Implications of SPAWAR Study for SIYB TMDL — The Port recommends
that the Regional Board, SIYB TMDL stakeholders (the Port and SIML TMDL Group),
and the study scientists from SPAWAR assemble a working group to hold meeting(s)
and specifically discuss how this new information affects the future direction of the SIYB
TMDL. In particular, the objectives of this collaborative effort would include:

e Discussions of the report’s findings and agreement on the relevance of this new
information to ongoing TMDL monitoring and assessment, and determination of
the appropriate approach to work with the Regional Board to adjust load
calculation and contribution estimates for assessing future compliance with
TMDL targets

o Development of a consensus on the degree to which this new information affects
the direction of the SIYB TMDL as the stakeholders continue with the program
during the second interim compliance period

e Participation with the San Diego and other Regional Boards to develop
consistency in how the data generated by these new studies are used in the
future, both locally and in other locations (e.g., the dissolved copper TMDLs for
Newport Harbor and Marina del Rey)

As part of its AB 425 assessment, the DPR contracted SPAWAR to conduct an
evaluation of the leaching rates of copper hull paints. The SPAWAR study refined
estimates of life cycle copper leach rates from ablative and epoxy copper hull paints
as well as loading estimates of dissolved copper released to the water column as a
result of in-water hull-cleaning employing BMP and non-BMP cleaning methods.
The results of SPAWAR’s study, in combination with other AB 425 findings, may be
paradigm shifting with regard to the Regional Board’'s original dissolved copper
loading assumptions identified in Resolution R9-2005-0019. Consequently, the Port
recommended to the Regional Board that a working group be assembled that
consists of the scientists that conducted the study, SIYB TMDL stakeholders, and
the Regional Board to evaluate the results of the SPAWAR study and to determine
how the results may affect the future of the TMDL.

Issue 2: Updating Loading Assumptions and Conceptual Model — The Port
recommends that the conceptual model be revised to incorporate the applicable findings
of the recent copper hull paint leaching studies, and that any revisions of the conceptual
model be based upon the consensus of the working group described in Issue 1, above.

The loading assumptions presented in the 2011 SIYB conceptual model may
require updating on the basis of the dissolved copper loading estimates presented
in the SPAWAR study and the interpretation of these study data by the DPR.

Issue 3: Site-Specific Objectives — It is evident that site-specific objectives for copper
in marinas or harbors, such as USEPA’s saltwater copper biotic ligand model (BLM)
currently in development, have broad support among California regulators. In
preparation for the USEPA’s completion of the saltwater copper BLM, the Port
recommends that the SIYB TMDL stakeholders and Regional Board lay the groundwork
necessary to implement this approach once it is adopted. This preparation would
include evaluating existing data, identifying data gaps, and developing work plans for
the potential studies needed to support the BLM approach for developing a site-specific
dissolved copper water quality objective for SIYB. An example of such a potential study
is a site-specific study to assess the levels of biotic ligands in SIYB and how these
levels may vary seasonally and spatially. Such a water quality objective might apply to
other locations within San Diego Bay. Additionally, the Port would encourage the
Regional Board to submit a support letter to the USEPA for the development of the BLM
consistent with the letter sent by Thomas Howard of the SWRCB.

The USEPA is continuing its development of a saltwater copper criteria document
using the BLM. In its AB 425 memorandum and mitigation measures, the DPR
stated “...dischargers or TMDL responsible parties may consider pursuing site
specific objectives (SSOs), which are allowed under the Water Boards’ Basin Plans.
Moreover, these parties could potentially rely on the Water Effects Ratio approach
or on the marine Biotic Ligand Model (if and when it is accepted by U.S. EPA) as
the basis for the SSOs.”
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Table 1-3.
2013 Monitoring and Progress Report Recommendations (continued)

2013 Report Recommendation

Recommendation Rationale

Issue 4: In-Water Hull Cleaning — The Port recommends that the Regional Board,
SIYB TMDL stakeholders, the California Professional Divers Association, and other
appropriate entities assess regulatory oversight responsibility for in-water hull cleaning
in light of the DPR’s recent higher estimates (compared with the TMDL estimate of
5 percent) of copper loading attributed to hull-cleaning. One objective of this
assessment would be to evaluate the role of the Regional Board in developing a
regulatory framework and implementing stricter standards for in-water hull cleaning. The
DPR supports this idea by stating in its memorandum, “DPR calculated that in-water hull
cleaning attributes 41-62% of the dissolved copper in coastal marinas depending on the
paint type and whether BMPs were used or not. Therefore, management (regulatory or
non-regulatory) of in-water hull cleaning could significantly help to lower dissolved
copper concentrations in marinas where these activities are common.”

In Appendix 2 of its AB 425 memorandum, the DPR recommends specific mitigation
regarding in-water hull-cleaning practices. The recommendations are summarized
as follows:

e |mprove the management of in-water hull-cleaning practices by relying on
BMPs or certification programs to reduce the amount of copper leaching from
boat hulls.

e Explore the possibility of reducing in-water hull-cleaning frequency to no more
than once per month.

e As part of reformulation, include painted-hull maintenance information as part
of their revised product labels for copper antifouling paint (AFP) registrants.

Copper AFP registrants should develop a hull-cleaning brochure to be distributed to
boaters via boatyards.

Issue 5: Presence of Harmful Organisms in Bay Water Samples — \When collecting
raw bay water samples, the toxicity laboratory should conduct microscopic observations
of the samples prior to initiating toxicity tests. These visual observations should note the
presence of any predatory species (such as the dinoflagellate Noctiluca sp. observed in
the 2013 monitoring project) or other naturally occurring species (such as the
phytoplankton that cause harmful algal blooms [HAB]). When possible, the laboratory
should send images of the phytoplankton observed in the samples to HAB scientists at
Scripps Institution of Oceanography to confirm observations. If predatory species or
HAB species are observed, determine whether the samples should be filtered before
testing to remove the threat and whether the samples need to be recollected. A
standard operating procedure for this evaluation process should be included in the
revised SIYB TMDL Monitoring Plan.

During the 2013 toxicity testing program, laboratory staff noticed the presence of a
predatory dinoflagellate (Noctiluca sp.) in the test samples. A predatory
dinoflagellate was affecting test organism survival. If unnoticed by laboratory staff,
the result could have been a “false positive” toxic response. To mitigate this
possibility, test samples were filtered for the bivalve larvae test prior to test
initiation. False positive toxicity responses to sensitive test animals due to the
presence of toxin-producing algae have also been noted in other studies. Based
upon this evidence, the presence of potentially harmful organisms in the test
samples needs to be evaluated before laboratory exposures are initiated.

Notes:
a 2013 Shelter Island Yacht Basin TMDL Monitoring and Progress Report (AMEC, 2014)
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e The DPR prepared a memorandum (dated January 30, 2014) entitled “Determination of
Maximum Allowable Leach Rate and Mitigation Recommendations for Copper

Antifouling Paints Per AB 425."T This memorandum presented (1) the DPR’s modeling
approach and rationale for decision making, (2) the DPR’s recommendations for
mitigation, and (3) the selected maximum allowable leach rate.

The AB 425 legislation, required studies, and DPR findings will fill an important data gap
associated with life cycle leaching estimates of dissolved copper from ablative and epoxy boat
paints and will estimate the dissolved copper load attributed to passive leaching and in-water
hull cleaning.

USEPA Saltwater Criteria — The USEPA is continuing to develop copper saltwater criteria with
the biotic ligand model (BLM).

Once finalized and approved by all appropriate regulatory agencies, this approach for
developing site-specific water quality objectives may be considered for SIYB as a tool to assess
whether the current SIYB TMDL water quality objective of 3.1 ug/L for dissolved copper is
overprotective, based on the ambient water quality characteristics within SIYB.

Mussel Larvae Toxicity — In 2013, Casey Elaine-Capolupo Bosse conducted a University of
San Diego Master's thesis study entitled “Copper Bioavailability and Toxicity to Myftilus
galloprovincialis in Shelter Island Yacht Basin, San Diego, CA.”

This study provides paired dissolved copper concentrations and mussel larvae toxicity results
for numerous locations in SIYB, and evaluates the bioavailability of dissolved copper in SIYB
relative to the copper-binding capacity (i.e., ligands) of the ambient waters.

Harbor Island Dissolved Copper Study — Dr. Alberto Zirino of Scripps Institution of
Oceanography presented the results of a study entitled “Copper in Harbor Island East and West
Inlets: Keys to Understanding Detoxification Processes?”

This study was conducted in Harbor Island’s West and East Basins and suggests that wind
speed and direction have the potential to dampen the tidal exchange of surface waters in
marina basins, resulting in an increased level of dissolved copper in surface waters compared
with that in deeper waters. While this study was not conducted in SIYB, the study findings are
important and may assist in evaluating the behavior of dissolved copper in enclosed basins
such as SIYB.

1.10 Content of Report

This TMDL monitoring and progress report for SIYB presents the monitoring results for 2014
(the second year of the second compliance target period, 2013—-2017), and includes:

o Methods to assess, estimate, and reduce copper loads

7 Data from the 2014 DPR memorandum will be taken into consideration in the SIYB TMDL Conceptual Model
update that will be prepared and submitted to the Regional Board in 2015.
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e TMDL implementation, including BMPs implemented by the Port in SIYB and throughout
San Diego Bay

e BMP implementation by yacht clubs and marinas in SIYB

e Evaluation, interpretation, and tabulation by the Port and SIML TMDL Group of data
collected by the Port, yacht clubs, and marinas on vessel tracking and hull paint
conversions

e Water quality monitoring data, including chemical and toxicological evaluations of
surface water samples collected in August 2014

¢ Information about recent studies, initiatives, and legislation associated with the use of
copper biocide boat paints and the establishment of site-specific water quality objectives

o Discussion of the 2014 TMDL monitoring program findings

e Specific issues related to implementation of the SIYB TMDL monitoring program and
recommendations to address these issues

Appendix A is the updated SIYB TMDL Monitoring Plan. Appendix B contains BMP plans for
both the Port and the SIML TMDL Group. Appendix C is the vessel tracking data spreadsheet
(including information for each available slip) for the entire SIYB. Appendix D has all water
quality monitoring results for the August 2014 sampling event, including field sample collection
data, analytical chemistry reports, and the bioassay report. Appendix E includes SIYB-related
correspondence that occurred during 2014 between the Port and other agencies. Appendix F
provides reference information regarding new studies of paint materials and technologies.
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2.0 METHODS

This section details the BMP plans in place to reduce copper loads, methods used to estimate
load reductions (e.g., vessel hull paint tracking), the field program methods to assess dissolved
copper levels in SIYB, and the project-specific quality assurance and quality control (QA/QC)
procedures used during water quality monitoring.

2.1  SIYB Implementation of Best Management Practices

The Port has developed a comprehensive copper reduction program and maintains a
cumulative list of copper reduction BMPs implemented in support of the TMDL since 2007. In
addition, the SIML TMDL Group was involved in selecting and implementing BMPs that
contribute to the dissolved copper load reductions in SIYB. Selection, implementation, and
effectiveness assessments of BMPs were at the discretion of each Named Party. In compliance
with Investigative Order reporting requirements, the SIML TMDL Group submits information
annually to the Port that details the BMPs and actions implemented throughout the year to
reduce dissolved copper loads to SIYB. The Port’'s BMP plan, the SIML TMDL Group’s BMP
plans, and a calendar of 2013 BMP activities in SIYB are in Appendix B.

2.2 San Diego Bay-Wide Implementation of BMPs

The BMP report in Appendix B also describes BMPs or other actions implemented by the Port to
reduce dissolved copper discharges from boat hulls into harbors or marinas within San Diego
Bay. The Port also reported actions that were taken to reduce dissolved copper discharges to
marinas beyond San Diego Bay, including actions with statewide or national applicability.

2.3 Dissolved Copper Load Analysis

This section describes the methods and procedures used to estimate dissolved copper loading
into SIYB during 2014. This information includes vessel tracking methodologies and estimates
of the contribution of dissolved copper into SIYB as a result of in-water hull cleaning, and a
discussion of how these two factors were combined to estimate the annual dissolved copper
load from all sources to SIYB in 2014.

2.3.1 Vessel Tracking

Annual reduction of copper loading was assessed by tracking conversions of hull paints from
copper to non-copper or low-copper (i.e., less than 40 percent copper) products for vessels
moored in SIYB. Named Parties that house vessels in SIYB (i.e., marina and yacht club owners
and operators) reported to the Port vessel tracking data collected from their operating facilities
from January 1, 2014 through December 31, 2014.

Yacht club and marina operators collected vessel tracking data by distributing a survey form to
all SIYB boat owners. The survey, a standard form developed by the SIML TMDL Group, was
given to all marina and yacht clubs in SIYB to distribute. An example of the survey form is in
Appendix C. Although boat owner response to the survey was not mandatory at all facilities, if
no response was initially received, follow-up attempts to gather the information were made with
telephone calls and emails.
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Vessel tracking data requested as per the Monitoring Plan are listed in Table 2-1. Vessel

tracking data submitted by the SIML TMDL Group are in Appendix C.

Table 2-1.
Vessel Tracking Data Required by Monitoring Plan

Vessel Tracking Data Fields

Name of marina or yacht club

Date of report

Total number of slips or buoys in facility available to be occupied by vessels

BlwIN =

Slip/mooring occupation data

a. Percentage of time unoccupied

b. Percentage of time occupied by vessel(s) with known copper hull paint

c. Percentage of time occupied by vessel(s) with aged-copper hull paint

d. Percentage of time occupied by vessel(s) with documented low-copper hull paint

~ [~ |~ |~

e. Percentage of time occupied by vessel(s) with documented non-copper hull paint

5. Vessel-specific information

a. Vessel type (sail or power)

b. Vessel length

c. Vessel beam width

As a data QA/QC and confirmation check, additional information on paint type was required for
vessels with low-copper (less than 40-percent copper) or non-copper hull paints (Table 2-2).

Table 2-2.
Low-Copper and Non-Copper Hull Paint Vessel Data

Vessel Tracking Data Fields

Paint brand name

Product number

Name of boatyard that applied paint

Painting date

aR|eN -

Percent copper if low-copper hull paint is indicated

Vessel tracking data from SIYB included the percentage of time that slips were unoccupied or
were occupied by vessels with copper, aged-copper, low-copper, non-copper, or unknown hull
paints, as required by the Investigative Order (Table 2-3). The occupancy rate at most yacht
clubs and marinas in SIYB was calculated using a nightly count of empty slips. The annual
percentage of time that the slip was occupied was determined by dividing the total number of

days occupied by 365 days.
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Table 2-3.
Vessel Tracking Data Required Annually by Investigative Order

Vessel Tracking Data Fields

1. Total number of slips or buoys in facility available to be occupied by vessels
2. Number of unoccupied slips or buoys and length of time unoccupied during each year
3. Number of vessels confirmed with copper-based hull paints and approximate length of time

occupying a slip or buoy in facility each year

Number of vessels confirmed with aged-copper-based hull paints? and approximate length of
time occupying a slip or buoy in facility each year

5. Number of vessels confirmed with alternative hull paints, by hull paint type, and approximate
length of time occupying a slip or buoy in facility each year

6. Number of vessels with unconfirmed information about hull paints and approximate length of
time occupying a slip or buoy in facility each year
7. Estimate of the dissolved copper load reduction achieved for the year (kg/yr and percent)
Notes:
a Per 2013 Regional Board letter
kglyr - kilogram(s) per year

The SIML TMDL Group submitted vessel tracking data to the Port for the yacht clubs and
marinas in SIYB, including confirmation of the category of hull paint reported for boaters who
responded to the survey. Low-copper and non-copper hull paints were considered to be
confirmed if the required supporting data that were reported (i.e., all of the required data fields
were completed) for a given hull paint confirmed the copper content of a reported paint type
(Table 2-2). Vessels stored out of the water (e.g., on HydraHoists®), in slip liners, or reported to
have no bottom paint were also confirmed as having non-copper paint for that slip.

For vessels to be considered as having hulls containing aged-copper paints, the painting date
submitted must have been on or before December 31, 2011, for the 2014 monitoring year.
Otherwise, the paint type was listed as either unconfirmed low-copper or unconfirmed
non-copper. To be conservative, loading calculations for unconfirmed low-copper and
unconfirmed non-copper paint were performed, assuming that paint was copper-based if the
boat owner did not know the paint type. These data were used to calculate the annual dissolved
copper load to SIYB from vessels under both confirmed and unconfirmed scenarios, as
described further in Section 2.3.3.

2.3.2 Hull Cleaning

The copper load attributed to in-water hull cleaning for the 2014 monitoring year was calculated
on the basis of the SIYB TMDL source analysis calculations and copper load per cleaning event
provided in Appendix 2 of the SIYB TMDL (Regional Board, 2005). The SIYB TMDL calculation
assumed that all vessels had copper hulls and were cleaned approximately monthly, with BMPs
used on only half of the vessels. However, since the Port’s adoption of in-water hull-cleaning
regulations in October 2011, all hull cleaners working in SIYB are required to use BMPs for
every cleaning event. Based upon this requirement, the 2014 load was calculated assuming that
100 percent of the in-water hull-cleaning events were conducted using BMPs to reduce copper
emissions (compared with 50 percent assumed in the SIYB TMDL).
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2.3.3 Annual Dissolved Copper Load

Starting with the 2013 monitoring year (and continuing in subsequent years during the second
interim TMDL loading reduction period), SIYB TMDL copper load reduction has been assessed
by tracking the number of vessel hulls with copper paint, low-copper paint, aged-copper paint, or
non-copper paint, as well as by counting the number of vacant slips in SIYB. Vessels that have
aged-copper paint are considered to be in the low-copper category, but are tracked separately.

As was done in previous years, the 2014 tracking program estimated loading reductions
conservatively. If the hull paint name and type were unknown, the paint was assumed to be
copper-based. Additionally, if the latest painting date was unknown, the vessel was assumed to
be recently painted. Lastly, if the occupancy time of a slip or mooring was not reported, the slip
or mooring was assumed to be occupied 100 percent of the time (i.e., 365 days per year). Data
on paint categories for transient vessels visiting the Port-operated transient vessel dock and
temporary anchorage were not collected; therefore, all such vessels were assumed to have
copper hull paints.

The assumptions below were used by the Regional Board to derive the baseline copper loading
identified in Appendix 2 of the SIYB TMDL (Regional Board, 2005). Loading reductions for the
2014 SIYB TMDL monitoring program were calculated on the basis of comparisons to these
baseline conditions:

e All 2,363 SIYB slips or buoys were occupied by a number of vessels (N,).

e All 2,363 recreational vessels moored within SIYB have copper-based paints
100 percent of the time.

¢ Annual loading from passive leaching basin wide (Lp) equals 2,000 kg/yr.
e Annual loading from hull cleaning (L») equals 100 kg/yr8.

e Average annual loading per vessel (L,) with copper hull paint equals 0.9 kg/yr, where L,
= (Lp+ Ln)/Ny.

In accordance with the SIYB TMDL, this loading reduction analysis assumed that there was an
average loading reduction of 0.9 kg/yr for every vessel in SIYB that converted from
copper-based to non-copper-based paints. The use of low-copper hull paints was also
recognized in the SIYB TMDL as a viable means of reducing copper loading to the basin. Low-
copper paints have been identified as those with copper content that is approximately
50 percent of the maximum commercial application content of up to 76 percent copper. Hull
coatings were considered to have low-copper content if they were less than 40 percent copper,
as described in the Monitoring Plan (May 2011). This loading reduction analysis also assumed
that, on average, each vessel that transitioned to low-copper hull paints reduced annual
dissolved copper loading by 50 percent (0.45 kg/yr). Aged-copper paints were considered as a

8 The copper load estimate attributed to in-water hull cleaning used for the 2014 monitoring program differs from the
estimate presented in the SIYB TMDL. The SIYB TMDL assumed that 50 percent of the in-water hull cleaning in SIYB
would be conducted using BMPs. Based upon the Port’'s ordinance, the 2014 load calculations assumed that
100 percent of in-water hull cleaning is conducted using BMPs.
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0.45-kg/yr load if they were applied prior to December 31, 2011. The assumptions for the
calculations of annual dissolved copper loading are in Table 2-4.

Table 2-4.
Dissolved Copper Loading Calculation Assumptions

Dissolved Copper Loading Assumptions

All vessels moored in SIYB at the enactment of the TMDL had copper hull paints

Average annual dissolved copper load from a vessel with copper paint equals 0.9 kg/yr

Vessels with unknown hull paints have copper paint

Slips/moorings for which occupancy data were not provided were 100 percent occupied

Annual dissolved copper load from a vessel with non-copper hull paint equals 0 kg/yr

Low-copper hull paints include paints with less than 40 percent copper

Average annual dissolved copper load from a vessel with low-copper paint equals 0.45 kg/yr

© N oW N~

Copper paints applied prior to December 31, 2011, have an annual dissolved copper load that
equals 0.45 kg/yr

9. Annual loads were normalized by the percent of time vessels were docked in SIYB

Notes:
kglyr - kilogram(s) per year

Annual loading was calculated for each slip by multiplying the reported dissolved annual loading
for a given hull paint category by the percentage of time a slip was reported to be occupied
(e.g., the product of 0.9 kg/yr for copper hull paints and 90-percent occupancy results in an
annual loading of 0.81 kg/yr). In the case of the Port-operated anchorage, data on the number
of three-day permits issued weekly were used to calculate annual occupancy and loading. For
each issued permit, it was assumed that the vessel occupied the anchorage for an average of
two days, and because no hull paint data were collected, all vessels were assumed to have
copper paints. Therefore, annual dissolved copper loading due to passive leaching was
calculated by multiplying the annual dissolved copper load (0.9 kg/yr) by the average number of
vessels occupying the anchorage weekly in 2014 and the average percentage of time that slips
were occupied.

Furthermore, the load reduction analysis was performed for in-water hull cleaning compared
with the load determined in the SIYB TMDL per cleaning event, assuming that BMPs were used
50 percent of the time (8.5 ug per square centimeter [cm?] per event). Using this load and the
maximum vessel count in the SIYB TMDL (2,363 vessels), the load due to in-water hull cleaning
was estimated to be approximately 100 kg/yr. Since the implementation of the Port’s in-water
hull cleaning ordinance and required use of hull-cleaning BMPs, the estimated load per cleaning
event has been reduced to 6.2 ug/cm?/event. Additionally, with the vessel tracking data that are
now being collected annually, the known number of copper hulls and their average wetted hull
size were used in the calculation rather than assuming that all hulls contain copper paint. The
same number of events was used in the 2014 calculation as in the TMDL (14 cleaning
events/year). The estimated dissolved copper load due to in-water hull cleaning for the 2014
monitoring year was then compared with the TMDL estimate of 100 kg/yr.
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2.4 Water Quality Monitoring

Water quality was sampled to measure the average concentration of dissolved copper in the
basin. The monitoring used methods consistent with those of prior studies conducted by the
Regional Board in SIYB, as reported in Appendix 6 of the TMDL (Regional Board, 2005). To be
consistent with these prior studies, water quality was monitored at six stations in SIYB and at
one reference station in the main channel of San Diego Bay adjacent to SIYB. These station
locations were similar to those sampled by the Regional Board and met the Investigative Order
requirement of spatially representing dissolved copper concentrations in SIYB, as described in
the Monitoring Plan (Weston Solutions, Inc. [Weston], 2011; AMEC, 2014).

As required in the SIYB TMDL, dissolved copper concentrations were compared with the
baseline level of 8.28 + 1.36 pg/L (mean + standard error). This value was calculated using
water quality data collected between 2005 and 2008 from stations in the immediate vicinity of
the Regional Board monitoring station network (Weston, 2011). Prior to the 2013 monitoring
event, measurement of free copper ion activity in SIYB was also a component of the monitoring
program. The Port recommended removing free copper measurement from the monitoring
program because measurement of free copper is a new research tool for which there is no
certification or USEPA standard method guidance. Additionally, the calibration process for the
instrument that measures free copper is very specialized and takes anywhere from several
hours to overnight to perform properly. The Regional Board accepted the Port’s
recommendations and the measurement of free copper ion activity is no longer a required
component of the monitoring program.

2.41 Sampling Locations

The SIYB water quality monitoring station network was composed of six stations within SIYB
(i.e., SIYB-1 to SIYB-6) and one station in the main channel of San Diego Bay outside of the
mouth of the basin (SIYB-REF) (Table 2-5 and Figure 2-1). To the greatest extent possible,
samples were collected within approximately +3 meters of the target coordinates.

Table 2-5.
Sampling Station Coordinates
. Target Actual
Rtaces Latitude Longitude Latitude Longitude
SIYB-1 32.71821 -117.22601 32.71824 -117.22601
SIYB-2 32.71412 -117.22921 32.71419 -117.22929
SIYB-3 32.71550 -117.22989 32.71552 -117.22987
SIYB-4 32.71683 -117.23203 32.71684 -117.23203
SIYB-5 32.71217 -117.23297 32.71214 -117.23306
SIYB-6 32.70858 -117.23514 32.70875 -117.23513
SIYB-REF 32.70406 -117.23232 32.70411 -117.23224
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2.4.2 Sampling Date

Water at the seven monitoring stations (six SIYB stations and one San Diego Bay reference
station) was sampled on August 12, 2014. In accordance with the Monitoring Plan, water
sampling bracketed slack high tide during the summer. By sampling in the summer, dissolved
copper concentrations were expected to be at their annual peak in the water column because
rates of copper release from antifouling paints are higher at warmer sea surface temperatures
and during periods with a greater frequency of hull cleaning. This sampling approach was
designed to provide the most conservative estimate of dissolved copper concentrations for
SIYB.

2.4.3 Sample Collection

Discrete water samples were collected at each station using a Niskin bottle deployed from a
sample collection vessel. “Clean hands” sampling techniques were used, consistent with the
project-specific and approved Quality Assurance Project Plan (QAPP). All stations were located
using the Differential Global Positioning System.

Samples were collected within one meter (m) of the surface and are referred to herein as
“surface samples.” Field measurements were taken at each station for hydrogen ion
concentration (pH), salinity, and temperature using a YSI Incorporated (YSI) Pro Plus data
sonde. In situ analytical methods and detection limits are listed in Table 2-6.

Table 2-6.
In Situ Analytical Methods and Detection Limits
Water Quality Method Rep.or?ing
Measurement Limit
Salinity YSI Pro Plus 0.1 ppt
Temperature YSI Pro Plus 0.1°C
pH YSI Pro Plus 0.2 pH unit
Notes:
°C - degrees Celsius

pH - hydrogen ion concentration
ppt - part(s) per thousand
YSI - YSI Incorporated

After collection, water samples were transferred to labeled containers for analysis for total and
dissolved copper and zinc, total organic carbon (TOC), dissolved organic carbon (DOC), and
toxicity.

Detailed field notes were recorded during sample collection at each station and all water
samples were logged on a chain-of-custody (COC) form, and then placed in a cooler on ice.
Samples were stored at 4 degrees Celsius (°C) in the dark until delivered to the appropriate
laboratory for analysis, within 24 hours of collection. Water chemistry analyses were conducted
by Weck Laboratories (Weck) of City of Industry, California; toxicity tests were conducted by
Nautilus Environmental Laboratory (Nautilus) of San Diego. Both laboratories are accredited
through the California Environmental Laboratory Accreditation Program (ELAP). Photographs
taken during field sampling are in Figure 2-2.
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2.4.4 Equipment Decontamination and Cleaning

The Niskin bottle was cleaned prior to sampling with clean, soapy water and thoroughly rinsed
with deionized water. Upon deployment, the Niskin bottle received a thorough site water rinse
prior to sample collection. After collection, water samples were transferred using the clean
hands method from the Niskin bottle to laboratory-certified, contaminant-free, high-density
polyethylene bottles. The Niskin bottle was also rinsed thoroughly with deionized water between
sites, and then rinsed with the site water of each station before sample collection.

2.4.5 Chemical Analyses

After collection was completed, water samples were transported to the laboratory under
customary COC protocols. Samples were analyzed for total and dissolved copper, total and
dissolved zinc, TOC, and DOC, following certified USEPA or Standard Method (SM) test
methods. The test method selection was based on the best available combination of sensitivity
(low-level detection limits), accuracy (minimum susceptibility to bias or matrix interference), and
precision (reproducibility) in accordance with the QAPP.

While the SIYB TMDL specifies the long-term monitoring of dissolved copper concentrations in
the water column, general water quality measurements (of salinity, temperature, TOC/DOC, and
pH) were also taken at each station. Natural water quality parameters such as DOC are well
known to affect the bioavailability and toxicity of copper in marine environments (Delgadillo-
Hinojosa et al., 2008; Rosen et al., 2005; and Zirino, 2002). Zinc was also included for testing
because it is commonly used as an alternative biocide in antifouling paints. Both total zinc and
dissolved zinc were measured to determine whether concentrations are increasing as vessel
hull paints are converted from copper-based to non-copper based paints.

Analysis of water quality data included calculations of average dissolved copper concentrations
to determine basin-wide compliance with the CTR dissolved copper criteria continuous
concentration (CCC) target (3.1 ug/L). In Section 3 (Results), the 2014 dissolved copper results
are compared with the 2005-2008 baseline data as reported in the Monitoring Plan (Weston,
2011) to evaluate how dissolved copper levels are changing over time.

The laboratory analytical methods and detection limits are specified in Table 2-7.
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Table 2-7.
Laboratory Analytical Methods and Detection Limits
Water Quality Method Method Reporting
Measurement Detection Limit Limit
Total Copper USEPA 1640 0.0038 pg/L 0.010 pg/L
Dissolved Copper USEPA 1640 0.0038 pg/L 0.010 pg/L
Total Zinc USEPA 1640 0.036 pg/L 0.20 g/l
Dissolved Zinc USEPA 1640 0.036 pg/L 0.20 pg/L
TOC SM 5310 B 0.016 mg/L 0.10 mg/L
DOC SM 5310 B 0.016 mg/L 0.10 mg/L
Notes:
ug/L - microgram(s) per liter
mg/L - milligram(s) per liter
DOC - dissolved organic carbon
TOC - total organic carbon
SM - Standard Method
USEPA - U.S. Environmental Protection Agency

2.4.6 Toxicity Testing

Toxicity testing consisted of a 96-hour acute bioassay test using Pacific topsmelt (Atherinops
affinis) to be consistent with the SIYB TMDL guidance (Regional Board, 2005). Additionally, a
48-hour chronic bioassay test using mussel larvae (Mytilus galloprovincialis) was performed
because previous studies have used the 48-hour mussel larvae chronic test as their primary
indicator of toxicity. Both tests were used to assess compliance with the narrative toxicity
objective because both species have ecological relevance to the marina environment and
previously have been found to be sensitive to copper.

2.4.6.1 Topsmelt 96-Hour Acute Bioassay

Topsmelt acute toxicity tests were initiated on August 13, 2014, for all samples collected in SIYB
and followed the procedures described in Methods for Measuring the Acute Toxicity of Effluents
and Receiving Waters to Freshwater and Marine Organisms (USEPA, 2002).

Juvenile topsmelt were exposed for 96 hours to three sample concentrations (0.5 dilution series)
and a control. Each concentration was tested with six replicates and five topsmelt per replicate.
Water quality measurements were conducted daily of dissolved oxygen (DO), temperature, pH,
and salinity. Test conditions are summarized in Table 2-8. After 96 hours, percent survival was
calculated. The test was considered acceptable if mean survival was greater than or equal to
90 percent in the controls.

A 96-hour reference toxicant test using copper chloride was conducted concurrently with the
project samples to evaluate the relative sensitivity of test organisms to a single known chemical,
as well as the laboratory’s proficiency with the test procedure. The topsmelt reference toxicant
test was conducted with concentrations of 0, 50, 100, 200, 400 and 800 pg/L copper. The
reference toxicant test was tested concurrent with the SIYB samples and used the same batch
of test organisms. At test termination, the median lethal concentration (LCs) was calculated and
compared to historical laboratory reference toxicant test data for this species. Test organisms
were considered to be responsive and appropriately sensitive when the test LCso was within two
standard deviations of the historical laboratory standard.
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Table 2-8.
Conditions for the 96-Hour Pacific Topsmelt Bioassay

96-Hour Acute Fish Survival Bioassay

Samples Tested SIYB-1, SIYB-2, SIYB-3, SIYB-4, SIYB-5, SIYB-6, SIYB-REF
Date Sampled August 12, 2014
Test Dates August 13-17, 2014
Test Species Pacific topsmelt (Atherinops affinis)
Test Protocol EPA-821-R-02-012 (USEPA, 2002)
Test Acceptability Criterion =90 percent mean survival in the laboratory control
Test Type and Duration Acute survival/96-hour static-renewal (48-hour water renewal)
Organism Supplier Aquatic Biosystems, Fort Collins, Colorado
Control Water Source Scripps Pier seawater, 20-um filtered
Date Fish Received August 10, 2013
Acclimation Time 3 days
Age at Test Initiation 13 days old
Test Concentrations 0 (laboratory control), 25, 50, and 100 percent sample
Replicates per Sample 6
Organisms Exposed per Replicate 5
Exposure Volume 250 mL
Notes:
pum - micrometer(s)
mL - milliliter(s)
USEPA - U.S. Environmental Protection Agency

2.4.6.2 Bivalve 48-Hour Bioassay

The 48-hour bivalve larvae tests were initiated on August 13, 2014, for all samples collected in
SIYB and followed the procedures described in Short Term Methods for Estimating the Chronic
Toxicity of Effluents and Receiving Waters to West Coast Marine and Estuarine Organisms
(USEPA, 1995).

Bivalves were exposed to five sample concentrations and a control. Each concentration was
tested with five replicates and approximately 150 larvae were targeted for inoculation into each
replicate. Daily water quality measurements included DO, temperature, pH, and salinity. Test
conditions are summarized in Table 2-9.

After test termination, the percentage of surviving embryos with normal development was
calculated to determine whether normality had been significantly reduced. The test was
considered acceptable if (1) at least 50 percent of larvae survived and (2) an average of 90
percent of surviving larvae developed normally in the controls. A combined endpoint of normal
surviving embryos is reported.
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Table 2-9.
Conditions for the 48-Hour Mussel Development Bioassay

48-Hour Chronic Bivalve Survival and Shell Development Bioassay

Samples Tested SIYB-1, SIYB-2, SIYB-3, SIYB-4, SIYB-5, SIYB-6, SIYB-REF
Date Sampled August 12, 2014
Test Dates August 13-15, 2014
Test Species Mediterranean mussel (Mytilus galloprovincialis)
Test Protocol EPA/600/R-95/136 (USEPA, 1995)

The test will be considered acceptable if (1) at least 50 percent of
Test Acceptability Criteria the control larvae survive, and (2) at least 90 percent of the

surviving control larvae developed normally

Bivalve larvae survival and development (endpoint reported as

Test Type/Duration normal development of surviving embryos) — Static / 48 hours
Organism Supplier Kamilche Seafarms (Shelton, WA)
Control Water Source Scripps Pier seawater, 20-um filtered
Date Adult Mussels Received August 8, 2013
Age Class of Mussels Exposed <4 hour-old embryos
Test Concentrations 0 (laboratory control), 6.25, 12.5, 25, 50, and 100 percent sample
Replicates/Sample 5
Initial Density of Organisms
. ~150
Exposed per Replicate
Exposure Volume 10 mL
Notes:
um - micron
mL - milliliter(s)
USEPA - U.S. Environmental Protection Agency

A 48-hour reference toxicant test using copper chloride was conducted concurrently with the
project samples to evaluate the relative sensitivity of test organisms as well as the laboratory’s
proficiency with the test procedure. The bivalve reference toxicant test was conducted with
copper concentrations of 0, 2.5, 5.0, 10, 20, and 40 pg/L. The reference toxicant test was tested
concurrently with the SIYB samples and used the same batch of test organisms. At test
termination, the median effective concentration (ECso) was calculated and compared to
historical laboratory reference toxicant test data for this species. Test organisms are considered
to be responsive and appropriately sensitive if the test ECso was within two standard deviations
of the respective historical laboratory mean.

2.4.7 Toxicity Statistical Analyses

Determinations of toxicity using the 96-hour topsmelt and 48-hour mussel bioassays were
statistically assessed using the Comprehensive Environmental Toxicity Information System™,
Tidepool Scientific Software. Survival of topsmelt fish and normal development of surviving
mussel embryos in each test dilution from SIYB were compared with organism performance
observed in control exposures to filtered clean seawater collected from the end of the pier at
Scripps Institution of Oceanography, La Jolla, California. Results were used to determine LCso
and ECso values. If fish survival and normal embryo development in the controls did not differ
significantly from those of the treatments, then conditions within were considered non-toxic at
the station. The test of significant toxicity (TST) method was used to identify any samples that
exhibited a statistically significant difference from the control (USEPA. 2010).

AMEC Environment & Infrastructure, Inc. Page 2-15




FINAL 2014 Shelter Island Yacht Basin
Dissolved Copper TMDL Monitoring and Progress Report MARCH 2015

2.5 Quality Assurance and Quality Control

Sampling process QA/QC included preparation prior to, during, and after collection of the
samples to minimize the possibility of compromising sample integrity. The sample collection
team was trained in and followed field sampling standard operating procedures (SOPs), as
described in the SIYB QAPP (AMEC, 2014). As part of the updated field collection protocol,
QA/QC reviewers from the Port and AMEC Environment & Infrastructure, Inc. (AMEC) were on
board the sample vessel at all times to review each step of the sample and data collection
process. Additionally, Port-approved field checklists were used throughout the sampling event to
ensure that all procedures were consistent at each location, all samples were collected in
exactly the same manner at every station, and all required field data were properly recorded
(see Appendix D). Observations of activities (e.g., boat hull cleaning) surrounding the sampling
area were recorded on field data sheets at each station and during movement between stations.

Field staff members were careful to avoid contamination of samples at all times, wore powder-
free nitrile gloves during sample collection, and used the clean hands technique. All samples
were collected in laboratory-supplied, laboratory-certified, contaminant-free sample bottles.
Field measurement equipment was checked for operation in accordance with the
manufacturer’s specifications, and was inspected for damage prior to use and when returned
from use. The QA/QC checks for the 2014 monitoring year are summarized below:

QAPP updates v' Staff training on QAPP-required field

Verification of laboratory certifications procedures

Field conditions and water quality data

v
Field mobilization and equipment checklists
sheets

Fiel li heckli
leld sampling QA/QC checklists v" Onboard QA/QC oversight

AN N N RN

Field equipment calibrations records
qauip v Observations for hull cleaning or other

water-quality-impacting activities near
sampling collection locations

As required by Surface Water Ambient Monitoring Program (SWAMP) protocols, the monitoring
program also included the addition of a field replicate. The field replicate sample consisted of a
second complete set of samples collected at one of the monitoring locations (Station SIYB-1 in
the 2014 monitoring program). The purpose of the field replicate is to assess variability in
sampling procedures as well as ambient conditions.

Chemistry and toxicity samples were uniquely identified on sample labels using indelible ink. All
sample containers were identified by the project title, appropriate identification number, date and
time of sample collection, and preservation method. Sample labels were inspected by a QA
reviewer before and after bottles were filled at each station to ensure that every sample and
analysis type was labeled correctly before moving to the next station. All samples were kept on
ice from the time of sample collection until delivery to the analytical laboratory for analysis within
method-specified holding times (Table 2-10). AMEC delivered samples on the same day as
sample collection to Weck and Nautilus. Both Weck and Nautilus are California
ELAP-accredited for the specific tests that were performed at the time they were conducted.
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Table 2-10.
Sample Holding Times
Analyte Holding Time

TOC 28 days

DOC 28 days?
Total Copper 180 days
Dissolved Copper 48 hoursP
Total Zinc 180 days
Dissolved Zinc 48 hoursP
48-hour Acute Bioassay 36 hours
96-hour Chronic Bioassay 36 hours

Notes:

a. Holding time applicable to preserved sample; the sample was filtered in the field into a bottle with H,SO, preservative
for DOC analysis.

b. Holding time for metals after preservation is 180 days. The dissolved fraction was filtered at the laboratory
immediately upon receipt from the AMEC courier on the same day as sample collection (August 12, 2014).

DOC - dissolved organic carbon
H.SO, - sulfuric acid
TOC - total organic carbon

The QA objectives for chemical analysis conducted by the participating analytical laboratories
are detailed in their individual laboratory QA manuals. The objectives for accuracy and precision
involved all aspects of the testing process, including:

e Methods and SOPs

e Calibration methods and frequency

o Data analysis, validation, and reporting
¢ Internal QC

¢ Preventive maintenance

e Procedures to ensure data accuracy and completeness

Results of all laboratory QA/QC analyses are reported in Appendix D. Any QC samples that
failed to meet the specified QA/QC criteria in the methodology or QAPP were identified, and the
corresponding data were appropriately qualified. Furthermore, in cases where laboratory data
were not within control limits, follow-up testing was performed by the laboratory to verify results
wherever applicable. All QA/QC records for the various testing programs will be kept on file for
review, as applicable.

2.6 Chain-of-Custody Procedures

Chain-of-custody procedures were used for all samples throughout the collection, transport, and
analytical process. The principal documents used to identify samples and to document
possession were COC records, field logbooks, and field tracking forms. COC procedures were
initiated during sample collection. A COC record was provided with each sample or group of
samples. Each AMEC employee who had custody of the samples signed the form and ensured
that the samples were not left unattended unless properly secured.
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Documentation of sample handling and custody included the following:

e Client and project name

e Sample identifier

e Sample collection date and time

¢ Any special notations on sample characteristics or analysis
¢ Initials of the person collecting the sample

o Date the sample was sent to the analytical laboratory

Completed COC forms were placed into a plastic envelope and kept inside the cooler containing
the samples. As previously noted, AMEC staff members physically couriered the bay water
samples from the dock on SIYB to Weck and Nautilus on the same day that they were collected.
This level of effort provided an additional security to the chain-of-custody process and also
ensured that all holding times were met.

Upon delivery to the analytical laboratory, the COC form was signed by the person receiving the
samples. COC records were included in the final reports prepared by the analytical laboratories.

Upon completion of analysis, any remaining sample material was stored until the holding time
expired; samples were then disposed of properly.

2.7 Data Review and Management

Field and laboratory data were reviewed for completeness and accuracy prior to analysis and
reporting, and were stored in a database, as described in the following sections.

2.7.1 Data Review

After each survey, field data sheets were checked for completeness and accuracy by the field
crew and the QA reviewer. In addition, all sample COCs were checked against sample labels at
the end of the day prior to samples being transported to the laboratories. In the laboratory,
technicians documented sample receipt and sample preparation activities in laboratory logbooks
or on bench sheets. Data validation included dated and signed entries by technicians on the
data sheets and logbooks used for samples, use of sample tracking and numbering systems to
track the progress of samples through the laboratory, and use of QC criteria to reject or accept
specific data. Data for laboratory analyses were entered directly onto data sheets. Data sheets
were filled out in ink and signed by the technician, who checked the sheet to ensure
completeness and accuracy. The technician who generated the data had primary responsibility
for the accuracy and completeness of the data. Each technician reviewed the data to ensure the
following:

e The sample description information was correct and complete.

e The analysis information was correct and complete.
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o The results were correct and complete.

e The documentation was complete.

All data were reviewed and verified by participating team laboratories to determine whether data
quality objectives had been met, and whether appropriate corrective actions had been taken
when necessary.

2.7.2 Data Management

All laboratories supplied analytical results in Adobe Portable Data Format (PDF) files. After
completion of the data review by participating team laboratories, laboratory results were
forwarded to AMEC for review and reporting. All laboratory records that were submitted,
including any raw data, are included in Appendix D with each laboratory report.
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3.0 RESULTS

This section reports the results of the 2014 SIYB TMDL monitoring program. The 2014 period is
the second year of the second compliance phase of the SIYB TMDL as the Port moves toward
the second compliance goal of 40 percent copper reduction. After having met the compliance
goal for the first phase (10 percent), the Port will use the next five-year window for the second
phase (2013-2017) to meet the next reduction goal. The effect of transition to the lower leach
paints required by AB 425 on the ability to meet these load reductions targets still needs to be
evaluated.

This section provides details on new and ongoing dissolved copper BMP implementation
activities undertaken by the Port and the SIML TMDL Group; results of the vessel tracking
census; estimates of copper load reduction; and results of the ambient water quality and toxicity
monitoring performed in SIYB in August 2014.

3.1 SIYB TMDL Implementation

An evaluation, interpretation, and tabulation of data and information on SIYB TMDL activities
undertaken by the Named Parties are provided in the following subsections. Through enhanced
activities and diligent outreach by marina and yacht club managers to survey boaters,
approximately 66 percent of boat owners responded (based on the final combined 2014 survey).
The 2014 survey response rate is a considerable and continued improvement over the rate of
34 percent achieved in the first year (2011) and the 55 percent response realized in 2013.

3.1.1 BMP Implementation

The Named Parties, including the Port and marina and yacht club owners and operators,
implemented or are in the process of planning and implementing several categories of BMPs
and other actions to reduce dissolved copper discharges to SIYB:

e Hull Paint Transition e Monitoring

¢ Hull-Cleaning BMPs ¢ Reporting

e Education and Outreach e Policy/Regulation

e Grant Funding and Incentives e Structural and Mechanical
BMPs

e Alternative Hull Paint Studies
o Agency-Wide Activities

3.1.1.1 Port of San Diego BMPs to Reduce Copper Loading

As part of its Copper Reduction Program, the Port has initiated, and is in the process of
planning and implementing, a number of BMPs and other actions to reduce discharges of
dissolved copper into harbors and marinas within SIYB, throughout San Diego Bay, and
statewide. The Port’s program is a pragmatic approach that complies with the interim and final
goals of the SIYB TMDL. The program focuses on the largest source contributions, identifies a
strategic approach for implementing projects over the short and long term, and most effectively
achieves regulatory compliance while balancing economic and public interests.
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The projects implemented by the Port since the Regional Board adopted the SIYB TMDL have
reduced dissolved copper discharges to SIYB. The Port’'s Copper Reduction Program began in
2007 and identified over 30 key initiatives, many of which enabled the Port to comply with the
SIYB TMDL'’s first interim target. In 2014, the Port was successful in conducting and/or
completing the initiatives identified in the Port’s Work Plan (Appendix B).

The main elements of the Port’s copper reduction program are described below, along with
highlights of some of the Port’s key BMP successes in 2014. A complete list of the Port's BMPs,
the status of each, and brief effectiveness assessments are in Appendix B. Unless otherwise
footnoted, all of the following BMPs have been implemented for the SIYB TMDL.

Policies and Legislative Efforts to Reduce Copper Loading

Sponsorship of Copper Hull Paint Legislation — Assembly Bill (AB) 425

In 2013, the Board of Port Commissioners voted to sponsor AB 425, authored by
Assemblywoman Toni Atkins and (in October 2013) signed by Governor Brown. This bill
required the DPR to determine a leach rate for copper antifouling paints and recommended
mitigation to protect aquatic environments from the effects of exposure to those paints. The bill
required the DPR to complete this determination by February 1, 2014.

During 2013, the Port worked with Assemblywoman Atkins and her staff to address the
questions and concerns of stakeholders, and to coordinate with the DPR. In November 2013, a
key part of the DPR’s reevaluation was completed with the public release of the SPAWAR study
entitled “Life Cycle Contributions of Copper from Vessel Painting and Maintenance Activities”
(Earley et al., 2013). This study evaluated the release of copper into the water from passive
leaching and hull cleaning, starting with the initial paint applications and continuing over the
course of a three-year life cycle of the paint. The Port staff has evaluated the study, and its
findings relevant to the SIYB TMDL load allocations are discussed in Section 4.3 (Evaluation of
New Data).

The final DPR report was completed on January 30, 2014. The report established a leach rate
whose load reduction was protective of aquatic environments and limits hull paints to only those
that met the leach rate. The report established the following:

e Maximum leach rate of 9.5 pg/cm?/day for paints with a monthly cleaning with a soft
carpet.

e Maximum leach rate of 13.4 ug/cm?/day for paints on boats located where cleaning is
prohibited.

e An additional 7 mitigation measures identified to be implemented.

In the 2013 Monitoring and Assessment Report (AMEC, 2014), the Port recommended that the
Regional Board, SIYB TMDL stakeholders (the Port and SIML TMDL Group), and the study
scientists from SPAWAR assemble a working group to hold meeting(s) and specifically discuss
how this new information affects the future direction of the SIYB TMDL.

Correspondence with State and Federal Agencies

These communications occur to promote consistency in requirements being developed across
the state and to discuss strategies for implementation of activities and lessons learned and to
build upon successful activity models the Port.
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In 2014, the Port sent a letter to the USEPA to request consideration of the Biotic Ligand Model
for Marine Waters (January 8, 2014) and a letter to the California Regional Water Quality
Control Board, Los Angeles District, providing comments on the proposed Harbor Toxic
Pollutants TMDL for Marina del Rey (January 14, 2014). The contents of these letters are
summarized below. Copies of the letters are contained in Appendix E.

e Consideration of Biotic Ligand Model for Marine Waters (dated January 8, 2014) — In this
letter addressed to Dr. Elizabeth Behl, Director, Health & Ecological Criteria Division of
the USEPA, the Port commended the USEPA for initiating the development of the biotic
ligand model for marine waters, and conveyed its support for the expeditious completion
of the model development effort and official release of the model to the public so that it
can be used as a tool to help establish site-specific water quality objectives in impaired
water bodies.

e Marina del Rey Harbor Toxics Pollutants TMDL Reconsideration (dated January 14,
2014) — In this letter addressed to Shana Rapoport of the California Regional Water
Quality Control Board, Los Angeles District, the Port provided comments on the
proposed amendment to the Los Angeles Basin Plan revising the Marina del Rey Harbor
Toxic Pollutants TMDL. In the letter, the Port outlined its leadership role for copper
reduction activities associated with the SIYB TMDL, and encouraged the Los Angeles
District Regional Water Quality Control Board to consider the need for developing and
using consistent methods to develop the regulations that impact impairments that are
common throughout California.

Regulations for In-Water Hull Cleaning

Since October 2011, in-water hull-cleaning regulations have been in
place that require hull-cleaning businesses to obtain Port-issued
permits to do hull cleaning on tidelands, develop BMP plans and
implement BMPs during all cleaning activities, and ensure that all hull
cleaners are trained on the BMPs. The regulations also require
marinas to check each hull cleaner for proof of a valid permit and to
prohibit non-permitted divers from working in their facility. At the end of
2012, the Port began issuing identification cards to all permitted hull
cleaners to facilitate check-in at the marinas, a process that continued
into 2014.

Collaborative validation of the permits was undertaken by the Port,  pjercleaning a boat hull
marinas, and yacht clubs by instituting a check-in process at the

marinas and inspections. Port staff regularly inspected marinas and hull-cleaning practices, with
28 inspections and several call responses in 2014. Two warning letters and one citation were
issued during the reporting period. Specifically, a diver working without a permit was issued a
warning letter, and a diver working with an expired permit received a warning letter followed by
a citation. In addition, several of the hull-cleaning permits had reached the end of the two-year
permit term in 2014, so several businesses also renewed their permits during this reporting
period.

Key permitting statistics are as follows:

e 68 permits have been issued since the onset of the regulation.
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¢ 53 hull cleaning permits are active (as of
December 31, 2014).

¢ 3 new hull cleaning permits were issued in 2014.

e 49 hull cleaning permits had been renewed with
8 renewals occurring in 2014 (as of
December 31, 2014).

o 128 divers currently have Port-issued identification
cards.

o In 2014, one permit expired and the diver was Boat hull before and after cleaning

either no longer in business or the permit was not renewed.

To date, the regulations helped to reduce copper loads from in-water hull cleaning. The
requirement that all hull cleaners use BMPs has reduced the dissolved copper load by
34 kg/yr.

Implementation of Hull Paint Testing/Evaluations of New and Emerging Hull Coatings and
Technologies

Evaluation of the Port Fleet’s Non-Copper Hull Paint Effectiveness

As part of the Port’s ongoing research into understanding alternative paints, Port staff continued
working with Port divers to assess the Port's fleet of vessels with non-copper paint. This
included efforts to maintain the paints, conduct cleaning assessments, and evaluate the paints’
effectiveness, both in terms of cleaning needs and durability. During this reporting period, Port
staff also started gathering data on fuel use, paint costs, and other cost-related data to better
understand the long-term cost effectiveness of the paints.

Ongoing Use of Application Technologies Identified in USEPA-funded “Safer Alternatives
to Copper Antifouling Paints” Project

The Port continued to encourage boatyards to consider the industry shifts identified in its 2011
“Safer Alternatives” project (Port, 2010) for non-biocide application procedures that are
occurring within other Port grant projects (see the Section 319(h) discussion below). Application
techniques such as applying coatings with roller brushes rather than spraying and applying
alternatives on top of existing copper paint were encouraged by boatyards as they applied non-
biocide paints for the grant project.

Implementation and Facilitation of Hull Paint Transitions

Conversion of Port Fleet

During the previous compliance phase, the Port completed transition of its fleet of boats to use
of non-copper paints; all Port vessels now use non-copper paint. Boats were painted with
various alternatives, largely depending on their use patterns. All 13 of the Port’s boats
continue to use non-copper paints, resulting in an 9.9-kg/yr° copper load reduction.

Implementing the State Water Resources Control Board (SWRCB) Clean Water Act
Section 319(h) Non-Point Source Grant Program Hull Paint Conversion Project

9 The load reduction calculation for these values took into account actual vessel dimensions, rather than using the
average size in the SIYB TMDL assumptions.
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In 2011, the Port successfully secured a Section 319(h) grant from the SWRCB for $600,000 to
help with hull paint transition. This grant is part of the Clean Water Act Section 319(h) non-point
source program. The grant provides cost offsets for SIYB boaters who use non-biocide paints.
In addition to assisting boat conversion, Port staff is using this grant as a gauge to (1) determine
whether voluntary incentives are adequate to meet the TMDL targets, (2) identify an appropriate
cost point to incentivize boaters to convert, (3) develop a system to track hull paint conversions,
and (4) establish a grant project framework to use when seeking additional grant funding for
bay-wide conversions. The 319(h) grant highlights for the 2014 reporting period are as follows:

During 2014, the 319(h) grant successfully converted 5 boats, resulting in a
3.38-kg/yr load reduction. In all, the grant has converted 34 boats, resulting in a
32.3-kg/yr load reduction as of December 31, 2014.

During 2013, staff also reached out to the SWRCB and Regional Board to determine
whether the grant could be extended to enable more boaters to take advantage of its
revised cost incentives that went into effect in 2012. By the end of December 2013, all
agencies had agreed to an extension of one year, with the new period of performance
ending June 30, 2015, and all grant-related funding requests due to the SWRCB by
July 31, 2015. The time extension was officially approved in 2014. This time extension is
the maximum extension possible within the grant provisions.

Four 319(h) progress reports were developed and submitted to the Regional Board as
required. The reports documented progress on boat conversions, outreach activities,

and fund expenditures.

A vessel tracking database was
completed for compiling data on the
319(h) grant conversions. The
database incorporates the initial
boater interest data, as well as the
boatyard conversion data.
Reporting outputs generated by the
database identified the grant-related
load reductions, both basin-wide
and by marina (Figure 3-1). The
Port and all 11 SIYB facilities are
currently using a template to track
hull paint. The Port worked with its

Vessel painted with the non-copper
paint CeramKote in 2014

IT Department and a consultant to implement enhancements to the database.

AMEC Environment & Infrastructure, Inc.

Page 3-5



FINAL 2014 Shelter Island Yacht Basin
Dissolved Copper TMDL Monitoring and Progress Report

MARCH 2015

Figure 3-1.

319(h) Grant Report

Marina,/Yacht- Clubi

Conversionss

Dimension-based:

Example Vessel Tracking Database Output from a

TMDL: Load: Reductioni

Load- Reduction:

Bay-Clubts 1 1.72-kau 0.9-kgu
HalfMoon-Anchorages 1% 0.77-kau 0.9-kgu
KonakaiMarina® g 6.16-kgs 7.2 kg
San-DiegoYacht Clubs 103 1321 kgs kg

Shelter1sland-Marina{bestwestern | sland-Palms)= 2 1.55kg# 1.8kgx
silverGate-Yacht Clubs 2 1.26-kau 1.8 -kgu
Southwwestern: Yacht Clubis G 5.03 kgs 5.4 -kgH
SIY B- Totals 305 29.7-kg 27.0-kgs

Boatyard*®*o Conversionss Dimension-based: THM DL Load: Reduction
Load- Reduction:

Driscall-Boghworkss 1 .42 ks 4 5-kgx
Shelter-lsland-Boatyards 254 23.28 keu 225 kau
SIY B- Totald 305 29, 7-kgw 27 .0vkgr

-1 Uzes vesseldimensions {(Length x Beam’*-0.021 kghveario-determine loading reduction per wessel g
-2-Uzes TMDL - assumptions of 0.9-katyr per boat-for anaverage loading reduction for every vessel converted
*one-boat-was from Bay Club-Maring - and three converted boat s were from$ona Hai- Marina-during this reporting -period
*+.0nehost convertedat Drizcol Boatwarks andthrees boats converted at Sheter island-Baatyard during this reporting -period T

Boater Education and Qutreach

The Port has developed an extensive education and
outreach program geared toward educating boaters
on the use of alternative hull paints and increasing
their awareness of the environmental impacts of
copper paints. The marketing strategy that was
completed in 2011 led to the use of newer marketing
tools in 2012, 2013, and into 2014; these tools were
highly effective mechanisms to promote copper
reduction. During 2014, the outreach program
employed a variety of techniques to ensure that
frequent and consistent messages were being
delivered through multiple media avenues. This effort
proved successful, with increased exposure and improved boater awareness on alternative
paints and water quality. The following are education and outreach highlights of the 2014
reporting period.

Information being distributed at the
2014 Eco-Friendlv Hull Paint Expo

Outreach Events

Hosting a booth at community and Port events geared toward boaters provided an excellent
opportunity to interact with the pubic and disseminate information. During 2014, the Port hosted
a boating-related booth at six events. These events reached about 60,700 people;
approximately 1,300 printed materials were distributed, such as paint brochures, grant
interest forms, frequently asked questions (FAQs), and boater guides.
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Annual Hull Paint Expo

The Port began holding annual hull paint

expo events that put boaters directly in

contact with the boatyards, paint

manufacturers, and hull cleaners. Boaters

were able to learn about alternative

products, grant incentives, and proper

alternative paint hull cleaning. Additionally,

the expos positively affected grant

participation (Figure 3-2). There were two

expos held in 2014. The first expo

(March 2014) included a speaker panel of Speaker panel at

hull cleaners and boaters who use non- the 2014 Eco-Friendly Hull Paint Expo
biocide paints. The panel enabled attendees to hear first-hand about local experiences with
using alternative paints. The second expo (October 2014) included a presentation by a
professional hull cleaner about the alternative hull paints available to boaters and proper hull
cleaning methods. Two local boaters who had participated in the Port’s grant funding were also
on hand at the Port’s booth to answer questions from other boaters about the grant process and
their discuss their experience with alternative hull paints. During both expos, boaters were able
to view a live, customized demonstration of the Alternative Hull Paint Cost Calculator to see how
much money they could save by participating in the Port’s grant. The 2014 hull paint expos
were attended by 175 boaters, most of whom were local to San Diego Bay, with some
attendees traveling from the Los Angeles area. Approximately 100 brochures and
50 grant-related forms were distributed.

Conference Attendance

Ongoing public education and outreach also occurs in the form of speaking engagements at
conferences. Not only is information provided on alternative hull paints, but valuable input is
gained from others with similar experiences. In 2014, Port staff participated in two
conferences. The first conference, held in January 2014, was the California Marine Affairs &
Navigation Conference. It included Port staff as a SIYB TMDL panel speaker with approximately
50 attendees at the discussion.

The second conference was the Southern
California Chapter of the Society of Environmental
Toxicology and Chemistry (SoCal SETAC)
Conference held in April 2014. SoCal SETAC
hosted Karen Holman of the Port as an invited
speaker at a special workshop on copper in the
marine environment. In addition to the Port's
presentation, John Adriany of ChemMetrics gave a
presentation at the same copper workshop. There

were approximately 120 people in attendance. Karen Holman delivering a presentation on the
Port’s copper reduction program at the
2014 SoCal SETAC Conference
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Figure 3-2. Response of SIYB Boaters
to Outreach Strategy and Grant Revisions
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Outreach Materials—Printed Literature

Development of printed literature such as paint brochures, event
flyers, project FAQs, and handouts is an effective way to
disseminate information to the public. Event attendees can take the
information home and read it at their leisure, rather than having to
wait to get information during the event. In addition, the printed
materials also provide a Web link and other contact information so
that readers can do additional research. During this reporting
period, the Port produced two new print materials, in addition to
making numerous distributions of its existing print materials.

Informational Packet for Boatyards

Changing a boater’s opinion on alternative paints relies on having Printed announcement to
information about these products readily available. Recognizing this help spread consistent
fact, the Port worked with several paint manufacturers to compile messages about hull paint
paint brochures, product specifications, and other product-specific

literature on the non-biocide paints that are currently available for use. Once compiled, these
information packets were distributed to local boatyards and marinas so that they could be given
to boaters interested in the 319(h) grant project. Five-hundred boater information packets

were assembled and distributed in 2013, and additional packets were provided to
boatyards in 2014 as needed.
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Web and Media Tools

The use of a dedicated website for copper reduction program information is another effective
mechanism to reach the public. Websites are increasingly popular as people rely on the Internet
as a legitimate information source. The Port has developed a dedicated site,
www.sandiegobaycopperreduction.org, which links viewers to all elements of its copper
reduction program. The site provides information on the 319(h) grant, hull-cleaning regulations,
and general paint-research information. The site also contains downloadable materials to apply
for the 319(h) grant, obtain a hull-cleaning permit, and read recent press releases relevant to
copper reduction. Monitoring studies are also available on the website, which was started in
2010. During the 2014 reporting period, Port staff continued to evaluate the content and
provided regular updates to ensure that the website was readily available and that its
information remained current and easy to find.

Cost Calculator

A web-based hull paint cost calculator was
released in June 2013 on the Port’s copper
reduction website. The cost calculator
helps boaters understand the costs of
converting to alternative hull paints. The
cost calculator uses boat dimensions and
the application method (stripped or not
stripped, or rolled or sprayed) to provide a
range of estimates based upon average
labor and materials costs provided by the
boatyards and paint manufacturers. In
addition, the cost calculator provides an
option to boat owners interested in
participating in the 319(h) grant that allows
them to obtain an estimate of the available
cost offsets. Customized demonstrations of
the cost calculator were given at both
expos in 2014. Overall, feedback on the
Port Website’s hull paint cost calculator continues to be positive. As of December 2014, the
cost calculator has received approximately 378 hits.

Port of San Diego hull paint cost calculator

Peer-Based Testimonials

Another media tool is peer-based marketing, with local boaters discussing their experiences
with the alternative products. During 2012, video testimonials were developed and displayed at
the 2012 expo. In 2013, the video was posted on the Port’'s website and other written
testimonials were added so that readers could learn about other local boaters’ experiences. As
of December 31, 2014, the video had been viewed 837 times.

Press Releases

Press releases are another effective media tool to announce special happenings of interest in
the copper reduction program. Regular use of press releases also helps to keep the topic fresh
in the public’s mind. Additionally, repeat messaging has shown to be an effective way to change
behavior. The press releases have primarily focused on the increasing use of alternative paints
and have highlighted some of the new tools for facilitating hull paint conversion (grant funds,
cost calculator, etc.). During the 2014 reporting period, seven press releases were issued.
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Internal Education

Increasing Port-wide awareness about the copper reduction program, alternative paint use, and
status of water quality regulations is vital to a successful program. A solid understanding of the
program attracts support by the Port’s decision makers, such as the Board and executive team,
and so enables projects to move forward. An informed executive team can also ensure that
adequate funding is available to implement the program. As such, the Port continually seeks
opportunities to provide information on key items of the copper reduction program. On April 15,
2014, Port staff provided an update on the TMDL and 319(h) grant at the Board of Port
Commissioners’ meeting. At the April 15, 2014, meeting, Port staff also briefed the executive
team on relevant copper-related topics such as the hull paint expo, recently released monitoring
studies, and compliance milestones. On August 20, 2014, Port staff provided an update on the
SIYB TMDL and 319(h) grant to approximately 30 people who attended the Port’s
Environmental Advisory Committee meeting.

Partnerships and Collaboration

Since the inception of the SIYB TMDL, the Port has been working to identify opportunities with
tenants, academia, and other agencies to develop and provide outreach, testing opportunities,
funding opportunities, and policies. As of December 2014, the Port has participated in seven
collaboration opportunities with groups within San Diego and throughout the California boating
and regulatory community. These groups include Hornblower Cruises, San Diego Yacht Club
and Southwestern Yacht Club, the SIML TMDL Group, Newport and Marina del Rey
jurisdictions, the Interagency Coordinating Committee, and the Regional Board.

Agency-Wide Activities

The Port has several ongoing bay-wide practices that incorporate BMPs to help decrease
copper loading into the SIYB. The three main categories of agency-wide programs are as
follows.

Construction Site Inspections

Construction inspections ensure that sites undergoing development or redevelopment control
pollution and prevent discharges. For construction sites and facilities that do not comply, the
Port takes enforcement action.

Commercial Business Inspection Program

Per the requirements of the Municipal Permit, the Port inspects commercial facilities in the SIYB
and bay-wide. One particular component, the Port’'s marina inspection program, is an effort to
educate boat owners about pollution prevention, focusing on visual observations designed to
identify sources of pollution and the pollution prevention practices implemented at the marinas
and yacht clubs. The goal of the inspections is to help implement behavior changes that will
help reduce pollution (including copper) in bay waters. In SIYB, the inspections confirmed
that BMPs were being implemented appropriately at most facilities. Written warnings
were used to resolve deficiencies at two facilities during 2014.

Standard Urban Stormwater Mitigation Plan (SUSMP) and Development of Regulations

The Port incorporates SUSMP requirements on applicable development and redevelopment
projects bay-wide. Depending on the type and size of the projects, SUSMP requirements could
include site design, source controls, and treatment controls such as low-impact development
(LID). All efforts aid in the reduction of copper loading into San Diego Bay. Since 2009, the Port
has had eight existing bay-wide projects overall with metals as priority pollutants, with
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39.37 acres treated bay-wide. Two of the projects occurred in SIYB during 2014 with
metals as a priority pollutant. This resulted in post-construction BMP implementation
treatment of 1.69 acres.

Monitoring and Reporting

Updates to SIYB TMDL Conceptual Model

The SIYB TMDL Conceptual Model identifies the physical and chemical factors that control the
fate and transport of dissolved copper within SIYB and receptors (i.e., biota) that could be
exposed to copper in the water and sediment. The model is required to be updated as new
information is obtained. As of December 2014, the data from the California DRP Report was
being evaluated for inclusion into the conceptual model. This process is still ongoing.

Regional Harbor Monitoring Program

The bay-wide monitoring program assesses the conditions found in San Diego Bay on the basis
of comparisons with historical data and on comparison of contaminant concentrations with
known surface water and sediment thresholds. The program samples water, sediment, and a
variety of fish species through San Diego Bay and a comprehensive report is generated.
Sampling for the Regional Harbor Monitoring Program was completed in 2013 and the report is
expected to be completed in 2015. During 2014, sediment chemistry, toxicity, and benthic
infaunal data were being analyzed.

3.1.1.2 SIML TMDL Group BMPs to Reduce Copper Loading

The SIML TMDL Group reported that the following BMPs and actions were ongoing or
implemented in 2014 as a part of their TMDL BMP activity. These BMP actions are described in
more detail in Appendix B.

e Formation of the SIML TMDL Group e Collection and reporting of data to

e Attendance at SIYB TMDL stakeholder track vessel hull painting, as required
meetings since 2005 (including by the Investigative Order
16 meetings in 2014) e Development and oversight of hull

e Completion of (or in-process) certification cleaner permit compliance at facilities,
of SIMLs as Clean Marinas including:

- Training marina staff on Port Diver
Permits

- Ensuring that all divers have valid
Port hull-cleaning permits prior to
entering leaseholds

- Reporting hull cleaners who arrive
by boat and do not check in with
the dockmaster’s office to the Port

- Reporting hull cleaners who do not
use proper BMPs or who create
visible paint plumes during hull
cleaning to the Port

Posted sign informing hull cleaners - Posting diver BMP signs on
and boat owners about BMPs leaseholds
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BMP copper-reducing strategies such as the Hydra Hoist® (left) and dry space storage (right)

o Boater education and outreach through newsletters, flyers, workshops, and readily
available literature

e Bottom paint survey mailed to tenants and members and returned to the Port
¢ Requirement for boaters to use only Port-permitted hull cleaners
¢ Ongoing training for yacht club and marina staff

e Planning alternative paint incentive
programs, which include slip wait list
priority for boats with non-copper paints
and financial incentives for boats
converting to non-copper alternatives

The BMP Committee is also discussing
promotions with other boat yards and paint
manufacturers. Some marinas are facilitating
dry sailing boats with no bottom paint and a
high-capacity hoist has been built to store more
dry vessels. The SIML TMDL Group is also
promoting the “one stop shop” non-copper

promotion from one of the local boatyards. An example of a boat slip liner-a common type
of copper-reducing BMP strategy

3.1.2 Vessel Counts by Hull Paint Type

Vessel conversion calculations were based on data provided by the SIML TMDL Group for SIYB
marinas and yacht clubs in addition to Port-maintained data for Port vessels, transient slips, and
mooring buoys. The 2014 census of the hull paint types reported in SIYB is as follows:

e 1,296 vessels (59.8 percent) have copper or unknown (assumed to be copper) hull paint.

o 141 vessels (6.5 percent) have low-copper paint (confirmed [113 vessels] + unconfirmed
[28 vessels])).

AMEC Environment & Infrastructure, Inc. Page 3-12



FINAL 2014 Shelter Island Yacht Basin
Dissolved Copper TMDL Monitoring and Progress Report MARCH 2015

e 158 vessels (7.3 percent) have either non-copper paints or no paint at all (confirmed
[139 vessels] + unconfirmed [19 vessels]).

o 574 vessels (26.4 percent) have aged-copper hull paint.
3.1.3 Slip Count and Occupancy

The survey results showed that 2,300 slips10 in SIYB were available to be occupied by vessels
in 2014, including a Port-operated anchorage with a capacity of up to 40 guest vessels,
27 transient docks, and 15 slips at the harbor police dock. This was a decrease in total slip
count by 80 compared with the count in the 2013 monitoring year, and a decrease of 63 slips as
compared to the 2,363 maximum available slips and moorings reported in the SIYB TMDL (see
Table 3-1).

Of the 2,300 slips and moorings in SIYB during 2014, 131 slips were reported to be vacant year
round (or at least at the time the survey was conducted), leaving 2,169 slips that were occupied
for at least a portion of time in 2014. Slip occupancy rates for each hull paint type are also
shown in Table 3-1. On average, slips and moorings in SIYB were occupied 85 percent of the
time.

3.1.4 Aged-Copper Paint

As reported in Section 1.7 (Incorporation of Previous Recommendations), in the 2012
Monitoring and Progress Report, the Port recommended using similar load calculation
(0.45 kgl/yr) coding for vessels with aged-copper paint and vessels with low-copper paints for
future loading calculations. This recommendation was based upon numerous studies that show
copper leaching rates are significantly diminished over the life cycle of hull paints. The Regional
Board agreed with this concept, and stated, “To more accurately calculate the amount of copper
loading to SIYB, allow the assumption that vessels with aged-copper AFPs have a copper
release (i.e., leaching or loading) rate similar to low-copper AFPs (0.45 kg/yr) because the
research (provided in Appendix E in the 2012 Shelter Island Yacht Basin TMDL Monitoring and
Progress Report) indicates copper leach rates degrade over time, particularly after the first 2—3
years after application.”

A total of 574 boats were identified as having aged-copper paint (i.e., vessels with copper paint
applied to the hull prior to December 31, 2011). The 2014 total is an increase of 112 compared
with the number of vessels identified with aged-copper paint in 2013 (462 vessels). For the
purposes of calculating the estimated copper load in SIYB for TMDL compliance in 2014, these
hulls used the loading rate associated with low-copper paints (0.45 kg/yr).

3.1.5 Hull-Cleaning BMPs and Regulations

The copper load due to in-water hull cleaning in 2014 was calculated as 64 kg/yr, a reduction of
34 kg/yr (1.6 percent) as a result of the Port requiring permits and BMP use all for in-water
hull-cleaning activities in SIYB. This value was calculated with the assumption that all hull

10 At several locations is SIYB, single slips can be occupied by more than one vessel. In these cases, the slip count
may include each vessel within the slip. For example, if two vessels occupy a single slip, the slip count for this
location may have been reported as 2, not 1. Efforts to improve consistency on this issue remain ongoing.
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cleaners are now using BMPs, based on average loading rates provided in Appendix 2 of the
SIYB TMDL (Source Analysis Calculations). This number is similar to that calculated for the
2013 monitoring year (68 kg/yr), the first year that BMPs were in use during 100 percent of
cleaning events in SIYB.

3.1.6 Estimated Copper Load Reduction

The average size vessel in SIYB in 2014, based on reported hull lengths and beam widths, was
38 feet (ft) (11.7 m, total length) by 12 ft (3.7 m, beam width) (Appendix C). The average wetted
hull surface area of 2014 SIYB vessels was calculated to be 36.4 square meter(s) (m?), which
was nearly equivalent to the wetted hull surface area used in loading calculations in the SIYB
TMDL (i.e., 35.3 m?), validating the use of the SIYB TMDL per-vessel loading of 0.9 kg/yr.

Conversion of vessels to non-copper paints reduced the annual dissolved copper load by
125 kg/yr (6.0 percent), compared with the SIYB TMDL assumption (2,100 kg/yr) of 100 percent
occupancy and each hull containing full-copper paint. This load reduction was calculated by
taking the product of confirmed non-copper vessels (139 vessels) and the annual loading
reduction of 0.9 kg/yr/vessel (Table 3-1). Low-copper hull paints were calculated to reduce
annual dissolved copper loads by up to 48 kg/yr (2.3 percent). This amount was calculated by
taking the product of the number of confirmed low-copper paint vessels (113 vessels) and
multiplying it by the actual average percent occupancy for these specific vessels and annual
load reduction from the SIYB TMDL assumption (2,100 kg/yr) of a full-copper load from 0.9 kg/yr
to 0.45 kg/yr. The 574 hulls determined to have aged-copper paints also accounted for a
reduction by 0.45 kg/yr per vessel, which further reduces the total copper load by 240 kg/yr
(11.4 percent). Therefore, vessels painted with non-copper, low-copper, and aged-copper hull
paints reduced the copper load in SIYB by up to 413 kg/yr (19.7 percent) compared with the
SIYB TMDL assumption (2,100 kg/yr) with 100 percent occupancy.

A total of 131 slips within the SIYB yacht clubs and marinas were reported to be vacant
year-round, and so were not loading copper into the basin. Therefore, the estimated load
reduction because of year-round vacancies was 118 kg/yr, calculated by multiplying the number
of slips (131 slips) by the SIYB TMDL loading estimate of 0.9 kg/yr, assuming full copper and
100 percent occupancy.

Additionally, the copper load due to in-water hull cleaning was 64 kg/yr, a reduction of 34 kg/yr,
as a result of BMPs requiring permits for hull cleaning. This value was calculated assuming all
hull cleaners are now using BMPs, based on average loading rates provided in Appendix 2 of
the SIYB TMDL (Source Analysis Calculations). The hull-cleaning load was calculated using the
actual number of vessels coated with copper paint in SIYB for 2014 (2,030) and the calculated
average wetted hull size of those vessels.

Including Port-operated boats and guest docks, the 2014 annual dissolved copper load from
vessel hull paints was calculated to be 1,393 kg/yr. Annual dissolved copper loads from vessel
hull paints (passive leaching and hull-cleaning load allocations) calculated in the SIYB TMDL
was 2,100 kg/yr. Therefore, including the 64-kg/yr load from in-water hull cleaning, the 2014
estimated copper load is 707 kg/yr (34 percent) lower than the SIYB TMDL-established
loading rate.
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Table 3-1.
2014 Copper Load by Vessel Hull Type and Reported Occupancy
. Copper Load Total
Vessel Hull Paint Category Ngamti)eroper Avg:i?‘e ;:;Te per Vessel Copper Load
LRIy P (kglyrivessel)? (kglyr)
Copper or Unknown 0
(Assumed Copper) 1,229 89% 0.9 984
Low-Copper .
(Confirmed) 113 95% 0.45 48
Low-Copper .
(Unconfirmed)P 28 92% 0.9 23
Non-Copper . .
(Confirmed or Not Painted) 126 90% 0 0
Non-Copper .
(Unconfirmed)P 19 96% 0.9 16
Aged-copper Paint¢ 574 93% 0.45 241
Subtotal
(Yacht Clubs and Marinas) 2,089 - - 1,312
Port HPD Fleet .
(Confirmed Non-Copper) 13 100% 0 0
Port Transient Dock®
(Copper or Unknown and 27 31% 0.9 7
Assumed Copper)
Port Weekend Anchorage®
opper or Unknown an A _
C Unk d 40 289 0.9 10
Assumed Copper)
Subtotal
(Port-Operated Facilities) 80 - -- 17
Grand Total Hulls 2,169 - - 1,329
Vacant Slips .
(Yacht Clubs and Marinas) 129 0% 0 0
Vacant Slips .
(Port HPD Dock) 2 0% - 0
Grand Total Slips 2,300 85%f - .

Notes:

a.

agreed to by the Regional Board 2013 letter (Regional Board, 2013).

b.

c.

d.

e

f

percent occupancy for that category.

kglyr - kilogram(s) per year

N/A - not applicable

HPD - Harbor Police Dock

Based on the TMDL assumption for the average amount of copper leached per vessel.
Low- or non-copper paints that were not confirmed are counted as high-copper paint, per the Monitoring Plan.
As of the 2014 monitoring year, calculations for aged-copper paints are similar to low-copper paints (0.45 kg/yr load), as

Calculated as an average, based on total number of days a slip was occupied by a guest vessel.
This total includes the five 319(h) grant vessel conversions completed in 2014.
The average total occupancy was derived by the count within each vessel hull paint category multiplied by the average
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The overall 2014 copper load and reduction from the SIYB TMDL is reported in Table 3-2.

Table 3-2.
2014 Overall Estimated Copper Load Reduction Summary
. Total Copper Load
Copper Loading Category (kglyr)®
SIYB Vessels
in Yacht Clubs and Marinas with Copper or Unknown 1,023
Paint (Assumed Copper)
SIYB Vessels
in Yacht Clubs and Marinas with Confirmed Low- 48
Copper Paint
SIYB Vessels
in Yacht Clubs and Marinas with Confirmed Non- 0
Copper Paint or No Paint
SIYB Vessels 241
in Yacht Clubs and Marinas with Aged-copper Paint
Port-Operated Docks in SIYB 17
SIYB Yacht Club and Marina Year-Round Vacancies 0
Hull Cleaning 64b.c
Grand Total 1,393
Load Reduction from TMDL 707 (34%)

Notes:

a. The total copper load from the TMDL equals 2,100 kg/yr from vessel paints. The estimated
load reduction due to background, urban runoff, and atmospheric deposition is not included
in this total.

b. Based on the TMDL loading calculation for in-water hull cleaning, assuming 100-percent
compliance with BMPs.

c.  The hull cleaning load is not represented in Table 3-1.

kglyr - kilograms per year

3.2 SIYB TMDL Water Quality Monitoring

This section discusses and summarizes the results of the 2014 annual analytical chemistry and
toxicity monitoring program conducted in SIYB. Detailed laboratory reports are in Appendix D.

3.2.1 Surface Water Chemistry

The required yearly water quality monitoring survey of SIYB was performed on August 12, 2014.
Surface water samples were tested for concentrations of total and dissolved copper and zinc,
and for TOC and DOC. Results of the monitoring survey are presented in Table 3-3, including
the in situ water quality measurements; a QA/QC summary of all analytical laboratory data is in
Section 3.2.1.2 (Analytical Chemistry QA/QC). The chemistry results reports submitted by each
analytical laboratory are in Appendix D.

Dissolved Copper — Dissolved copper levels within SIYB ranged from 1.8 to 12 ug/L. The
lowest concentration within the basin occurred at the outermost station (SIYB-6); the highest
level was recorded at the innermost station (SIYB-1). The concentration of dissolved copper at
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the reference site (SIYB-REF) was 0.62 ug/L. Five of the six SIYB stations exceeded the
dissolved copper USEPA National Recommended Water Quality CCC criterion of 3.1 pg/L.

Total Copper — Total copper concentrations measured in SIYB followed a similar spatial
pattern, ranging from 2.8 ug/L at the outermost station in the basin (SIYB-6) to 13 ug/L at the
innermost station (SIYB-1). Total copper at the reference location (SIYB-REF) was 1.3 ug/L.

Table 3-3.
Chemistry Results for SIYB Surface Waters, August 2014 Event

. Dissolved |Total Copper |Dissolved Zinc| Total Zinc DOC
Station | copper (ugiL) | (uglL) (hglL) (wglt) | (mgny |'O¢ MoV
SIYB-1 12 13 33 33 1.3 14
SIYB-2 7.3 9.4 19 21 1.2 1.3
SIYB-3 7.7 9.5 20 21 1.3 1.3
SIYB-4 7.2 8.8 19 19 1.3 1.5
SIYB-5 6.0 7.2 17 17 1.3 1.3
SIYB-6 1.8 2.8 4.9 5.7 1.2 1.3
SIYB-REF 0.62 1.3 1.7 2.4 1.1 1.2

Notes:

Values in bold are above the EPA National Recommended Water Quality CCC for dissolved copper of 3.1 pg/L in marine waters
No values were above the zinc CCC of 81 ug/L

High Tide on 08/12/2014 was +6.2 feet at 12:00pm; tidesandcurrents.noaa.gov

pg/L - micrograms per liter

DOC - dissolved organic carbon

mg/L - milligrams per liter

TOC - total organic carbon

Dissolved Zinc — Dissolved zinc levels in SIYB followed a spatial pattern similar to that of
dissolved copper. Concentrations ranged from 4.9 to 33 pg/L within SIYB (lowest at SIYB-6 and
highest at SIYB-1). The concentration at SIYB-REF was 1.7 ug/L. Levels of dissolved zinc in
SIYB have remained well below the USEPA CCC of 81 ug/L during all SIYB TMDL monitoring
events.

Total Zinc — Total zinc concentrations followed a similar spatial pattern, with values ranging
from 5.7 ug/L at SIYB-6 to 33 ug/L at SIYB-1. The concentration of total zinc at the SIYB-REF
station was 2.4 pg/L.

DOC - DOC levels in the water column, which have been shown to affect the bioavailability of
free copper, maintained relatively consistent levels, ranging from 1.1 at the SIYB-REF station to
1.3 milligram(s) per liter (mg/L) at four of the six SIYB stations.

TOC - Measured concentrations of TOC levels were relatively consistent for all samples,
ranging from 1.2 mg/L at the SIYB-REF station to 1.5 mg/L at Station SIYB-4.

3.2.1.1 Comparison of 2011-2014 SIYB Dissolved Copper Levels to Baseline

An average basin-wide dissolved copper concentration was calculated (excluding the reference
site) for comparison to the prior SIYB TMDL monitoring results (Figure 3-3). The basin-wide
average concentration of dissolved copper measured in 2014 (7.0 yg/L £1.3 pg/L [mean
+ standard error]) is 42.9 percent higher than that measured in 2013 (4.90 ug/L + 0.9 pg/L)
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and13.8-percent higher than that measured in 2012 (6.15 pg/L + 1.1 pg/L). The 2014 level was
16.7 percent lower than the 2011 basin-wide average (8.4 ug/L + 0.7 pg/L), and 15.5 percent
lower than the 2005-2008 baseline level (8.28 ug/L).

Figure 3-3. Dissolved Copper Concentrations in SIYB
Relative to Baseline Conditions
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3.2.1.2 Analytical Chemistry QA/QC

All samples collected were submitted to the analytical laboratories on the same day that they
were collected (August 12, 2014). The samples were received in good condition at Weck, at 2.9
°C and on ice. The samples for dissolved metals analyses were filtered by the laboratory
immediately upon receipt. All samples met holding time requirements for analysis.

Analytical chemistry results underwent a thorough QA/QC evaluation; they were determined to
meet the data quality objectives outlined in the QAPP and were deemed acceptable for
reporting purposes, with qualifications as noted in the QA section of the individual laboratory
reports and summarized below. The analytical laboratory reports in Appendix D have specific
QA/QC sections that highlight any qualified data. The following information summarizes the two
relevant data QA/QC-related findings associated with the 2014 SIYB TMDL study.

Dissolved Metals Data

e Issue — A trace level of zinc (0.108 pg/L) was detected in the method blank.

o Explanation and Resolution — As reported in the 2012 report, the analytical laboratory
(Weck) performed a filter blank study (n=3) to investigate the potential for low-level
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concentrations of zinc to leach from their filtration equipment. Weck’s 2012 filter blank
study identified trace levels of zinc (0.99to 2.41 pg/L) in the filter media. A new
procedure for acid washing filters prior to conducting dissolved metals preparation had
been implemented at Weck. Regardless of the new procedure, trace levels of zinc
(0.108 pg/L) were still detected in the method blank for the 2014 study. An almost
identical level of dissolved zinc was detected in the blank during the 2013 TMDL
monitoring event (0.109 ug/L). This issue was reported to the laboratory so that it can
take appropriate actions for future analyses. The zinc level in the blank was marked as
estimated (J-flagged) in the laboratory report in Appendix D. The trace level of zinc
observed in the blank was determined to have a negligible impact on study results and
conclusions. No trace levels of copper were observed in the blank.

3.2.2 Toxicity

In addition to water chemistry analyses, the samples were tested for toxicity using an acute
96-hour survival exposure with a marine larval fish (Pacific topsmelt), and a chronic 48-hour
survival and development test using bivalve embryos (Mediterranean mussel).

3.2.2.1 Pacific Topsmelt 96-Hour Acute Bioassay

Pacific topsmelt survival ranged from 97 to 100 percent in all laboratory controls, which meets
the minimum acceptable mean control criterion of 90 percent (Table 3-4). No toxicity was
observed in any of the undiluted samples tested. The LCsy for all samples was greater than
100 percent, indicating that surface water samples collected in SIYB and at the reference site
were nontoxic to topsmelt.

Table 3-4.
Results of the 96-Hour Pacific Topsmelt Bioassay
Sample ID/ Mean Survival (%)
Concentration
(% sample) SIYB-1 | SIYB-2 | SIYB-3 | SIYB-4 | SIYB-5 | SIYB-6 | SIYB-REF
Laboratory Control 100 100 100 97 97 100 100
25 97 100 100 100 83 100 100
50 100 100 100 100 97 100 100
100 100 100 100 100 100 100 100
TST (Pass/Fail) Pass Pass Pass Pass Pass Pass Pass
NOEC (%) 100 100 100 100 100 100 100
LOEC (%) NA NA NA NA NA NA NA
LCso (%) >100 >100 >100 >100 >100 >100 >100
Notes:
% - percent
LCsy - concentration estimated to be lethal to 50 percent of the organisms
LOEC - lowest observed effect concentration
NOEC - no observed effect concentration
TST - test of significant toxicity
TST Pass - sample is non-toxic according to the TST calculation
TST Fail - sample is toxic according to the TST calculation
NA - not applicable (since all test treatments had an NOEC of 100%)
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3.2.2.2 Bivalve Larvae 48-Hour Chronic Bioassay

Results of the mussel development tests conducted on SIYB surface water samples are
summarized in Table 3-5 and details are provided in Appendix D. Results are presented as a
combined endpoint of survival and development per the USEPA 1995 protocol.

A bivalve larvae test is considered acceptable (i.e., valid) if at least 50 percent of the control
larvae survived and an average of 90 percent of surviving control larvae developed normally.
Control survival for the 2014 tests ranged from 88.7 percent (SIYB-4) to 97.5 percent (SIYB-6);
average control survival was 92.8 percent (which exceeds the test acceptability criteria of
50 percent survival). Bivalve larvae normality in the controls ranged from 90.8 percent
(SIYB-REF) to 96.4 (SIYB-4); average control normality was 93.4 percent (which exceeds the
test acceptability criteria of 90 percent normal development). Based upon these high levels of
control survival and normal development, the 2014 SIYB bivalve larvae tests met the required
acceptability criteria and the tests were deemed valid.

A statistically significant decrease in the combined survival and development endpoint was
observed in one of the six samples tested: SIYB-1. The undiluted unfiltered SIYB-1 sample (i.e.,
100 percent concentration) resulted in 41 percent combined normal development, while
combined normal development in the undiluted and filtered SIYB-1 sample was 51 percent.

The undiluted (100 percent) SIYB-1 sample was determined to have a statistically significant
reduction compared with the lab control for both the unfiltered and filtered samples using the
TST calculation.

The need to filter the samples prior to conducting the bivalve larvae test is discussed in detail in
Section 3.2.2.3 (Toxicity QA/QC).

3.2.2.3 Toxicity QA/QC

On the day prior to sample collection (August 11, 2014), a reconnaissance survey was
conducted in SIYB to evaluate the study area for the presence of algal blooms and for general
waster clarity. In addition to these visual assessments, the reconnaissance survey also included
collection of several water samples that were sent to the laboratory to be analyzed for the
presence of harmful algal species. The reconnaissance survey showed that the water clarity in
SIYB was acceptable and that the collected water samples did not contain an abundance of
harmful algae species. Plankton samples were also collected on the actual day of sample
collection (August 12, 2014) to be evaluated for the presence of harmful algae in the samples.
These samples were collected with a plankton net at two stations (SIYB-REF and SIYB-4). No
harmful algae were observed in these SIYB samples. Based upon these findings, it was
determined that the collection project should proceed as planned. No other QA/QC issues were
noted for this test, and all water quality parameters were within the appropriate ranges for the
duration of the test.
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Table 3-5.
Results of the 48-Hour Bivalve Larvae Bioassay
Mean Combined Survival and Normal Development
Concentration
0,
(%osample) | gvg.1 | siyB2 | SIYB-3 | SIYB4 | SIYB-5 | SIYB6 | SIYB-REF
Laboratory 84 86 84 86 89 92 91
Control
6.25 77 88 82 82 90 89 90
12.5 83 87 88 80 92 88 86
25 83 89 84 81 92 93 91
50 78 85 84 83 93 92 88
100 41* 86 89 85 93 89 92
100
(0.45-um 51* 87 88 82 88 89 89
filtered)?2
TS.T (Pass/Fail) Fail Pass Pass Pass Pass Pass Pass
unfiltered sample
T.ST (Pass/Fail) Fail Pass Pass Pass Pass Pass Pass
filtered sample
ECso
98.7 >100 >100 >100 >100 >100 >100
(% Sample)

Notes:

The reference toxicant ECs, value (14.5 pg/L copper) for this test was within two standard deviations of the historical mean (9.6 +
6.5 pg/L copper) for this test at Nautilus, indicating typical organism sensitivity to copper.

* An asterisk indicates a statistically significant decrease compared to control.

a. Each undiluted sample was also tested filtered through a 0.45 pm-filter to remove potentially harmful native algae that could affect

test organism survival and/or development; mean normal survivors in the filtered control was 85 percent.

% percent
pum - micrometer
ECsy - concentration estimated to cause an adverse effect on 50 percent of the organisms

NOEC - no observed effect concentration

TST - test of significant toxicity

TST Pass- sample is non-toxic according to the TST calculation
TST Fail - sample is toxic according to the TST calculation

Samples were received in good condition on the same day that they were collected (August 12,
2013). The SIYB samples were delivered on ice and received in the laboratory within the
USEPA recommended temperature range of 0—6°C. All tests were initiated within the 36-hour
holding time requirement. The controls for each test met the minimum test acceptability criteria
set by USEPA, as well as internal laboratory QA program requirements. Both the Pacific
topsmelt 96-hour acute survival and the bivalve 48-hour chronic development tests met all
protocol-required minimum acceptability criteria. Nautilus’'s QA/QC summary of the toxicity test
results is in Appendix D.

Concurrent topsmelt and bivalve reference toxicant test results are summarized in Table 3-6
and Table 3-7, respectively. The controls for both reference toxicant tests met the minimum test
acceptability criteria, and the calculated ECso value for the bivalve test fell within two standard
deviations of the laboratory historical mean. This indicates that the test organisms used during
this round of testing were of typical sensitivity to copper. The LCsq for the Pacific topsmelt test
was also within two standard deviations of the historical mean, indicating that the fish used
during this round of testing were of typical sensitivity to copper.
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Most of the larvae (approximately 70 percent) scored as “abnormal” in 2014 had developed a
shell; however, they had a slightly curved hinge as opposed to a straight hinge. There is certain
level of disagreement between regulators as to whether the larvae with curved shells should be
scored as normal or abnormal. This issue is discussed further in Section 4.2.2 (Toxicity Tests).

Table 3-6.
Summary of Reference Toxicant Test Results for Pacific Topsmelt
Copper Chloride Reference Toxicant Test
: : T
Concentration Mean Percent LCso Historical Me_a n__ 2
(ng/L copper) Survival (ng/L copper) B e
Hg PP Hg PP (ug/L copper)
Laboratory Control 100
50 100
100 95 a
400 0*
800 0*

Notes:

* An asterisk indicates a significant decrease in survival compared to the laboratory control.

a. The reference toxicant LCs, value was more than two standard deviations above the historical mean for this test at Nautilus,
indicating these organisms were less sensitive to copper than typical.

pg/L - microgram(s) per liter

LCsy - concentration estimated to be lethal to 50% of the organisms

Table 3-7.
Summary of Reference Toxicant Test Results for Bivalve Larvae
Copper Chloride Reference Toxicant Test
. Mean Percent Historical Mean * 2
Concentration ECso . ..
(Mg/L copper) Normal Development (Mg/L copper) Standard Deviations
Hg PP of Surviving Larvae Hg PP (ng/L copper)
Laboratory Control 83.1
2.5 75.2
5.0 76.6 a
10 749 14.5 9.6+6.5
20 0.0*
40 0.0*

Notes:

* An asterisk indicates a significant decrease in development compared to the laboratory control.

a. The reference toxicant EC50 value was within two standard deviations of the historical mean (12 + 6.5 mg/L copper) for this test
at Nautilus, indicating typical organism sensitivity to copper.

pg/L - microgram(s) per liter

ECs, - concentration estimated to cause an adverse effect on 50% of the organisms
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4.0 DISCUSSION

The 2014 SIYB TMDL monitoring program indicated that copper loading into SIYB is continuing
to decrease when compared with TMDL-specific baseline and 2011-2013 loads. The continued
reduction in dissolved copper loading was the result of a combination of factors, including vessel
conversions to alternative non-copper or low-copper hull paints, the Port’s continued outreach
and education activities, the BMP implementation by the Port and SIML TMDL Group, more
thorough vessel tracking by the SIML TMDL Group with a higher response rate by boaters, and
continuation of in-water hull-cleaning regulations and required BMPs.

Average basin-wide surface water dissolved copper levels on the day of collection in
August 2014 were higher compared to 2013 and 2012 levels, but below both the 2011 and
baseline levels. The copper concentrations measured in 2014 exceeded the CMC (acute) and
CCC (chronic) CTR ambient water quality criteria at several SIYB stations. Potential factors that
may have contributed to the observed increase in water column dissolved copper levels in SIYB
on the August 2014 collection date are discussed in Section 4.2.3 (2014 Water Quality
Monitoring Summary).

No acute toxicity to fish larvae was observed, while only the station closest to the head of SIYB
(SIYB-1) displayed a statistically significant chronic effect on mussel larvae development (the
statistically significant effect was observed on bivalve normal development but not survival).
This finding was essentially identical to the bivalve response noted during the 2013 TMDL
monitoring program, and an improvement over the results observed in 2012 when significant
bivalve larvae toxicity was observed at two separate locations in the basin.

4.1 Dissolved Copper Load Reduction

The vessel tracking programs implemented by the Port and SIML TMDL Group indicated that
there was a nearly 34 percent reduction (707 kg/yr) in annual dissolved copper loading from
vessels to SIYB in 2014 compared with the SIYB TMDL baseline load level of 2,100 kg/yr11.
The 2014 load reduction estimate was determined by adding together the estimated load
contributions from all sources (1,393 kg/yr) and subtracting it from the SIYB TMDL baseline
level (i.e., 2,100 kg/yr minus 1,393 kg/yr equals 707 kg/yr).

The TMDL baseline load estimate was determined using very conservative assumptions,
namely that all vessels in SIYB are painted with copper paint 100 percent of the time, and that
load reductions primarily are a result of vessel conversions. In reality, there are numerous ways
for load reduction to occur (e.g., conversions to no copper/low-copper paints, more time
between repainting (i.e., aged paint), slip vacancies, hull cleaning BMPs, etc.). With
implementation of the comprehensive tracking program and updating of the vessel tracking
database on a yearly basis, dissolved copper loading attributable to the various sources can be
better quantified. The program-specific vessel tracking approach implemented by the Port and
SIML TMDL Group provides for more realistic loading estimates than the highly conservative
approach taken in the TMDL.

1 The TMDL baseline load assumes that all recreational vessels moored within SIYB have copper-based paints
100 percent of the time and there is a 100 percent occupancy rate; see Section 2.2.3 (Annual Dissolved Copper
Load).
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Figure 4-1 depicts the approximate relative load reduction contribution from the various SIYB
loading sources that comprise the 2014 load reduction estimate of 707 kg/yr. As AB 425 is
implemented in future years, the load reduction contribution attributed to low-copper paints
should steadily increase as high-leach-rate copper paints are phased out and replaced with
lower-leach-rate alternatives. Additionally, hull-cleaning load allocations may also change on the
basis of new information provided in the SPAWAR study. Continuing to conduct a thorough and
rigorous annual vessel tracking program will be vital to capture the phase-in of acceptable low-
leach rate paints as well as any substantial changes in the other loading categories.

Figure 4-1. Approximate Relative Reduction by Load Category

Load reduction calculations for the 2014 monitoring year were based only on confirmed non-
copper or low-copper reported hulls. There were 47 unconfirmed transitions, which included
vessels that were reported to have non-copper or low-copper hull paint, but lacked supporting
information on hull paint name, product number, name of the boatyard that applied the paint,
and/or painting date. As a result of continually improving vessel hull paint data, these vessels
may be placed in the confirmed categories in the future. If they were included in the confirmed
categories for non-copper and low-copper hull paints for the 2014 SIYB TMDL monitoring, the
copper loading would have been further reduced by up to 17 kg/yr and 13 kg/yr, respectively,
assuming 100 percent occupancy.

As discussed earlier, marked improvements in the 2014 vessel tracking program were made as
compared to the first year of SIYB vessel tracking in 2011. The response rate to the SIML TMDL
Group’s vessel survey in 2014 was 66 percent, which is considerably higher than the 56 percent
achieved in 2013. In addition, the types of information provided by each boater were more
thorough, complete, and accurate. However, it is possible that some of the boaters who did not
respond have low-copper, non-copper, or aged-copper paints on their boat hulls. Because very
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conservative assumptions are used for the load calculations (i.e., unknown and uncertain paint
types are considered to be high-copper), a 100 percent response rate may reduce the number
of unknown vessels and reclassify them into the proper category.

Vessel reporting improvements were primarily the result of standardization of the survey form
and the follow-up efforts made by the SIML TMDL Group to obtain accurate data in the case
where forms were incomplete or no initial response was received. Although continuing
improvements have been made in collecting accurate and complete vessel tracking information,
it is understood by the Port and SIML TMDL Group that there is still room for improvement. Any
additional improvements will be made through the proactive and collaborative efforts of all SIYB
TMDL stakeholders to achieve a higher percent response rate in the future. With the focus on
collecting complete data to accurately characterize copper loading and providing education and
outreach, a major goal is to continue to reduce copper loads in SIYB, even as the economy
improves and marina and yacht club occupancy approaches 100 percent.

4.2 Water Quality Monitoring
4.2.1 Dissolved Copper Levels

The August 2014 monitoring program showed the basin-wide average dissolved copper level to
be 7.0 pg/L, which was approximately 16 percent lower than the 2005-2008 baseline average
(8.3 pg/L), but 43 percent higher than the 2013 basin-wide average (4.9 ug/L). Five of the six
SIYB monitoring stations exceeded the CCC numeric WQO of 3.1 ug/L. The WQO is defined by
the National Recommended Water Quality for Aquatic Life of the USEPA and is incorporated
into the CTR.

Although the basin-wide dissolved copper level was higher in 2014 compared that in 2013, the
number of stations exceeding the dissolved copper CCC (five stations) remained the same. The
2014 monitoring event also showed that five of six stations exceeded the CTR acute criterion
maximum concentration (CMC) water quality objective (4.8 pg/L). In 2013, only three of six
stations exceeded the CMC objective.

Figure 4-2 depicts the dissolved copper levels measured at each station from 2011 through
2014. This figure shows a clear gradient of dissolved copper levels in SIYB (i.e., higher
concentrations at the head of the basin, with decreasing levels moving toward the mouth). The
figure also shows the higher average basin level in 2014 compared with that in 2013, and the
trend of lower levels in 2013 relative to 2011 and 2012.
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Figure 4-2. Dissolved Copper Comparison by Sampling Station

Several factors may have contributed to the increased copper levels in SIYB on the collection
day in August 2014. These factors and the likelihood of their impacts are discussed below.

Elevated Surface Water Temperatures

Surface water temperatures in the region were considerably warmer during the summer of 2014
compared to recent years. Figure 4-3 displays San Diego Bay surface water temperatures
between June and September for the period from 2011-2014. These readings were recorded by
National Oceanic and Atmospheric Administration (NOAA) from a buoy located near the Midway
Museum approximately 3 miles east of SIYB. Figure 4-3 also identifies the average basin-wide
surface temperature (the average of the six SIYB monitoring locations, excluding the reference
location) on each day of sample collection dating back to 2011. This figure clearly indicates that
the 2014 surface water temperatures in San Diego Bay and SIYB were elevated compared with
temperatures in the first three years of the program. Figure 4-4 shows how the SIYB surface
temperatures varied (by year) at each monitoring location (including the reference location) on
the day of sample collection from 2011 to 2014.
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Figure 4-3. Sea Surface Temperatures (SST) in San Diego Bay (2011-2014)

Figure 4-4. Sea Surface Temperatures (SST) by Sampling Station (2011-2014)
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Elevated surface water temperatures in a semi-enclosed basin such as SIYB have the potential
to increase dissolved copper levels in bay waters. Several direct and indirect factors had the
potential to influence or increase dissolved copper levels as a result of elevated surface water
temperatures including:

1. Changes to in-water hull-cleaning strategies — The extent and degree of marine fouling,
during times of elevated water temperatures, may result in the need for more in-water
hull-cleaning activity. In addition, the types of fouling organisms that attach to and grow
on vessels change with increasing temperature, which may result in additional cleaning
pressure needed to remove organisms that have attached to boat (Johnson et al., 2004).

The amounts and types of fouling that occurred in SIYB in 2014 were particularly
problematic for boat owners. According to Wayne Morrison of Shelter Island Boatyard,
San Diego Bay experienced an unprecedented amount of marine fouling in the summer
of 2014 compared to previous years (personal communication with Michelle Bowman of
AMEC, February 26, 2015). In addition, during the 2014 SIYB sampling event (August
12, 2014), the field collection team witnessed a heightened level of in-water hull-cleaning
activities (as well as general vessel maintenance of all kinds). Compared with cleaning
and maintenance in previous years, the field team reported more in-water and out-of-
water cleaning and maintenance activity than during previous collection events.

According to Hull Cleaner Data Analysis in the report entitled Staying Afloat with
Nontoxic Antifouling Strategies for Boat prepared by the Sea Grant Extension Program,
UC Cooperative Extension (Johnson et al., 2004), marine fouling growth was reported to
be heavier when the water was warmer, which necessitated more frequent cleaning
events and more effort for the divers. The report concluded that, “Although we cannot
change the water temperature or prevent a coating from aging, we can control the
interval between cleanings. Cleaning more frequently prevents fouling growth from
accumulating to high levels. This is especially important when water is warmer.”

2. Presence of a thermocline — Another unknown is the potential effect that higher surface
water temperatures had on vertical mixing within the basin. Warmer surface waters and
a strong thermocline may act to prevent vertical mixing, thus concentrating dissolved
copper at the surface.

3. Temperature and other physical parameters — In addition to higher surface water
temperatures, both salinity and pH were consistently higher on the day of collection in
August 2014 compared with 2013. The effect that the combination of higher water
temperatures, salinity, and pH has on copper leach rates is unknown, but could factor
into the increased average dissolved copper levels observed in 2014 compared with the
levels for the two previous years.

Given that the load of copper into the SIYB continues to decrease, it is possible that the
increase in the level of dissolved copper was influenced by some or all of the factors above.
Moreover, it is important to note that the increase in the copper level is correlated with the levels
of other constituents commonly present in hull paints (zinc), all of which were elevated as well.
As discussed in Section 4.3.2 (SPAWAR study), the DPR completed a study on the life cycle of
copper paints that suggested that hull cleaning may contribute greater than the 5 percent

AMEC Environment & Infrastructure, Inc. Page 4-6



FINAL 2014 Shelter Island Yacht Basin
Dissolved Copper TMDL Monitoring and Progress Report MARCH 2015

allocation identified in the SIYB TMDL. The observations noting the increased in-water hull
cleaning may support the DPR’s finding. Moving forward, the Port will continue to track water
temperatures during annual sampling events and to determine whether further investigations
are needed. Nonetheless, a greater look at the overall contribution of in-water hull cleaning to
copper loads needs to be acknowledged as part of an ongoing SIYB TMDL adaptive
management process to ensure that loading models represent the accurate load allocations.

Winds, Tides, and Currents

At the annual Southern California Chapter of the Society of Environmental Toxicology and
Chemistry meeting held in San Diego in April 2014, Dr. Alberto Zirino of Scripps Institution of
Oceanography presented the results of a study entitled “Copper in Harbor Island East and West
Inlets: Keys to Understanding Detoxification Processes?” Several slides pertaining to winds,
tides, and currents from Dr. Zirino’s presentation are included in Appendix F.

Dr. Zirino’s study suggests that wind speed and direction have the potential to dampen the tidal
exchange of surface waters in marina basins. In his study, the angle of the wind in relation to
the Harbor Island West basin resulted in pushing surface waters to the head of the basin, thus
preventing normal tidal exchange with fresh bay waters. One result of pushing the surface
waters toward the head of this enclosed basin was a measured increase in the dissolved copper
levels in the surface waters compared with levels deeper in the water column and in the
adjacent Harbor Island East Basin. Dr. Zirino concluded that the tidal dampening effects of the
winds blowing across the Harbor Island West Basin resulted in higher copper levels in surface
waters due to reduced tidal exchange with the Bay. While Dr. Zirino’s study was not conducted
in SIYB, the implication of his study may have validity when assessing the factors that may
affect dissolved copper levels in the basin as well as other similar basins in San Diego Bay.
Based up his finding, this phenomenon should be evaluated further with regard to the SIYB.

4.2.2 Toxicity Tests

Only one station (SIYB-1), the station farthest inside the basin, showed a statistically significant
effect on developing mussel larvae. The 2014 results are similar to the 2013 results, and an
improvement over the 2012 results in which two stations (SIYB-1 and SIYB-3) showed a
statistically significant effect on mussel larvae development. There was no toxicity observed in
the acute survival test using fish larvae at any of the stations tested.

Of special note for the 2014 SIYB toxicity testing program was the presence of slightly abnormal
bivalve larvae. Consistent with the 2013 bivalve larvae test results, only the bivalve larvae
exposed to the Station SIYB-1, 100 percent undiluted surface water, sample showed an effect
(in the form of abnormally developing larvae; no effect on survival was observed). What was
different in the 2014 tests compared with those of 2013 was type and degree of abnormality
observed. In 2013, the bivalve larvae were clearly abnormal, while in 2014, the degree of
abnormality was more subtle. The classic definition of “normal bivalve larvae” is that they form a
D-shaped shell that possesses a straight-lined hinge. The majority (approximately 70 percent) of
the larvae scored as “abnormal” in 2014 had developed a shell; however, they had a slightly
curved hinge as opposed to a straight hinge.
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The differences between these two types of larvae are shown in Figure 4-5. Additional
photographs of the various types of larvae observed in the 2014 study are contained in the
toxicity report presented in Appendix D.

Figure 4-5. Comparison between Normal Straight-hinged and
Slightly Curved-hinged Bivalve Larvae

Normal Straight-hinged Larvae (Station SIYB-1)

Slightly Curved-hinged Larvae (Station SIYB-1)
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Based upon this finding, the toxicity laboratory project manager (Adrienne Cibor) decided to
research this issue further. Based upon her research, she found that there is a discrepancy
among toxicity professionals and regulators as to whether a larva with a slightly curve hinge
should be scored as normal or abnormal. The toxicity test report prepared by Nautilus
(Appendix D) indicated that “Most of the affected larvae [scored as abnormal] in the SIYB-1
sample were partially developed, but did not possess a straight hinge; this response was not
observed in any of the controls or any replicates from other sites.” Based upon this statement, it
is likely that there may not have been a statistically significant effect observed in the SIYB-1
sample if the larvae with slightly curved hinges had been scored as normal.

Because of this apparent discrepancy in the way that larvae are scored, a recommendation has
been included in Section 5 (Recommendations) to discuss this issue further with Regional
Board, Southern California Coastal Water Research Project (SCCWRP), and USEPA Region 9
and USEPA headquarters toxicologists to arrive at a definitive consensus on how slightly
effected larvae should be scored. If modifications to the approach currently used to score
bivalve larvae are required, these revisions will be discussed in detail in the 2015 revision of the
SIYB TMDL Monitoring Plan.

4.2.3 Monitoring Program Summary

Surface water samples were collected at six locations in SIYB and one reference location
outside of the basin in San Diego Bay. All samples were collected on August 12, 2014. The
seven samples were analyzed for total and dissolved copper and zinc, total and dissolved
organic carbon, and toxicity using a fish and bivalve larvae. Water quality characteristics
(salinity, temperature, and pH) were also recorded at each station.

The results of this study showed the SIYB-wide average dissolved copper level on the day of
collection to be 7.3 pg/L. This basin-wide average dissolved copper level was higher than the
level measured in the previous two years of the monitoring program (2012 and 2013). In
addition, higher levels of total copper, dissolved zinc, and total zinc basin-wide were also found
in 2014 compared with 2013, indicating that the 2014 increase was not simply limited to
dissolved copper.

Consistent with 2013 results, the monitoring station located at the head of SIYB (SIYB-1)
showed the highest level of dissolved copper. Station SIYB-1 is at the farthest point from San
Diego Bay within the basin, and it is a location that is characterized by relatively low flushing
and a relatively high density of vessels. As shown on Figure 4-1, the dissolved copper levels at
the Reference Station and SIYB-6 (which is the station located near the mouth of the basin near
San Diego Bay) were identical to the 2013 levels. This indicates that the increase in dissolved
copper levels (as well as total copper and dissolved and total zinc) observed in 2014 mainly
occurred in the middle and head of the basin.

Only one station (SIYB-1) in 2014 showed a statistically significant effect on bivalve larvae
development. No effects were observed in the fish toxicity test. In contrast to the 2013 bivalve
larvae test, most of the larvae scored as abnormal in 2014 in the SIYB-1 sample were partially
developed, but did not possess a straight hinge. Based upon discussions with regulators, these
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partially developed larvae could possibly be scored as normal. Further research and discussion
regarding the bivalve endpoint need to be carried out prior to future testing.

In summary, the results of the 2014 monitoring event found the average basin-wide dissolved
copper level in SIYB to be higher compared with 2012 and 2013 levels. Toxicity tests showed
that the 2014 results were comparable to the 2013 results and were an improvement over the
2012 results. Copper loading into the basin in 2014 estimated through the vessel tracking efforts
of the SIML TMDL Group and Port showed a continuing year-over-year reduction compared to
previous years. The increase in the average basin-wide dissolved copper levels observed in
2014 seems to be counter to the continued load reduction estimated through the SIYB TMDL
vessel tracking. As discussed above, the other factors may have contributed to the higher basin-
wide average dissolved copper level observed in 2014.

4.3 Description of Ongoing Initiatives, Studies, and Reports Relevant to the
SIYB TMDL

Since submittal of the 2012 SIYB Monitoring and Progress Report to the Regional Board,
several pieces of new information associated with copper boat paints and the establishment of
site-specific water quality objectives have become available. The information presented below
warrants further discussion with regard to the future direction of the SIYB TMDL. Copies of the
reports discussed in this section are in Appendix F.

The information presented in this section was previously discussed in the 2013 SIYB TMDL
Monitoring and Progress Report. This information is being included in this report because it was
finalized in 2014 and continues to be important, relevant, and applicable to the future direction
of the SIYB TMDL.

4.3.1 Assembly Bill 425

On October 5, 2013, Governor Brown signed AB 425, which was sponsored by San Diego
Assemblywoman Toni Atkins. The bill required the DPR, no later than February 1, 2014, to
(1) determine a leach rate for copper-containing antifouling paint used on recreational vessels,
and (2) recommend appropriate mitigation measures that may be implemented to protect
aquatic environments from the effects of copper-containing hull paints that are registered as
pesticides.

4.3.2 SPAWAR Study

To address the first requirement of AB 425, the DPR contracted with SPAWAR to conduct a
detailed and comprehensive copper leaching study. The SPAWAR study, which was funded by
the American Coatings Association, is described in detailed in Life Cycle Contributions of
Copper from Vessel Painting and Maintenance Activities (Earley et al., 2013).

The SPAWAR study involved the design and implementation of a set of experiments to evaluate
the in situ copper leaching from both epoxy and ablative antifouling paint at various times: post-
application (i.e., initial exposure), passive leaching, and surface refreshment (e.g., following
cleaning events). The study was conducted utilizing two protocols developed by the US Navy:
the dome method and the in-water hull-cleaning sampling method. Cleaning techniques
investigated included a soft-pile carpet and a medium-duty 3M™ pad for fouling removal.
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Results showed that the passive leach rates of copper peaked three days after both initial
deployment and cleaning events, and then rapidly decreased over about 15 days and slowly
approached asymptotic levels on approximately day 30. The study showed that copper was
more bioavailable during a cleaning event in comparison with the passive leaching that
immediately followed. The report presents a paint life cycle model quantifying annual copper
loading estimates of each paint and cleaning method based on a three-year cycle of painting,
episodic cleaning, and passive leaching.

4.3.3 DPR Memorandum on AB 425

To fulfill the second requirement of AB 425, the DPR prepared a memorandum (dated
January 30, 2014) entitled “Determination of Maximum Allowable Leach Rate and Mitigation
Recommendations for Copper Antifouling Paints per AB 425.” The memorandum has two
appendices: (1) modeling to determine the maximum allowable leach rate for copper-based
antifouling products in California marinas, and (2) DPR Copper Antifouling Paint (AFP)
Mitigation Recommendations. The purpose of the DPR memorandum was to present the DPR’s
modeling approach and rationale for decision making, recommendations for mitigation, and the
selected maximum allowable leach rate.

4.3.3.1 Reformulation of AFPs

The pertinent findings in the DPR memorandum about the reformulation of AFPs and in-water
hull cleaning are as follows:

e The DPR recommends establishing the maximum allowable copper leach rate for AFP
products at 9.5 pg/cm?/day under the condition that in-water hull cleaners follow the
California Professional Divers Association’s BMP method with soft-pile carpet and that
cleaning not be performed more often than once per month.

e Setting a maximum allowable leach rate at 9.5 pug/cm?/day should require reformulation
of about 58 percent of the currently registered copper AFP products (approximately
100 products).

o For copper AFP products that do not require in-water cleaning, the DPR recommends
establishing the maximum allowable copper leach rate at 13.4 ug/cm?/day under the
condition that in-water hull cleaning of any type is prohibited.

o Based upon the results of the SPAWAR study, the DPR calculated that in-water hull
cleaning accounts for 41 to 62 percent of the dissolved copper load in coastal marinas,
depending on the paint type and whether BMPs were used or not.

4.3.3.2 Mitigation of Copper AFPs

In addition to the reformulation of AFPs, the DPR also recommended the following mitigation of
the impacts of copper-containing AFPs:

¢ Require in-water hull cleaners to implement BMPs for in-water hull cleaning.

¢ Reduce in-water hull-cleaning frequency to no more than once per month.

¢ Include painted-hull maintenance information as part of product labels.
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o Develop for distribution hull maintenance brochures to be provided to boaters via
boatyards at the time of painting.

e Increase boater awareness and acceptance of copper AFP alternatives.

o Foster new incentive programs and continue support of existing programs to convert
copper-painted boat hulls to those painted with alternatives.

4.3.3.3 DPR Recommendation Regarding Site-Specific Objectives

Finally, Recommendation #8 in the DPR’s AB 425 memorandum states that “Dischargers
consider site-specific objectives for copper for marinas or harbors that have extremely high boat
density and very poor flushing.” SIYB falls into this category. The DPR made this
recommendation because its modeling suggests that some marina locations may not achieve
the current CTR chronic water quality criterion for copper concentrations of 3.1 ug/L at all times,
even with the implementation of copper AFP reformulation and other mitigation approaches
outlined in its memorandum. The DPR memorandum also indicates that “DPR’s analysis using
the draft marine Biotic Ligand Model for many California coastal marinas suggests that this
approach could raise the compliance threshold to a level higher than the current 3.1 ppb
criterion.”

The DPR’s assertion, based upon its modeling using the SPAWAR study findings “....that some
marina locations may not achieve the current California Toxics Rule chronic water quality
criterion for copper of 3.1 ug/L at all times even with the implementation of copper AFP
reformulation...,” calls into question whether the SIYB TMDL requirement to achieve a water
quality objective of 3.1 ug/L for dissolved copper in SIYB would ever be attainable, regardless of
the numerous load reduction efforts that the Port and SIML TMDL Group are currently
undertaking. In addition, the Capolupo Bosse study conducted in SIYB showed, through use of
the BLM, that the basin waters likely have the natural binding capacity to reduce the
bioavailability of dissolved copper.

4.3.4 USEPA Dissolved Copper Saltwater Criteria Using the Biotic Ligand Model

Currently, the USEPA is preparing a dissolved copper saltwater criteria document using the
BLM. There is considerable support for completion of the BLM for dissolved copper in saltwater.
Both the Port and Port Tenants Associations submitted letters of support to the USEPA for the
development of this BLM. In addition, Thomas Howard of the SWRCB stated in his letter of
support for BLM approach, “The State Water Board supports U.S. EPA in pursuing and making
it a priority to complete development of saltwater copper criteria using the BLM in the coming
year. | have directed [SWRCB]J staff to meet with U.S. EPA staff to discuss the development of
the saltwater criteria and the BLM.”

University of San Diego graduate student Casey Elaine-Capolupo Bosse (with support from
SPAWAR researchers) published her master’s thesis in 2013 entitled “Copper Bioavailability
and Toxicity to Mytilus galloprovincialis in Shelter Island Yacht Basin, San Diego, CA.” Her
research included a site-specific assessment of copper bioavailability in SIYB using the BLM.
The assessment showed, in part, that there is considerable capacity in SIYB because of the
presence of biotic ligands to effectively complex dissolved copper, thus reducing its
bioavailability.
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4.3.5 Harbor Island Study

As discussed in Section 4.2.1 (Dissolved Copper Levels), Dr. Alberto Zirino of Scripps Institution
of Oceanography presented the results of a study entitled “Copper in Harbor Island East and
West Inlets: Keys to Understanding Detoxification Processes?” The study was conducted in
Harbor Island’'s West and East Basins and suggests that wind speed and direction have the
potential to dampen the tidal exchange of surface waters in marina basins, resulting in an
increased level of dissolved copper in surface waters compared with that in deeper waters.
While this study was not conducted in SIYB, the study findings are important and may assist in
evaluating the behavior of dissolved copper in enclosed basins such as SIYB.
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5.0 RECOMMENDATIONS

This section presents recommendations related to ongoing program implementation and the
future direction of the SIYB TMDL. It is important to note that many of the 2013
recommendations related to the findings and mitigation measures associated with AB 425 are
still being pursued. The 2013 recommendations that are still in progress are discussed in detail
in Table 2-1. These 2013 recommendations are still pertinent because, while AB 425 planning
by the DPR and SWRCB continued through 2014, no actual specifics on program
implementation (e.g., lists of acceptable paints) were formalized. Consequently, several 2013
recommendations need to be carried forward for continued evaluation. The status of the 2013
report recommendations and the new recommendations for the 2014 program year are
presented in Tables 5-1 and 5-2, respectively.
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Table 5-1.
Status of 2013 Monitoring and Progress Report Recommendations?

2013 Report Recommendation 2013 Report Recommendation Status

Issue 1: Implications of SPAWAR Study for SIYB TMDL — The Port recommended
that the Regional Board, SIYB TMDL stakeholders (the Port and SIML TMDL Group),
and the study scientists from SPAWAR assemble a working group to hold meeting(s)
and specifically discuss how this new information affects the future direction of the SIYB
TMDL. In particular, the objectives of this collaborative effort would include:

To date, the recommended working group has not been formed. However, the
following progress did occur in 2014:

e The Port and SIML Group presented the workgroup concept at the SIYB
TMDL status meeting held at the Regional Board office on June 17, 2014.

e Discussions of the report’s findings agreement and the relevance of this new
information to ongoing SIYB TMDL monitoring and assessment, and determination
of the appropriate approach to work with the Regional Board to adjust load
calculation and contribution estimates for assessing future compliance with SIYB
TMDL targets

o Development of a consensus on the degree to which this new information affects
the direction of the SIYB TMDL as the stakeholders continue with the program
during the second interim compliance period

o Participation with the San Diego and other Regional Boards to develop consistency
in how the data generated by these new studies are used in the future, both locally
and in other locations (e.g., the dissolved copper TMDLs for Newport Harbor and
Marina del Rey)

* A follow-up email was sent by the Port to the Regional Board on October 23,
2014, that included a more detailed concept plan for an educational seminar
on AB 425 at which the formation of a technical work group could be
discussed further. In response to the Port's email, Regional Board staff
requested that the proposed workshop be delayed until a later date in 2015
so they could attend to several regional permitting efforts that were ongoing.

e The educational seminar agenda was completed, presenters were solicited,
and formal invitations to the presenters were completed in September 2014.
However, the information was not distributed because of the aforementioned
request for a delay.

e The Port submitted a comment letter to the Los Angeles Regional Board
(January 14, 2014) in regard to the Draft TMDL for Marina del Rey. The letter
emphasized the need for consistency when using data and encouraged the
use of AB 425 findings.

Next Steps:
The Stakeholders (i.e., Port and SIML TMDL Group) will continue to pursue

convening an AB 425 technical workshop and forming a working group of SIYB
stakeholders, Regional Board, DPR staff, and SPAWAR scientist and others to
assess the results of these AB 425 studies and their effects on the future of the
SIYB TMDL.

AMEC Environment & Infrastructure, Inc.

Page 5-3




FINAL 2014 Shelter Island Yacht Basin
Dissolved Copper TMDL Monitoring and Progress Report

MARCH 2015

Table 5-1.
Status of 2013 Monitoring and Progress Report Recommendations (continued)

2013 Report Recommendation

2013 Report Recommendation Status

Issue 2: Updating Loading Assumptions and Conceptual Model — The Port
recommended that the conceptual model be revised to incorporate the applicable
findings of the recent copper hull paint leaching studies, and that any revisions of the
conceptual model be based upon the consensus of the working group described in
Issue 1, above.

The SIYB conceptual model update was not completed in 2014 because several
outstanding issues related to AB 425 remain that need to be addressed. In
particular, formation of a working group is limiting the ability to gain consensus on
the model’s revisions, as was recommended. The following tasks were completed
for this recommendation during 2014:

e The Port obtained the Marine Antifoulant Model to Predict Environmental
Concentrations (MAM-PEC) model from the DPR and has identified the
parameters necessary to run the model.

e The Port and its consultant have coordinated with the DPR modelers to
understand the predictive capabilities of the MAM-PEC model and potential
benefits of using it for SIYB.

Next Steps:

The Port and SIML TMDL Group will continue to work with the Regional Board and
the DPR to develop a better understanding of the ramifications of AB 425 on the
future implementation of the SIYB TMDL.

In addition, given that the working group has not yet been formed, the Port
proposes that the conceptual model revisions proceed as detailed in the new 2014
recommendation for a model update.

Issue 3: Site-Specific Objectives — In preparation for the USEPA’s completion of the
saltwater copper BLM, the Port recommended that the SIYB TMDL stakeholders and
Regional Board lay the groundwork necessary to implement this approach once it is
adopted. This preparation would include evaluating existing data, identifying data gaps,
and developing work plans for the potential studies needed to support the BLM
approach for developing a site-specific dissolved copper water quality objective for
SIYB. An example of such a potential study is a site-specific study to assess the levels
of biotic ligands in SIYB and how these levels may vary seasonally and spatially. Such a
water quality objective might apply to other locations within San Diego Bay. Additionally,
the Port would encourage the Regional Board to submit a support letter to the USEPA
for the development of the BLM consistent with the letter sent by Thomas Howard of the
SWRCB.

The following tasks were completed for this recommendation during 2014:

e On January 9, 2014, the Port sent a letter to the USEPA Region 9 to request
the consideration of the Biotic Ligand Model for Marine Waters. The final
saltwater copper BLM was not released by the USEPA in 2014 as expected;
however, all indications are that the model will be made available officially
during 2015.

e The Port approached Regional Board about sending a letter to the USEPA.
A copy of the Port’s letter was provided as an example.

e The Port and SIML TMDL Group worked together to compile data from
numerous studies within SIYB into a single database. This dataset provides
the foundation from which data gaps and future work plans may be
completed.

Next Steps:
The Stakeholders (i.e., Port and SIML TMDL Group) will apply the BLM approach to

the dataset to assess the applicability of the BLM for SIYB waters.

The stakeholders will also stay apprised of USEPA progress on federal approval of
the BLM for marine waters.
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Table 5-1.
Status of 2013 Monitoring and Progress Report Recommendations (continued)

2013 Report Recommendation

2013 Report Recommendation Status

Issue 4: In-Water Hull Cleaning — The Port recommended that the Regional Board,
SIYB TMDL stakeholders, the California Professional Divers Association, and other
appropriate entities assess regulatory oversight responsibility for in-water hull cleaning
in light of the DPR'’s recent higher estimates (compared to the SIYB TMDL estimate of
5 percent) of copper loading attributed to hull cleaning. One objective of this
assessment would be to evaluate the role of the Regional Board in developing a
regulatory framework and implementing stricter standards for in-water hull-cleaning. The
DPR supports this idea, stating in its memorandum, “DPR calculated that in-water hull
cleaning attributes 41-62% of the dissolved copper in coastal marinas depending on the
paint type and whether BMPs were used or not. Therefore, management (regulatory or
non-regulatory) of in-water hull cleaning could significantly help to lower dissolved
copper concentrations in marinas where these activities are common.”

The following tasks were completed for this recommendation during 2014:

o At this time, it does not appear that any decision on regulatory oversight has
been finalized between the agencies identified in this recommendation.

e During 2014, the Port continued implementing its existing in-water hull
cleaning regulations for the San Diego Bay.

Next Steps:

The Port will continue to apply strategies that encourage the other entities identified
herein to address in-water hull cleaning at a state level. In addition, the Port will
continue to implement its existing regulatory approaches until direction is provided
from the state.

Issue 5: Presence of Harmful Organisms in Bay Water Samples — The Port
recommended that, when collecting raw bay water samples, the toxicity laboratory
should conduct microscopic observations of the samples prior to initiating toxicity tests.
These visual observations should note the presence of any predatory species (such as
the dinoflagellate Noctiluca sp. observed in the 2013 monitoring project) or other
naturally occurring species (such as the phytoplankton that cause harmful algal blooms
[HAB]). When possible, the laboratory should send images of the phytoplankton
observed in the samples to HAB scientists at Scripps Institution of Oceanography to
confirm observations. If predatory species or HAB species are observed, determine
whether the samples should be filtered before testing to remove the threat and whether
the samples need to be recollected. A standard operating procedure for this evaluation
process should be included in the revised SIYB TMDL Monitoring Plan.

The following tasks were completed for this recommendation during 2014:

e A standard operating procedure for evaluating the SIYB study area for
harmful algae, algae blooms, and water clarity prior to collection of water was
included in the revised SIYB TMDL Monitoring Plan. This standard practice
will continue to be employed for all future SIYB TMDL annual monitoring
events.

e On the day prior to sample collection (August 11, 2014), a reconnaissance
survey was conducted in SIYB to evaluate the study area for the presence of
algal blooms and general waster clarity.

e In addition to the visual assessments, field team also collected several water
samples that were sent to the laboratory to be analyzed for the presence of
harmful algal species. The reconnaissance survey showed that the water
clarity in SIYB was acceptable and that the collected water samples did not
contain an abundance of harmful algae species. Based upon these findings,
it was determined that the collection project should proceed as planned.

¢ Plankton samples were also collected on the actual day of sample collection
(August 12, 2014) to be evaluated for the presence of harmful algae in the
samples. These samples were collected using a plankton net at two stations
(SIYB-REF and SIYB-4) and preserved for further analysis in the laboratory.

Notes:
a. 2013 Shelter Island Yacht Basin TMDL Monitoring and Progress Report (AMEC, 2014)
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Table 5-2.
2014 Monitoring and Progress Report Recommendations

2014 Recommendation Issue

2014 Report Recommendation

Issue No. 1: Transitioning to Lower Leach Rate Paints — The integrated copper
reduction efforts of the SIYB TMDL stakeholders have resulted in continual reductions in
dissolved copper loads into SIYB. It is expected that once the hull coatings with higher
copper leach rates have been phased out in favor of the AB 425-approved hull paints with
lower copper leach rates, dissolved copper loads into SIYB will be further reduced. The
combination of ongoing load reduction activities, coupled with the future phase-out of
unacceptable leach rate paints, will continue to reduce the dissolved copper levels in
SIYB. There is considerable uncertainty, however, about the implementation methods,
timing, and transition duration of this phase out process. A more definitive understanding
of the phase-out process will allow the Port and other SIYB TMDL stakeholders and
Regional Board to focus their future copper reduction efforts.

To further this issue, the Port and Regional Board submitted a letter to Brian Leahy,
Director of the DPR, dated February 24, 2015, entitled “Implementation of AB 425
Measures and List of Hull Paints Meeting the AB 425 Leach Rate Criteria.” The purpose
of the letter is to encourage the DPR to expedite the implementation of the various control
and measures that were outlined in the DPR’s memorandum (dated January 30, 2014)
entitted “Determination of Maximum Allowable Leach Rate and Mitigation
Recommendations for Copper Antifouling Paints Per AB 425.”

It is recommended that, as the phase-out process for high copper leach rate paints
becomes more defined, the SIYB stakeholders should identify measures that can

be used to facilitate the transition.

Because of the existing uncertainties in the

timing of AB 425 requirements, future updates to the SIYB TMDL implementation
will be done using an adaptive management approach, phasing efforts in as
information becomes available.

Future efforts to fulfill this recommendation may include:

Applying strategies that encourage the other state entities (i.e., the DPR,
SWRCB) to expedite implementation of paint reformulation and the
mitigation measures identified in the DPR’s report.

Preparing literature and conducting outreach activities to educate the
marinas, yacht clubs, and boaters on the transition process. [Note: this
approach will be coordinated with the DPR and initiated as materials
become available.]

Disseminating a list of paints currently meeting AB425 leach rates

Having discussions with local boatyards about use of AB425-acceptable
paints.

Establishing, tracking, and reporting metrics for AB 425-accepted paints
Identifying potential incentives and ways to accelerating the transition
process

AMEC Environment & Infrastructure, Inc.

Page 5-6




FINAL 2014 Shelter Island Yacht Basin
Dissolved Copper TMDL Monitoring and Progress Report

MARCH 2015

Table 5-2.
2014 Monitoring and Progress Report Recommendations (continued)

2014 Recommendation Issue

2014 Report Recommendation

Issue 2: SIYB TMDL Loading Assumptions and Compliance Schedule — As
discussed above, as higher leach rate paints are phased out, SIYB should experience a
corresponding reduction in dissolved copper loads. Being able to predict and quantify the
timing and magnitude of the expected load reduction is essential to the future
implementation of the SIYB TMDL program.

As part of its AB 425 evaluation efforts, the DPR employed the MAM-PEC hydrodynamic
model to predict dissolved and total concentrations of antifouling compounds within
marine environments. The MAM-PEC model is normally used to predict copper
concentrations (PEC) in a marina based on input parameters, including the leach rate for
particular copper antifouling paints. For the AB 425 study, however, the DPR used the
saltwater dissolved copper CTR criterion (3.1 pg/L) as target output to back-calculate the
leach rate needed to achieve the desired dissolved copper concentration for five marina
scenarios (based upon marina area and number of vessels).

Based upon initial discussions with DPR staff, the MAM-PEC model can be employed to
help predict future dissolved copper load reductions in SIYB as higher leach rate paints
are transitioned out of use. The model would be set up with SIYB-specific variables (e.g.,
length, width, current velocity, etc) and run using the leaching rates of the paints that will
be acceptable following implementation of AB 425. The model output would be a resultant
water concentration of dissolved copper that be compared to the saltwater dissolved
copper CTR criterion of 3.1 ug/L. The goals of this modeling effort would be to:

e Predict the current, basin-wide expected water column dissolved copper level,
based upon the realistic, site-specific (non-conservative) model inputs. This
would help the stakeholders better understand how their copper reduction efforts
have actually reduced the dissolved copper levels in the SIYB water column.

e Predict the expected future dissolved copper water column levels in SIYB, once
the higher copper leach rate paints have been phased out. It is also important for
the SIYB stakeholders to understand the timeframe over which this phase-out
will occur.

e Estimate the current contribution of underwater hull cleaning to dissolved copper
loads in the SIYB and how this level would be reduced by implementing the hull-
cleaning mitigation measures identified in the DPR’s AB 425 memorandum.

e Predict the magnitude of the expected load reductions as a result of transitioning
to AB 425 accepted leach rate paints. This prediction would assist in determining
the likelihood of achieving these future SIYB TMDL compliance targets and
understanding the timeframe that may be needed to complete the transition.

As part of the 2015 SIYB TMDL Conceptual Site Model update, it is recommended
that the MAM-PEC model (or equivalent) be evaluated to determine whether it can
be effective in predicting future dissolved copper load reductions in SIYB as higher-
leach-rate paints are transitioned out of use (as discussed in Issue 2, modeling
goals).

If this effort appears promising, future reports will outline the steps that will be taken
to present this information to the Regional Board and to determine the appropriate
approach to incorporate it into the SIYB TMDL compliance strategy.

AMEC Environment & Infrastructure, Inc.
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Table 5-2.
2014 Monitoring and Progress Report Recommendations (continued)

2014 Recommendation Issue

2014 Report Recommendation

Issue 3: Continue to Refine the SIYB Hull Paint Tracking Database — As part of the
annual SIYB TMDL implementation program, the SIML TMDL Group works
collaboratively with each of the yacht clubs and marinas on a master Vessel Tracking
Database. The information collected by the SIML TMDL Group is combined with the
Port’s tracking information to determine the annual dissolved copper loads to SIYB. The
vessel paint categories currently tracked are: no paint, non-copper, low copper (0.45 kg of
dissolved copper/year), high copper (0.9 kg of dissolved copper/year), and old paint
(0.45 kg of dissolved copper/year). As a result of the AB 425-required transition to lower-
leach-rate paints, the annual loading categories currently tracked may need to be
reevaluated.

It is recommended that the SIYB vessel tracking process be modified so that it is
able to track the transition to AB 425-approved low-leach-rate paints.

Issue No. 4: Work with the Regulators to Clarify the Bivalve Larvae Toxicity Test
Endpoint — As discussed in the toxicity section, toxicity (in the form of abnormally
developing bivalve larvae) was observed only in Station SIYB-1 and only in the undiluted
surface water sample. This is the same toxicity pattern that was observed in 2013. What
was different in the 2014 tests compared with 2013 results, however, was the degree of
abnormality observed in the developing bivalve larvae. In 2013, the bivalve larvae were
clearly abnormal, while in 2014, the degree of abnormality was more subtle. The classic
definition of normal bivalve larvae is that they are D-shaped and possess a straight-lined
hinge. The majority of the larvae scored as “abnormal” in 2014 had developed a shell (not
completely to the D-shape); however, they also had a slightly curved hinge as opposed to
a straight hinge.

Based upon follow-up research, it was discovered that there is a discrepancy among
toxicity professionals and regulators as to whether the D-shaped larvae with a slightly
curve hinge should be scored as normal or abnormal. A definitive protocol to score these
types of curved shell larvae has significance for the SIYB monitoring program as well as
other regional studies that employ the bivalve larvae development test as a toxicity
indicator.

It is recommended that the Port and Regional Board jointly request definitive
guidance from the SWRCB and USEPA Region 9 on how to score bivalve larvae in
the particular circumstance described in this issue.

AMEC Environment & Infrastructure, Inc.
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APPENDIX A

SIYB DISSOLVED COPPER TMDL MONITORING PLAN
REVISION 1
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1.0 INTRODUCTION

The Shelter Island Yacht Basin (SIYB) Total Maximum Daily Load (TMDL) Monitoring Plan
(Monitoring Plan) describes the approach for assessing loading reductions through tracking
conversion of vessels from copper to non-copper hull paints to determine compliance with
TMDL load reduction targets. The Monitoring Plan also details the specific elements of the
annual water quality monitoring program that are performed in SIYB to quantify ambient
dissolved copper concentrations and toxicity. Water quality monitoring is used to evaluate
annual basin-wide improvements in dissolved copper concentrations and toxicity levels, and to
determine progress towards complying with the numeric and narrative objectives of the final
TMDL.

This revised Monitoring Plan (Revision 1) is being submitted to the San Diego Regional Water
Quality Control Board (Regional Board) to incorporate monitoring program modifications that
arose during the first three monitoring events (2011-2013). The original Monitoring Plan was
submitted to the Regional Board in May 2011 in response to a requirement specified in
Resolution No. R9-2005-0019 (in which the Regional Board incorporated the dissolved copper
TMDL into the Water Quality Control Plan for the San Diego Basin—Region 9) (Regional Board,
2005).

This plan revision includes program modifications that were made as recommendations to the
Regional Board in the 2012 SIYB TMDL Monitoring and Progress Report (AMEC 2013). The
modifications presented in this revised plan have all been approved by the Regional Board and
include, for example:

¢ Addition of the “aged-copper paint” category to the vessel classification template
¢ Modifications to the methods used to collect annual vessel census information
¢ Discontinuation of conducting in situ free copper analyses

e Analytical and data analysis method revisions

Specific monitoring plan modifications are discussed in additional detail in Section 1.6
(Monitoring Plan Revisions).

This revised Monitoring Plan meets the requirements of Investigative Order No. R9-2011-0036
(Investigative Order), which directs the Port of San Diego (Port) to develop and submit a
Monitoring Plan to track the progress of implementing the TMDL, and to revise the plan as
needed. In addition, the project-specific Quality Assurance Project Plan (QAPP) is revised
yearly (prior to the annual monitoring event). The QAPP defines project-specific objectives and
organization, monitoring activities, data quality objectives, and quality assurance and quality
control (QA/QC) procedures in compliance with the State Water Resources Control Board’'s
Surface Water Ambient Monitoring Program (SWAMP) protocols.

The Port is also planning to revise the 2011 SIYB TMDL Conceptual Model to include new
information, such as refining copper paint leach rates and revising load contributions from
various sources (e.g., in-water hull cleaning). The project-specific conceptual model identifies
the physical and chemical factors that control the fate and transport of copper in SIYB and
identifies the biological receptors that could be exposed to pollutants in the water and
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sediments. The conceptual model will be revised following discussions between the SIYB TMDL
Stakeholders (the Port and Shelter Island Master Leaseholders [SIML] TMDL Group) and the
Regional Board on recent and relevant study findings. The purpose of these discussions will be
to arrive at a consensus on how these new findings affect the future direction of the SIYB
TMDL. The revised conceptual model will also identify potential future studies needed to refine
the model.

1.1 Compliance Schedule

Under Resolution R9-2005-0019, the SIYB dissolved copper TMDL (herein referred to as “SIYB
TMDL") requires that loading of dissolved copper into the water column be reduced by
76 percent to 567 kilograms per year (kg/yr) over a 17-year period (Regional Board, 2005).
Based on the official TMDL approval datel, this time period is set to end in 2022. No reductions
in dissolved copper loading were required during the initial two-year orientation period (2005—
2007). The subsequent 15-year period requires incremental reductions of dissolved copper
loadings: a 10-percent reduction within seven years; a 40-percent reduction within 12 years; and
a 76-percent reduction within 17 years (Table 1-1).

Table 1-1.
Loading Targets for TMDL Attainment
Target Reduction Reduction Estimated Target Loading
Stage | Time Period from TMDL To Be Attained (kg/yr of
Estimated Loading by End of Year Dissolved Copper)
1 2005-2007 0% N/A N/A
2 2008-2012 10%° 2012 (7 years) 1,900
3 2013-2017 40% 2017 (12 years) 1,300
4 2018-2022 76% 2022 (17 years) 567

Notes:

% Loading calculations in the 2012 TMDL Monitoring and Progress Report showed that a 17-percent load reduction had been
achieved. Compliance with the 2012 load reduction goal of 10 percent was confirmed by the Regional Board in a letter to the Port
dated July 26, 2013.

kglyr - kilograms per year

N/A - not applicable

The first compliance year for the TMDL was 2012. Loading reduction estimates presented in the
2012 Monitoring and Progress Report (AMEC 2013) indicated that dissolved copper loading to
SIYB by the end of compliance year 2012 had been reduced by 17 percent, exceeding the
10-percent target. In a letter dated July 26, 2013, the Regional Board stated the following,
“Based on the data submitted and information provided in the Report [2012 TMDL Monitoring
and Progress Report], the 10-percent reduction in dissolved copper loading required to
demonstrate compliance with the SIYB TMDL by the December 1, 2012, compliance date was
achieved.”

The second compliance period began in January 2013 and continues through 2017.

1 For a TMDL to be incorporated into the Basin Plan, it must be approved by the Regional Board, State Water
Resources Control Board (State Board), Office of Administrative Law (OAL), and USEPA Region 9. The official TMDL
approval date is the date of OAL approval.
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1.2 TMDL Implementation Plan

The 2011 SIYB TMDL Implementation Plan (Implementation Plan) is the Named Parties'
implementation strategy to reduce the loading of copper into the water column of SIYB, as
directed by the SIYB TMDL and the Investigative Order. The Implementation Plan describes the
approach to reducing copper loading into SIYB to preserve and restore water quality and
beneficial uses of associated marine habitat (MAR) and wildlife habitat (WILD). The
Implementation Plan takes a solutions-oriented approach of establishing and implementing best
management practices (BMPs) that directly and indirectly help reduce copper loading into the
basin to meet the SIYB TMDL interim and final dissolved copper loading compliance thresholds.

The Port has reviewed the BMP initiatives that were detailed in the SIYB TMDL Implementation
Plan (Weston, 2011). Based upon this review, the strategic approach to planning and
implementing copper reduction BMPs has not changed. The ongoing copper reduction program
being implemented by the Port and the SIML TMDL Group is following the same adaptive
management strategy and concept for selecting BMPs as was outlined in the Implementation
Plan. The Port and SIML TMDL Group provide updates on the BMP program in each annual
monitoring and progress report submitted to the Regional Board. Consequently, no revisions to
the Implementation Plan are necessary at this time.

1.3 Sources of Dissolved Copper

Based on the Regional Board’'s source analysis in the TMDL, the total mass load of dissolved
copper to SIYB was estimated to be 2,163 kg/yr, of which 98 percent of inputs were attributable
to (a) passive leaching of copper from copper-based hull paints on vessels, and (b) hull cleaning
activities (Table 1-2).

Table 1-2.
Sources of Dissolved Copper to SIYB per the TMDL
Source Estimated Mass ' Contribution
Load (kg/yr) (Dissolved Copper)
Passive Leaching 2,000 93%
Hull Cleaning® 100 5%
Urban Runoff 30 1%
Background 30 1%
Direct Atmospheric Deposition 3 <1%
Sediment 0 0
Total 2,163 100%

Notes:

& As reported in a recent study by the Space and Naval Warfare Systems Command (SPAWAR) (Earley et al., 2013)
conducted for the California Department of Pesticide Regulation (DPR) in response to AB 425, the load contributions from
passive leaching and hull cleaning may be hard to differentiate because of the accelerated release (leaching) of copper
that occurs following refreshment of the painted hull surface following in-water hull cleaning.

kglyr - kilogram(s) per year
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1.4  Water Quality Objective Criteria

The numeric water quality objective (WQO) for dissolved copper in SIYB is equal to the U.S.
Environmental Protection Agency (USEPA) National Recommended Water Quality for Aquatic
Life and California Toxics Rule (CTR) water quality values for dissolved copper in marine
environments (USEPA, 2000). Continuous or chronic exposures may not exceed
3.1 micrograms per liter (ug/L) over a 4-day average; acute exposures should not exceed
4.8 ug/L over a 1-hour average. In addition, numeric WQOs must not be exceeded more than
once every three years. Based on these numeric targets and existing monitoring data available
at the time when the TMDL was implemented, the final waste load allocation was estimated to
be 567 kg/yr. This includes a 10-percent margin of safety calculated to be 57 kg/yr.

In addition to numeric WQOSs, the Basin Plan established narrative WQOs for toxicity and
pesticides (Regional Board, 1994) as follows:

Toxicity Objective — All waters shall be maintained free of toxic substances in concentrations
that are toxic to, or that produce detrimental physiological responses in, human, plant, animal,
or aquatic life. Compliance with this objective will be determined by use of indicator organisms;
analyses of species diversity, population density, and growth anomalies; bioassays of
appropriate duration; or other appropriate methods as specified by the Regional Board.

Pesticide Objective — No individual pesticide or combination of pesticides shall be present in
the water column, sediments, or biota at concentration(s) that adversely affect beneficial uses.
Pesticides shall not be present at levels that will bioaccumulate in aquatic organisms to levels
that are harmful to human health, wildlife or aquatic organisms.

Beneficial uses within SIYB threatened by elevated dissolved copper concentrations are MAR
and WILD. The Regional Board indicated that if numeric WQOs are met for dissolved copper,
then narrative WQOs will also be met.

1.5 Monitoring Purpose

Results of the vessel tracking program will be used to assess both interim and final compliance
with the TMDL loading reduction requirements for dissolved copper into SIYB. Water quality
monitoring will be used to annually assess dissolved copper concentrations and toxicity levels,
and also to determine progress towards final numeric and narrative objectives. These objectives
are as defined in Resolution No. R9-2005-0019, in which the Regional Board incorporated the
dissolved copper TMDL into the Water Quality Control Plan for the San Diego Basin—Region 9
(Basin Plan; Regional Board, 2005). By annually tracking vessels and monitoring water quality
monitoring, the program will eventually be able to evaluate the relationship between reducing
loads and improving water quality. Additionally, this approach will provide the data needed to
assess the overall effectiveness of the TMDL implementation in attaining both loading
reductions and numeric WQOs that protect the basin’'s MAR and WILD beneficial uses.
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1.6  Monitoring Plan Revisions

This section presents specific modifications of the monitoring program that have been
incorporated into Monitoring Plan Revision 1. In the 2012 SIYB Dissolved Copper TMDL
Monitoring and Progress Report, a series of program revisions were recommended to the
Regional Board. Two separate types of recommendations were proposed: (a) modifying the
program associated with vessel tracking, and (b) modifying the water quality monitoring
program. These recommendations were presented to the Regional Board after careful
consideration and were intended to provide more accurate and pertinent monitoring data. In a
letter dated July 26, 2013, the Regional Board concurred with the recommendations in the 2012
report. The proposed recommendations included in the 2012 TMDL Monitoring and Progress
Report are summarized in Table 1-3. Execution of the 2013 SIYB TMDL monitoring program

was modified, as needed, to incorporate these Regional Board-approved recommendations.

Table 1-3.

Summary of 2012 Monitoring Report Recommendations
and Regional Board Response

2012 Report Revisions in
Number P . a Regional Board Res:ponseID Monitoring Plan
Recommendation .
Revision 1

Improvements can be
made by increasing
boater participation,
continued diligence by
the SIML TMDL Group to

This recommendation was

No Monitoring Plan

1 increase survey informational and did not require a S
. revision is necessary

responses, and efforts response from the Regional Board

throughout the year to

improve the reporting

process and validate the

data.

The SIML TMDL Group RWQCB agreed with the The requirement to

recommended removing | recommendation to remove the report this information
5 hull registration data collection of hull registration data (i.e., has been removed

from future monitoring vessel registration numbers) because from Table 3-1

reports because of of concerns that this information might | (Required Vessel

privacy concerns. become part of a public document. Tracking Data).

To more accurately calculate the

The Port recommended amount of copper loading to SIYB, Vessels with

that the concept of allow the assumption that vessels with | aged-copper paints on

coding vessels with aged-copper antifouling paints have a their hulls are being

aged-copper paint rate of copper release (i.e., leaching or | tracked separately. An
3 similar to the load loading) similar to low—copper aged-copper paint

calculation (0.45 kglyr)
used for low-copper
paints be considered for
future loading
calculations.

antifouling paints (0.45 kg/yr) because
the research (provided in Appendix E of
the 2012 report) indicates that copper
leach rates degrade over time,
particularly after the first 2-3 years
after application.

category has been

added to Table 3-4

(Dissolved Copper

Loading Calculation
Assumptions).
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Table 1-3.

Summary of 2012 Monitoring Report Recommendations
and Regional Board Response (Cont.)

Recommendation of

Response of

Monitoring Plan

it 2012 Report?® Regional Board"® Revision(s)
TOC and DOC analyses
should be conducted by Table 4-2 (Laboratory
SM 5310B (as opposed to . L : Analytical Methods and
. This recommendation is informational . o
SM 5310C) because of its . . Detection Limits) has
4 and did not require a response from

greater sensitivity, lower
reporting limits, and less
susceptibility for
interference.

the Regional Board.

been revised to include
DOC/TOC methods
SM 5310B.

Because of the limitations
and issues of using the
free copper ion test
method (e.g., the

5 experimental nature of the
test), the Port
recommended removing
this test from future
monitoring.

Remove the free copper ion activity
measurement from future monitoring
because of the lack of USEPA
guidance and time constraints caused
by the instrument calibration process.

Section 4.1 (Water
Quality Sampling and
Analyses) has removed
free copper analyses
from the testing

regime.

Several changes to the
QAPP were recommended

This recommendation was
informational in nature and did not

No Monitoring Plan
revision is necessary.

6 to improve monitoring and | require a response from the Regional The updated QAPP is
data collection. Board. available upon request.
The Port requested
mclq@ng the t'e§t of Section 4.1.6 (Toxicity
significant toxicity (TST) .
o N - Testing) has been
calculation in the program Include the Test of Significant Toxicity .
. o . " revised to reflect that
as an additional statistical (TST) calculation as an additional -
7 . . . . . - the toxicity test results
analysis tool for reporting statistical analysis for reporting toxicity . .
2 . for this program will be
toxicity data, along with the | data.
. analyzed by the TST
existing no-observed-effect method
concentration (NOEC) '
approach.
Notes:

& 2012 Shelter Island Yacht Basin TMDL Monitoring and Progress Report
b July 26, 2013, letter signed by David Gibson, executive officer of the San Diego Regional Water Quality Control Board titled,
“Comments on 2012 Shelter Island Yacht Basin Total Maximum Daily Load Monitoring and Progress Report.”

DOC dissolved organic carbon

kglyr kilograms per year

NOEC  no observed effect concentration

Port Port of San Diego

QAPP  Quality Assurance Project Plan
RWQCB Regional Water Quality Control Board
SIML Shelter Island Master Leaseholders
SIYB Shelter Island Yacht Basin

SM Standard Methods

TMDL  total maximum daily load
TOC total organic carbon
TST test of significant toxicity

USEPA U.S. Environmental Protection Agency
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2.0 BEST MANAGEMENT PRACTICE IMPLEMENTATION FOR SIYB

The Port has incorporated an adaptive management approach to reducing copper loads in SIYB
and throughout San Diego Bay. This process is outlined in the SIYB TMDL Implementation
Plan. The five elements of the Port’s program are: (a) alternative hull paint testing and research,
(b) hull paint transition, (c) policy development and legislation (e.g., required permits for in-water
hull-cleaning businesses), (d) education of and outreach to boaters, and (e) monitoring and data
assessment. The SIML TMDL Group was formed to represent the marinas and yacht clubs in
SIYB. The group’s purpose is to compile information from marinas and yacht clubs collected
from the boat owners in each of their facilities for TMDL Investigative Order reporting
requirements. In addition, the SIML TMDL Group has developed a BMP program specific to the
marinas and yacht clubs in SIYB with similar components.

Over the course of developing the TMDL, multiple additional BMPs have been integrated to
build on previous knowledge and to facilitate effective implementation of the SIYB TMDL
program. Additional measures include meetings between the Port and other stakeholders in
SIYB about the TMDL; increased scrutiny of water quality data and analytical methods;
reassessment of field sampling techniques, including additional oversight of field procedures;
and review of methods to track the type of bottom paints on vessels in SIYB. These measures
were intended to collect relevant, quality data; enhance communication among all involved
parties; and develop an iterative and collaborative process that provides both transparency to
the process and a known and scientifically defensible dataset to support the TMDL compliance
objectives.

The Port has developed a comprehensive copper reduction program and maintains a
cumulative list of copper reduction BMPs implemented in support of the TMDL since 2007. In
addition, the SIML TMDL Group is involved in selecting and implementing BMPs that contribute
to the dissolved copper load reductions in SIYB. In compliance with Investigative Order
reporting requirements, the SIML TMDL Group submits information annually to the Port detailing
the BMPs and actions implemented throughout the year to reduce dissolved copper loads to
SIYB. The various Port and SIML TMDL Group BMP activities undertaken throughout the year
will be tracked and reported in detail in the annual monitoring and progress report. In addition,
any updates of the copper reduction BMP strategies outlined in the TMDL Implementation Plan
will be included in an appendix to the annual monitoring and progress report.
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3.0 TRACKING VESSEL CONVERSIONS

Based on the Regional Board’s TMDL source analysis, the vast majority (98 percent) of copper
loading to SIYB was attributed to antifouling paints on vessels moored within the basin.

3.1 Vessel Tracking

Annual reduction of copper loading will be assessed by (a) tracking conversions of hull paints
from copper to non-copper or low-copper (i.e., less than 40-percent copper) products, (b)
identifying vessels with aged-copper paints, and (c) estimating the resultant contribution from
in-water hull cleaning of copper paints for vessels moored within SIYB.

3.1.1 Tracking Approach

Pertinent vessel tracking information will be solicited annually from all SIYB boat owners. The
information will be gathered by distributing a survey form prepared by the SIML TMDL Group to
the SIYB yacht club and marina operators. It will be the responsibility of the operators to ensure
the survey form is disseminated to individual vessel owners. The SIML TMDL Group will collect
and compile the completed survey forms into a database. If no initial response is received, the
SIML TMDL Group will follow up with telephone calls and emails to gather the requested
information. An example of the current survey form is in Attachment 1.

After compiling the information, the SIML TMDL Group will submit the vessel tracking
information to the Port annually, no later than January 15 for the previous calendar year. The
vessel tracking data requested is listed in Table 3-1. The tracking reports will be submitted to
the Regional Board as an appendix to the annual monitoring and progress report.

Table 3-1.
Required Vessel Tracking Data

Vessel Tracking Data Fields
Name of marina or yacht club
Date of report
Total number of slips or buoys in facility available to be occupied by vessels
Slip/mooring occupation data
a. Percent of time unoccupied
b. Percent of time occupied by vessel(s) with known copper hull paint
c. Percent of time occupied by vessel(s) with aged-copper hull paint
d. Percent of time occupied by vessel(s) with documented low-copper hull paint
e. Percent of time occupied by vessel(s) with documented non-copper hull paint
5. Vessel-specific information
a. Vessel type (sail, power, multi-hull, etc.)
b. Vessel length
c. Vessel beam width

BlwINE
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As a data QA/QC and confirmation check, additional information on paint type will be required
for vessels reported to have low-copper (less than 40 percent copper) or non-copper hull paints
(Table 3-2).

Table 3-2.
Required Low-Copper and Non-Copper Hull Paint Vessel Data

Vessel Tracking Data Fields
. Paint brand name
. Product number
. Name of boatyard that applied paint
Painting date
. Percent copper if low-copper hull paint is indicated

Notes:
% This information is required for determining whether a vessel has aged-copper paint.

a

1
2
3
4,
5

The Port will evaluate the vessel tracking data from the SIML TMDL Group to determine the
percentage of time that slips are unoccupied or are occupied by vessels with copper,
low-copper, aged-copper paint, non-copper, or unknown hull paints as required by the
Investigative Order (Table 3-3). These data will be used to calculate the annual dissolved
copper load to SIYB from vessels, the number of vessels converted from copper to low-copper
or non-copper hull paints, and the reduction in dissolved copper loading achieved annually, as
described in Section 3.2 (Annual Dissolved Copper Load Analysis). Estimates of the reductions
in basin-wide loading and annual loading reductions will be presented in the annual monitoring
and progress reports.

Table 3-3.
Vessel Tracking Data for Annual Monitoring
as Required in Investigative Order

Vessel Tracking Data Fields

1. Total number of slips or buoys in facility available to be occupied by vessels
2. Number of unoccupied slips or buoys and length of time unoccupied during each year
3. Number of vessels confirmed with copper-based hull paints and approximate length of time

occupying a slip or buoy in facility each year

Number of vessels confirmed with aged-copper hull paints and approximate length of time
occupying a slip or buoy in facility each year

5. Number of vessels confirmed with alternative hull paints, by hull paint type, and approximate
length of time occupying a slip or buoy in facility each year

6. Number of vessels with unconfirmed information about hull paints and approximate length of
time occupying a slip or buoy in facility each year
7. Estimate of the dissolved copper load reduction achieved for the year (kg/yr and percent)
Notes:

® This vessel tracking category was not included in the Investigative Order, but was added as a recommendation in the 2012
Monitoring and Progress Report. The recommendation was approved July 26, 2013, letter signed by David Gibson, executive
officer of the San Diego Regional Water Quality Control Board titled, “Comments on 2012 Shelter Island Yacht Basin Total
Maximum Daily Load Monitoring and Progress Report.”
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3.1.2 Tracking Templates

The SIML TMDL Group will document and track the number and paint types of all vessels
moored at marinas and yacht clubs within SIYB (if known and reported). The Port will be
responsible for collecting vessel tracking information for the Port-operated facilities in SIYB,
including the Harbor Police dock, transient vessel docks, and temporary anchorage. Vessel data
submitted in the annual report will consist of (a) the information provided by the marina and
yacht club owners and operators, and (b) the information gathered by the Port for the facilities it
operates.

The vessel tracking templates are in a spreadsheet format and contain fields for required vessel
tracking information such as facility name, slip reference number, type and size of vessel,
boatyard used for hull painting, type of hull paint (brand and product number), the date (month
and year) the hull was last painted (this information will be used to determine whether the vessel
gualifies as having aged-copper paint), and approximate percentage of time occupying a slip in
SIYB during the monitoring year. An example of the vessel tracking template is provided in
Attachment 1.

The Port intends to develop a Web-based database. The database will be administered and
maintained by the Port and will be designed for SIYB, will be adaptable and able to move to a
bay-wide tracking system over time. Boatyards, marinas, and yacht clubs will be able to access,
input, and review data, both specific to their facilities and basin-wide. All users will have
password-protected rights to enter and edit data from their facility, and read-only rights for all
basin-wide data. The development of this Web-based application is currently in progress and is
anticipated to be completed by 2015.

3.2  Annual Dissolved Copper Load Analysis

Compliance with interim and final TMDL loading reduction goals will be assessed through
basin-wide vessel tracking. Annual dissolved copper loading will be assessed through tracking
the number of vessel hulls with copper paint, low-copper paint, aged-copper paint, or
non-copper paint, the number of slips using BMPs to isolate hulls from water (i.e., slip liners,
Hydro Hoists®) as well as the number of vacant slips in SIYB and input from in-water hull
cleaning. Vessels that have aged-copper paint are considered to be in the low-copper category,
but will be tracked separately.

The annual tracking program will use a conservative approach to estimating loading reductions.
If the hull paint name and type are unknown, the paint will be assumed to be copper-based.
Additionally, if the occupancy time of a slip or mooring is not reported, the slip or mooring will be
assumed to be occupied 100 percent of the time (i.e., 365 days). If the paint categories for
transient vessels visiting the Port-operated transient vessel dock and temporary anchorage are
not collected, these vessels will be assumed to have copper hull paints.
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This annual assessment will incorporate the following assumptions that were used by the
Regional Board in determining loading allocations (Regional Board 2005, Appendix 2).

o All 2,363 SIYB slips or buoys were occupied by vessels (N,).

e All 2,363 recreational vessels moored within SIYB have copper-based paints
100 percent of the time.

e Annual loading from passive leaching basin-wide (L,) equals 2,000 kilograms per year
(kglyr).
e Annual loading from hull cleaning (L) equals 100 kg/yr2.
e Average annual loading (L,) per vessel with copper hull paint equals 0.9 kg/yr, where:
Ly = (Lp+ Ln)/Ny.

Based on the Regional Board assumptions in determining dissolved copper loading via passive
leaching and hull cleaning combined, there will be an average loading reduction of 0.9 kg/yr for
every vessel in SIYB that converts from copper-based to non-copper-based paint. The use of
low-copper hull paints (i.e., hull coatings with less than 40-percent copper) also was recognized
in the TMDL as a viable means of reducing copper loading to the basin. This loading reduction
analysis assumes that each vessel transitioned to low-copper hull paint will reduce (on average)
annual dissolved copper loading by 0.45 kg/yr. Aged-copper paints (boat hulls that have not
been repainted as of the cutoff date [Table 3-4]) will be considered to have low-copper hull paint
(i.e., 0.45 kglyr per vessel). Based upon these loading scenarios, calculations of annual
dissolved copper loading will be based on the assumptions listed in Table 3-4.

Table 3-4.
Dissolved Copper Loading Calculation Assumptions

Dissolved Copper Loading Assumptions

All vessels moored in SIYB at the enactment of the TMDL had copper hull paints.

Average annual dissolved copper load from a vessel with copper paint equals 0.9 kg/yr.

Vessels with unknown hull paints have copper paint

Alw|IN|E

Slips/moorings for which occupancy data are not provided are considered to be 100-percent
occupied.

Annual dissolved copper load from a vessel with non-copper hull paint equals 0 kg/yr.

Low copper hull paints are paints with less than 40-percent copper.

Average annual dissolved copper load from a vessel with low-copper paint equals 0.45 kg/yr

Vessels determined to have aged-copper paint (i.e., copper paint applied to a vessel hull prior
a
to December 31, 2010 ) will have an annual dissolved copper load equal to 0.45 kg/yr.

o [N|oO

9. Annual loads will be normalized by the percent of time vessels are docked in SIYB.

Notes:

% December 31, 2010, is the cutoff date for vessels to be considered to have aged-copper paint for the 2013 annual monitoring and
progress report load calculation. This cutoff date will advance by one -year for each subsequent annual load calculation.

kglyr - kilogram(s) per year

TMDL - total maximum daily load

2 The TMDL assumed that 50 percent of the in-water hull cleaning in SIYB would be conducted using BMPs. The
Port’s hull cleaning ordinance requires 100 percent use of BMP; therefore, the load calculations assume that 100
percent of in-water hull cleaning is conducted using BMPs.
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Annual loading will be calculated for each slip by multiplying the reported dissolved annual
loading for a given hull paint category by the percent of time a slip is reported to be occupied
(e.q., the product of 0.9 kg/yr for copper hull paints and 90-percent occupancy results in an
annual loading of 0.81 kg/yr). In the case of the Port-operated anchorage, data on the number
of three-day permits issued weekly will be used to calculate annual occupancy and loading. For
each issued permit, it will be assumed that the vessel occupied the anchorage for an average of
two days. If no hull paint data is collected for a vessel that occupies the Port-operated
anchorage, it will be assumed to have copper paint. Therefore, annual dissolved copper loading
due to passive leaching is calculated by multiplying the annual dissolved copper load (0.9 kg/yr)
by the average number of vessels occupying the anchorage on a weekly basis and the average
percentage of time slips are occupied.

The dissolved copper contribution resulting from in-water hull cleaning that will be used in the
annual loading calculations is 6.2 pg/cm?event. This is less than the level provided in the
Regional Board’s original TMDL assumptions (8.5 ug/cm?®/event). This reduced loading factor is
a consequence of the development and implementation of the Port’s in-water hull cleaning
policies. The TMDL assumed that BMPs would be used 50 percent of the time; however, the
Port’s ordinance requires that in-water hull cleaning BMPs are used 100 percent of the time.
Additionally, with the vessel tracking data that are now being collected annually, the known
number of copper hulls and their average wetted hull size can be used in the calculation instead
of assuming that all hulls contain copper paint. The assumed number of cleaning events used in
the calculation will be the same as in the TMDL (i.e., 14 cleaning events/year).
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40 WATER QUALITY MONITORING

Water quality will be assessed annually to determine the average concentration of dissolved
copper and toxicity levels in SIYB using a spatially representative sampling design. Water
quality monitoring will supplement vessel tracking studies to assess long-term improvements in
dissolved copper concentrations and toxicity levels that occur as a consequence of loading
reductions throughout the interim stages. Water quality monitoring will also be used to
determine attainment of final WQOs.

4.1  Water Quality Sampling and Analyses

Water quality will be sampled annually throughout SIYB to determine the average concentration
of dissolved copper in the basin and to assess water quality trends over time. The monitoring
will use methods consistent with prior studies conducted by the Regional Board in SIYB, which
were used to establish the baseline copper levels and loading reduction requirements of the
TMDL (Appendix 6 of the TMDL, Regional Board, 2005). To be consistent with studies
conducted by the Regional Board, this monitoring program will include annual sampling at six
stations and one reference station in the main channel of San Diego Bay adjacent to SIYB.
These station locations are similar to those sampled by the Regional Board for development of
the TMDL and meet the Investigative Order requirement of spatially representing dissolved
copper concentrations in SIYB.

Based on an assessment of monitoring water quality data collected between 2005 and 2008 in
SIYB from the Regional Harbor Monitoring Program (RHMP) Pilot Study (WESTON, 2008), the
2008 RHMP (WESTON, 2010), and the Neira et al. study (2009), surface water dissolved
copper concentrations ranged from 3.4-13.5 micrograms per liter (ug/L), and the average
concentration was 8.28 + 1.36 pg/L (mean + standard error). This average concentration was
determined by using the surface water dissolved copper monitoring data collected from six
stations in the immediate vicinity of the sampling stations that comprise the monitoring network.

4.1.1 SIYB Sample Locations

The annual monitoring program is conducted at six stations within SIYB and one station in the
main channel of San Diego (Table 4-1 and Figure 4-1). Monitoring was conducted at these
stations for the first three SIYB TMDL monitoring events (2011-2013).

Table 4-1.
Sampling Station Coordinates
. Target Actual
Station Latitude Longitude Latitude Longitude
SIYB-1 32.71821 -117.22601 32.71815 -117.22604
SIYB-2 32.71412 -117.22921 32.71420 -117.22930
SIYB-3 32.71550 -117.22989 32.71543 -117.22997
SIYB-4 32.71683 -117.23203 32.71680 -117.23193
SIYB-5 32.71217 -117.23297 32.71213 -117.23292
SIYB-6 32.70858 -117.23514 32.70877 -117.23511
SIYB-REF 32.70406 -117.23232 32.70380 -117.23216
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4.1.2 Frequency of Sampling

Sampling will be conducted at the seven water quality stations once per year during the summer
(i.e., in August or September). By sampling in the summer, dissolved copper concentrations are
likely to be at their highest level in the water column because the release rates of copper from
antifouling paints is higher at warmer sea surface temperatures and with a greater frequency of
hull cleaning. As a consequence, this sampling design will provide the most conservative
estimate for dissolved copper concentrations for SIYB. In addition, annual monitoring during the
summer will facilitate integration with the RHMP, which includes sampling of a broader range of
chemical and biological parameters once every five years during the summer.

Sampling annually at slack high tide at the same station locations during the summer will allow
repeated measurements and temporal trend analyses to determine changes in dissolved copper
concentrations with time. Revisiting the same spatially representative stations allows basin-wide
assessments of water quality, limiting spatial variability and facilitating better detection of trends.
Additionally, correlation analyses can be used to assess relationships between estimated
loading reductions from vessel conversions with surface water dissolved copper concentrations
to track progress of the TMDL.

4.1.3 Sample Collection

Sample collection will start at the Reference station located in San Diego Bay and continue
northward to Station SIYB-01 located near the head of basin. Samples will be collected in the
following order: SIYB-Ref, SIYB-06, SIYB-05, SIYB-04, SIYB-03, SIYB-02, and SIYB-01.
Collection of the samples will be timed so that the midpoint of the collection (SI'YB-04) will occur
as close to the slack high tide as possible. This sample collection approach will be followed for
all annual water quality monitoring events to ensure consistency and repeatability.

Discrete water samples will be collected at each station using the “clean hands” techniques with
a Niskin bottle deployed from a sampling vessel. In addition, the field manager will ensure that
the sample collection boat is painted with a non-copper or non-zinc-containing hull paint. All
stations will be located using the differential Global Positioning System. Samples will be
collected within one meter of the surface. Upon collection, water samples will be transferred to
labeled containers for analysis of total and dissolved copper, total and dissolved zinc, total
organic carbon (TOC), dissolved organic carbon (DOC), and toxicity testing. Field
measurements of the hydrogen ion concentration (pH), temperature, and salinity of the surface
water at each station (i.e., within 1 meter (m) of the surface).will be made using a YSI meter
according to manufacturer’s specifications

All water samples will be logged on a chain-of-custody (COC) form (Attachment 2) and placed in
a cooler on ice. Samples will be stored at 4 degrees Celsius (°C) in the dark until delivered to
the appropriate laboratory for analysis.
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4.1.4 Equipment Decontamination and Cleaning

The Niskin bottle will be cleaned prior to sampling using clean soapy water and thoroughly rinse
with deionized water. Upon deployment, the Niskin bottle will be rinsed with site water prior to
sample collection. After collection, water samples will be transferred from the Niskin bottle to
laboratory-certified, contaminant-free bottles that are of the appropriate type and containing the
appropriate preservative for the required analyses.

4.1.5 Chemical Analysis

Water samples will be analyzed for total and dissolved copper, total and dissolved zinc, TOC,
DOC, salinity, temperature, and pH (Table 4-2). Zinc is commonly used as an alternative biocide
in antifouling paints; therefore, total and dissolved zinc levels will be measured to assess
changes in the ambient zinc levels in SIYB as vessels are converted from copper-based to
non-copper-based paints. Physical characteristics (salinity, temperature, pH, and visual
observations of water clarity) will be collected to compare ambient conditions from year to year.
All analytical methods will follow USEPA or Standard Methods (SM) of the American Public
Health Association (APHA), 1998). Required analytical methods, detection, and reporting limits
are presented in Table 4-2.

Table 4-2.
Laboratory Analytical Methods and Detection Limits
: Method : _—
Water Quality Measurement Method Detection Limit Reporting Limit
Total Copper USEPA 1640 0.0038 pg/L 0.010 pg/L
Dissolved Copper USEPA 1640 0.0038 pg/L 0.010 pg/L
Total Zinc USEPA 1640 0.036 pg/L 0.20 ug/L
Dissolved Zinc USEPA 1640 0.036 pg/L 0.20 ug/L
TOC SM 5310 B 0.016 mg/L 0.10 mg/L
DOC SM 5310 B 0.016 mg/L 0.10 mg/L
Salinity YSI Pro Plus NA ppt
Temperature YSI Pro Plus NA 0.1°C
pH YSI Pro Plus NA 0.2 pH unit
Notes:
ua/L - microgram(s) per liter
°C - degrees Celsius
DOC - dissolved organic carbon
mg/L - milligram(s) per liter
pH - hydrogen ion concentration
ppt - part(s) per thousand
SM - Standard Methods
TOC - total organic carbon
USEPA - U.S. Environmental Protection Agency
YSI - YSI Incorporated
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4.1.6 Toxicity Testing

Water column toxicity will be assessed at the six SIYB sampling stations and the reference
station. Toxicity testing will consist of a 96-hour acute bioassay test using Pacific topsmelt
(Atherinops affinis), consistent with the TMDL guidance (Regional Board, 2005). Additionally, a
48-hour chronic bioassay test using a mussel (Mytilus galloprovincialis) will also be conducted
because previous studies have used the 48-hour mussel chronic test as the primary indicator of
toxicity. Both tests will be used to assess the narrative toxicity objective described in Section 1.4
(Water Quality Objective Criteria) because both species have ecological relevance to the marina
environment and have previously been found to be sensitive to dissolved copper.

The 96-hour acute bioassay with topsmelt will be conducted in accordance with procedures
described in Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters to
Freshwater and Marine Organisms (USEPA, 2002). Testing will be initiated within 36 hours of
sample collection. Topsmelt will be exposed for 96 hours to three sample concentrations (25,
50, and 100 percent) and to a control. Each concentration will be tested with six replicates and
five topsmelt per replicate. Water quality will be analyzed daily and include dissolved oxygen
(DO), temperature, pH, and salinity. After 96 hours, percent survival will be calculated. The test
will be considered acceptable if 90 percent or greater survive in the controls. Test conditions
are summarized in Table 4-3.

A 96-hour reference toxicant test using copper chloride will be conducted concurrently with the
SIYB project sample and using the same batch of test organisms to evaluate the relative
sensitivity of test organisms as well as the laboratory’s proficiency with the test procedure. The
topsmelt reference toxicant test will be conducted with copper concentrations of 0, 50, 100, 200,
400 and 800 ug/L. At test termination, the median lethal concentration (LCsp) will be calculated
and compared to historical laboratory reference toxicant test data for this species. Test
organisms will be considered to be responsive and appropriately sensitive if the test LCsg is
within two standard deviations of the historical mean from the previous 20 tests.

The 48-hour bivalve larvae test will be performed in accordance with procedures outlined in
Short Term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to
West Coast Marine and Estuarine Organisms (USEPA, 1995) and ASTM E724-98 (ASTM,
2006). Testing will be initiated within 36 hours of sample collection. The test will be run for
48 hours or up to 54 hours if necessary to ensure development of the bivalve larvae to the
D-hinged stage in the control. Bivalves will be exposed to five sample concentrations (6.25,
12.5, 25, 50, and 100 percent), and a control. Each concentration will be run with six replicates
and 150-300 larvae will be targeted for inoculation into each replicate. Water quality will include
DO, temperature, pH, and salinity at test initiation and termination. The test will be considered
acceptable if at least 50 percent of larvae survived and an average of 90 percent of surviving
larvae developed normally in the controls. A combined endpoint of normal surviving embryos
will be reported. Test conditions are summarized in Table 4-4.
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Table 4-3.
Conditions for the 96-Hour Pacific Topsmelt Bioassay

Test Conditions
96-Hour Acute Bioassay

Test Species

Atherinops affinis

Test Procedures

EPA-821-R-02-012 (USEPA, 2002)

Age and Size Class

7-15 days

Test Type and Duration

Acute static-renewal / 96-hours

Sample Storage Conditions

4°C, dark, minimal head space

Holding Time 36 hours
Control Water Source Scripps Pier seawater, 20 um filtered
Temperature 21+1°C
Recommendgd Salinity 34 £ 2 ppt
Water Quality Dissolved Oxygen >4.0 mg/L
Parameters
pH Monitor for pH drift
Photoperiod 16 hours light, 8 hours dark
Test Chamber 500-mL beaker or plastic cup
Concentrations 3 (25, 50, and 100 percent) and a control

Number of Replicates per Sample 6
Number of Organisms per Replicate 5
Exposure Volume 250 mL
Aeration None, unless DO falls below 4.0 mg/L
Feeding once daily
Water Renewal 48 hours

Test of Significant Toxicity (TST) - Control and test

Statistical Analysis .
sample comparisons

Notes:
ug/L - microgram(s) per liter
pm micrometer
°C - degrees Celsius
mg/L - milligram(s) per liter
mL milliliter(s)
pH - hydrogen ion concentration
ppt - part(s) per thousand
USEPA - U.S. Environmental Protection Agency

A 48-hour reference toxicant test using copper chloride will be conducted concurrently with the
SIYB project sample and using the same batch of test organisms; this test will evaluate the
relative sensitivity of test organisms as well as the laboratory’s proficiency with the test
procedure. The bivalve reference toxicant test will be conducted with copper concentrations of
0, 2.5, 5.0, 10, 20 and 40 pg/L. At test termination, the median effected concentration (ECsp) will
be calculated and compared to historical laboratory reference toxicant test data for this species.
Test organisms will be considered to be responsive and appropriately sensitive if the test ECsg
is within two standard deviations of the respective historical laboratory mean. At the termination
of the study, survival and shell development will be compared between the control and test
concentrations to determine whether significant mortality or reduction in normality exists.
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A close look at the test receiving waters for any potentially interfering algal species is
recommended prior to initiating tests with Mytilus embryos. If algae are prevalent and densities
appear to be of concern, filtration of a subsample of water from each site through a 1-2-um
mesh filter to remove the algae is highly recommended. This filtered sample is then tested
side-by-side to the unfiltered sample for comparison purposes.

Table 4-4.
Conditions for the 48-Hour Mussel Development Bioassay

Test Conditions
48-Hour Chronic Bioassay

Test Species Mytilus galloprovincialis
Test Procedures EPA/600/R-95/136 (USEPA, 1995)
Age and Size Class <4-hour-old embryos
Test Type and Duration Bivalve Larvae—Static / 48 hours
Sample Storage Conditions 4°C, dark, minimal head space
Holding Time 36 hours
Control Water Source Scripps Pier seawater, 20 pum filtered
Temperature 15+ 1°C
Recommended Salinity 30+ 2 ppt
Water Quality —soived ;
Parameters Dissolved Oxygen > 4.0 mg/L
pH 6-9; monitor for pH drift
Photoperiod 16 hours light, 8 hours dark
Test Chamber 20-mL glass shell vials
Concentrations 5 (6.25, 12.5, 25, 50, and 100 percent) and a control
Replicates and Sample 5
Number of Organisms/Replicate Recommended: 15-30/mL
Exposure Volume 10 mL
Feeding None
Water Renewal None
Statistical Analysis TST - Control and test sample comparisons
Notes:
pm micrometer
°C - degrees Celsius
mg/L - milligram(s) per liter
mL milliliter(s)
pH - hydrogen ion concentration
ppt - part(s) per thousand
USEPA - U.S. Environmental Protection Agency

4.1.7 Water Quality Analysis
4.1.7.1 Water Chemistry

The basin-wide dissolved copper results (excluding the Reference site) will be used to calculate
an average dissolved copper concentration. This average will be used to determine basin-wide
compliance with the CTR dissolved copper chronic target (3.1 ug/L) or a potential site-specific
objective. Because the same station locations will be revisited annually, repeated
measurements will be used to evaluate reductions in dissolved copper levels with time.
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4.1.7.2 Toxicity

Toxicity will be statistically assessed using the software program Comprehensive Environmental
Toxicity Information System™ from Tidepool Scientific Software. With this software, survival of
topsmelt fish and normal development of surviving mussel embryos in each test dilution from
SIYB are compared to organism performance observed in control exposures to filtered clean
seawater collected from the end of the pier at Scripps Institution of Oceanography in La Jolla,
California. Results are used to determine LCsy and ECs, values. If fish survival and normal
embryo development in the controls do not differ significantly from that of the treatments, then
conditions are considered to be non-toxic at the station. The USEPA Test of Significant
Toxicity3 (USEPA 2010) approach will be used to determine statistically significant effects for
this study.

4.2  Field and Analytical QA/QC Procedures

Strict QA/QC procedures will be employed throughout the entire study, from mobilization
through delivery of samples to the laboratories. Extra care will be taken to minimize the
possibility of compromising sample integrity. The sample collection team will be trained in, and
follow, field sampling standard operating procedures (SOPs), as described in the SIYB QAPP
(AMEC 2012). As part of the field collection procedures identified in the 2012 and 2013 QAPP
updates, a QA/QC reviewer from the Port and the field contractor will be present onboard the
sampling vessel at all times to review each step of the sample and data collection process.
Additionally, Port-approved field and QA/QC checklists will be used throughout the sampling
event to ensure that all procedures are consistent at each location; samples are collected in
exactly the same manner at every station; and all required field data are recorded correctly and
completely.

Field staff members will take care to avoid contamination of samples at all times by employing
the clean hands technique and will wear powder-free nitrile gloves during sample collection. In
addition, the field manager will ensure that the sample collection boat is painted with a
non-copper or non-zinc containing hull paint. All samples will be collected in laboratory-supplied,
laboratory-certified, contaminant-free sample bottles containing the correct preservative (if
applicable). The sampling team will be provided the updated QAPP and field sampling standard
operating procedures (SOPs) to ensure all sampling personnel are trained accordingly.
Additionally, the field staff will be made aware of the significance of the project’s detection limits
and the requirement to avoid contamination of samples at all times. Field measurement
equipment will checked and calibrated for operation in accordance with the manufacturer’s
specifications (calibration records will be recorded and maintained), and will inspected for
damage prior to use and when returned from use. Observations of activities surrounding the
sampling area will be recorded on field data sheets at each station and during movement
between stations (i.e., boat hull cleaning).

3 A recommendation was made by the Port to the Regional Board in the 2012 monitoring report to begin using this new statistical
method in place of previous statistical tests. The Regional Board agreed with this recommendation in its July 26, 2013, letter
regarding SIYB TMDL progress. The TST method was used to identify any samples that exhibited a statistically significant
difference from the control.
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As required by SWAMP protocols, the monitoring program will include the addition of a field
replicate. The field replicate sample will consist of a second complete set of samples collected
at one of the monitoring locations and will be analyzed for chemical constituents only (no toxicity
analyses will be conducted on the field replicate sample). The purpose of the field replicate is to
assess variability in sampling procedures as well as ambient conditions. In addition to the field
replicate, each batch of samples that is submitted to the laboratories for analyses will be
accompanied by an equipment rinse blank and field blank, as specified under SWAMP.

Chemistry and toxicity samples will be uniquely identified with sample labels in indelible ink. All
sample containers will be identified with the project title, appropriate identification number, date
and time of sample collection, and preservation method. Sample labels are inspected by a Port
and contractor QA reviewers before and after bottles are filled at each station to ensure that
every sample and analysis type are labeled correctly before moving to the next station; this
information will be recorded on the field checklist. All samples will be kept on ice from the time
of sample collection until delivery to the analytical laboratory for analysis within
method-specified holding times (Table 4-5). If possible, samples will be delivered to the
analytical laboratories on the same day as collection. All analyses will be conducted by
laboratories that are accredited by the California Environmental Laboratory Accreditation
Program (ELAP) for the specific tests that are required to be performed at the time they are
conducted.

Table 4-5.
Sample Holding Times
Analyte Holding Time
TOC 28 days
DOC 28 days®
Total Copper 180 days
Dissolved Copper 48 hours”
Total Zinc 180 days
Dissolved Zinc 48 hours”
48-hour acute bioassay 36 hours
96-hour chronic bioassay 36 hours

Notes:

& The holding time is applicable to preserved sample. The sample was filtered in
the field into a bottle with sulfuric acid (H,SO,) preservative for DOC analysis.

® The holding time for metals after preservation is 180 days. The dissolved fraction
will be filtered at the laboratory immediately upon receipt from the courier on the
same day as sample collection.

DOC - dissolved organic carbon

TOC - total organic carbon

The annual TMDL monitoring program will include the following QA/QC elements:

v" QAPP and SOP updates v/ Staff training on QAPP-required field

v Verification of laboratory certifications procedures

v Field mobilization and equipment v" Field conditions and water quality data
checklists sheets

v Field sampling QA/QC checklists v On-board QA/QC oversight

v Field equipment calibrations records v Observations for hull cleaning or other

water-quality-impacting activities near
sample collection locations
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The analytical laboratory will (a) be certified to conduct the analyses for the constituents of
concern for the SIYB TMDL study, (b) be certified for the specific analysis methods required for
this program, and (c) hold a valid ELAP certificate at the time the monitoring program is initiated
and the samples are analyzed. The QA objectives for chemical analysis to be followed by the
participating analytical laboratories are detailed in their laboratory QA manuals and the QAPP.
The objectives for accuracy and precision involve all aspects of the testing process, including
the following:

e Methods and SOPs

e Calibration methods and frequency

o Data analysis, validation, and reporting

e Internal QC

¢ Preventive maintenance

e Procedures to ensure data accuracy and completeness

Results of all laboratory QC analyses will be reported with the final data. Any QC samples that
fail to meet the specified QC criteria in the methodology or QAPP will be identified and the
corresponding data will be appropriately qualified in the final report. The final report will include
a separate section that discusses any QA/QC issues encountered during the monitoring event,
as well as the corrective actions taken to satisfactorily address any issues.

All QA/QC records of the various testing programs will be kept on file for review by regulatory
agency personnel.

4.3 Chain-of-Custody Procedures

Proper chain of custody (COC) procedures will be used throughout the sample collection,
transport, and analytical process. The principal documents used to identify samples and to
document possession are COC records, field logbooks, checklists, and field tracking forms. The
COC process is initiated during sample collection. A COC record will be provided with each
sample or group of samples. Each employee who has custody of the samples will sign the form
and ensure that the samples are not left unattended and are properly secured.

Documentation of sample handling and custody included the following:

e Client and project name

e Sample identifier

e Sample collection date and time

e Any special notations on sample characteristics or analysis
¢ Initials of the person collecting the sample

o Date the sample was sent to the analytical laboratory

e Shipping company and wayhbill information
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Completed COC forms will be placed into a plastic envelope and kept inside the cooler
containing the samples. If possible, field staff should physically courier the bay water samples
from the dock at SIYB to the analytical laboratory on the same day as collection. This level of
effort will provide an additional level of security to the chain of custody process as well as
ensure that all holding times are met. Upon delivery to the analytical laboratory, the COC form
will be signed by the person receiving the samples. Copies of the COC records will be included
in the final reports prepared by the analytical laboratories.

4.3.1 Health and Safety

Because sampling will be conducted from a boat, dangerous situations can arise. Field
personnel need to be aware of safety hazards and take appropriate precautions. A health and
safety tailgate meeting will be held prior to any on-site activity. During this meeting, site-specific
hazards will be discussed and addressed appropriately.

4.3.2 Use of Boats and Working over Water

Work will be conducted from a boat over and around SIYB; therefore, special considerations are
required. All watercraft will be operated according to the applicable navigational rules and
regulations. The boat will be operated by a certified captain with U.S. Coast Guard small vessel
training. Personnel working on the boat will be trained according to internal SOPs. The hazards
associated with the operation and use of boats include drowning, heat stress, and injuries from
falling. An approved personal flotation device must be available for each person onboard. Wet
conditions increase the chances of slipping; therefore, engineering controls such as guardrails
will be used.

Sampling will be conducted in the summer, which increases the risk of heat stress. To reduce
this risk, plenty of water will be made available to field staff and wearing short pants will be
acceptable. A float plan will be prepared for each trip and submitted to the safety officer or
project manager. At a minimum, it will include destination, expected time of return, personnel on
board, and description of vessel. The float plan will be used if the field crew does not return or
notify the shore contact at a specified time and a rescue is needed. A weather forecast will be
reviewed prior to field sampling. High winds may pose potential hazardous conditions within the
harbor.
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5.0 DATA REVIEW AND MANAGEMENT

Field and laboratory data will be reviewed for completeness and accuracy prior to analysis and
reporting, and are stored in a database, as described in the following sections.

51 Data Review

After each survey, field data sheets and checklists will be checked for completeness and
accuracy by the field crew and the QA reviewers. In addition, all sample COCs will be checked
against sample labels at the end of the day prior to samples being transported to the
laboratories. In the laboratory, technicians will document sample receipt and sample preparation
activities in laboratory logbooks or on bench sheets.

Data validation will include dated and signed entries by technicians on the data sheets and
logbooks used for samples, the use of sample tracking and numbering systems to track the
progress of samples through the laboratory, and the use of QC criteria to reject or accept
specific data. Data for laboratory analyses will be entered directly onto data sheets. Data sheets
will be filled out in ink and signed by the technician, who is responsible for checking the sheet to
ensure completeness and accuracy. The technician who generated the data will have the prime
responsibility for the accuracy and completeness of the data.

Each technician will review the data to ensure the following:

o Sample description information is correct and complete
e Analysis information is correct and complete

o Results are correct and complete

¢ Documentation is complete

All data will be reviewed and verified by participating team laboratories to determine whether
data quality objectives have been met and that appropriate corrective actions have been taken,
when necessary, as detailed in the QAPP.

5.2 Data Management

The chemistry and toxicity laboratories will supply analytical results in both hard copy and
electronic formats. Laboratories will have the responsibility of ensuring that both forms are
accurate. After completion of the data review by participating team laboratories, hard copy
results will be placed in a project file; results in electronic format will be imported into a database
system. Additional details regarding data management are provided in the project-specific
QAPP.

5.3 Laboratory Quality Assurance and Quality Control

Analytical laboratories will provide a QA/QC narrative that describes the results of the standard
QA/QC protocols that accompany analysis of field samples. All hard copies of results will be
maintained in the project files. In addition, back-up copies of results generated by each
laboratory will be maintained at their respective facilities. At a minimum, the laboratory reports
will contain results of the laboratory analysis, QA/QC results, all protocols and any deviations
from the project Monitoring Plan, and a case narrative of COC details.
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6.0 REPORTING

Reporting under the SIYB TMDL will include annual monitoring and progress reports to be
submitted to the Regional Board by the Port no later than March 31 of each year. The purpose
of the report is to document the methods and results of annual vessel tracking surveys and
water quality monitoring. Reports will detail the number of vessels converted to non-copper or
low-copper paints within SIYB to calculate loading reductions. Additionally, annual progress
reports will describe water quality conditions, specifically focused on the concentrations of
dissolved copper within the basin and observed toxicity levels.

At a minimum, the following information will be included in annual monitoring and progress
reports.

SIYB TMDL Implementation: An evaluation, interpretation, and tabulation of data and
information on SIYB Dissolved Copper TMDL activities undertaken by the Named Parties.

1. Vessel Conversions. Assess vessel conversions from copper-based antifouling paints to
non-copper and low-copper hull paints, including:

a. Total number of slips or buoys in SIYB available to be occupied by vessels

b. Number of unoccupied slips or buoys and length of time unoccupied during each
year

c. Number of vessels confirmed with copper-based hull paint and approximate length of
time occupying a slip or buoy in SIYB during each year

d. Number of vessels confirmed with alternative hull paints, by alternative hull paint
type, and approximate length of time occupying a slip or buoy in SIYB during each
year

e. Number of vessels with aged-copper paint and approximate length of time occupying
a slip or buoy in SIYB during each year

f.  Number of vessels with unconfirmed information about hull paint and approximate
length of time occupying a slip or buoy in SIYB during each year;

g. An estimate of the dissolved copper load reduction achieved, in terms of kilograms
and percent, for the year

h. Any other data or information relevant to annual tracking of vessels in SIYB
occupying slips or buoys and conversions from copper-based hull paints to
alternative (non-copper or low-copper) hull paints.

SIYB BMP Implementation. Describe BMPs or other actions that have been implemented by
the Named Parties to reduce dissolved copper discharges from boat hulls into SIYB. BMPs and
other actions implemented and required to be implemented by in-water hull cleaners are also
described in the BMP section of the annual monitoring and progress report. In addition, any
updates of the copper reduction BMP strategies outlined in the TMDL Implementation Plan will
be included in an appendix to the annual monitoring and progress report.
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San Diego Baywide BMP Implementation. Describe BMPs or other actions that can be, will
be, or have been implemented by the Port to reduce dissolved copper discharges from boat
hulls into harbors or marinas, other than SIYB, within San Diego Bay.

SIYB TMDL Monitoring. An evaluation, interpretation, and tabulation of water quality sampling
and analysis data, including:

2.

Sampling Locations and Numbers. The locations, type, and number of samples must be
identified and shown on a site map.

Sample Analyses. The sample collection and laboratory analytical methods, QA/QC
results, time and date of sample collection, and other pertinent information must be
described.

QA/QC Summary. Discusses the adherence to project-specific QAPP requirements,
QA/QC issues that needed to be addressed, and any necessary corrective actions.

Water Quality Trends. Interpretations and conclusions, as to whether the “trajectory” of
the measured water quality values points toward attainment of the dissolved copper
water quality objectives, must be provided.
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Attachment |
SIYB Dissolved Copper TMDL
Hull Tracking Template Form
Vessel
Type Vessel Vessel
(Power or Length Beam
Sail)

Slip/Mooring Percent of
Facility Reference Time

Paint Type
Copper, Low or Paint Product Name
\[o]g]

Product Boatyard Name or Painting Date Month Painting Date

0
Number Purchase Date (mm) Year (yyyy) Y6 Copper

Number Occupied

All hulls with paint greater than 40% copper are counted as high-copper
All hulls equal to zero are counted as non-copper
All hulls between 1 and 39.9% copper are counted as low-copper

Non and low-copper paint types are considered “confirmed" if the paint brand and product number is listed and can be cross checked with the SIML TMDL Group and/or Port paint list
Hulls with aged-copper paint are considered low-copper
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CHAIN OF CUSTODY RECORD

14859 East Clark Avenue : Industry : CA 91745 STANDARD
Tel 626-336-2139 ¢ Fax 626-336-2634 ¢ www.wecklabs.com Page 1 Of 5 |
CLIENT NAME: PROJECT: ANALYSES REQUESTED SPECIAL HANDLING
2l @ r Same Day Rush 150%
Port of San Diego - Shelter Island YachtBasin] _| .| -| .| S| S r 24 Hour Rush 100%
ADDRESS: PHONE: =l =] | | 2|.= r 48-72 Hour Rush 75%
FAX: 8 Y Y ) § ? - 4 -5 Day Rush 30%
EMAIL: § § § § § g ;;’g r Rush Extractions 50%
% « % % g gg 8 g ¥ 10 Business Days
PROJECT MANAGER  Rolf Schottle SAMPLER slze]| 2|~ 25882 ¥ QAQC Data Package
= = oles 2|58 - -
53 §§ = R 5% Charges will apply for weekends/holidays
gxlo<]lesx]lo<|gti|ot -
ID# DATE TIME SMPL #OF |galsa|Sa]sa|(s8|28 Method of Shipment:
(For lab Use Only) SAMPLED SAMPLED SAMPLE IDENTIFICATION/SITE LOCATION | conT. s HEE I 8123 ) 2183
TYPE Sflss|es|ss[es|a¢E COMMENTS
RELINQUISHED BY DATE / TIME RECEIVED BY SAMPLE CONDITION: SAMPLE TYPE CODE:
AQ=Aqueous
Actual Temperature: NA= Non Aqueous
SL = Sludge
RELINQUISHED BY DATE / TIME RECEIVED BY Received On Ice Y / N |DW = Drinking Water
Preserved Y/ N |WW = Waste Water
Evidence Seals Present Y /' N |RW = Rain Water
Container Intact Y /' N |GW = Ground Water
RELINQUISHED BY DATE / TIME RECEIVED BY Preserved at Lab Y /N |SO = Soil
SW = Solid Waste
OL = Oil
OT = Other Matrix

SPECIAL REQUIREMENTS / BILLING INFORMATION
1) DOC samples were field filtered through 0.45 um Teflon filters, 2) LAB ACTION UPON RECEIPT:FILTER/PRESERVE DISSOLVED Cu/Zn IMMEDIATELY- 24hr HT; 3) 10 working day TAT;

4) FB = Field Blank; 5) ER = Equipment Rinsate (Equipment Blank); 6) Organic carbon will be measured by Weck using High Temperature Combustion Method (SM 5310 B)

7) Please see attached CAR for metals analysis / acid washing filters. Preserve extra of each sample for total copper and zinc AND filter and preserve extra for dissolved metals to archive
9) SPIKE level at the following amounts = Copper = 10 ug/L; Zinc = 30 ug/L; TOC/DOC = 2.0 mg/L
10) Select pages from AMEC QAPP included for reference; 11) HDPE Metals Bottles were provided to AMEC with NO acid (HNO3) in bottle. WECK to add acid in-house at appropriate time.

8) WECK will contact AMEC PM within 24 hours if any sample anomalies are found.




Nautilus Environmental

4340 Vandever Ave. San Diego, CA 92120

O N OO b W N

Chain of Custody (electronic)

Date Page of
Report to: Invoice to:
T | 3
2 |0 %)
Company % o <
Address | o o
9 © S
City/State/Zip 3 % ©
< | § @
Contact < | @ o
& C e
Phone © < o
b ~
Email S| < =
B e e e e e e e e e, g ks =
# OF 2| o O
SAMPLE ID DATE TIME MATRIX | CONTAINERTYPE | .\ 1 oo COMMENTS S § &
PROJECT INFORMATION SAMPLE RECEIPT Relinquished By: Received By (courier):
Client: Total # Containers: Signature: Date Signature: Date
P.O. No.: Good Condition? Print Name: Time Print Name: Time
Company: Company:
Shipped Via: z'a:lc:ef Test pany pany
chedule: Relinquished By (courier): Received By Lab:
Comments: Signature: Sianature:
Concurrent reference toxicant test for both species Ignature: Date|>'gNAtUre: Date
Print Name: Time Print Name: Time
Company: Company:

Additional costs may be required for sample disposal or storage. Net 30 unless otherwise contracted.
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Shelter Island Yacht Basin Total Maximum Daily Load Work Plan — San Diego Unified Port District
Summary of Efforts Completed/in Progress During 2014 Reporting Period (January — December 2014)

BMP TYPE PROJECT NAME/DESCRIPTION LOCATION | PURPOSE(S) TARGETED OUTCOME(S) :/ISESCE:il\I\,:IEST\;II- SCHEDULE/STATUS FINDINGS/ACCOMPLISHMENTS
Defined Projects for Stage 3 (2013-2017)
) Start date: AB 425 was signed in October 2013.
Completeness: Adoption February 2013
Copper Hull Paint Legislation i i :
A Bptfz 5 .o 9 . of bill Com;.) letion date: The final DPR report was completed on
(Atkins): The Port is (1) Bill complete — .
. , Lo , . January 30, 2014, and established the
involved in the development of This bill supports the Port's efforts to | Load reduction: October 2013 following:
. . state legislation that will State- reduce copper pollution in San Diego | (1) Establish leach rate (2) Establish leach rate )
Policy/Regulation , . , , , , e Max leach rate of 9.5 ug/cm2/day for
require the Department of wide Bay marinas by controlling copper that is protective of — February 2014 aints with monthly soft carpet
Pesticide Regulation to adopt a loading throughout the state. aquatic environments. (3) Leach rate use - P y P
, , . e Max leach rate of 13.4 ug/cm2/day for
leach rate that is protective of (2) Limit paints to only TBD ) o -
, , , paints where cleaning is prohibited
aquatic environments. those meeting the leach L O
C s e 7 additional mitigation measures
rate. Status: Legislation i L .
identified to be implemented
complete
Conu#etenes&lssug Start date: FY10
permits to 100% of in- - . .
. 68 permits issued since onset of regulation.
water hull-cleaning . . .
. > . ) Ongoing annually 53 active permits as of December 2014.
. . businesses operating in San | # of permitted in-water
In-water hull-cleaning regulations are Diego Ba hull-cleaning businesses/
. . In-water Hull Cleaning Regulations . intended to reduce or eliminate & y . & Past annual totals: 3 new hull-cleaning permits issued in 2014.
Policy/Regulation ) Bay-wide . total in-water hull-
— New Permits Issued copper pollution caused by hull- . . . e 2013:6 hull-
) .. . Load reduction: All hull- cleaning businesses ) .
cleaning activities in San Diego Bay. . ) cleaning permits Use of BMPs by all hull cleaners has resulted
cleaning businesses known to operate . . . . L
. . issued; 52 active in an estimated 33-kg/yr load reduction in
operating on Port Tidelands .
. . permits as of SIYB.
have obtained permits and
December 2013.
use BMPs.
Start Date: Jan 2013
Completion date:
Completeness: Permit Annually
In-water hull cleaning permit renewals renewals issued # of permitted in-water Status: Ongoin 8 hull-cleaning businesses renewed permits
. . are required every two years. A . hull-cleaning businesses - UNEoIng in 2014.
. . In-water Hull Cleaning — Permit . o Load reduction: All hull- . . S annually
Policy/Regulation Bay-wide regular renewal process is intended to . . having permits expiring in
Renewals . cleaning businesses . . . . .
ensure that divers stay up to date on . . 2013/total #in-water hull- 1 expired permit (no longer in business or
education and trainin operating on Port Tidelands cleaning businesses Past annual totals: will not be renewed)
& possess valid permits and & e 2013 - 41 hull- '
use BMPs. cleaning
businesses
renewed permits;
13 expired permits
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Shelter Island Yacht Basin Total Maximum Daily Load Work Plan — San Diego Unified Port District
Summary of Efforts Completed/in Progress During 2014 Reporting Period (January — December 2014)

BMP TYPE PROJECT NAME/DESCRIPTION LOCATION | PURPOSE(S) TARGETED OUTCOME(S) :/ISESCE:Z“I\,:IEST\;II- SCHEDULE/STATUS FINDINGS/ACCOMPLISHMENTS
Provide inspections for IWHC activities . Ongoing annually
. ., . Completeness: compliance
and review of marina’s check-in . . .
. . . with regulations confirmed
practices are intended to verify . . . Status: Complete
. . through visual inspections. L . .
whether businesses are complying # of inspections 28 hull-cleaning inspections in 2014
Policy/Regulation In-water Hull Cleaning — Bav-wide with permit requirements. Load reduction: Al hull- conduc‘?ed/# of Past annual totals:
v/nee Diver/Marina Inspections ¥ ) o o L e 2013 -50 hull- 1 diver cited in 2014 for lack of permit,
. . . cleaning businesses citations/warnings issued . . . .
In general, compliance with permit . . cleaning warning letter issued —issued closed
. e . operating on Port Tidelands ) ‘
requirements is indicative of divers . . inspections;
) . . have obtained permits and ) ,
using BMPs and controlling their use BMPs 2 divers cited for
pollution to the MEP. ) lack of permit
e Letter to USEPA requesting the
. . . consideration of a Biotic Ligand Model
Promote consistency in requirements .
being developed across the state; Completeness: Submittal for Marine Waters
. . Correspondence with State and . . 8 P . . - P ! # of letters sent/# of . (Jan 8, 2014)
Policy/Regulation . State-wide | discuss strategies for implementation | of letters; response to - Ongoing annually o
Federal Agencies o requests satisfied o Letter to LARWQCB providing comments
activities and lessons learned, and request(s) :
. . on the proposed Harbor Toxic Pollutants
build upon successful activity models. .
TMDL for Marina del Rey
(Jan 14, 2014)
. . Adv?nce the unde{'standmg of , Deliverable of final Start date: FY11 e ePaint - Completed 2012
Alternative Hull Paint available alternative technologies; Completeness: . . , , ,
. State- . . report and ability to test | Completion date: FY13 | ¢ University of Washington — Completed
Studies Hull Paint Research Grants . 3 new technologies being tested Development of test ,
wide , product in Port panel March 2013
(nanotechnology, surface adhesion, products .
e 1 testing Status: Completed e Xurex — Completed July 2013
natural antifouling compounds)
Start Date: FY09
Completion date:
Ongoing
- i i Annual totals:
. . Long-term Hull Paint Testing . . Completeness: Change in Identification of
Alternative Hull Paint | Program Development: Identify effective non-copper . . e 2011:50f 17 non- A
i Development of a testing program | SIYB antifouling paints through panel awareness alternative hull paints copper hull paints No activity in 2012 - 2014. Program on hold
Studies P 8 p. & . &p enp that are comparable to ) pp. ) P due to resource limitations
to evaluate new and emerging testing. . identified to be
. copper hull paints .
coatings effective
e 2010: 4 of 21 non-
copper hull paints
identified to be
effective
L jon: 100% :
Facilitate the reduction of copper oad reduc:tllon 00% of Start dat_e FY05 All 13 Port boats have been converted,
\ , . . , fleet transitioned to non- Completion date: FY11 .. .
. .. Transition of Port Fleet to Non- SiyB/ loading to SIYB in compliance with , resulting in a 9.9-kg/yr load reduction
Hull Paint Transition . , , . , , . copper hull paints # converted/total
Copper Hull Paints Bay-wide | interim and final loading reduction ,
taraets Completeness: conversion Status: Complete Project completed ahead of schedule
g of entire Port fleet 13 of 13 converted / P
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Shelter Island Yacht Basin Total Maximum Daily Load Work Plan — San Diego Unified Port District
Summary of Efforts Completed/in Progress During 2014 Reporting Period (January — December 2014)

BMP TYPE PROJECT NAME/DESCRIPTION LOCATION | PURPOSE(S) TARGETED OUTCOME(S) :/ISESCE:ZI:\,::E;:}I- SCHEDULE/STATUS FINDINGS/ACCOMPLISHMENTS
Provide Excel-based data sheets for # of facilities usin Start date: FY11
Hull Paint Transition , siys/ marinas and yacht clubs to use to Completeness: Change in 9 , Completion date: FY13 | The Port and all 11 facilities are currently
Vessel Tracking Templates , Co . , templates and tracking . .
Bay-wide | track hull paint in a consistent behavior . . using template to track hull paint
. hull paint information
manner for reporting purposes Status: Complete
Start date: FY12
Presence/absence of Completion date: FY13
Provi - t I ibl li Work impl h tst
Hull Paint Transition Web-based Vessel Tracking SIYB/ rovide a web ‘basied da at?ase to Completeness: Change in usab e/acce.55|b e online orked to |'mp ement enhancements to
Svstem Bav-wide track vessel paint information for behavior vessel tracking database Status: Database database with IT Department and consultant
y ¥ District and tenant facilities that calculates annual complete, (2014)
loading reductions enhancements in
progress
Start date: FY11
Completion Date: June
. 2015 .
Load reduction targets (as e 5 boats converted in 2014
. Reduce the levels of copper in Shelter | of 2012 cost reallocation): e 34 vessels converted overall
Grant Funding/ . . s # of vessels converted Status: In progress .
. . . Island Yacht Basin by incentivizing 107 vessels converted to ) ) e 2014 load reduction = 3.83 kg/yr
Incentives 319h Hull Paint Conversion Project | SIYB . . . and loading reduction as .
boaters to switch from copper to non- | non-toxic hull paints and e Overall load reduction = 32.3 kg/yr
o . . compared to targets. Past annual totals: ] _ )
biocide hull paint estimated 96.3-kg/yr e 2011to 2013 — e Time extension for grant project
load reducti i
copper load reduction 29 boats, approved in 2014.
28.43 kg/yr total
load reduction
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Shelter Island Yacht Basin Total Maximum Daily Load Work Plan — San Diego Unified Port District
Summary of Efforts Completed/in Progress During 2014 Reporting Period (January — December 2014)

BMP TYPE PROJECT NAME/DESCRIPTION LOCATION | PURPOSE(S) TARGETED OUTCOME(S) :/ISESCE:Z“I\,:IEST\;II- SCHEDULE/STATUS FINDINGS/ACCOMPLISHMENTS
e Eco-Friendly Hull Paint Expos
o March 22, 2014: Approximately
100 people attended
o October 18, 2014: Approximately
75 people attended
e Conferences:
o January 16, 2014: California
Marine Affairs & Navigation
Start date: FY09 Conference — TMDL Panel
Speaker
Educate boat owners on Approximately 50 people
environmental impacts of copper- # of people attending; Status: Ongoing attended
. Workshops/seminars to boating based hull paints; provide information | Change in results from public o April 24, 2104: SETAC
Education/Outreach community and stakeholders ;lYB/ i on alternative hull paints; inform boat | awareness/change in opinion/awareness Past annual totals: Conference — Copper Workshop
ay-wide owners of the Hull Paint Conversion behavior surveys or pre/post-tests e 2013-1 event. Speaker
Project; inform stakeholders of (as applicable) Approximately 120 people
programs or policies ° 2012-3events attended
e 2011-2events . .
e 20101 event e Port Commllttee Meetings .
o April 15, 2014: Board Meeting —
update on TMDL and 319h Grant
Approximately 40 people
attended
o August 20, 2014: Environmental
Advisory Committee — update on
TMDL and 319h grant
Approximately 30 people
attended
e Sunroad Boat Show (January 23-26,
2014). Approximately 13,000 people
attended.
The Port annually hosts a booth at Start date: FY09 e Eco-Friendly Hull Paint Expo. March 22,
various boating relating events, such # of attendees; # of 2014: Approximately 100 people
as the Sunroad Boat Show or Day at posted advertisements or | Status: Ongoing attended.
SIVB/Bay- the Dock's. The purpqse is to educate | Changein pampbhlets distributed e Dayat t.he Docks (April 13, 2014).
Education/Outreach Booths at Outreach Events wide the boating community on awareness/change in Past annual totals: Approximately 30,000 attendees.

environmental impacts of copper-
based hull paints; provide information
on alternative hull paints; and inform
boat owners of the Hull Paint
Conversion Project

behavior

Results from public
opinion/awareness
surveys (as applicable)

2013 - 5 events
2012 — 4 events
2011 -4 events
2010—-1 event
2009 -1 event

e Land and Sea Fes