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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 2) is being submitted to the San Diego Regional Water 
Quality Control Board (Regional Board) to incorporate monitoring program modifications that 
arose during the 2015 monitoring period. 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).  
 
Revision 1 was submitted in 2013, and included 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 Revision 1 were:  
 

 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 

 Analytical and data analysis method revisions  

 
Revision 2 adds an additional paint tracking category to the annual SIYB vessel census. DPR 
Category I (low leach) was added as a paint tracking category for 2015. This category was 
added in response to the DPR’s February 23, 2015 list of hull paints by leach rate category. The 
Port recommended that Category I paint be added as tracking category during a 2015 project 
status meeting with the Regional Board held on October 5. The modification presented in this 
revised plan was approved by the Regional Board.1   
 
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 

                                                
1 Per E-mail correspondence between the Regional Board and Port dated October 21 and November 9, 
2015.  
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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 
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 date2, 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 

Stage Time Period 
Target Reduction 

from TMDL 
Estimated Loading 

Reduction  
To Be Attained 
by End of Year 

Estimated Target Loading 
(kg/yr of  

Dissolved Copper) 
1 2005–2007 0% N/A N/A 
2 2008–2012 10%a 2012 (7 years) 1,900 
3 2013–2017 40% 2017 (12 years) 1,300 
4 2018–2022 76% 2022 (17 years) 567 

Notes: 
a. 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. 

kg/yr = kilograms per year; N/A = not applicable 
 

                                                
2 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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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. 

1.2 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).  
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Table 1-2. 
Sources of Dissolved Copper to SIYB per the TMDL 

Source Estimated Mass  
Load (kg/yr) 

Contribution  
(Dissolved Copper)  

Passive Leaching 2,000 93% 
Hull Cleaninga 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 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. 

kg/yr = kilogram(s) per year 

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 (µg/L) over a 4-day average; acute exposures should not exceed 
4.8 µg/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 WQOs, 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.  
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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.  

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. 
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Table 1-3. 
Summary of 2012 Monitoring Report Recommendations 

and Regional Board Response 

Number 2012 Report  
Recommendationa Regional Board Responseb 

Revisions in 
Monitoring Plan 

Revision 1 

1 

Improvements can be 
made by increasing 
boater participation, 
continued diligence by 
the SIML TMDL Group to 
increase survey 
responses, and efforts 
throughout the year to 
improve the reporting 
process and validate the 
data.  

This recommendation was 
informational and did not require a 
response from the Regional Board 

No Monitoring Plan 
revision is necessary  

2 

The SIML TMDL Group 
recommended removing 
hull registration data 
from future monitoring 
reports because of 
privacy concerns. 

RWQCB agreed with the 
recommendation to remove the 
collection of hull registration data (i.e., 
vessel registration numbers) because 
of concerns that this information might 
become part of a public document. 

The requirement to 
report this information 
has been removed 
from Table 3-1 
(Required Vessel 
Tracking Data). 

3 

The Port recommended 
that the concept of 
coding vessels with 
aged-copper paint 
similar to the load 
calculation (0.45 kg/yr) 
used for low-copper 
paints be considered for 
future loading 
calculations.  

To more accurately calculate the 
amount of copper loading to SIYB, 
allow the assumption that vessels with 
aged-copper antifouling paints have a 
rate of copper release (i.e., leaching or 
loading) similar to low–copper 
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. 

Vessels with 
aged-copper paints on 
their hulls are being 
tracked separately. An 
aged-copper paint 
category has been 
added to Table 3-4 
(Dissolved Copper 
Loading Calculation 
Assumptions). 

4 

TOC and DOC analyses 
should be conducted by 
SM 5310B (as opposed 
to SM 5310C) because 
of its greater sensitivity, 
lower reporting limits, 
and less susceptibility for 
interference. 

This recommendation is informational 
and did not require a response from the 
Regional Board. 

Table 4-2 (Laboratory 
Analytical Methods and 
Detection Limits) has 
been revised to include 
DOC/TOC methods SM 
5310B. 
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Table 1-3. 
Summary of 2012 Monitoring Report Recommendations 

and Regional Board Response (Cont.) 

Number Recommendation of 
2012 Reporta 

Response of 
Regional Boardb 

Monitoring Plan 
Revision(s) 

5 

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

6 

Several changes to the 
QAPP were recommended 
to improve monitoring and 
data collection.  

This recommendation was 
informational in nature and did not 
require a response from the Regional 
Board. 

No Monitoring Plan 
revision is necessary. 
The updated QAPP is 
available upon request. 

7 

The Port requested 
including the test of 
significant toxicity (TST) 
calculation in the program 
as an additional statistical 
analysis tool for reporting 
toxicity data, along with the 
existing no-observed-effect 
concentration (NOEC) 
approach. 

Include the Test of Significant Toxicity 
(TST) calculation as an additional 
statistical analysis for reporting toxicity 
data. 

Section 4.1.6 (Toxicity 
Testing) has been 
revised to reflect that 
the toxicity test results 
for this program will be 
analyzed by the TST 
method. 

Notes: 
a. 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 = issolved organic carbon; kg/yr = 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 = United States 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 lower copper (either DPR Category I paints or paints containing 
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 A. 
 
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 
1. Name of marina or yacht club 
2. Date of report 
3. Total number of slips or buoys in facility available to be occupied by vessels 
4. 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 Category I hull paints 
(lower copper) 

 d. Percent of time occupied by vessel(s) with documented non-Category I low-
copper hull paint (also categorized as lower copper) 

  f. 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 
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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 lower copper (either DPR Category I paints or paints containing 
less than 40 percent copper) or non-copper hull paints (Table 3-2).  

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

Vessel Tracking Data Fields 
1. Paint brand name 
2. Product number 
3. Name of boatyard that applied paint 
4.a Painting date  
5. Percent copper if lower copper hull paint is indicated 

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

 
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, lower 
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 lower 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  

4.a 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: 
a. 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 
qualifies 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 A.  
 
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, lower 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). 
 

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

 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 kilograms per year 
(kg/yr). 

 Annual loading from hull cleaning (Lh) equals 100 kg/yr3. 

 Average annual loading (Lv) per vessel with copper hull paint equals 0.9 kg/yr, where: 
 Lv = (Lp+ Lh)/Nv.  

 
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. Beginning in 
2015, the Regional Board recognized the use of DPR Category I hull paints (i.e., paints with 
leach rates ≤ 9.5 micrograms per square centimeter per day [μg/cm²/day]) as a viable means of 
reducing copper to the basin. This category coincides with the use of low-copper hull paints (i.e., 
hull coatings with less than 40-percent copper but leach rates greater than 9.5 μg/cm²/day). 
Category I hull paints and low-copper hull paints are grouped together to represent the lower 
copper group. 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 kg/yr per vessel). Based upon these loading 
scenarios, calculations of annual dissolved copper loading will be based on the assumptions 
listed in Table 3-4. 
 
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.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 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.  
 

                                                
3 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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Table 3-4. 
Dissolved Copper Loading Calculation Assumptions 

Dissolved Copper Loading Assumptions 
1. All vessels moored in SIYB at the enactment of the TMDL had copper hull paints. 
2. Average annual dissolved copper load from a vessel with copper paint equals 0.9 kg/yr. 
3. Vessels with unknown hull paints have copper paint 
4. Slips/moorings for which occupancy data are not provided are considered to be 100-percent 

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

6. DPR Category I paints are paints with leach rates ≤9.5 μg/cm²/day. These paints are 

considered as lower copper. 

7. Low-copper hull paints are paints with less than 40-percent copper. These paints are also 
considered as lower copper. 

8. Average annual dissolved copper load from a vessel with lower copper paint equals 0.45 kg/yr 

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

10. Annual loads will be normalized by the percent of time vessels are docked in SIYB. 
Notes: 
a. 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. 
kg/yr = kilogram(s) per year; TMDL = total maximum daily load; μg/cm²/day = micrograms per square-centimeter per day 
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4.0 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 (µg/L), and the average 

concentration was 8.28 + 1.36 µg/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 all SIYB TMDL monitoring events since 2011. 

 

Table 4-1. 

Sampling Station Coordinates 

Station 
Target 

Latitude Longitude 

SIYB-1 32.71821 -117.22601 

SIYB-2 32.71412 -117.22921 

SIYB-3 32.71550 -117.22989 

SIYB-4 32.71683 -117.23203 

SIYB-5 32.71217 -117.23297 

SIYB-6 32.70858 -117.23514 

SIYB-REF 32.70406 -117.23232 
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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 (SIYB-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. A conductivity, temperature, and depth (CTD) profile 
of the entire water column will also be completed following the collection of water samples.   
 
All water samples will be logged on a chain-of-custody (COC) form (Attachment B) 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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Figure 4-1. Shelter Island Yacht Basin Monitoring Network 



Final Shelter Island Yacht Basin May 2011 
TMDL Monitoring Plan Revision 2: March 2016 

 

Amec Foster Wheeler Environment & Infrastructure, Inc. Page 4-4 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page intentionally left blank 



Final Shelter Island Yacht Basin May 2011 
TMDL Monitoring Plan Revision 2: March 2016 

 

Amec Foster Wheeler Environment & Infrastructure, Inc. Page 4-5 

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, pH, dissolved oxygen, and transmissivity (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. A CTD profile of the entire water column will depict the epipelagic 
zone. 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 

Water Quality 
Measurement Method Method 

Detection Limit Reporting Limit 

Total Copper USEPA 1640 0.0038 μg/L 0.010 μg/L 
Dissolved Copper USEPA 1640 0.0038 μg/L 0.010 μg/L 

Total Zinc USEPA 1640 0.036 μg/L 0.20 μg/L 
Dissolved Zinc USEPA 1640 0.036 μg/L 0.20 μg/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 SBE CTD and YSI Pro 
Plus  NA ± 0.1 ppt 

Temperature SBE CTD and YSI Pro 
Plus NA ± 0.1 °C 

pH SBE CTD and YSI Pro 
Plus NA ± 0.1 pH unit 

Dissolved Oxygen SBE CTD NA ± 0.1 mg/L 
Light Transmittance SBE CTD NA ± 0.1 % 

Notes: 
µg/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; SBE = SeaBird Electronics; CTD = conductivity, 
temperature, and depth. 

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 
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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 µg/L. At test termination, the median lethal concentration (LC50) 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 LC50 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 µm filtered 

Recommended 

Water Quality 

Parameters 

Temperature     21 ± 1°C 
Salinity     34 ± 2 ppt 

Dissolved Oxygen     >4.0 mg/L  
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 

Statistical Analysis   Test of Significant Toxicity (TST) - Control and test 
sample comparisons  

Notes: 
µg/L = microgram(s) per liter; µm = 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 µg/L. At test termination, the median effected concentration (EC50) 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 EC50 
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-µm 
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 µm filtered   

Recommended 

Water Quality 

Parameters 

Temperature     15 ± 1°C 
Salinity     30 ± 2 ppt 

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: 
µm = 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 µg/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 LC50 and EC50 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 Toxicity4 
(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). 
 

                                                
4 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 daysa 

Total Copper 180 days 
Dissolved Copper 48 hoursb 

Total Zinc 180 days 
Dissolved Zinc 48 hoursb 

48-hour acute bioassay 36 hours 
96-hour chronic bioassay 36 hours 

Notes: 
a  The holding time is applicable to preserved sample. The sample was filtered in 

the field into a bottle with sulfuric acid (H2SO4) preservative for DOC analysis. 
b  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: 
 

 QAPP and SOP updates 
 Verification of laboratory certifications 
 Field mobilization and equipment 

checklists  
 Field sampling QA/QC checklists 
 Field equipment calibrations records  

 Staff training on QAPP-required field 
procedures 

 Field conditions and water quality data 
sheets 

 On-board QA/QC oversight 
 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: 
 

 Methods and SOPs 

 Calibration methods and frequency 

 Data analysis, validation, and reporting 

 Internal QC 

 Preventive maintenance 

 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: 
 

 Client and project name 

 Sample identifier 

 Sample collection date and time 

 Any special notations on sample characteristics or analysis 

 Initials of the person collecting the sample 

 Date the sample was sent to the analytical laboratory 

 Shipping company and waybill 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. 

5.1 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: 
 

 Sample description information is correct and complete 

 Analysis information is correct and complete 

 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. 
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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. 



Final Shelter Island Yacht Basin May 2011 
TMDL Monitoring Plan Revision 2: March 2016 

 

Amec Foster Wheeler Environment & Infrastructure, Inc. Page 6-1 

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 
lower 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 lower 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 lower 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. 
 



Final Shelter Island Yacht Basin May 2011 
TMDL Monitoring Plan Revision 2: March 2016 

 

Amec Foster Wheeler Environment & Infrastructure, Inc. Page 6-2 

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. 

3. 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. 

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

5. 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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MISSION STATEMENT 
 
 
Our goal is to apply Best Management Practices to marinas and yacht clubs to help reduce non-
point sources of copper. 
 
 
 
 
 

DEFINITIONS 
 
 

• SIMLG- In an effort to comply with the TMDL, the Shelter Island Master 
Leaseholders TMDL Group (SIMLG) was formed in 2007. This group, which has 
proven to be an extremely important tool for compliance, unifying numerous 
individual efforts so that a single entity does not fail to comply. While participation in 
the group is voluntary, all MO’s working in the SIYB are strongly urged to 
participate as much as possible. The following entities make up the leaseholders in 
SIYB: Kona Kai Marina, Shelter Island Marina, Silver Gate Yacht Club, Bay Club 
Hotel and Marina, Humphrey’s Half Moon Inn, Gold Coast Marina, Tonga Landing, 
Crow’s Nest, San Diego Yacht Club, Southwestern Yacht Club, and La Playa Yacht 
Club. 

 
• BMP’s – Best Management Practices. 

 
BMPs are practices or procedures. They include methods to lessen or prevent 
identified substances from reaching receiving waters. A BMP plan organizes 
these actions, identifies goals, documents implementation, and evaluates progress 
and thereby assures effective use. 

 
       BMPs are qualitative. 

They are designed to address a particular goal and the identification of that goal is 
a crucial part of the guidance plan. 

 
       BMPs are flexible. 

Similar environmentally protective results can be achieved by multiple differing 
different practices. Marinas may elect to either use BMPs recommended by this 
guidance or selected by the marina. 

 
BMPs fill an unfilled role. 
Copper antifouling paints are legally sold for use in California.  The use of these 
coatings however has been identified as a source of water quality 
impairment.  Marinas have been identified as a responsible party in this 
impairment.  Communicating this possible impairment seems to have been placed 
upon the shoulders of marina operators.  
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Background 
 
 
Impairment of water quality due to dissolved copper, SIYB TMDL Resolution No. R9-2005-
0019 amended the Water Quality Control Plan for the San Diego Basin (Basin Plan) to 
incorporate the SIYB TMDL, on February 9, 2005. The purpose of the TMDL is to identify and 
implement actions to reduce dissolved copper loads discharging into the SIYB to attain numeric 
water quality objectives for dissolved copper in San Diego Bay, which are equal to the California 
Toxics Rule (CTR) water quality values for dissolved copper in sea water. Chronic exposure 
concentrations must not exceed 3.1 micrograms per liter (µg/L) over a 4-day average, and acute 
exposure concentrations must not exceed 4.8 µg/L over a 1-hour average. 
  
The SIYB TMDL requires that loading of dissolved copper into the water column be reduced by 
76 percent to 567 kg/yr over a 17-year period (Regional Board, 2005). A 10 percent reduction in 
dissolved copper loading is required within seven years (December 2012); a 40 percent reduction 
in loading is required within 12 years, and a 76 percent reduction within 17 years (December 
2022).  
 
BMPs and the Investigative Order 
 
Investigative Order, No. R9-2011-0036, issued to the Port on March 11, 2011, requires that the 
Port prepare and submit designated plans and annual technical reports on the progress of the 
SIYB TMDL implementation. 
  

• The order states that data on the number of boat hulls converted from copper to 
alternative hull paints are needed to monitor the progress of implementing the 
SIYB Dissolved Copper TMDL and achieving the required dissolved copper load 
reductions.  

• Water quality monitoring data are needed to quantify the dissolved copper 
concentrations in the water column in SIYB to determine when the water quality 
objectives are attained and beneficial uses restored. 

• “Annual monitoring and progress reports must include a discussion of any BMPs 
or other actions that have been implemented by the Dischargers to reduce 
dissolved copper discharges from boat hulls into SIYB.”   

 
BMPs selection and use under Section 319 
 
Amendments to the Clean Water Act (CWA) established the Section 319 Nonpoint Source 
Management Program. Under this program, parties must identify best management practices and 
measures for impaired non-point sources, along with an implementation plan.
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GUIDELINES 
 
 
BMP 1-Marina Operators: TMDL Introduction, Compliance, Shelter Island Master Leaseholders 
Group (SIMLG), and Key Reference Articles 
 

• OVERVIEW-The Total Maximum Daily Load (TMDL) for copper in Shelter Island Yacht Basin 
(SIYB) was adopted by the California Regional Water Quality Control Board (CRWQCB) in 2005, 
and over the years its implications have grown in complexity. The document adopting the CRWQCB’s 
efforts is known as Resolution R9-2005-0019. Among many other important issues, the Resolution 
named Marina Operators (MO’s), marina owners, boat owners, the Unified Port of San Diego (Port), 
and underwater hull cleaners (Divers) as “Dischargers.”  
 

• VESSEL TRACKING- Each MO is ultimately responsible for reporting the composition of hulls 
painted using copper, non-copper, and low-copper paint to the Port. The SIMLG offers a great deal of 
help on this submission, mainly through the hiring of a consultant, John Adriany, who is the Principal 
Scientist at ChemMetrics. The importance of complying with this aspect of the TMDL cannot be 
overstated. Completion and submission of an accurate report to the Port is mandatory for all MO’s. 
Each year, our report is due by approximately January 15th. At this time, our report of BMP’s is also 
submitted. A sheet of Guidelines can be found in the Appendix. 
 

• COMPLIANCE -As “dischargers accountable for copper load and wasteload reductions” (R9-2005-
0019 Technical Report), it is imperative that all MO’s in Shelter Island Yacht Basin understand 
specific components of the TMDL. Examples of these components include surveying boaters, meeting 
copper loading reduction timelines, and the utilization of Best Management Practices (BMP’s) in an 
effort to voluntarily comply with the TMDL. 
 

• TIMELINE- As of the date of this document, the TMDL is in stage three, of four (Port Presentation, 
2007). Stage three entails meeting a benchmark of a 40% reduction of the number of hulls in our 
marina with copper paint by the end of 2017. The next and final stage involves a 76% reduction in the 
number of hulls, and a measurement of 3.1 parts per billion (ppb), or less, of copper in the water 
column. Stage four ends in 2022. 
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BMP 2-Port of San Diego: Port’s Role, Grant, Expectations, and Diver Regulations 
 

• OVERVIEW-SIYB, which consists of 153 acres, was placed onto the 303(d) Impaired Water Bodies 
List in 1996. This List currently categorizes our TMDL as a “high” priority.  
 

• TECHNICAL REPORT- The 2005 Technical Report directed the Port to develop an Implementation 
Plan. A draft of this Plan was developed in 2009, and a final draft was submitted in May, 2011. This 
Plan pointed to BMP’s to facilitate the conversion of boat hulls with copper anti-fouling paints (AFP) 
to AFP’s with little or no copper. 
 

• INVESTIGATIVE ORDER - On March 11, 2011, an Investigative Order (R9-2011-0036) was 
issued by the Water Board to the Port. This Order dictates that the Port reports to the Board 
measurements toward successful compliance by monitoring and tracking data on the number of hulls 
that have converted from copper to a non-copper or low-copper alternative, and monitoring the 
concentrations of dissolved copper and levels of toxicity in the water. This Order also requires the Port 
to submit BMP’s as part of their report. Accordingly, this document will be updated as necessary and 
submitted to the Port each year. 
 

• IMPLEMENTATION PLAN- In May, 2011 the Port submitted their Implementation Plan to the 
Water Board. This document contains the quality assurance plan lays the groundwork for the efforts 
made to achieve appropriate reductions of copper in SIYB (Shelter Island Yacht Basin Dissolved 
Copper TMDL Implementation Plan, May, 2011).  

 
• MONITORING PLAN- The Monitoring plan, which includes a quality assurance plan described 

below, and a Conceptual Model, details the annual water quality testing conducted by the Port.  
 

• QAPP- The Quality Assurance Project Plan (QAPP), which is part of the Implementation Plan, 
provides details for the methods used to assess reductions of dissolved copper by tracking the number 
of hulls converted from copper to non-copper paint. In addition, this document details the project’s 
objectives and quality assurance (QAPP, 2017).  

 
• DISCHARGERS- The 2005 Technical Report within Resolution R9-2005-19 named the Port of San 

Diego (Port) a Discharger. Due to the Port’s role in managing the tidelands around San Diego Bay, the 
Water Board recognized their ability to regulate the environmental impact of copper. The Board points 
to the Port to manage the TMDL in SIYB, and reiterates their authority to hold MO’s, owners, divers, 
and boat owners accountable for reducing copper loading. 
 

• REGULATIONS- According to the Port’s 2007 presentation of a plan to reduce copper in Shelter 
Island Yacht Basin (SIYB), regulatory mechanisms may be put in place to ensure compliance of the 
aforementioned benchmark. It is our intention to avoid such measures by voluntarily complying; and 
creating, following, and submitting BMP’s is necessary to comply. 
 
 



7 
 

• GRANT- In an effort to increase the number of hulls converted to non-copper, the Port applied for 
and won grant monies ($600,000) to offset the cost of such conversion for boaters. With the help of 
the grant, 41 hulls were converted from 2012 through 2015. 
 

• DIVER ORDINANCE- Port Ordinance 2681 originated in July, 2011, and became enforceable 
following a 90-day grace period that ended in November of the same year. This ordinance mandates 
Divers obtain a permit from the Port in order to clean hulls. In order to obtain a permit, Divers must 
display working knowledge of BMP’s related to cleaning hulls in the SIYB. One example of these 
BMP’s is Divers are supposed to use the least abrasive cleaning method possible to accomplish the job 
of cleaning the hull. The Port sends a list of Divers who are permitted to each MO in the SIYB. It is 
incumbent upon the MO’s to disallow any Diver without a valid permit to work in their marina. Once 
permitted, a Diver will receive from the Port a card, which has green trim and a photo of the Diver. 
This card shall be displayed in a place where it can be observed by an MO or the Port.  
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BMP 3-Staff: Training Staff on Basic TMDL Fundamentals, Essential Information, and BMP’s 
 

• OVERVIEW- In general, compliance efforts have proven to be demanding. And if your office has the 
ability to dedicate a staff person(s) to assist with the efforts, it is suggested that they undergo thorough 
and ongoing training, and receive updates regarding the TMDL and BMP’s.Marina staff should be 
made available and become familiarized with this BMP document, Port deadlines, and have input on 
expanding BMP’s. 
 

• DISSEMINATING GENERAL INFORMATION- Having a staff that is informed about the TMDL 
can be very helpful. A MO may or may not be the first person a boater reaches out to about their 
questions regarding the TMDL and their bottom paint. And it is important that the correct information 
is disseminated, whether a tenant or member reaches the MO or someone else on their staff. 

 
• DISSEMINATING PORT INFORMATION- Staff should be encouraged to assist, whenever 

possible, efforts made by the Port to educate boaters on the TMDL. From “literature and print media” 
to “booths at local events,” and “internal education” to an “Eco-friendly hull paint expo,” the Port has 
made a concerted effort to inform and assist boaters who are moored in the SIYB switch to non-copper 
paint (Shelter Island Yacht Basin Hull Paint Conversion Project, 2015). These efforts, which began in 
2011, should be clearly, routinely and effectively communicated to boaters in our marinas. Staff in a 
marina office should remain current with knowledge related to such efforts, so they can refer boaters 
to the appropriate materials. 
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BMP 4- Divers: Check-In/Check-Out Procedures, Permits, and Monitoring 
 

• WARNING- It is ultimately the job of the MO to ensure no work takes place in our marinas by 
unpermitted Divers. If work is taking place by an unpermitted Diver, and said Diver is noticed by 
the Port during an inspection, adverse action against your marina by the Port could take place. If a 
MO or their staff knew that the Diver did not have their permit, you can count on action being 
taken against your marina. 

 
• SIGNAGE- It is helpful to convey messages to divers in English and Spanish. And signage can 

help facilitate the exchange with a Diver. This is especially true if you are unable to allow a Diver 
to work on a particular day because they do not have their card from the Port, discussed in BMP 2 
above. You may be able to curtail any above occurrences by placing signage at the desk where 
Divers sign in. There are at least three reasons for having signs notifying Divers of the fact that 
they cannot work without a permit. First, signs offer a clear statement to Divers about your office’s 
policy. Second, if anyone on your staff is uncomfortable disallowing a Diver to work, they can 
more easily adhere to your office’s policy if it is in writing, in front of both them and the Diver. 
Finally, if the Port were to reach an unpermitted Diver working, having a sign that the Diver 
must’ve passed when signing in could go a long way in convincing the Port that your office 
genuinely tries to manage this practice. 

 
• SIGN IN SHEETS-Sign in sheets should be used in order to track Diver activity. For reasons 

beyond the TMDL, MO’s should know who is in their marina working on boats or conducting 
business. Regarding the TMDL, the sign-in process is a great time to verify the Diver has their 
valid permit with them. 

 
• DOCK WALKS- While on dock walks it is important to check for permits. We recognize that the 

sign-in process can be skirted when vendors walk through our entrance gates behind boaters, etc. 
And this is especially true of Divers who arrive by water. Just because a Diver arrives by water 
does not mean they are skirting the sign-in process; they may not know a policy is in place. By 
walking the docks, you can inspect permits for yourself, and direct any Diver arriving by water to 
visit your office. 
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BMP 5- Boaters: Communicating TMDL Basics to Boaters and Slip Holders. 

 
• OVERVIEW- One BMP that is imperative to accomplish is communicating the latest news and 

information concerning the TMDL to your marina tenants or yacht club members. Choosing the 
medium for accomplishing this rests on the individual MO’s, however it is very important that 
communication occurs. It is important to remember that, while MO’s and long-time tenants/members 
may be familiar with this topic, it is likely to be a foreign topic to new boaters. And new boaters may 
be just as likely to convert their paint to non-copper; painting their bottom is sometimes one of the first 
moderately large maintenance tasks taken on. 
 

• NEWSLETTERS- In general, newsletters are a great way to communicate with your boaters. Most 
marinas send them via email on a monthly basis. The SIMLG suggests mentioning the latest news 
concerning TMDL monthly. It can also be done via emails, events aimed at boater education, 
wharfage agreements, personal conversations, etc. 
 

• EMAILS- Dedicated emails are effective because sending an email blast to tenants/members is 
usually a relatively easy task nowadays. News and updates are easily conveyed in emails dedicated to 
the TMDL. 
 

• EVENTS- Hosting tenant events, such as potlucks, tenant appreciation parties, and picnics is a good 
idea. You may benefit from grabbing some of your tenants’ attention at such events to discuss the 
TMDL. 
 

• SIGNAGE- Wharfage contracts or Slip agreements set forth the arrangement you have with your 
tenants or members. As such, they may be an effective source for requiring bottom paint that is non-
copper or low-copper. Or incentives, such as wait list priority or discounts, can be outlined in the slip 
agreement. At a minimum, each tenant should sign an agreement, whether it is in their contract or a 
supplemental contract, stating they will supply the TMDL Survey prior to November 1st each year. 

 
 
 
 
 
 

DATE TOPIC/SUBJECT EMPLOYEE NAME SIGNATURE 
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RECORD KEEPING 
 
 
BMP 1- Sign-In Sheets 

 
• DIVER INFO- All divers must sign in with their business name, diver name, date, time, slip 

locations.  They should also sign out when done.  The sign in sheet should include basic diver BMP 
info, such as no hard scrapers, no abrasives, no plumes, etc.  Some marinas and yacht clubs will also 
require independent contractors, such as divers, to sign other documents and waivers, as needed.  A 
copy of a sign in sheet can be found in the appendix.  A web link to the Port of San Diego’s In Water 
Hull Cleaning Permit program can be found in the Appendix on page 18. 
 

• PAPERWORK- All paperwork such as sign in sheets and other paperwork should be kept in file for a 
minimum of 7 years. 
 

• SIGN IN SHEET- Sign in sheets and other paperwork will help the Port of San Diego track divers 
permitted by the Port in addition to ensure they are following Port and diver established BMPs. 
 

• SIGN IN SHEETS FOR TRAINING- Sign in sheets should be used in staff training, to help the 
employee understand the impact of diver activity at their marina/yacht club.  Understanding which 
divers are on property, for which company they are working and if they have a Port issued diver ID 
card. 
 

• SIGN IN SHEETS FOR TMDL COMPLIANCE- Sign in sheets help individual marinas and yacht 
clubs establish TMDL compliance as it relates to tracking the divers, who they work for, which boats 
they are working on and how often.  This info should be used with dock walks and other interactions 
with divers and tenants. 
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BMP 2- Staff Training 
 

• DOCUMENT BMP TRAINING- All marinas and yacht clubs should be documenting BMP training 
of their staff.  This can be done by using this document as a guideline for individual training records as 
well as TMDL compliance.  At the bottom of each page of this document, as an example, is a place for 
each employee to sign off they have reviewed the page and understand the contents.  A copy of 
training records can be found in the appendix. 

 
• DOCUMENT DIVER POLICY/INTERACTIONS- It is also important to document diver policy 

education and interactions.  This includes the sign in sheets, independent contractor rules and policies, 
property waivers, other documentation given to divers.  Other training can involve dock walks, diver 
interactions at the slips, other handouts and brochures given to divers, etc.  Dates, times, locations and 
the diver info should all be kept in written form and on file in the marina manager/dockmaster office. 

 
• VESSEL TRACKING SURVEYS- Another source of staff training can include boater/tenant vessel 

hull paint tracking surveys (used to collect hull paint data and diver information).  Surveys can include 
items like type of bottom paint used, last date applied, boatyard who applied paint, dive company used 
and many other sources of data.  The annual vessel tracking survey should be used as a training tool as 
well, as it can give a great overview of how the bottom paint and diver activity at your location is 
impacting the water.  A copy of the vessel tracking survey is in the appendix. 
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BMP 3- Boater Education 
 

• EMAIL- There are many ways to document how you educate and inform your tenants of the ever 
changing hull paint choices and their impacts on the water and your marina/yacht club.  All emails 
sent to your tenants/members should be kept on file in their individual folders.  Emails may contain 
info about the various hull paint options, current strategies to minimize copper loading of our 
waterways, upcoming events in the area focusing on hull paint applications and diver information, 
such as BMPs and your marina's/yacht club's approach to tracking and educating divers. 
 

• MARINA/YC EVENTS- Another great option is to document tenant events at your location.  These 
can be during other events, such as seasonal parties, clean up days, national marina day or other 
events.  You can have local yard representatives on hand to help answer boater questions re bottom 
paint choices and cost estimates.  If you have never had a tenant event , reach out to your marina/YC 
manager/dockmaster as many have done them in the past and may be able to give some ideas.  Dates, 
times, who spoke at the event and who attended needs to be recorded. 
 

• HANDOUTS- Tenant handouts can provide simple, relevant information about hull paint options and 
costs as well as who to contact for more information.  Handouts are available from the Port of SD, hull 
paint manufacturers and boatyards.  Keeping track of what is being handed out and how often can help 
show you are educating boaters on a regular basis. 
 

• MARKETING- Keeping records of marketing done by the marina to your tenants/members helps to 
show a continual effort to educate.  Keeping copies of the marketing materials and who received them 
is a good idea. Marketing could include discounts at local boatyards, slip fee reductions, wait list 
priorities for slip applicants, etc. 
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BMP 4- Meetings 
 

• INTERNAL/STAFF MEETINGS- Internal organizational meetings should be documented with 
topics, date, time, who attended and any goals set. 

 
• EXTERNAL/PORT/CITY MEETINGS- Document other meetings times, locations and items 

discussed. These could be local group meetings, dockmaster group meetings and other meetings with 
local boatyards, etc. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
DATE TOPIC/SUBJECT EMPLOYEE NAME SIGNATURE 
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STAFF TRAINING/BOATER EDUCATION 
 
 
BMP 1- Staff Training 

 
• OVERVIEW- Staff training should include a review of office procedures, marina/YC 

policies/bylaws, and policies for allowing independent contractors/divers on property and associated 
documents. 

 
• RECORDING INFORMATION- All employees should be shown how to properly record important 

information and where that information is kept.  Training should include reviewing past training 
efforts to other staff. 

 
• ROLES- Part of the employee training should include their role in the TMDL process.  Information 

should include TMDL history, impacts to local waterways, impacts to the tenants and marina/YC, 
efforts to comply with the TMDL as well as future regulations/fines if TMDL compliance is not met. 

 
• BOATERS AND DIVERS- TMDL regulations have changed how boaters interact with their divers 

and the boatyards as well as the myriad of new hull paints being brought to market.  This impacts the 
boaters not only from a time stand point (more time devoted to speaking with their hull cleaners, the 
boat yards and possibly local stores selling hull paints), but also the economics of annual boating 
costs.  These additional expenses may play into where a boater decides to moor their boats, which 
impacts every marina.  Divers are impacted as they are regulated by the Port of SD and must show 
they are using BMPs in their daily operations and to minimize copper loading from their in-water 
activities.  Staff training should take this into account. 
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BMP 2 – Boater Education 
 

• EMAILS- Email blasts are a great way to "get the word out" quickly and cheaply to your boaters.  
Email can be used as a marketing tool as well as an educational tool.  These emails can be to the entire 
marina/YC, small groups of boaters or even to individual boaters.  Email also allows quick interactions 
as well as Q&A with your boat owners. 

 
• MAILINGS- Next step up from an email is a mailing.  This obviously costs more and takes longer, 

but is also a great way to reach out.  Sometimes sending a letter is taken as a more formal way to 
notify your tenants/members about important news or other education information.  It lacks a quick 
way to get more immediate feedback, but may give a longer lasting impression of the information sent. 
 

• MEETINGS- Sometimes face to face meetings with your boaters is the best way to communicate 
news and educate them on topics such as hull paints, local water quality studies and other pertinent 
information.  It allows for immediate Q&A as well as an avenue to hand out new 
marketing/educational materials.  Having speakers from the local boatyards and chandleries may help 
boat owners a more personal educational experience.  Port of SD hull paint expos and marina events 
are great ways to gather your boaters together. 
 

• MARKETING- Internal and external marketing is another way to reach out to your boaters and 
educate them on issues impacting the boating community.  Marketing could include bottom paints, 
boat yard discounts, marina/YC incentives, etc. 
 

• ONE ON ONE- Day to day conversations with tenants allows a more "one on one" experience.  This 
allows the boat owner to ask specific questions and take the time needed to help them understand their 
bottom paint choices and maybe even make recommendations, such as category 1 hull paints (non-
copper, biocide free and low leach copper bottom paints).  A web link to the Port’s list of alternative 
hull paint can be found in the Appendix on page 18.  Also, a link to the Port’s Alternative Hull Paint 
website can be found on the same page. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

DATE TOPIC/SUBJECT EMPLOYEE NAME SIGNATURE 
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APPENDIX 
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BOTTOM PAINT SURVEY FORM 

The California Regional Water Quality Control Board has stipulated that the Marinas and Yacht Clubs of Shelter Island 
Yacht Basin are legally required to reduce copper concentrations in our basin. Please help us complete our annual 
report, in order to fulfill our legal obligation, for the Port of San Diego by completing this questionnaire ASAP and 
returning it to your Marina or Club office by (date).  

 

Today’s Date: _________________       Slip #: __________________  

SECTION A 

Percentage of Time Slip is occupied: ______________________  

Vessel Type (circle one):  Power  Sail  Multi-hull  

Registered Vessel Length: ___________   Vessel Beam: _____________  

Paint Type: (circle one)  Copper  Low Copper (<36%)   Non-Copper  

Paint Product Name ___________________Product Number: _______________Color: _____________  

Bottom paint last applied:  Month ______________  Year________  

Boatyard name that applied paint: ________________________________________________________  

If paint is unknown due to a recent purchase, please provide purchase date: Month_______ Year____________  

 

SECTION B (all information below will remain confidential and is not submitted in our report)  

Owner Name: ________________________________________________________________________  

Vessel Doc./Reg. #: ________________Boat Name ____________________ Make _________________  

 

Signature: _______________________________________________ Date: _______________________  

Thank you for your cooperation completing and returning this required survey. Please contact the marina office 
if you have any questions…619-999-9999 or email@yourmarina.com. 

  

 

SIYB Master Leaseholders 

TMDL Group 
YC/Marina Logo 



19 
 

Attachment I 
SIYB Dissolved Copper TMDL 
Hull Tracking Template Form 

Facilit
y 

Slip/Moori
ng  

Reference 
Number 

Percent 
of Time 
Occupi

ed 

Vesse
l 

Type 
(Pow
er or 
Sail) 

Vesse
l 

Lengt
h 

Vess
el 

Bea
m 

Paint 
Type 

Coppe
r, Low 
or Non 

Paint 
Product 
Name 

Produ
ct 

Numb
er 

  
Boatyard 
Name or                           
Purchase 

Date 

Painting 
Date  

Month 
(mm) 

Painti
ng 

Date 
Year 

(yyyy) 

% 
Coppe

r  

                          
                          
                          
                          
                          
                          
                          
                          
                          
                          
                          
                          
                          
                          
                          
                          
                          
                          
                          
                          
                          
                          
                          
                          
                          
                          
                          

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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Guidelines to Port’s Vessel Tracking Template 

 
COMPLETENESS. ACCUARACY. CONSISTENCY. 
 
DO NOT FORMAT ANY CELLS. TO ENABLE US TO MERGE ALL DOCUMENTS 
SUCCESSFULLY FOR FINAL SUBMISSION, PLEASE FOLLOW THESE GUIDELINES- 
 
1) FACILITY – Your marina or yacht club name or abbreviation 
 
2) SLIP/MOORING REFERENCE NUMBER – Use the correct slip number according your slip 
assignments. We will assign reference numbers for privacy reasons before we submit 
merged data. 
 
3) PERCENTAGE OF TIME OCCUPIED – Do not format cell. Example – For 98% occupied, use 
98, if left blank, the Port will default it to 100 percent occupied. Make sure you calculate in 
vacant slips here. 
 
4) VESSEL TYPE (POWER OR SAIL) – Use a P or S 
 
5) VESSEL LENGTH – Use what you have 
 
6) VESSEL BEAM - Use what you have 
 
7) PAINT TYPE: COPPER, LOW OR NON 
• All hulls with paint greater than 40% copper are reported as Copper 
• All hulls equal to zero are counted as non-copper and reported as Non 
• All hulls between 1 and 39.9% copper are counted as low-copper and reported as Low 
• No-copper and low-copper paint types are considered "confirmed" if the paint brand 
and product number is listed and can be cross-checked with Port paint lists 
• Aged paints are calculated by painting date Month and Year and must have the Boatyard 
name to qualify. Do not write LOW for aged paints. You must include the painting date 
with the month, year and name of boat yard or purchase date to qualify the data. 
 
8) PAINT PRODUCT NAME – Please spell out the word, do not abbreviate. 
 
9) PRODUCT NUMBER – To qualify for non-copper or low-copper, you must record this 
information. 
 
10) BOATYARD NAME or PURCHASE DATE – Necessary to qualify aged paints. 
 
11) PAINTING DATE MONTH MM – Use 2 digits such as 01 for January or 02 for February, etc. 
 
12) PAINTING YEAR YYYY – Use 4 digits such as 2005. 
 
13) PERCENTAGE OF COPPER – Do not format cells. If you have the paint product information record the % 
associated with that product. If the product is unknown leave the space blank. 
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Important Links 
 
Port Alternative Hull Paint Website: 
 
http://www.sandiegobaycopperreduction.org/ 
 
February 2005 Technical Report 
 
https://www.portofsandiego.org/document/environment/alternative-hull-paint/3061-total-maximum-daily-
load-for-dissolved-copper-in-shelter-island-yacht-basin-technical-report/file.html 
 
March 2013 Annual Monitoring Report 
 
https://www.portofsandiego.org/environmental/copper-reduction-program/monitoring-and-data-
assessment/shelter-island-yacht-basin-tmdl-annual-reports/7283-shelter-island-yacht-basin-tmdl-annual-
report-2012/file.html  
 
Port Alternative Hull Paint Partial List 
 
https://www.portofsandiego.org/environment/environmental-downloads/copper-reduction-program/3530-
how-to-select-an-alternative-hull-paint/file.html 
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Port of San Diego Issued Diver Permit Card* 
 

Front 

 
 
 

Back 

 
 
 
*Note: Diver, Juan Aravena furnished Joe Ravitch, of Shelter Island Marina permission to use his Diver card as an example on 
Friday, January 13, 2017. 
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BMP Tracking and Self-Certification 
 
 

BMP Type Project Name 
Description Purpose Participant Manager  Start 

Date  Assessment Mechanism Results Modifications End Date 

Education 

communicate 
the 
availability  
of low leach 
copper paints 

Reduce 
copper 
load  
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Port of San Diego Alternative Hull Paint Options Brochure 
 

 

 



25 
 

Port of San Diego Diver BMP Notice for Marina Offices 
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Marina Office Sign In Sheet Example 
 

! Diver Sign in Sheet 
 
By signing below I agree to assume all risk of working on marine property, including, but not limited to work 
in the water, and I agree, in the absence of gross negligence or willful misconduct by the marina, to 
indemnify, protect, defend, and hold the marina harmless from and against all actual or potential liability for 
personal injury, death or property damage, suffered by me or any other person. 
 

DATE PRINT NAME SIGNATURE COMPANY SLIP # TIME 
IN OUT 

       
       
       
       
       
       
       
       
       
       
       
       
       
       
       

PLEASE PRINT CLEARLY 

" Divers: You must be on file with us to work in our marina! We require: 
 

*Valid/current Port of San Diego Diver ID Card 
 
*Proof of Ship Repairers Legal Liability insurance with $500,000 minimum.  Marina must be 

listed as additional insured) 
 

 *A signed copy of our vendor policy 
 

 *A copy of your current business license tax 
 

 *Proof of workman’s comp insurance and a list of your employees 
           

If you’re not sure, please ask an office staff member.   Thank You! 
 
 



Final 2016 Shelter Island Yacht Basin 
Dissolved Copper TMDL Monitoring and Progress Report March 2017 
 

 
Amec Foster Wheeler Environment & Infrastructure, Inc.  
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APPENDIX C  
 

VESSEL TRACKING DATA 
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DATA FOR PORT-OPERATED VESSELS AND DOCKS 
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Date Facility
Slip / 

Mooring 
Number

Percent 
of Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

1/1/2016 A1 Anchorage Mooring 26' Cu

1/1/2016 A1 Anchorage Mooring 30' 3 Cu

1/1/2016 A1 Anchorage Mooring 49' 3 Cu

1/1/2016 A1 Anchorage Mooring 37' 3 Cu

1/1/2016 A1 Anchorage Mooring 33' 3 Cu

1/1/2016 A1 Anchorage Mooring 40' 3 Cu

1/1/2016 A1 Anchorage Mooring 40' 3 Cu

1/1/2016 A1 Anchorage Mooring 26' 3 Cu

1/1/2016 A1 Anchorage Mooring 30' 3 Cu

1/1/2016 A1 Anchorage Mooring 49' 3 Cu

1/1/2016 A1 Anchorage Mooring 37' 3 Cu

1/1/2016 A1 Anchorage Mooring 33' 3 Cu

1/1/2016 A1 Anchorage Mooring 40' 3 Cu

1/1/2016 A1 Anchorage Mooring 40' 3 Cu

1/8/2016 A1 Anchorage Mooring 26' 3 Cu

1/8/2016 A1 Anchorage Mooring 55' 3 Cu

1/8/2016 A1 Anchorage Mooring 40' 3 Cu

1/8/2016 A1 Anchorage Mooring 38' 3 Cu

1/8/2016 A1 Anchorage Mooring 44' 3 Cu

1/8/2016 A1 Anchorage Mooring 26' 3 Cu

1/8/2016 A1 Anchorage Mooring 55' 3 Cu

1/8/2016 A1 Anchorage Mooring 40' 3 Cu

1/8/2016 A1 Anchorage Mooring 38' 3 Cu

1/8/2016 A1 Anchorage Mooring 44' 3 Cu

1/15/2016 A1 Anchorage Mooring 55' 3 Cu

1/15/2016 A1 Anchorage Mooring 26' 3 Cu

1/15/2016 A1 Anchorage Mooring 27' 3 Cu

1/15/2016 A1 Anchorage Mooring 37' 3 Cu

1/15/2016 A1 Anchorage Mooring 50' 3 Cu

1/15/2016 A1 Anchorage Mooring 55' 3 Cu

1/15/2016 A1 Anchorage Mooring 26' 3 Cu

1/15/2016 A1 Anchorage Mooring 27' 3 Cu

1/15/2016 A1 Anchorage Mooring 37' 3 Cu

1/15/2016 A1 Anchorage Mooring 50' 3 Cu

1/22/2016 A1 Anchorage Mooring 34' 3 Cu

1/22/2016 A1 Anchorage Mooring 45' 3 Cu

1/22/2016 A1 Anchorage Mooring 55' 3 Cu

1/22/2016 A1 Anchorage Mooring 48' 3 Cu

1/22/2016 A1 Anchorage Mooring 45' 3 Cu

1/22/2016 A1 Anchorage Mooring 42' 3 Cu

1/22/2016 A1 Anchorage Mooring 33' 3 Cu

1/22/2016 A1 Anchorage Mooring 27' 3 Cu

1/22/2016 A1 Anchorage Mooring 36' 3 Cu
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1/22/2016 A1 Anchorage Mooring 48' 3 Cu

1/22/2016 A1 Anchorage Mooring 33' 3 Cu

1/22/2016 A1 Anchorage Mooring 26' 3 Cu

1/22/2016 A1 Anchorage Mooring 30' 3 Cu

1/22/2016 A1 Anchorage Mooring 35' 3 Cu

1/22/2016 A1 Anchorage Mooring 45' 3 Cu

1/22/2016 A1 Anchorage Mooring 55' 3 Cu

1/22/2016 A1 Anchorage Mooring 48' 3 Cu

1/22/2016 A1 Anchorage Mooring 42' 3 Cu

1/22/2016 A1 Anchorage Mooring 33' 3 Cu

1/22/2016 A1 Anchorage Mooring 27' 3 Cu

1/22/2016 A1 Anchorage Mooring 36' 3 Cu

1/22/2016 A1 Anchorage Mooring 48' 3 Cu

1/22/2016 A1 Anchorage Mooring 33' 3 Cu

1/22/2016 A1 Anchorage Mooring 26' 3 Cu

1/22/2016 A1 Anchorage Mooring 30' 3 Cu

1/22/2016 A1 Anchorage Mooring 35' 3 Cu

1/22/2016 A1 Anchorage Mooring 34' 3 Cu

1/22/2016 A1 Anchorage Mooring 45' 3 Cu

1/29/2016 A1 Anchorage Mooring 52' 3 Cu

1/29/2016 A1 Anchorage Mooring 49' 3 Cu

1/29/2016 A1 Anchorage Mooring 37' 3 Cu

1/29/2016 A1 Anchorage Mooring 27' 3 Cu

1/29/2016 A1 Anchorage Mooring 33' 3 Cu

1/29/2016 A1 Anchorage Mooring 30' 3 Cu

1/29/2016 A1 Anchorage Mooring 52' 3 Cu

1/29/2016 A1 Anchorage Mooring 49' 3 Cu

1/29/2016 A1 Anchorage Mooring 37' 3 Cu

1/29/2016 A1 Anchorage Mooring 27' 3 Cu

1/29/2016 A1 Anchorage Mooring 33' 3 Cu

1/29/2016 A1 Anchorage Mooring 30' 3 Cu

2/5/2016 A1 Anchorage Mooring 52' 3 Cu

2/5/2016 A1 Anchorage Mooring 49' 3 Cu

2/5/2016 A1 Anchorage Mooring 49' 3 Cu

2/5/2016 A1 Anchorage Mooring 33' 3 Cu

2/5/2016 A1 Anchorage Mooring 27' 3 Cu

2/5/2016 A1 Anchorage Mooring 33' 3 Cu

2/5/2016 A1 Anchorage Mooring 30' 3 Cu

2/5/2016 A1 Anchorage Mooring 34' 3 Cu

2/5/2016 A1 Anchorage Mooring 30' 3 Cu

2/5/2016 A1 Anchorage Mooring 30' 3 Cu

2/5/2016 A1 Anchorage Mooring 47' 3 Cu

2/5/2016 A1 Anchorage Mooring 44' 3 Cu
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2/5/2016 A1 Anchorage Mooring 35' 3 Cu

2/5/2016 A1 Anchorage Mooring 60' 3 Cu

2/5/2016 A1 Anchorage Mooring 52' 3 Cu

2/5/2016 A1 Anchorage Mooring 49' 3 Cu

2/5/2016 A1 Anchorage Mooring 49' 3 Cu

2/5/2016 A1 Anchorage Mooring 33' 3 Cu

2/5/2016 A1 Anchorage Mooring 27' 3 Cu

2/5/2016 A1 Anchorage Mooring 33' 3 Cu

2/5/2016 A1 Anchorage Mooring 30' 3 Cu

2/5/2016 A1 Anchorage Mooring 34' 3 Cu

2/5/2016 A1 Anchorage Mooring 30' 3 Cu

2/5/2016 A1 Anchorage Mooring 30' 3 Cu

2/5/2016 A1 Anchorage Mooring 47' 3 Cu

2/5/2016 A1 Anchorage Mooring 44' 3 Cu

2/5/2016 A1 Anchorage Mooring 35' 3 Cu

2/5/2016 A1 Anchorage Mooring 60' 3 Cu

2/12/2016 A1 Anchorage Mooring 52' 3 Cu

2/12/2016 A1 Anchorage Mooring 32' 3 Cu

2/12/2016 A1 Anchorage Mooring 33' 3 Cu

2/12/2016 A1 Anchorage Mooring 27' 3 Cu

2/12/2016 A1 Anchorage Mooring 33' 3 Cu

2/12/2016 A1 Anchorage Mooring 30' 3 Cu

2/12/2016 A1 Anchorage Mooring 34' 3 Cu

2/12/2016 A1 Anchorage Mooring 46' 3 Cu

2/12/2016 A1 Anchorage Mooring 37' 3 Cu

2/12/2016 A1 Anchorage Mooring 52' 3 Cu

2/12/2016 A1 Anchorage Mooring 49' 3 Cu

2/12/2016 A1 Anchorage Mooring 35' 3 Cu

2/12/2016 A1 Anchorage Mooring 52' 3 Cu

2/12/2016 A1 Anchorage Mooring 32' 3 Cu

2/12/2016 A1 Anchorage Mooring 33' 3 Cu

2/12/2016 A1 Anchorage Mooring 27' 3 Cu

2/12/2016 A1 Anchorage Mooring 33' 3 Cu

2/12/2016 A1 Anchorage Mooring 30' 3 Cu

2/12/2016 A1 Anchorage Mooring 34' 3 Cu

2/12/2016 A1 Anchorage Mooring 46' 3 Cu

2/12/2016 A1 Anchorage Mooring 37' 3 Cu

2/12/2016 A1 Anchorage Mooring 52' 3 Cu

2/12/2016 A1 Anchorage Mooring 49' 3 Cu

2/12/2016 A1 Anchorage Mooring 35' 3 Cu

2/19/2016 A1 Anchorage Mooring 33' 3 Cu

2/19/2016 A1 Anchorage Mooring 33' 3 Cu

2/19/2016 A1 Anchorage Mooring 30' 3 Cu
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2/19/2016 A1 Anchorage Mooring 50' 3 Cu

2/19/2016 A1 Anchorage Mooring 29' 3 Cu

2/19/2016 A1 Anchorage Mooring 48' 3 Cu

2/19/2016 A1 Anchorage Mooring 24' 3 Cu

2/19/2016 A1 Anchorage Mooring 33' 3 Cu

2/19/2016 A1 Anchorage Mooring 60' 3 Cu

2/19/2016 A1 Anchorage Mooring 33' 3 Cu

2/19/2016 A1 Anchorage Mooring 33' 3 Cu

2/19/2016 A1 Anchorage Mooring 30' 3 Cu

2/19/2016 A1 Anchorage Mooring 50' 3 Cu

2/19/2016 A1 Anchorage Mooring 29' 3 Cu

2/19/2016 A1 Anchorage Mooring 48' 3 Cu

2/19/2016 A1 Anchorage Mooring 24' 3 Cu

2/19/2016 A1 Anchorage Mooring 33' 3 Cu

2/19/2016 A1 Anchorage Mooring 27' 3 Cu

2/19/2016 A1 Anchorage Mooring 60' 3 Cu

2/26/2016 A1 Anchorage Mooring 49' 3 Cu

2/26/2016 A1 Anchorage Mooring 25' 3 Cu

2/26/2016 A1 Anchorage Mooring 25' 3 Cu

2/26/2016 A1 Anchorage Mooring 27' 3 Cu

2/26/2016 A1 Anchorage Mooring 33' 3 Cu

2/26/2016 A1 Anchorage Mooring 65' 3 Cu

2/26/2016 A1 Anchorage Mooring 57' 3 Cu

2/26/2016 A1 Anchorage Mooring 26' 3 Cu

2/26/2016 A1 Anchorage Mooring 25' 3 Cu

2/26/2016 A1 Anchorage Mooring 26' 3 Cu

2/26/2016 A1 Anchorage Mooring 35' 3 Cu

2/26/2016 A1 Anchorage Mooring 35' 3 Cu

2/26/2016 A1 Anchorage Mooring 34' 3 Cu

2/26/2016 A1 Anchorage Mooring 49' 3 Cu

2/26/2016 A1 Anchorage Mooring 25' 3 Cu

2/26/2016 A1 Anchorage Mooring 25' 3 Cu

2/26/2016 A1 Anchorage Mooring 27' 3 Cu

2/26/2016 A1 Anchorage Mooring 33' 3 Cu

2/26/2016 A1 Anchorage Mooring 65' 3 Cu

2/26/2016 A1 Anchorage Mooring 57' 3 Cu

2/26/2016 A1 Anchorage Mooring 26' 3 Cu

2/26/2016 A1 Anchorage Mooring 25' 3 Cu

2/26/2016 A1 Anchorage Mooring 26' 3 Cu

2/26/2016 A1 Anchorage Mooring 35' 3 Cu

2/26/2016 A1 Anchorage Mooring 35' 3 Cu

2/26/2016 A1 Anchorage Mooring 34' 3 Cu

3/4/2016 A1 Anchorage Mooring 49' 3 Cu
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3/4/2016 A1 Anchorage Mooring 27' 3 Cu

3/4/2016 A1 Anchorage Mooring 33' 3 Cu

3/4/2016 A1 Anchorage Mooring 30' 3 Cu

3/4/2016 A1 Anchorage Mooring 33' 3 Cu

3/4/2016 A1 Anchorage Mooring 26' 3 Cu

3/4/2016 A1 Anchorage Mooring 52' 3 Cu

3/4/2016 A1 Anchorage Mooring 30' 3 Cu

3/4/2016 A1 Anchorage Mooring 42' 3 Cu

3/4/2016 A1 Anchorage Mooring 27' 3 Cu

3/4/2016 A1 Anchorage Mooring 49' 3 Cu

3/4/2016 A1 Anchorage Mooring 27' 3 Cu

3/4/2016 A1 Anchorage Mooring 33' 3 Cu

3/4/2016 A1 Anchorage Mooring 30' 3 Cu

3/4/2016 A1 Anchorage Mooring 33' 3 Cu

3/4/2016 A1 Anchorage Mooring 26' 3 Cu

3/4/2016 A1 Anchorage Mooring 52' 3 Cu

3/4/2016 A1 Anchorage Mooring 30' 3 Cu

3/4/2016 A1 Anchorage Mooring 42' 3 Cu

3/4/2016 A1 Anchorage Mooring 27' 3 Cu

3/11/2016 A1 Anchorage Mooring 45' 3 Cu

3/11/2016 A1 Anchorage Mooring 27' 3 Cu

3/11/2016 A1 Anchorage Mooring 27' 3 Cu

3/11/2016 A1 Anchorage Mooring 33' 3 Cu

3/11/2016 A1 Anchorage Mooring 30' 3 Cu

3/11/2016 A1 Anchorage Mooring 26' 3 Cu

3/11/2016 A1 Anchorage Mooring 30' 3 Cu

3/11/2016 A1 Anchorage Mooring 40' 3 Cu

3/11/2016 A1 Anchorage Mooring 27' 3 Cu

3/11/2016 A1 Anchorage Mooring 27' 3 Cu

3/11/2016 A1 Anchorage Mooring 33' 3 Cu

3/11/2016 A1 Anchorage Mooring 30' 3 Cu

3/11/2016 A1 Anchorage Mooring 26' 3 Cu

3/11/2016 A1 Anchorage Mooring 30' 3 Cu

3/11/2016 A1 Anchorage Mooring 40' 3 Cu

3/11/2016 A1 Anchorage Mooring 45' 3 Cu

3/18/2016 A1 Anchorage Mooring 49' 3 Cu

3/18/2016 A1 Anchorage Mooring 27' 3 Cu

3/18/2016 A1 Anchorage Mooring 27' 3 Cu

3/18/2016 A1 Anchorage Mooring 30' 3 Cu

3/18/2016 A1 Anchorage Mooring 30' 3 Cu

3/18/2016 A1 Anchorage Mooring 30' 3 Cu

3/18/2016 A1 Anchorage Mooring 30' 3 Cu

3/18/2016 A1 Anchorage Mooring 44' 3 Cu
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3/18/2016 A1 Anchorage Mooring 49' 3 Cu

3/18/2016 A1 Anchorage Mooring 27' 3 Cu

3/18/2016 A1 Anchorage Mooring 27' 3 Cu

3/18/2016 A1 Anchorage Mooring 30' 3 Cu

3/18/2016 A1 Anchorage Mooring 30' 3 Cu

3/18/2016 A1 Anchorage Mooring 30' 3 Cu

3/18/2016 A1 Anchorage Mooring 30' 3 Cu

3/18/2016 A1 Anchorage Mooring 44' 3 Cu

3/25/2016 A1 Anchorage Mooring 33' 3 Cu

3/25/2016 A1 Anchorage Mooring 47' 3 Cu

3/25/2016 A1 Anchorage Mooring 33' 3 Cu

3/25/2016 A1 Anchorage Mooring 52' 3 Cu

3/25/2016 A1 Anchorage Mooring 52' 3 Cu

3/25/2016 A1 Anchorage Mooring 27' 3 Cu

3/25/2016 A1 Anchorage Mooring 35' 3 Cu

3/25/2016 A1 Anchorage Mooring 60' 3 Cu

3/25/2016 A1 Anchorage Mooring 33' 3 Cu

3/25/2016 A1 Anchorage Mooring 47' 3 Cu

3/25/2016 A1 Anchorage Mooring 33' 3 Cu

3/25/2016 A1 Anchorage Mooring 52' 3 Cu

3/25/2016 A1 Anchorage Mooring 52' 3 Cu

3/25/2016 A1 Anchorage Mooring 27' 3 Cu

3/25/2016 A1 Anchorage Mooring 35' 3 Cu

3/25/2016 A1 Anchorage Mooring 60' 3 Cu

4/1/2016 A1 Anchorage Mooring 27' 3 Cu

4/1/2016 A1 Anchorage Mooring 46' 3 Cu

4/1/2016 A1 Anchorage Mooring 33' 3 Cu

4/1/2016 A1 Anchorage Mooring 33' 3 Cu

4/1/2016 A1 Anchorage Mooring 52' 3 Cu

4/1/2016 A1 Anchorage Mooring 32' 3 Cu

4/1/2016 A1 Anchorage Mooring 49' 3 Cu

4/1/2016 A1 Anchorage Mooring 37' 3 Cu

4/1/2016 A1 Anchorage Mooring 30' 3 Cu

4/1/2016 A1 Anchorage Mooring 37' 3 Cu

4/1/2016 A1 Anchorage Mooring 44' 3 Cu

4/1/2016 A1 Anchorage Mooring 27' 3 Cu

4/1/2016 A1 Anchorage Mooring 46' 3 Cu

4/1/2016 A1 Anchorage Mooring 33' 3 Cu

4/1/2016 A1 Anchorage Mooring 33' 3 Cu

4/1/2016 A1 Anchorage Mooring 52' 3 Cu

4/1/2016 A1 Anchorage Mooring 32' 3 Cu

4/1/2016 A1 Anchorage Mooring 49' 3 Cu

4/1/2016 A1 Anchorage Mooring 37' 3 Cu
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4/1/2016 A1 Anchorage Mooring 30' 3 Cu

4/1/2016 A1 Anchorage Mooring 37' 3 Cu

4/1/2016 A1 Anchorage Mooring 44' 3 Cu

4/8/2016 A1 Anchorage Mooring 27' 3 Cu

4/8/2016 A1 Anchorage Mooring 34' 3 Cu

4/8/2016 A1 Anchorage Mooring 30' 3 Cu

4/8/2016 A1 Anchorage Mooring 48' 3 Cu

4/8/2016 A1 Anchorage Mooring 49' 3 Cu

4/8/2016 A1 Anchorage Mooring 27' 3 Cu

4/8/2016 A1 Anchorage Mooring 38' 3 Cu

4/8/2016 A1 Anchorage Mooring 26' 3 Cu

4/8/2016 A1 Anchorage Mooring 33' 3 Cu

4/8/2016 A1 Anchorage Mooring 50' 3 Cu

4/8/2016 A1 Anchorage Mooring 36' 3 Cu

4/8/2016 A1 Anchorage Mooring 44' 3 Cu

4/8/2016 A1 Anchorage Mooring 27' 3 Cu

4/8/2016 A1 Anchorage Mooring 34' 3 Cu

4/8/2016 A1 Anchorage Mooring 30' 3 Cu

4/8/2016 A1 Anchorage Mooring 48' 3 Cu

4/8/2016 A1 Anchorage Mooring 49' 3 Cu

4/8/2016 A1 Anchorage Mooring 30' 3 Cu

4/8/2016 A1 Anchorage Mooring 27' 3 Cu

4/8/2016 A1 Anchorage Mooring 38' 3 Cu

4/8/2016 A1 Anchorage Mooring 26' 3 Cu

4/8/2016 A1 Anchorage Mooring 33' 3 Cu

4/8/2016 A1 Anchorage Mooring 50' 3 Cu

4/8/2016 A1 Anchorage Mooring 36' 3 Cu

4/8/2016 A1 Anchorage Mooring 44' 3 Cu

4/15/2016 A1 Anchorage Mooring 49' 3 Cu

4/15/2016 A1 Anchorage Mooring 30' 3 Cu

4/15/2016 A1 Anchorage Mooring 33' 3 Cu

4/15/2016 A1 Anchorage Mooring 42' 3 Cu

4/15/2016 A1 Anchorage Mooring 36' 3 Cu

4/15/2016 A1 Anchorage Mooring 54' 3 Cu

4/15/2016 A1 Anchorage Mooring 49' 3 Cu

4/15/2016 A1 Anchorage Mooring 25' 3 Cu

4/15/2016 A1 Anchorage Mooring 49' 3 Cu

4/15/2016 A1 Anchorage Mooring 30' 3 Cu

4/15/2016 A1 Anchorage Mooring 33' 3 Cu

4/15/2016 A1 Anchorage Mooring 42' 3 Cu

4/15/2016 A1 Anchorage Mooring 36' 3 Cu

4/15/2016 A1 Anchorage Mooring 54' 3 Cu

4/15/2016 A1 Anchorage Mooring 49' 3 Cu
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4/15/2016 A1 Anchorage Mooring 25' 3 Cu

4/22/2016 A1 Anchorage Mooring 27' 3 Cu

4/22/2016 A1 Anchorage Mooring 30' 3 Cu

4/22/2016 A1 Anchorage Mooring 30' 3 Cu

4/22/2016 A1 Anchorage Mooring 52' 3 Cu

4/22/2016 A1 Anchorage Mooring 25' 3 Cu

4/22/2016 A1 Anchorage Mooring 27' 3 Cu

4/22/2016 A1 Anchorage Mooring 37' 3 Cu

4/22/2016 A1 Anchorage Mooring 37' 3 Cu

4/22/2016 A1 Anchorage Mooring 30' 3 Cu

4/22/2016 A1 Anchorage Mooring 30' 3 Cu

4/22/2016 A1 Anchorage Mooring 25' 3 Cu

4/22/2016 A1 Anchorage Mooring 50' 3 Cu

4/22/2016 A1 Anchorage Mooring 33' 3 Cu

4/22/2016 A1 Anchorage Mooring 41' 3 Cu

4/22/2016 A1 Anchorage Mooring 34' 3 Cu

4/22/2016 A1 Anchorage Mooring 27' 3 Cu

4/22/2016 A1 Anchorage Mooring 30' 3 Cu

4/22/2016 A1 Anchorage Mooring 30' 3 Cu

4/22/2016 A1 Anchorage Mooring 52' 3 Cu

4/22/2016 A1 Anchorage Mooring 25' 3 Cu

4/22/2016 A1 Anchorage Mooring 27' 3 Cu

4/22/2016 A1 Anchorage Mooring 37' 3 Cu

4/22/2016 A1 Anchorage Mooring 37' 3 Cu

4/22/2016 A1 Anchorage Mooring 30' 3 Cu

4/22/2016 A1 Anchorage Mooring 30' 3 Cu

4/22/2016 A1 Anchorage Mooring 25' 3 Cu

4/22/2016 A1 Anchorage Mooring 41' 3 Cu

4/22/2016 A1 Anchorage Mooring 34' 3 Cu

4/22/2016 A1 Anchorage Mooring 50' 3 Cu

4/22/2016 A1 Anchorage Mooring 33' 3 Cu

4/29/2016 A1 Anchorage Mooring 27' 3 Cu

4/29/2016 A1 Anchorage Mooring 30' 3 Cu

4/29/2016 A1 Anchorage Mooring 50' 3 Cu

4/29/2016 A1 Anchorage Mooring 52' 3 Cu

4/29/2016 A1 Anchorage Mooring 25' 3 Cu

4/29/2016 A1 Anchorage Mooring 41' 3 Cu

4/29/2016 A1 Anchorage Mooring 52' 3 Cu

4/29/2016 A1 Anchorage Mooring 26' 3 Cu

4/29/2016 A1 Anchorage Mooring 30' 3 Cu

4/29/2016 A1 Anchorage Mooring 33' 3 Cu

4/29/2016 A1 Anchorage Mooring 43' 3 Cu

4/29/2016 A1 Anchorage Mooring 41' 3 Cu
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4/29/2016 A1 Anchorage Mooring 35' 3 Cu

4/29/2016 A1 Anchorage Mooring 27' 3 Cu

4/29/2016 A1 Anchorage Mooring 30' 3 Cu

4/29/2016 A1 Anchorage Mooring 50' 3 Cu

4/29/2016 A1 Anchorage Mooring 52' 3 Cu

4/29/2016 A1 Anchorage Mooring 25' 3 Cu

4/29/2016 A1 Anchorage Mooring 41' 3 Cu

4/29/2016 A1 Anchorage Mooring 52' 3 Cu

4/29/2016 A1 Anchorage Mooring 26' 3 Cu

4/29/2016 A1 Anchorage Mooring 30' 3 Cu

4/29/2016 A1 Anchorage Mooring 43' 3 Cu

4/29/2016 A1 Anchorage Mooring 41' 3 Cu

4/29/2016 A1 Anchorage Mooring 46' 3 Cu

4/29/2016 A1 Anchorage Mooring 35' 3 Cu

4/29/2016 A1 Anchorage Mooring 33' 3 Cu

5/6/2016 A1 Anchorage Mooring 52' 3 Cu

5/6/2016 A1 Anchorage Mooring 46' 3 Cu

5/6/2016 A1 Anchorage Mooring 25' 3 Cu

5/6/2016 A1 Anchorage Mooring 45' 3 Cu

5/6/2016 A1 Anchorage Mooring 28' 3 Cu

5/6/2016 A1 Anchorage Mooring 26' 3 Cu

5/6/2016 A1 Anchorage Mooring 26' 3 Cu

5/6/2016 A1 Anchorage Mooring 33' 3 Cu

5/6/2016 A1 Anchorage Mooring 32' 3 Cu

5/6/2016 A1 Anchorage Mooring 30' 3 Cu

5/6/2016 A1 Anchorage Mooring 25' 3 Cu

5/6/2016 A1 Anchorage Mooring 35' 3 Cu

5/6/2016 A1 Anchorage Mooring 34' 3 Cu

5/6/2016 A1 Anchorage Mooring 34' 3 Cu

5/6/2016 A1 Anchorage Mooring 52' 3 Cu

5/6/2016 A1 Anchorage Mooring 46' 3 Cu

5/6/2016 A1 Anchorage Mooring 25' 3 Cu

5/6/2016 A1 Anchorage Mooring 45' 3 Cu

5/6/2016 A1 Anchorage Mooring 28' 3 Cu

5/6/2016 A1 Anchorage Mooring 26' 3 Cu

5/6/2016 A1 Anchorage Mooring 26' 3 Cu

5/6/2016 A1 Anchorage Mooring 30' 3 Cu

5/6/2016 A1 Anchorage Mooring 25' 3 Cu

5/6/2016 A1 Anchorage Mooring 35' 3 Cu

5/6/2016 A1 Anchorage Mooring 34' 3 Cu

5/6/2016 A1 Anchorage Mooring 34' 3 Cu

5/6/2016 A1 Anchorage Mooring 33' 3 Cu

5/6/2016 A1 Anchorage Mooring 32' 3 Cu
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5/13/2016 A1 Anchorage Mooring 52' 3 Cu

5/13/2016 A1 Anchorage Mooring 49' 3 Cu

5/13/2016 A1 Anchorage Mooring 27' 3 Cu

5/13/2016 A1 Anchorage Mooring 26' 3 Cu

5/13/2016 A1 Anchorage Mooring 33' 3 Cu

5/13/2016 A1 Anchorage Mooring 32' 3 Cu

5/13/2016 A1 Anchorage Mooring 25' 3 Cu

5/13/2016 A1 Anchorage Mooring 30' 3 Cu

5/13/2016 A1 Anchorage Mooring 26' 3 Cu

5/13/2016 A1 Anchorage Mooring 52' 3 Cu

5/13/2016 A1 Anchorage Mooring 49' 3 Cu

5/13/2016 A1 Anchorage Mooring 27' 3 Cu

5/13/2016 A1 Anchorage Mooring 33' 3 Cu

5/13/2016 A1 Anchorage Mooring 26' 3 Cu

5/13/2016 A1 Anchorage Mooring 25' 3 Cu

5/13/2016 A1 Anchorage Mooring 30' 3 Cu

5/13/2016 A1 Anchorage Mooring 26' 3 Cu

5/13/2016 A1 Anchorage Mooring 35' 3 Cu

5/13/2016 A1 Anchorage Mooring 33' 3 Cu

5/13/2016 A1 Anchorage Mooring 32' 3 Cu

5/20/2016 A1 Anchorage Mooring 49' 3 Cu

5/20/2016 A1 Anchorage Mooring 27' 3 Cu

5/20/2016 A1 Anchorage Mooring 33' 3 Cu

5/20/2016 A1 Anchorage Mooring 25' 3 Cu

5/20/2016 A1 Anchorage Mooring 45' 3 Cu

5/20/2016 A1 Anchorage Mooring 42' 3 Cu

5/20/2016 A1 Anchorage Mooring 33' 3 Cu

5/20/2016 A1 Anchorage Mooring 35' 3 Cu

5/20/2016 A1 Anchorage Mooring 30' 3 Cu

5/20/2016 A1 Anchorage Mooring 32' 3 Cu

5/20/2016 A1 Anchorage Mooring 42' 3 Cu

5/20/2016 A1 Anchorage Mooring 40' 3 Cu

5/20/2016 A1 Anchorage Mooring 42' 3 Cu

5/20/2016 A1 Anchorage Mooring 21' 3 Cu

5/20/2016 A1 Anchorage Mooring 42' 3 Cu

5/20/2016 A1 Anchorage Mooring 43' 3 Cu

5/20/2016 A1 Anchorage Mooring 46' 3 Cu

5/20/2016 A1 Anchorage Mooring 40' 3 Cu

5/20/2016 A1 Anchorage Mooring 34' 3 Cu

5/20/2016 A1 Anchorage Mooring 60' 3 Cu

5/20/2016 A1 Anchorage Mooring 49' 3 Cu

5/20/2016 A1 Anchorage Mooring 27' 3 Cu

5/20/2016 A1 Anchorage Mooring 33' 3 Cu
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5/20/2016 A1 Anchorage Mooring 50' 3 Cu

5/20/2016 A1 Anchorage Mooring 25' 3 Cu

5/20/2016 A1 Anchorage Mooring 45' 3 Cu

5/20/2016 A1 Anchorage Mooring 42' 3 Cu

5/20/2016 A1 Anchorage Mooring 34' 3 Cu

5/20/2016 A1 Anchorage Mooring 35' 3 Cu

5/20/2016 A1 Anchorage Mooring 30' 3 Cu

5/20/2016 A1 Anchorage Mooring 42' 3 Cu

5/20/2016 A1 Anchorage Mooring 40' 3 Cu

5/20/2016 A1 Anchorage Mooring 42' 3 Cu

5/20/2016 A1 Anchorage Mooring 21' 3 Cu

5/20/2016 A1 Anchorage Mooring 42' 3 Cu

5/20/2016 A1 Anchorage Mooring 43' 3 Cu

5/20/2016 A1 Anchorage Mooring 46' 3 Cu

5/20/2016 A1 Anchorage Mooring 40' 3 Cu

5/20/2016 A1 Anchorage Mooring 34' 3 Cu

5/20/2016 A1 Anchorage Mooring 60' 3 Cu

5/20/2016 A1 Anchorage Mooring 33' 3 Cu

5/20/2016 A1 Anchorage Mooring 32' 3 Cu

5/27/2016 A1 Anchorage Mooring 27' 3 Cu

5/27/2016 A1 Anchorage Mooring 46' 3 Cu

5/27/2016 A1 Anchorage Mooring 38' 3 Cu

5/27/2016 A1 Anchorage Mooring 36' 3 Cu

5/27/2016 A1 Anchorage Mooring 41' 3 Cu

5/27/2016 A1 Anchorage Mooring 53' 3 Cu

5/27/2016 A1 Anchorage Mooring 40' 3 Cu

5/27/2016 A1 Anchorage Mooring 35' 3 Cu

5/27/2016 A1 Anchorage Mooring 34' 3 Cu

5/27/2016 A1 Anchorage Mooring 43' 3 Cu

5/27/2016 A1 Anchorage Mooring 27' 3 Cu

5/27/2016 A1 Anchorage Mooring 46' 3 Cu

5/27/2016 A1 Anchorage Mooring 38' 3 Cu

5/27/2016 A1 Anchorage Mooring 36' 3 Cu

5/27/2016 A1 Anchorage Mooring 41' 3 Cu

5/27/2016 A1 Anchorage Mooring 40' 3 Cu

5/27/2016 A1 Anchorage Mooring 35' 3 Cu

5/27/2016 A1 Anchorage Mooring 34' 3 Cu

5/27/2016 A1 Anchorage Mooring 43' 3 Cu

5/27/2016 A1 Anchorage Mooring 53' 3 Cu

6/3/2016 A1 Anchorage Mooring 30' 3 Cu

6/3/2016 A1 Anchorage Mooring 25' 3 Cu

6/3/2016 A1 Anchorage Mooring 45' 3 Cu

6/3/2016 A1 Anchorage Mooring 27' 3 Cu
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6/3/2016 A1 Anchorage Mooring 26' 3 Cu

6/3/2016 A1 Anchorage Mooring 33' 3 Cu

6/3/2016 A1 Anchorage Mooring 35' 3 Cu

6/3/2016 A1 Anchorage Mooring 50' 3 Cu

6/3/2016 A1 Anchorage Mooring 33' 3 Cu

6/3/2016 A1 Anchorage Mooring 37' 3 Cu

6/3/2016 A1 Anchorage Mooring 49' 3 Cu

6/3/2016 A1 Anchorage Mooring 42' 3 Cu

6/3/2016 A1 Anchorage Mooring 27' 3 Cu

6/3/2016 A1 Anchorage Mooring 34' 3 Cu

6/3/2016 A1 Anchorage Mooring 60' 3 Cu

6/3/2016 A1 Anchorage Mooring 30' 3 Cu

6/3/2016 A1 Anchorage Mooring 25' 3 Cu

6/3/2016 A1 Anchorage Mooring 45' 3 Cu

6/3/2016 A1 Anchorage Mooring 27' 3 Cu

6/3/2016 A1 Anchorage Mooring 26' 3 Cu

6/3/2016 A1 Anchorage Mooring 35' 3 Cu

6/3/2016 A1 Anchorage Mooring 50' 3 Cu

6/3/2016 A1 Anchorage Mooring 33' 3 Cu

6/3/2016 A1 Anchorage Mooring 37' 3 Cu

6/3/2016 A1 Anchorage Mooring 49' 3 Cu

6/3/2016 A1 Anchorage Mooring 42' 3 Cu

6/3/2016 A1 Anchorage Mooring 27' 3 Cu

6/3/2016 A1 Anchorage Mooring 34' 3 Cu

6/3/2016 A1 Anchorage Mooring 60' 3 Cu

6/3/2016 A1 Anchorage Mooring 33' 3 Cu

6/10/2016 A1 Anchorage Mooring 49' 3 Cu

6/10/2016 A1 Anchorage Mooring 27' 3 Cu

6/10/2016 A1 Anchorage Mooring 30' 3 Cu

6/10/2016 A1 Anchorage Mooring 25' 3 Cu

6/10/2016 A1 Anchorage Mooring 26' 3 Cu

6/10/2016 A1 Anchorage Mooring 33' 3 Cu

6/10/2016 A1 Anchorage Mooring 25' 3 Cu

6/10/2016 A1 Anchorage Mooring 32' 3 Cu

6/10/2016 A1 Anchorage Mooring 25' 3 Cu

6/10/2016 A1 Anchorage Mooring 44' 3 Cu

6/10/2016 A1 Anchorage Mooring 42' 3 Cu

6/10/2016 A1 Anchorage Mooring 50' 3 Cu

6/10/2016 A1 Anchorage Mooring 41' 3 Cu

6/10/2016 A1 Anchorage Mooring 27' 3 Cu

6/10/2016 A1 Anchorage Mooring 41' 3 Cu

6/10/2016 A1 Anchorage Mooring 25' 3 Cu

6/10/2016 A1 Anchorage Mooring 44' 3 Cu
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6/10/2016 A1 Anchorage Mooring 36' 3 Cu

6/10/2016 A1 Anchorage Mooring 49' 3 Cu

6/10/2016 A1 Anchorage Mooring 27' 3 Cu

6/10/2016 A1 Anchorage Mooring 30' 3 Cu

6/10/2016 A1 Anchorage Mooring 25' 3 Cu

6/10/2016 A1 Anchorage Mooring 26' 3 Cu

6/10/2016 A1 Anchorage Mooring 25' 3 Cu

6/10/2016 A1 Anchorage Mooring 25' 3 Cu

6/10/2016 A1 Anchorage Mooring 44' 3 Cu

6/10/2016 A1 Anchorage Mooring 42' 3 Cu

6/10/2016 A1 Anchorage Mooring 52' 3 Cu

6/10/2016 A1 Anchorage Mooring 50' 3 Cu

6/10/2016 A1 Anchorage Mooring 41' 3 Cu

6/10/2016 A1 Anchorage Mooring 27' 3 Cu

6/10/2016 A1 Anchorage Mooring 25' 3 Cu

6/10/2016 A1 Anchorage Mooring 44' 3 Cu

6/10/2016 A1 Anchorage Mooring 36' 3 Cu

6/10/2016 A1 Anchorage Mooring 33' 3 Cu

6/10/2016 A1 Anchorage Mooring 32' 3 Cu

6/10/2016 A1 Anchorage Mooring 41' 3 Cu

6/17/2016 A1 Anchorage Mooring 30' 3 Cu

6/17/2016 A1 Anchorage Mooring 52' 3 Cu

6/17/2016 A1 Anchorage Mooring 33' 3 Cu

6/17/2016 A1 Anchorage Mooring 25' 3 Cu

6/17/2016 A1 Anchorage Mooring 25' 3 Cu

6/17/2016 A1 Anchorage Mooring 26' 3 Cu

6/17/2016 A1 Anchorage Mooring 37' 3 Cu

6/17/2016 A1 Anchorage Mooring 41' 3 Cu

6/17/2016 A1 Anchorage Mooring 32' 3 Cu

6/17/2016 A1 Anchorage Mooring 40' 3 Cu

6/17/2016 A1 Anchorage Mooring 41' 3 Cu

6/17/2016 A1 Anchorage Mooring 42' 3 Cu

6/17/2016 A1 Anchorage Mooring 50' 3 Cu

6/17/2016 A1 Anchorage Mooring 54' 3 Cu

6/17/2016 A1 Anchorage Mooring 31' 3 Cu

6/17/2016 A1 Anchorage Mooring 40' 3 Cu

6/17/2016 A1 Anchorage Mooring 30' 3 Cu

6/17/2016 A1 Anchorage Mooring 25' 3 Cu

6/17/2016 A1 Anchorage Mooring 35' 3 Cu

6/17/2016 A1 Anchorage Mooring 30' 3 Cu

6/17/2016 A1 Anchorage Mooring 52' 3 Cu

6/17/2016 A1 Anchorage Mooring 33' 3 Cu

6/17/2016 A1 Anchorage Mooring 25' 3 Cu
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6/17/2016 A1 Anchorage Mooring 25' 3 Cu

6/17/2016 A1 Anchorage Mooring 26' 3 Cu

6/17/2016 A1 Anchorage Mooring 37' 3 Cu

6/17/2016 A1 Anchorage Mooring 41' 3 Cu

6/17/2016 A1 Anchorage Mooring 40' 3 Cu

6/17/2016 A1 Anchorage Mooring 41' 3 Cu

6/17/2016 A1 Anchorage Mooring 42' 3 Cu

6/17/2016 A1 Anchorage Mooring 50' 3 Cu

6/17/2016 A1 Anchorage Mooring 54' 3 Cu

6/17/2016 A1 Anchorage Mooring 31' 3 Cu

6/17/2016 A1 Anchorage Mooring 40' 3 Cu

6/17/2016 A1 Anchorage Mooring 30' 3 Cu

6/17/2016 A1 Anchorage Mooring 25' 3 Cu

6/17/2016 A1 Anchorage Mooring 35' 3 Cu

6/17/2016 A1 Anchorage Mooring 32' 3 Cu

6/24/2016 A1 Anchorage Mooring 30' 3 Cu

6/24/2016 A1 Anchorage Mooring 52' 3 Cu

6/24/2016 A1 Anchorage Mooring 27' 3 Cu

6/24/2016 A1 Anchorage Mooring 50' 3 Cu

6/24/2016 A1 Anchorage Mooring 26' 3 Cu

6/24/2016 A1 Anchorage Mooring 42' 3 Cu

6/24/2016 A1 Anchorage Mooring 38' 3 Cu

6/24/2016 A1 Anchorage Mooring 42' 3 Cu

6/24/2016 A1 Anchorage Mooring 40' 3 Cu

6/24/2016 A1 Anchorage Mooring 42' 3 Cu

6/24/2016 A1 Anchorage Mooring 38' 3 Cu

6/24/2016 A1 Anchorage Mooring 38' 3 Cu

6/24/2016 A1 Anchorage Mooring 50' 3 Cu

6/24/2016 A1 Anchorage Mooring 30' 3 Cu

6/24/2016 A1 Anchorage Mooring 52' 3 Cu

6/24/2016 A1 Anchorage Mooring 27' 3 Cu

6/24/2016 A1 Anchorage Mooring 50' 3 Cu

6/24/2016 A1 Anchorage Mooring 26' 3 Cu

6/24/2016 A1 Anchorage Mooring 42' 3 Cu

6/24/2016 A1 Anchorage Mooring 42' 3 Cu

6/24/2016 A1 Anchorage Mooring 40' 3 Cu

6/24/2016 A1 Anchorage Mooring 42' 3 Cu

6/24/2016 A1 Anchorage Mooring 38' 3 Cu

6/24/2016 A1 Anchorage Mooring 38' 3 Cu

6/24/2016 A1 Anchorage Mooring 50' 3 Cu

6/24/2016 A1 Anchorage Mooring 38' 3 Cu

7/1/2016 A1 Anchorage Mooring 27' 3 Cu

7/1/2016 A1 Anchorage Mooring 34' 3 Cu
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7/1/2016 A1 Anchorage Mooring 46' 3 Cu

7/1/2016 A1 Anchorage Mooring 44' 3 Cu

7/1/2016 A1 Anchorage Mooring 45' 3 Cu

7/1/2016 A1 Anchorage Mooring 38' 3 Cu

7/1/2016 A1 Anchorage Mooring 41' 3 Cu

7/1/2016 A1 Anchorage Mooring 41' 3 Cu

7/1/2016 A1 Anchorage Mooring 31' 3 Cu

7/1/2016 A1 Anchorage Mooring 24' 3 Cu

7/1/2016 A1 Anchorage Mooring 42' 3 Cu

7/1/2016 A1 Anchorage Mooring 32' 3 Cu

7/1/2016 A1 Anchorage Mooring 35' 3 Cu

7/1/2016 A1 Anchorage Mooring 27' 3 Cu

7/1/2016 A1 Anchorage Mooring 34' 3 Cu

7/1/2016 A1 Anchorage Mooring 46' 3 Cu

7/1/2016 A1 Anchorage Mooring 45' 3 Cu

7/1/2016 A1 Anchorage Mooring 44' 3 Cu

7/1/2016 A1 Anchorage Mooring 45' 3 Cu

7/1/2016 A1 Anchorage Mooring 38' 3 Cu

7/1/2016 A1 Anchorage Mooring 41' 3 Cu

7/1/2016 A1 Anchorage Mooring 41' 3 Cu

7/1/2016 A1 Anchorage Mooring 31' 3 Cu

7/1/2016 A1 Anchorage Mooring 24' 3 Cu

7/1/2016 A1 Anchorage Mooring 42' 3 Cu

7/1/2016 A1 Anchorage Mooring 35' 3 Cu

7/1/2016 A1 Anchorage Mooring 32' 3 Cu

7/8/2016 A1 Anchorage Mooring 52' 3 Cu

7/8/2016 A1 Anchorage Mooring 49' 3 Cu

7/8/2016 A1 Anchorage Mooring 30' 3 Cu

7/8/2016 A1 Anchorage Mooring 50' 3 Cu

7/8/2016 A1 Anchorage Mooring 25' 3 Cu

7/8/2016 A1 Anchorage Mooring 45' 3 Cu

7/8/2016 A1 Anchorage Mooring 26' 3 Cu

7/8/2016 A1 Anchorage Mooring 41' 3 Cu

7/8/2016 A1 Anchorage Mooring 32' 3 Cu

7/8/2016 A1 Anchorage Mooring 46' 3 Cu

7/8/2016 A1 Anchorage Mooring 27' 3 Cu

7/8/2016 A1 Anchorage Mooring 46' 3 Cu

7/8/2016 A1 Anchorage Mooring 52' 3 Cu

7/8/2016 A1 Anchorage Mooring 49' 3 Cu

7/8/2016 A1 Anchorage Mooring 30' 3 Cu

7/8/2016 A1 Anchorage Mooring 50' 3 Cu

7/8/2016 A1 Anchorage Mooring 25' 3 Cu

7/8/2016 A1 Anchorage Mooring 45' 3 Cu
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7/8/2016 A1 Anchorage Mooring 26' 3 Cu

7/8/2016 A1 Anchorage Mooring 41' 3 Cu

7/8/2016 A1 Anchorage Mooring 46' 3 Cu

7/8/2016 A1 Anchorage Mooring 27' 3 Cu

7/8/2016 A1 Anchorage Mooring 46' 3 Cu

7/8/2016 A1 Anchorage Mooring 37' 3 Cu

7/8/2016 A1 Anchorage Mooring 32' 3 Cu

7/15/2016 A1 Anchorage Mooring 49' 3 Cu

7/15/2016 A1 Anchorage Mooring 30' 3 Cu

7/15/2016 A1 Anchorage Mooring 26' 3 Cu

7/15/2016 A1 Anchorage Mooring 26' 3 Cu

7/15/2016 A1 Anchorage Mooring 40' 3 Cu

7/15/2016 A1 Anchorage Mooring 30' 3 Cu

7/15/2016 A1 Anchorage Mooring 35' 3 Cu

7/15/2016 A1 Anchorage Mooring 30' 3 Cu

7/15/2016 A1 Anchorage Mooring 36' 3 Cu

7/15/2016 A1 Anchorage Mooring 33' 3 Cu

7/15/2016 A1 Anchorage Mooring 38' 3 Cu

7/15/2016 A1 Anchorage Mooring 27' 3 Cu

7/15/2016 A1 Anchorage Mooring 43' 3 Cu

7/15/2016 A1 Anchorage Mooring 49' 3 Cu

7/15/2016 A1 Anchorage Mooring 30' 3 Cu

7/15/2016 A1 Anchorage Mooring 26' 3 Cu

7/15/2016 A1 Anchorage Mooring 26' 3 Cu

7/15/2016 A1 Anchorage Mooring 40' 3 Cu

7/15/2016 A1 Anchorage Mooring 35' 3 Cu

7/15/2016 A1 Anchorage Mooring 36' 3 Cu

7/15/2016 A1 Anchorage Mooring 38' 3 Cu

7/15/2016 A1 Anchorage Mooring 27' 3 Cu

7/15/2016 A1 Anchorage Mooring 43' 3 Cu

7/15/2016 A1 Anchorage Mooring 30' 3 Cu

7/22/2016 A1 Anchorage Mooring 27' 3 Cu

7/22/2016 A1 Anchorage Mooring 30' 3 Cu

7/22/2016 A1 Anchorage Mooring 26' 3 Cu

7/22/2016 A1 Anchorage Mooring 32' 3 Cu

7/22/2016 A1 Anchorage Mooring 30' 3 Cu

7/22/2016 A1 Anchorage Mooring 42' 3 Cu

7/22/2016 A1 Anchorage Mooring 50' 3 Cu

7/22/2016 A1 Anchorage Mooring 40' 3 Cu

7/22/2016 A1 Anchorage Mooring 30' 3 Cu

7/22/2016 A1 Anchorage Mooring 30' 3 Cu

7/22/2016 A1 Anchorage Mooring 35' 3 Cu

7/22/2016 A1 Anchorage Mooring 24' 3 Cu



Date Facility
Slip / 

Mooring 
Number

Percent 
of Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

7/22/2016 A1 Anchorage Mooring 45' 3 Cu

7/22/2016 A1 Anchorage Mooring 36' 3 Cu

7/22/2016 A1 Anchorage Mooring 41' 3 Cu

7/22/2016 A1 Anchorage Mooring 62' 3 Cu

7/22/2016 A1 Anchorage Mooring 25' 3 Cu

7/22/2016 A1 Anchorage Mooring 25' 3 Cu

7/22/2016 A1 Anchorage Mooring 44' 3 Cu

7/22/2016 A1 Anchorage Mooring 34' 3 Cu

7/22/2016 A1 Anchorage Mooring 27' 3 Cu

7/22/2016 A1 Anchorage Mooring 30' 3 Cu

7/22/2016 A1 Anchorage Mooring 26' 3 Cu

7/22/2016 A1 Anchorage Mooring 30' 3 Cu

7/22/2016 A1 Anchorage Mooring 42' 3 Cu

7/22/2016 A1 Anchorage Mooring 50' 3 Cu

7/22/2016 A1 Anchorage Mooring 40' 3 Cu

7/22/2016 A1 Anchorage Mooring 30' 3 Cu

7/22/2016 A1 Anchorage Mooring 30' 3 Cu

7/22/2016 A1 Anchorage Mooring 35' 3 Cu

7/22/2016 A1 Anchorage Mooring 24' 3 Cu

7/22/2016 A1 Anchorage Mooring 45' 3 Cu

7/22/2016 A1 Anchorage Mooring 36' 3 Cu

7/22/2016 A1 Anchorage Mooring 41' 3 Cu

7/22/2016 A1 Anchorage Mooring 62' 3 Cu

7/22/2016 A1 Anchorage Mooring 25' 3 Cu

7/22/2016 A1 Anchorage Mooring 25' 3 Cu

7/22/2016 A1 Anchorage Mooring 44' 3 Cu

7/22/2016 A1 Anchorage Mooring 34' 3 Cu

7/22/2016 A1 Anchorage Mooring 32' 3 Cu

7/29/2016 A1 Anchorage Mooring 30' 3 Cu

7/29/2016 A1 Anchorage Mooring 49' 3 Cu

7/29/2016 A1 Anchorage Mooring 28' 3 Cu

7/29/2016 A1 Anchorage Mooring 32' 3 Cu

7/29/2016 A1 Anchorage Mooring 42' 3 Cu

7/29/2016 A1 Anchorage Mooring 50' 3 Cu

7/29/2016 A1 Anchorage Mooring 33' 3 Cu

7/29/2016 A1 Anchorage Mooring 30' 3 Cu

7/29/2016 A1 Anchorage Mooring 25' 3 Cu

7/29/2016 A1 Anchorage Mooring 41' 3 Cu

7/29/2016 A1 Anchorage Mooring 37' 3 Cu

7/29/2016 A1 Anchorage Mooring 32' 3 Cu

7/29/2016 A1 Anchorage Mooring 30' 3 Cu

7/29/2016 A1 Anchorage Mooring 49' 3 Cu

7/29/2016 A1 Anchorage Mooring 28' 3 Cu



Date Facility
Slip / 

Mooring 
Number

Percent 
of Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

7/29/2016 A1 Anchorage Mooring 42' 3 Cu

7/29/2016 A1 Anchorage Mooring 50' 3 Cu

7/29/2016 A1 Anchorage Mooring 33' 3 Cu

7/29/2016 A1 Anchorage Mooring 30' 3 Cu

7/29/2016 A1 Anchorage Mooring 25' 3 Cu

7/29/2016 A1 Anchorage Mooring 41' 3 Cu

7/29/2016 A1 Anchorage Mooring 37' 3 Cu

7/29/2016 A1 Anchorage Mooring 32' 3 Cu

7/29/2016 A1 Anchorage Mooring 32' 3 Cu

8/5/2016 A1 Anchorage Mooring 49' 3 Cu

8/5/2016 A1 Anchorage Mooring 27' 3 Cu

8/5/2016 A1 Anchorage Mooring 30' 3 Cu

8/5/2016 A1 Anchorage Mooring 26' 3 Cu

8/5/2016 A1 Anchorage Mooring 39' 3 Cu

8/5/2016 A1 Anchorage Mooring 50' 3 Cu

8/5/2016 A1 Anchorage Mooring 33' 3 Cu

8/5/2016 A1 Anchorage Mooring 25' 3 Cu

8/5/2016 A1 Anchorage Mooring 30' 3 Cu

8/5/2016 A1 Anchorage Mooring 30' 3 Cu

8/5/2016 A1 Anchorage Mooring 40' 3 Cu

8/5/2016 A1 Anchorage Mooring 31' 3 Cu

8/5/2016 A1 Anchorage Mooring 26' 3 Cu

8/5/2016 A1 Anchorage Mooring 34' 3 Cu

8/5/2016 A1 Anchorage Mooring 49' 3 Cu

8/5/2016 A1 Anchorage Mooring 27' 3 Cu

8/5/2016 A1 Anchorage Mooring 30' 3 Cu

8/5/2016 A1 Anchorage Mooring 26' 3 Cu

8/5/2016 A1 Anchorage Mooring 39' 3 Cu

8/5/2016 A1 Anchorage Mooring 50' 3 Cu

8/5/2016 A1 Anchorage Mooring 33' 3 Cu

8/5/2016 A1 Anchorage Mooring 25' 3 Cu

8/5/2016 A1 Anchorage Mooring 30' 3 Cu

8/5/2016 A1 Anchorage Mooring 30' 3 Cu

8/5/2016 A1 Anchorage Mooring 40' 3 Cu

8/5/2016 A1 Anchorage Mooring 31' 3 Cu

8/5/2016 A1 Anchorage Mooring 26' 3 Cu

8/5/2016 A1 Anchorage Mooring 34' 3 Cu

8/12/2016 A1 Anchorage Mooring 50' 3 Cu

8/12/2016 A1 Anchorage Mooring 36' 3 Cu

8/12/2016 A1 Anchorage Mooring 32' 3 Cu

8/12/2016 A1 Anchorage Mooring 42' 3 Cu

8/12/2016 A1 Anchorage Mooring 33' 3 Cu

8/12/2016 A1 Anchorage Mooring 32' 3 Cu
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8/12/2016 A1 Anchorage Mooring 34' 3 Cu

8/12/2016 A1 Anchorage Mooring 40' 3 Cu

8/12/2016 A1 Anchorage Mooring 34' 3 Cu

8/12/2016 A1 Anchorage Mooring 42' 3 Cu

8/12/2016 A1 Anchorage Mooring 35' 3 Cu

8/12/2016 A1 Anchorage Mooring 34' 3 Cu

8/12/2016 A1 Anchorage Mooring 42' 3 Cu

8/12/2016 A1 Anchorage Mooring 50' 3 Cu

8/12/2016 A1 Anchorage Mooring 36' 3 Cu

8/12/2016 A1 Anchorage Mooring 33' 3 Cu

8/12/2016 A1 Anchorage Mooring 42' 3 Cu

8/12/2016 A1 Anchorage Mooring 33' 3 Cu

8/12/2016 A1 Anchorage Mooring 32' 3 Cu

8/12/2016 A1 Anchorage Mooring 34' 3 Cu

8/12/2016 A1 Anchorage Mooring 40' 3 Cu

8/12/2016 A1 Anchorage Mooring 34' 3 Cu

8/12/2016 A1 Anchorage Mooring 42' 3 Cu

8/12/2016 A1 Anchorage Mooring 35' 3 Cu

8/12/2016 A1 Anchorage Mooring 34' 3 Cu

8/12/2016 A1 Anchorage Mooring 42' 3 Cu

8/12/2016 A1 Anchorage Mooring 32' 3 Cu

8/19/2016 A1 Anchorage Mooring 30' 3 Cu

8/19/2016 A1 Anchorage Mooring 27' 3 Cu

8/19/2016 A1 Anchorage Mooring 50' 3 Cu

8/19/2016 A1 Anchorage Mooring 25' 3 Cu

8/19/2016 A1 Anchorage Mooring 45' 3 Cu

8/19/2016 A1 Anchorage Mooring 26' 3 Cu

8/19/2016 A1 Anchorage Mooring 30' 3 Cu

8/19/2016 A1 Anchorage Mooring 32' 3 Cu

8/19/2016 A1 Anchorage Mooring 40' 3 Cu

8/19/2016 A1 Anchorage Mooring 40' 3 Cu

8/19/2016 A1 Anchorage Mooring 22' 3 Cu

8/19/2016 A1 Anchorage Mooring 41' 3 Cu

8/19/2016 A1 Anchorage Mooring 38' 3 Cu

8/19/2016 A1 Anchorage Mooring 28' 3 Cu

8/19/2016 A1 Anchorage Mooring 47' 3 Cu

8/19/2016 A1 Anchorage Mooring 47' 3 Cu

8/19/2016 A1 Anchorage Mooring 31' 3 Cu

8/19/2016 A1 Anchorage Mooring 30' 3 Cu

8/19/2016 A1 Anchorage Mooring 41' 3 Cu

8/19/2016 A1 Anchorage Mooring 42' 3 Cu

8/19/2016 A1 Anchorage Mooring 50' 3 Cu

8/19/2016 A1 Anchorage Mooring 30' 3 Cu
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8/19/2016 A1 Anchorage Mooring 27' 3 Cu

8/19/2016 A1 Anchorage Mooring 50' 3 Cu

8/19/2016 A1 Anchorage Mooring 25' 3 Cu

8/19/2016 A1 Anchorage Mooring 45' 3 Cu

8/19/2016 A1 Anchorage Mooring 26' 3 Cu

8/19/2016 A1 Anchorage Mooring 30' 3 Cu

8/19/2016 A1 Anchorage Mooring 40' 3 Cu

8/19/2016 A1 Anchorage Mooring 40' 3 Cu

8/19/2016 A1 Anchorage Mooring 22' 3 Cu

8/19/2016 A1 Anchorage Mooring 41' 3 Cu

8/19/2016 A1 Anchorage Mooring 38' 3 Cu

8/19/2016 A1 Anchorage Mooring 28' 3 Cu

8/19/2016 A1 Anchorage Mooring 47' 3 Cu

8/19/2016 A1 Anchorage Mooring 47' 3 Cu

8/19/2016 A1 Anchorage Mooring 31' 3 Cu

8/19/2016 A1 Anchorage Mooring 30' 3 Cu

8/19/2016 A1 Anchorage Mooring 41' 3 Cu

8/19/2016 A1 Anchorage Mooring 42' 3 Cu

8/19/2016 A1 Anchorage Mooring 50' 3 Cu

8/19/2016 A1 Anchorage Mooring 32' 3 Cu

8/26/2016 A1 Anchorage Mooring 30' 3 Cu

8/26/2016 A1 Anchorage Mooring 49' 3 Cu

8/26/2016 A1 Anchorage Mooring 27' 3 Cu

8/26/2016 A1 Anchorage Mooring 50' 3 Cu

8/26/2016 A1 Anchorage Mooring 25' 3 Cu

8/26/2016 A1 Anchorage Mooring 26' 3 Cu

8/26/2016 A1 Anchorage Mooring 45' 3 Cu

8/26/2016 A1 Anchorage Mooring 51' 3 Cu

8/26/2016 A1 Anchorage Mooring 25' 3 Cu

8/26/2016 A1 Anchorage Mooring 46' 3 Cu

8/26/2016 A1 Anchorage Mooring 33' 3 Cu

8/26/2016 A1 Anchorage Mooring 39' 3 Cu

8/26/2016 A1 Anchorage Mooring 38' 3 Cu

8/26/2016 A1 Anchorage Mooring 45' 3 Cu

8/26/2016 A1 Anchorage Mooring 19' 3 Cu

8/26/2016 A1 Anchorage Mooring 42' 3 Cu

8/26/2016 A1 Anchorage Mooring 60' 3 Cu

8/26/2016 A1 Anchorage Mooring 30' 3 Cu

8/26/2016 A1 Anchorage Mooring 49' 3 Cu

8/26/2016 A1 Anchorage Mooring 27' 3 Cu

8/26/2016 A1 Anchorage Mooring 50' 3 Cu

8/26/2016 A1 Anchorage Mooring 25' 3 Cu

8/26/2016 A1 Anchorage Mooring 26' 3 Cu



Date Facility
Slip / 

Mooring 
Number

Percent 
of Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

8/26/2016 A1 Anchorage Mooring 45' 3 Cu

8/26/2016 A1 Anchorage Mooring 51' 3 Cu

8/26/2016 A1 Anchorage Mooring 25' 3 Cu

8/26/2016 A1 Anchorage Mooring 33' 3 Cu

8/26/2016 A1 Anchorage Mooring 39' 3 Cu

8/26/2016 A1 Anchorage Mooring 38' 3 Cu

8/26/2016 A1 Anchorage Mooring 45' 3 Cu

8/26/2016 A1 Anchorage Mooring 19' 3 Cu

8/26/2016 A1 Anchorage Mooring 42' 3 Cu

8/26/2016 A1 Anchorage Mooring 60' 3 Cu

8/26/2016 A1 Anchorage Mooring 46' 3 Cu

9/2/2016 A1 Anchorage Mooring 30' 3 Cu

9/2/2016 A1 Anchorage Mooring 50' 3 Cu

9/2/2016 A1 Anchorage Mooring 44' 3 Cu

9/2/2016 A1 Anchorage Mooring 38' 3 Cu

9/2/2016 A1 Anchorage Mooring 36' 3 Cu

9/2/2016 A1 Anchorage Mooring 63' 3 Cu

9/2/2016 A1 Anchorage Mooring 33' 3 Cu

9/2/2016 A1 Anchorage Mooring 45' 3 Cu

9/2/2016 A1 Anchorage Mooring 41' 3 Cu

9/2/2016 A1 Anchorage Mooring 22' 3 Cu

9/2/2016 A1 Anchorage Mooring 46' 3 Cu

9/2/2016 A1 Anchorage Mooring 40' 3 Cu

9/2/2016 A1 Anchorage Mooring 29' 3 Cu

9/2/2016 A1 Anchorage Mooring 33' 3 Cu

9/2/2016 A1 Anchorage Mooring 46' 3 Cu

9/2/2016 A1 Anchorage Mooring 35' 3 Cu

9/2/2016 A1 Anchorage Mooring 30' 3 Cu

9/2/2016 A1 Anchorage Mooring 50' 3 Cu

9/2/2016 A1 Anchorage Mooring 44' 3 Cu

9/2/2016 A1 Anchorage Mooring 38' 3 Cu

9/2/2016 A1 Anchorage Mooring 36' 3 Cu

9/2/2016 A1 Anchorage Mooring 63' 3 Cu

9/2/2016 A1 Anchorage Mooring 33' 3 Cu

9/2/2016 A1 Anchorage Mooring 41' 3 Cu

9/2/2016 A1 Anchorage Mooring 22' 3 Cu

9/2/2016 A1 Anchorage Mooring 40' 3 Cu

9/2/2016 A1 Anchorage Mooring 29' 3 Cu

9/2/2016 A1 Anchorage Mooring 33' 3 Cu

9/2/2016 A1 Anchorage Mooring 46' 3 Cu

9/2/2016 A1 Anchorage Mooring 35' 3 Cu

9/2/2016 A1 Anchorage Mooring 45' 3 Cu

9/2/2016 A1 Anchorage Mooring 46' 3 Cu
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9/9/2016 A1 Anchorage Mooring 30' 3 Cu

9/9/2016 A1 Anchorage Mooring 45' 3 Cu

9/9/2016 A1 Anchorage Mooring 50' 3 Cu

9/9/2016 A1 Anchorage Mooring 41' 3 Cu

9/9/2016 A1 Anchorage Mooring 33' 3 Cu

9/9/2016 A1 Anchorage Mooring 45' 3 Cu

9/9/2016 A1 Anchorage Mooring 39' 3 Cu

9/9/2016 A1 Anchorage Mooring 36' 3 Cu

9/9/2016 A1 Anchorage Mooring 31' 3 Cu

9/9/2016 A1 Anchorage Mooring 43' 3 Cu

9/9/2016 A1 Anchorage Mooring 41' 3 Cu

9/9/2016 A1 Anchorage Mooring 34' 3 Cu

9/9/2016 A1 Anchorage Mooring 60' 3 Cu

9/9/2016 A1 Anchorage Mooring 43' 3 Cu

9/9/2016 A1 Anchorage Mooring 30' 3 Cu

9/9/2016 A1 Anchorage Mooring 27' 3 Cu

9/9/2016 A1 Anchorage Mooring 45' 3 Cu

9/9/2016 A1 Anchorage Mooring 50' 3 Cu

9/9/2016 A1 Anchorage Mooring 41' 3 Cu

9/9/2016 A1 Anchorage Mooring 25' 3 Cu

9/9/2016 A1 Anchorage Mooring 33' 3 Cu

9/9/2016 A1 Anchorage Mooring 39' 3 Cu

9/9/2016 A1 Anchorage Mooring 36' 3 Cu

9/9/2016 A1 Anchorage Mooring 31' 3 Cu

9/9/2016 A1 Anchorage Mooring 43' 3 Cu

9/9/2016 A1 Anchorage Mooring 41' 3 Cu

9/9/2016 A1 Anchorage Mooring 34' 3 Cu

9/9/2016 A1 Anchorage Mooring 60' 3 Cu

9/9/2016 A1 Anchorage Mooring 43' 3 Cu

9/9/2016 A1 Anchorage Mooring 45' 3 Cu

9/16/2016 A1 Anchorage Mooring 44' 3 Cu

9/16/2016 A1 Anchorage Mooring 49' 3 Cu

9/16/2016 A1 Anchorage Mooring 27' 3 Cu

9/16/2016 A1 Anchorage Mooring 30' 3 Cu

9/16/2016 A1 Anchorage Mooring 25' 3 Cu

9/16/2016 A1 Anchorage Mooring 32' 3 Cu

9/16/2016 A1 Anchorage Mooring 50' 3 Cu

9/16/2016 A1 Anchorage Mooring 27' 3 Cu

9/16/2016 A1 Anchorage Mooring 30' 3 Cu

9/16/2016 A1 Anchorage Mooring 29' 3 Cu

9/16/2016 A1 Anchorage Mooring 28' 3 Cu

9/16/2016 A1 Anchorage Mooring 33' 3 Cu

9/16/2016 A1 Anchorage Mooring 30' 3 Cu
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9/16/2016 A1 Anchorage Mooring 25' 3 Cu

9/16/2016 A1 Anchorage Mooring 39' 3 Cu

9/16/2016 A1 Anchorage Mooring 36' 3 Cu

9/16/2016 A1 Anchorage Mooring 43' 3 Cu

9/16/2016 A1 Anchorage Mooring 41' 3 Cu

9/16/2016 A1 Anchorage Mooring 50' 3 Cu

9/16/2016 A1 Anchorage Mooring 34' 3 Cu

9/16/2016 A1 Anchorage Mooring 44' 3 Cu

9/16/2016 A1 Anchorage Mooring 49' 3 Cu

9/16/2016 A1 Anchorage Mooring 27' 3 Cu

9/16/2016 A1 Anchorage Mooring 30' 3 Cu

9/16/2016 A1 Anchorage Mooring 25' 3 Cu

9/16/2016 A1 Anchorage Mooring 50' 3 Cu

9/16/2016 A1 Anchorage Mooring 30' 3 Cu

9/16/2016 A1 Anchorage Mooring 29' 3 Cu

9/16/2016 A1 Anchorage Mooring 28' 3 Cu

9/16/2016 A1 Anchorage Mooring 33' 3 Cu

9/16/2016 A1 Anchorage Mooring 30' 3 Cu

9/16/2016 A1 Anchorage Mooring 25' 3 Cu

9/16/2016 A1 Anchorage Mooring 39' 3 Cu

9/16/2016 A1 Anchorage Mooring 36' 3 Cu

9/16/2016 A1 Anchorage Mooring 43' 3 Cu

9/16/2016 A1 Anchorage Mooring 41' 3 Cu

9/16/2016 A1 Anchorage Mooring 50' 3 Cu

9/16/2016 A1 Anchorage Mooring 34' 3 Cu

9/16/2016 A1 Anchorage Mooring 32' 3 Cu

9/16/2016 A1 Anchorage Mooring 27' 3 Cu

9/23/2016 A1 Anchorage Mooring 49' 3 Cu

9/23/2016 A1 Anchorage Mooring 27' 3 Cu

9/23/2016 A1 Anchorage Mooring 30' 3 Cu

9/23/2016 A1 Anchorage Mooring 50' 3 Cu

9/23/2016 A1 Anchorage Mooring 25' 3 Cu

9/23/2016 A1 Anchorage Mooring 35' 3 Cu

9/23/2016 A1 Anchorage Mooring 32' 3 Cu

9/23/2016 A1 Anchorage Mooring 25' 3 Cu

9/23/2016 A1 Anchorage Mooring 35' 3 Cu

9/23/2016 A1 Anchorage Mooring 42' 3 Cu

9/23/2016 A1 Anchorage Mooring 28' 3 Cu

9/23/2016 A1 Anchorage Mooring 39' 3 Cu

9/23/2016 A1 Anchorage Mooring 52' 3 Cu

9/23/2016 A1 Anchorage Mooring 49' 3 Cu

9/23/2016 A1 Anchorage Mooring 27' 3 Cu

9/23/2016 A1 Anchorage Mooring 30' 3 Cu
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9/23/2016 A1 Anchorage Mooring 50' 3 Cu

9/23/2016 A1 Anchorage Mooring 25' 3 Cu

9/23/2016 A1 Anchorage Mooring 35' 3 Cu

9/23/2016 A1 Anchorage Mooring 25' 3 Cu

9/23/2016 A1 Anchorage Mooring 35' 3 Cu

9/23/2016 A1 Anchorage Mooring 42' 3 Cu

9/23/2016 A1 Anchorage Mooring 28' 3 Cu

9/23/2016 A1 Anchorage Mooring 39' 3 Cu

9/23/2016 A1 Anchorage Mooring 52' 3 Cu

9/23/2016 A1 Anchorage Mooring 32' 3 Cu

9/30/2016 A1 Anchorage Mooring 36' 3 Cu

9/30/2016 A1 Anchorage Mooring 34' 3 Cu

9/30/2016 A1 Anchorage Mooring 30' 3 Cu

9/30/2016 A1 Anchorage Mooring 32' 3 Cu

9/30/2016 A1 Anchorage Mooring 25' 3 Cu

9/30/2016 A1 Anchorage Mooring 41' 3 Cu

9/30/2016 A1 Anchorage Mooring 27' 3 Cu

9/30/2016 A1 Anchorage Mooring 30' 3 Cu

9/30/2016 A1 Anchorage Mooring 33' 3 Cu

9/30/2016 A1 Anchorage Mooring 28' 3 Cu

9/30/2016 A1 Anchorage Mooring 59' 3 Cu

9/30/2016 A1 Anchorage Mooring 40' 3 Cu

9/30/2016 A1 Anchorage Mooring 53' 3 Cu

9/30/2016 A1 Anchorage Mooring 34' 3 Cu

9/30/2016 A1 Anchorage Mooring 34' 3 Cu

9/30/2016 A1 Anchorage Mooring 36' 3 Cu

9/30/2016 A1 Anchorage Mooring 34' 3 Cu

9/30/2016 A1 Anchorage Mooring 30' 3 Cu

9/30/2016 A1 Anchorage Mooring 25' 3 Cu

9/30/2016 A1 Anchorage Mooring 30' 3 Cu

9/30/2016 A1 Anchorage Mooring 33' 3 Cu

9/30/2016 A1 Anchorage Mooring 28' 3 Cu

9/30/2016 A1 Anchorage Mooring 59' 3 Cu

9/30/2016 A1 Anchorage Mooring 40' 3 Cu

9/30/2016 A1 Anchorage Mooring 53' 3 Cu

9/30/2016 A1 Anchorage Mooring 34' 3 Cu

9/30/2016 A1 Anchorage Mooring 34' 3 Cu

9/30/2016 A1 Anchorage Mooring 32' 3 Cu

9/30/2016 A1 Anchorage Mooring 41' 3 Cu

9/30/2016 A1 Anchorage Mooring 27' 3 Cu

10/7/2016 A1 Anchorage Mooring 36' 3 Cu

10/7/2016 A1 Anchorage Mooring 52' 3 Cu

10/7/2016 A1 Anchorage Mooring 34' 3 Cu
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10/7/2016 A1 Anchorage Mooring 25' 3 Cu

10/7/2016 A1 Anchorage Mooring 32' 3 Cu

10/7/2016 A1 Anchorage Mooring 49' 3 Cu

10/7/2016 A1 Anchorage Mooring 30' 3 Cu

10/7/2016 A1 Anchorage Mooring 33' 3 Cu

10/7/2016 A1 Anchorage Mooring 30' 3 Cu

10/7/2016 A1 Anchorage Mooring 36' 3 Cu

10/7/2016 A1 Anchorage Mooring 27' 3 Cu

10/7/2016 A1 Anchorage Mooring 42' 3 Cu

10/7/2016 A1 Anchorage Mooring 44' 3 Cu

10/7/2016 A1 Anchorage Mooring 42' 3 Cu

10/7/2016 A1 Anchorage Mooring 47' 3 Cu

10/7/2016 A1 Anchorage Mooring 35' 3 Cu

10/7/2016 A1 Anchorage Mooring 26' 3 Cu

10/7/2016 A1 Anchorage Mooring 43' 3 Cu

10/7/2016 A1 Anchorage Mooring 42' 3 Cu

10/7/2016 A1 Anchorage Mooring 35' 3 Cu

10/7/2016 A1 Anchorage Mooring 35' 3 Cu

10/7/2016 A1 Anchorage Mooring 40' 3 Cu

10/7/2016 A1 Anchorage Mooring 35' 3 Cu

10/7/2016 A1 Anchorage Mooring 34' 3 Cu

10/7/2016 A1 Anchorage Mooring 36' 3 Cu

10/7/2016 A1 Anchorage Mooring 52' 3 Cu

10/7/2016 A1 Anchorage Mooring 34' 3 Cu

10/7/2016 A1 Anchorage Mooring 25' 3 Cu

10/7/2016 A1 Anchorage Mooring 49' 3 Cu

10/7/2016 A1 Anchorage Mooring 30' 3 Cu

10/7/2016 A1 Anchorage Mooring 33' 3 Cu

10/7/2016 A1 Anchorage Mooring 30' 3 Cu

10/7/2016 A1 Anchorage Mooring 36' 3 Cu

10/7/2016 A1 Anchorage Mooring 59' 3 Cu

10/7/2016 A1 Anchorage Mooring 27' 3 Cu

10/7/2016 A1 Anchorage Mooring 42' 3 Cu

10/7/2016 A1 Anchorage Mooring 44' 3 Cu

10/7/2016 A1 Anchorage Mooring 42' 3 Cu

10/7/2016 A1 Anchorage Mooring 47' 3 Cu

10/7/2016 A1 Anchorage Mooring 35' 3 Cu

10/7/2016 A1 Anchorage Mooring 26' 3 Cu

10/7/2016 A1 Anchorage Mooring 43' 3 Cu

10/7/2016 A1 Anchorage Mooring 42' 3 Cu

10/7/2016 A1 Anchorage Mooring 35' 3 Cu

10/7/2016 A1 Anchorage Mooring 40' 3 Cu

10/7/2016 A1 Anchorage Mooring 35' 3 Cu
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10/7/2016 A1 Anchorage Mooring 34' 3 Cu

10/7/2016 A1 Anchorage Mooring 32' 3 Cu

10/7/2016 A1 Anchorage Mooring 35' 3 Cu

10/14/2016 A1 Anchorage Mooring 49' 3 Cu

10/14/2016 A1 Anchorage Mooring 27' 3 Cu

10/14/2016 A1 Anchorage Mooring 30' 3 Cu

10/14/2016 A1 Anchorage Mooring 25' 3 Cu

10/14/2016 A1 Anchorage Mooring 32' 3 Cu

10/14/2016 A1 Anchorage Mooring 25' 3 Cu

10/14/2016 A1 Anchorage Mooring 41' 3 Cu

10/14/2016 A1 Anchorage Mooring 45' 3 Cu

10/14/2016 A1 Anchorage Mooring 59' 3 Cu

10/14/2016 A1 Anchorage Mooring 41' 3 Cu

10/14/2016 A1 Anchorage Mooring 53' 3 Cu

10/14/2016 A1 Anchorage Mooring 27' 3 Cu

10/14/2016 A1 Anchorage Mooring 34' 3 Cu

10/14/2016 A1 Anchorage Mooring 39' 3 Cu

10/14/2016 A1 Anchorage Mooring 48' 3 Cu

10/14/2016 A1 Anchorage Mooring 37' 3 Cu

10/14/2016 A1 Anchorage Mooring 36' 3 Cu

10/14/2016 A1 Anchorage Mooring 44' 3 Cu

10/14/2016 A1 Anchorage Mooring 38' 3 Cu

10/14/2016 A1 Anchorage Mooring 46' 3 Cu

10/14/2016 A1 Anchorage Mooring 26' 3 Cu

10/14/2016 A1 Anchorage Mooring 38' 3 Cu

10/14/2016 A1 Anchorage Mooring 40' 3 Cu

10/14/2016 A1 Anchorage Mooring 34' 3 Cu

10/14/2016 A1 Anchorage Mooring 49' 3 Cu

10/14/2016 A1 Anchorage Mooring 27' 3 Cu

10/14/2016 A1 Anchorage Mooring 30' 3 Cu

10/14/2016 A1 Anchorage Mooring 25' 3 Cu

10/14/2016 A1 Anchorage Mooring 25' 3 Cu

10/14/2016 A1 Anchorage Mooring 45' 3 Cu

10/14/2016 A1 Anchorage Mooring 33' 3 Cu

10/14/2016 A1 Anchorage Mooring 59' 3 Cu

10/14/2016 A1 Anchorage Mooring 41' 3 Cu

10/14/2016 A1 Anchorage Mooring 53' 3 Cu

10/14/2016 A1 Anchorage Mooring 27' 3 Cu

10/14/2016 A1 Anchorage Mooring 34' 3 Cu

10/14/2016 A1 Anchorage Mooring 44' 3 Cu

10/14/2016 A1 Anchorage Mooring 37' 3 Cu

10/14/2016 A1 Anchorage Mooring 36' 3 Cu

10/14/2016 A1 Anchorage Mooring 44' 3 Cu
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10/14/2016 A1 Anchorage Mooring 38' 3 Cu

10/14/2016 A1 Anchorage Mooring 46' 3 Cu

10/14/2016 A1 Anchorage Mooring 26' 3 Cu

10/14/2016 A1 Anchorage Mooring 38' 3 Cu

10/14/2016 A1 Anchorage Mooring 40' 3 Cu

10/14/2016 A1 Anchorage Mooring 34' 3 Cu

10/14/2016 A1 Anchorage Mooring 32' 3 Cu

10/14/2016 A1 Anchorage Mooring 41' 3 Cu

10/14/2016 A1 Anchorage Mooring 39' 3 Cu

10/14/2016 A1 Anchorage Mooring 48' 3 Cu

10/21/2016 A1 Anchorage Mooring 49' 3 Cu

10/21/2016 A1 Anchorage Mooring 27' 3 Cu

10/21/2016 A1 Anchorage Mooring 25' 3 Cu

10/21/2016 A1 Anchorage Mooring 30' 3 Cu

10/21/2016 A1 Anchorage Mooring 32' 3 Cu

10/21/2016 A1 Anchorage Mooring 35' 3 Cu

10/21/2016 A1 Anchorage Mooring 33' 3 Cu

10/21/2016 A1 Anchorage Mooring 59' 3 Cu

10/21/2016 A1 Anchorage Mooring 41' 3 Cu

10/21/2016 A1 Anchorage Mooring 43' 3 Cu

10/21/2016 A1 Anchorage Mooring 45' 3 Cu

10/21/2016 A1 Anchorage Mooring 42' 3 Cu

10/21/2016 A1 Anchorage Mooring 40' 3 Cu

10/21/2016 A1 Anchorage Mooring 47' 3 Cu

10/21/2016 A1 Anchorage Mooring 46' 3 Cu

10/21/2016 A1 Anchorage Mooring 38' 3 Cu

10/21/2016 A1 Anchorage Mooring 46' 3 Cu

10/21/2016 A1 Anchorage Mooring 41' 3 Cu

10/21/2016 A1 Anchorage Mooring 53' 3 Cu

10/21/2016 A1 Anchorage Mooring 34' 3 Cu

10/21/2016 A1 Anchorage Mooring 28' 3 Cu

10/21/2016 A1 Anchorage Mooring 33' 3 Cu

10/21/2016 A1 Anchorage Mooring 36' 3 Cu

10/21/2016 A1 Anchorage Mooring 40' 3 Cu

10/21/2016 A1 Anchorage Mooring 43' 3 Cu

10/21/2016 A1 Anchorage Mooring 25' 3 Cu

10/21/2016 A1 Anchorage Mooring 40' 3 Cu

10/21/2016 A1 Anchorage Mooring 34' 3 Cu

10/21/2016 A1 Anchorage Mooring 60' 3 Cu

10/21/2016 A1 Anchorage Mooring 49' 3 Cu

10/21/2016 A1 Anchorage Mooring 27' 3 Cu

10/21/2016 A1 Anchorage Mooring 25' 3 Cu

10/21/2016 A1 Anchorage Mooring 30' 3 Cu
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10/21/2016 A1 Anchorage Mooring 35' 3 Cu

10/21/2016 A1 Anchorage Mooring 33' 3 Cu

10/21/2016 A1 Anchorage Mooring 59' 3 Cu

10/21/2016 A1 Anchorage Mooring 41' 3 Cu

10/21/2016 A1 Anchorage Mooring 45' 3 Cu

10/21/2016 A1 Anchorage Mooring 42' 3 Cu

10/21/2016 A1 Anchorage Mooring 40' 3 Cu

10/21/2016 A1 Anchorage Mooring 47' 3 Cu

10/21/2016 A1 Anchorage Mooring 46' 3 Cu

10/21/2016 A1 Anchorage Mooring 38' 3 Cu

10/21/2016 A1 Anchorage Mooring 46' 3 Cu

10/21/2016 A1 Anchorage Mooring 21' 3 Cu

10/21/2016 A1 Anchorage Mooring 41' 3 Cu

10/21/2016 A1 Anchorage Mooring 53' 3 Cu

10/21/2016 A1 Anchorage Mooring 34' 3 Cu

10/21/2016 A1 Anchorage Mooring 28' 3 Cu

10/21/2016 A1 Anchorage Mooring 33' 3 Cu

10/21/2016 A1 Anchorage Mooring 36' 3 Cu

10/21/2016 A1 Anchorage Mooring 40' 3 Cu

10/21/2016 A1 Anchorage Mooring 43' 3 Cu

10/21/2016 A1 Anchorage Mooring 25' 3 Cu

10/21/2016 A1 Anchorage Mooring 40' 3 Cu

10/21/2016 A1 Anchorage Mooring 34' 3 Cu

10/21/2016 A1 Anchorage Mooring 60' 3 Cu

10/21/2016 A1 Anchorage Mooring 32' 3 Cu

10/21/2016 A1 Anchorage Mooring 43' 3 Cu

10/28/2016 A1 Anchorage Mooring 27' 3 Cu

10/28/2016 A1 Anchorage Mooring 30' 3 Cu

10/28/2016 A1 Anchorage Mooring 34' 3 Cu

10/28/2016 A1 Anchorage Mooring 52' 3 Cu

10/28/2016 A1 Anchorage Mooring 42' 3 Cu

10/28/2016 A1 Anchorage Mooring 38' 3 Cu

10/28/2016 A1 Anchorage Mooring 45' 3 Cu

10/28/2016 A1 Anchorage Mooring 21' 3 Cu

10/28/2016 A1 Anchorage Mooring 33' 3 Cu

10/28/2016 A1 Anchorage Mooring 41' 3 Cu

10/28/2016 A1 Anchorage Mooring 43' 3 Cu

10/28/2016 A1 Anchorage Mooring 45' 3 Cu

10/28/2016 A1 Anchorage Mooring 43' 3 Cu

10/28/2016 A1 Anchorage Mooring 40' 3 Cu

10/28/2016 A1 Anchorage Mooring 39' 3 Cu

10/28/2016 A1 Anchorage Mooring 47' 3 Cu

10/28/2016 A1 Anchorage Mooring 44' 3 Cu
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10/28/2016 A1 Anchorage Mooring 44' 3 Cu

10/28/2016 A1 Anchorage Mooring 38' 3 Cu

10/28/2016 A1 Anchorage Mooring 46' 3 Cu

10/28/2016 A1 Anchorage Mooring 36' 3 Cu

10/28/2016 A1 Anchorage Mooring 40' 3 Cu

10/28/2016 A1 Anchorage Mooring 53' 3 Cu

10/28/2016 A1 Anchorage Mooring 36' 3 Cu

10/28/2016 A1 Anchorage Mooring 34' 3 Cu

10/28/2016 A1 Anchorage Mooring 33' 3 Cu

10/28/2016 A1 Anchorage Mooring 48' 3 Cu

10/28/2016 A1 Anchorage Mooring 40' 3 Cu

10/28/2016 A1 Anchorage Mooring 46' 3 Cu

10/28/2016 A1 Anchorage Mooring 47' 3 Cu

10/28/2016 A1 Anchorage Mooring 28' 3 Cu

10/28/2016 A1 Anchorage Mooring 36' 3 Cu

10/28/2016 A1 Anchorage Mooring 44' 3 Cu

10/28/2016 A1 Anchorage Mooring 34' 3 Cu

10/28/2016 A1 Anchorage Mooring 60' 3 Cu

10/28/2016 A1 Anchorage Mooring 27' 3 Cu

10/28/2016 A1 Anchorage Mooring 30' 3 Cu

10/28/2016 A1 Anchorage Mooring 34' 3 Cu

10/28/2016 A1 Anchorage Mooring 52' 3 Cu

10/28/2016 A1 Anchorage Mooring 42' 3 Cu

10/28/2016 A1 Anchorage Mooring 38' 3 Cu

10/28/2016 A1 Anchorage Mooring 45' 3 Cu

10/28/2016 A1 Anchorage Mooring 21' 3 Cu

10/28/2016 A1 Anchorage Mooring 33' 3 Cu

10/28/2016 A1 Anchorage Mooring 41' 3 Cu

10/28/2016 A1 Anchorage Mooring 45' 3 Cu

10/28/2016 A1 Anchorage Mooring 43' 3 Cu

10/28/2016 A1 Anchorage Mooring 40' 3 Cu

10/28/2016 A1 Anchorage Mooring 47' 3 Cu

10/28/2016 A1 Anchorage Mooring 44' 3 Cu

10/28/2016 A1 Anchorage Mooring 44' 3 Cu

10/28/2016 A1 Anchorage Mooring 38' 3 Cu

10/28/2016 A1 Anchorage Mooring 46' 3 Cu

10/28/2016 A1 Anchorage Mooring 36' 3 Cu

10/28/2016 A1 Anchorage Mooring 40' 3 Cu

10/28/2016 A1 Anchorage Mooring 53' 3 Cu

10/28/2016 A1 Anchorage Mooring 36' 3 Cu

10/28/2016 A1 Anchorage Mooring 34' 3 Cu

10/28/2016 A1 Anchorage Mooring 33' 3 Cu

10/28/2016 A1 Anchorage Mooring 48' 3 Cu
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10/28/2016 A1 Anchorage Mooring 40' 3 Cu

10/28/2016 A1 Anchorage Mooring 46' 3 Cu

10/28/2016 A1 Anchorage Mooring 47' 3 Cu

10/28/2016 A1 Anchorage Mooring 28' 3 Cu

10/28/2016 A1 Anchorage Mooring 36' 3 Cu

10/28/2016 A1 Anchorage Mooring 44' 3 Cu

10/28/2016 A1 Anchorage Mooring 34' 3 Cu

10/28/2016 A1 Anchorage Mooring 60' 3 Cu

10/28/2016 A1 Anchorage Mooring 43' 3 Cu

10/28/2016 A1 Anchorage Mooring 39' 3 Cu

11/4/2016 A1 Anchorage Mooring 49' 3 Cu

11/4/2016 A1 Anchorage Mooring 34' 3 Cu

11/4/2016 A1 Anchorage Mooring 45' 3 Cu

11/4/2016 A1 Anchorage Mooring 30' 3 Cu

11/4/2016 A1 Anchorage Mooring 32' 3 Cu

11/4/2016 A1 Anchorage Mooring 40' 3 Cu

11/4/2016 A1 Anchorage Mooring 22' 3 Cu

11/4/2016 A1 Anchorage Mooring 48' 3 Cu

11/4/2016 A1 Anchorage Mooring 32' 3 Cu

11/4/2016 A1 Anchorage Mooring 27' 3 Cu

11/4/2016 A1 Anchorage Mooring 27' 3 Cu

11/4/2016 A1 Anchorage Mooring 44' 3 Cu

11/4/2016 A1 Anchorage Mooring 42' 3 Cu

11/4/2016 A1 Anchorage Mooring 44' 3 Cu

11/4/2016 A1 Anchorage Mooring 35' 3 Cu

11/4/2016 A1 Anchorage Mooring 52' 3 Cu

11/4/2016 A1 Anchorage Mooring 60' 3 Cu

11/4/2016 A1 Anchorage Mooring 49' 3 Cu

11/4/2016 A1 Anchorage Mooring 34' 3 Cu

11/4/2016 A1 Anchorage Mooring 45' 3 Cu

11/4/2016 A1 Anchorage Mooring 30' 3 Cu

11/4/2016 A1 Anchorage Mooring 40' 3 Cu

11/4/2016 A1 Anchorage Mooring 22' 3 Cu

11/4/2016 A1 Anchorage Mooring 48' 3 Cu

11/4/2016 A1 Anchorage Mooring 32' 3 Cu

11/4/2016 A1 Anchorage Mooring 27' 3 Cu

11/4/2016 A1 Anchorage Mooring 27' 3 Cu

11/4/2016 A1 Anchorage Mooring 44' 3 Cu

11/4/2016 A1 Anchorage Mooring 42' 3 Cu

11/4/2016 A1 Anchorage Mooring 44' 3 Cu

11/4/2016 A1 Anchorage Mooring 35' 3 Cu

11/4/2016 A1 Anchorage Mooring 52' 3 Cu

11/4/2016 A1 Anchorage Mooring 60' 3 Cu
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11/4/2016 A1 Anchorage Mooring 32' 3 Cu

11/11/2016 A1 Anchorage Mooring 25' 3 Cu

11/11/2016 A1 Anchorage Mooring 30' 3 Cu

11/11/2016 A1 Anchorage Mooring 32' 3 Cu

11/11/2016 A1 Anchorage Mooring 32' 3 Cu

11/11/2016 A1 Anchorage Mooring 30' 3 Cu

11/11/2016 A1 Anchorage Mooring 33' 3 Cu

11/11/2016 A1 Anchorage Mooring 27' 3 Cu

11/11/2016 A1 Anchorage Mooring 26' 3 Cu

11/11/2016 A1 Anchorage Mooring 27' 3 Cu

11/11/2016 A1 Anchorage Mooring 25' 3 Cu

11/11/2016 A1 Anchorage Mooring 36' 3 Cu

11/11/2016 A1 Anchorage Mooring 46' 3 Cu

11/11/2016 A1 Anchorage Mooring 41' 3 Cu

11/11/2016 A1 Anchorage Mooring 42' 3 Cu

11/11/2016 A1 Anchorage Mooring 49' 3 Cu

11/11/2016 A1 Anchorage Mooring 47' 3 Cu

11/11/2016 A1 Anchorage Mooring 33' 3 Cu

11/11/2016 A1 Anchorage Mooring 43' 3 Cu

11/11/2016 A1 Anchorage Mooring 25' 3 Cu

11/11/2016 A1 Anchorage Mooring 30' 3 Cu

11/11/2016 A1 Anchorage Mooring 30' 3 Cu

11/11/2016 A1 Anchorage Mooring 33' 3 Cu

11/11/2016 A1 Anchorage Mooring 27' 3 Cu

11/11/2016 A1 Anchorage Mooring 26' 3 Cu

11/11/2016 A1 Anchorage Mooring 27' 3 Cu

11/11/2016 A1 Anchorage Mooring 25' 3 Cu

11/11/2016 A1 Anchorage Mooring 36' 3 Cu

11/11/2016 A1 Anchorage Mooring 46' 3 Cu

11/11/2016 A1 Anchorage Mooring 41' 3 Cu

11/11/2016 A1 Anchorage Mooring 42' 3 Cu

11/11/2016 A1 Anchorage Mooring 49' 3 Cu

11/11/2016 A1 Anchorage Mooring 47' 3 Cu

11/11/2016 A1 Anchorage Mooring 33' 3 Cu

11/11/2016 A1 Anchorage Mooring 43' 3 Cu

11/11/2016 A1 Anchorage Mooring 32' 3 Cu

11/11/2016 A1 Anchorage Mooring 32' 3 Cu

11/18/2016 A1 Anchorage Mooring 30' 3 Cu

11/18/2016 A1 Anchorage Mooring 32' 3 Cu

11/18/2016 A1 Anchorage Mooring 43' 3 Cu

11/18/2016 A1 Anchorage Mooring 27' 3 Cu

11/18/2016 A1 Anchorage Mooring 45' 3 Cu

11/18/2016 A1 Anchorage Mooring 33' 3 Cu
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11/18/2016 A1 Anchorage Mooring 31' 3 Cu

11/18/2016 A1 Anchorage Mooring 27' 3 Cu

11/18/2016 A1 Anchorage Mooring 27' 3 Cu

11/18/2016 A1 Anchorage Mooring 46' 3 Cu

11/18/2016 A1 Anchorage Mooring 49' 3 Cu

11/18/2016 A1 Anchorage Mooring 43' 3 Cu

11/18/2016 A1 Anchorage Mooring 38' 3 Cu

11/18/2016 A1 Anchorage Mooring 32' 3 Cu

11/18/2016 A1 Anchorage Mooring 48' 3 Cu

11/18/2016 A1 Anchorage Mooring 38' 3 Cu

11/18/2016 A1 Anchorage Mooring 35' 3 Cu

11/18/2016 A1 Anchorage Mooring 34' 3 Cu

11/18/2016 A1 Anchorage Mooring 60' 3 Cu

11/18/2016 A1 Anchorage Mooring 30' 3 Cu

11/18/2016 A1 Anchorage Mooring 43' 3 Cu

11/18/2016 A1 Anchorage Mooring 45' 3 Cu

11/18/2016 A1 Anchorage Mooring 33' 3 Cu

11/18/2016 A1 Anchorage Mooring 31' 3 Cu

11/18/2016 A1 Anchorage Mooring 27' 3 Cu

11/18/2016 A1 Anchorage Mooring 27' 3 Cu

11/18/2016 A1 Anchorage Mooring 46' 3 Cu

11/18/2016 A1 Anchorage Mooring 49' 3 Cu

11/18/2016 A1 Anchorage Mooring 43' 3 Cu

11/18/2016 A1 Anchorage Mooring 38' 3 Cu

11/18/2016 A1 Anchorage Mooring 32' 3 Cu

11/18/2016 A1 Anchorage Mooring 48' 3 Cu

11/18/2016 A1 Anchorage Mooring 38' 3 Cu

11/18/2016 A1 Anchorage Mooring 35' 3 Cu

11/18/2016 A1 Anchorage Mooring 34' 3 Cu

11/18/2016 A1 Anchorage Mooring 60' 3 Cu

11/18/2016 A1 Anchorage Mooring 32' 3 Cu

11/18/2016 A1 Anchorage Mooring 27' 3 Cu

11/25/2016 A1 Anchorage Mooring 52' 3 Cu

11/25/2016 A1 Anchorage Mooring 30' 3 Cu

11/25/2016 A1 Anchorage Mooring 32' 3 Cu

11/25/2016 A1 Anchorage Mooring 30' 3 Cu

11/25/2016 A1 Anchorage Mooring 33' 3 Cu

11/25/2016 A1 Anchorage Mooring 27' 3 Cu

11/25/2016 A1 Anchorage Mooring 27' 3 Cu

11/25/2016 A1 Anchorage Mooring 27' 3 Cu

11/25/2016 A1 Anchorage Mooring 42' 3 Cu

11/25/2016 A1 Anchorage Mooring 25' 3 Cu

11/25/2016 A1 Anchorage Mooring 51' 3 Cu
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11/25/2016 A1 Anchorage Mooring 38' 3 Cu

11/25/2016 A1 Anchorage Mooring 42' 3 Cu

11/25/2016 A1 Anchorage Mooring 27' 3 Cu

11/25/2016 A1 Anchorage Mooring 60' 3 Cu

11/25/2016 A1 Anchorage Mooring 52' 3 Cu

11/25/2016 A1 Anchorage Mooring 30' 3 Cu

11/25/2016 A1 Anchorage Mooring 30' 3 Cu

11/25/2016 A1 Anchorage Mooring 33' 3 Cu

11/25/2016 A1 Anchorage Mooring 27' 3 Cu

11/25/2016 A1 Anchorage Mooring 27' 3 Cu

11/25/2016 A1 Anchorage Mooring 27' 3 Cu

11/25/2016 A1 Anchorage Mooring 42' 3 Cu

11/25/2016 A1 Anchorage Mooring 25' 3 Cu

11/25/2016 A1 Anchorage Mooring 51' 3 Cu

11/25/2016 A1 Anchorage Mooring 38' 3 Cu

11/25/2016 A1 Anchorage Mooring 42' 3 Cu

11/25/2016 A1 Anchorage Mooring 27' 3 Cu

11/25/2016 A1 Anchorage Mooring 60' 3 Cu

11/25/2016 A1 Anchorage Mooring 32' 3 Cu

12/2/2016 A1 Anchorage Mooring 52' 3 Cu

12/2/2016 A1 Anchorage Mooring 32' 3 Cu

12/2/2016 A1 Anchorage Mooring 46' 3 Cu

12/2/2016 A1 Anchorage Mooring 41' 3 Cu

12/2/2016 A1 Anchorage Mooring 33' 3 Cu

12/2/2016 A1 Anchorage Mooring 47' 3 Cu

12/2/2016 A1 Anchorage Mooring 40' 3 Cu

12/2/2016 A1 Anchorage Mooring 27' 3 Cu

12/2/2016 A1 Anchorage Mooring 25' 3 Cu

12/2/2016 A1 Anchorage Mooring 28' 3 Cu

12/2/2016 A1 Anchorage Mooring 46' 3 Cu

12/2/2016 A1 Anchorage Mooring 42' 3 Cu

12/2/2016 A1 Anchorage Mooring 44' 3 Cu

12/2/2016 A1 Anchorage Mooring 52' 3 Cu

12/2/2016 A1 Anchorage Mooring 46' 3 Cu

12/2/2016 A1 Anchorage Mooring 41' 3 Cu

12/2/2016 A1 Anchorage Mooring 33' 3 Cu

12/2/2016 A1 Anchorage Mooring 47' 3 Cu

12/2/2016 A1 Anchorage Mooring 40' 3 Cu

12/2/2016 A1 Anchorage Mooring 28' 3 Cu

12/2/2016 A1 Anchorage Mooring 27' 3 Cu

12/2/2016 A1 Anchorage Mooring 25' 3 Cu

12/2/2016 A1 Anchorage Mooring 28' 3 Cu

12/2/2016 A1 Anchorage Mooring 46' 3 Cu
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12/2/2016 A1 Anchorage Mooring 42' 3 Cu

12/2/2016 A1 Anchorage Mooring 44' 3 Cu

12/2/2016 A1 Anchorage Mooring 32' 3 Cu

12/9/2016 A1 Anchorage Mooring 32' 3 Cu

12/9/2016 A1 Anchorage Mooring 25' 3 Cu

12/9/2016 A1 Anchorage Mooring 45' 3 Cu

12/9/2016 A1 Anchorage Mooring 33' 3 Cu

12/9/2016 A1 Anchorage Mooring 47' 3 Cu

12/9/2016 A1 Anchorage Mooring 27' 3 Cu

12/9/2016 A1 Anchorage Mooring 36' 3 Cu

12/9/2016 A1 Anchorage Mooring 25' 3 Cu

12/9/2016 A1 Anchorage Mooring 28' 3 Cu

12/9/2016 A1 Anchorage Mooring 32' 3 Cu

12/9/2016 A1 Anchorage Mooring 30' 3 Cu

12/9/2016 A1 Anchorage Mooring 34' 3 Cu

12/9/2016 A1 Anchorage Mooring 25' 3 Cu

12/9/2016 A1 Anchorage Mooring 45' 3 Cu

12/9/2016 A1 Anchorage Mooring 33' 3 Cu

12/9/2016 A1 Anchorage Mooring 47' 3 Cu

12/9/2016 A1 Anchorage Mooring 27' 3 Cu

12/9/2016 A1 Anchorage Mooring 36' 3 Cu

12/9/2016 A1 Anchorage Mooring 25' 3 Cu

12/9/2016 A1 Anchorage Mooring 28' 3 Cu

12/9/2016 A1 Anchorage Mooring 32' 3 Cu

12/9/2016 A1 Anchorage Mooring 30' 3 Cu

12/9/2016 A1 Anchorage Mooring 34' 3 Cu

12/9/2016 A1 Anchorage Mooring 32' 3 Cu

12/16/2016 A1 Anchorage Mooring 27' 3 Cu

12/16/2016 A1 Anchorage Mooring 32' 3 Cu

12/16/2016 A1 Anchorage Mooring 27' 3 Cu

12/16/2016 A1 Anchorage Mooring 28' 3 Cu

12/16/2016 A1 Anchorage Mooring 40' 3 Cu

12/16/2016 A1 Anchorage Mooring 28' 3 Cu

12/16/2016 A1 Anchorage Mooring 27' 3 Cu

12/16/2016 A1 Anchorage Mooring 27' 3 Cu

12/16/2016 A1 Anchorage Mooring 28' 3 Cu

12/16/2016 A1 Anchorage Mooring 40' 3 Cu

12/16/2016 A1 Anchorage Mooring 28' 3 Cu

12/16/2016 A1 Anchorage Mooring 32' 3 Cu

12/23/2016 A1 Anchorage Mooring 27' 3 Cu

12/23/2016 A1 Anchorage Mooring 30' 3 Cu

12/23/2016 A1 Anchorage Mooring 30' 3 Cu

12/23/2016 A1 Anchorage Mooring 32' 3 Cu
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12/23/2016 A1 Anchorage Mooring 33' 3 Cu

12/23/2016 A1 Anchorage Mooring 47' 3 Cu

12/23/2016 A1 Anchorage Mooring 35' 3 Cu

12/23/2016 A1 Anchorage Mooring 25' 3 Cu

12/23/2016 A1 Anchorage Mooring 49' 3 Cu

12/23/2016 A1 Anchorage Mooring 32' 3 Cu

12/23/2016 A1 Anchorage Mooring 60' 3 Cu

12/23/2016 A1 Anchorage Mooring 27' 3 Cu

12/23/2016 A1 Anchorage Mooring 30' 3 Cu

12/23/2016 A1 Anchorage Mooring 30' 3 Cu

12/23/2016 A1 Anchorage Mooring 33' 3 Cu

12/23/2016 A1 Anchorage Mooring 47' 3 Cu

12/23/2016 A1 Anchorage Mooring 35' 3 Cu

12/23/2016 A1 Anchorage Mooring 25' 3 Cu

12/23/2016 A1 Anchorage Mooring 49' 3 Cu

12/23/2016 A1 Anchorage Mooring 32' 3 Cu

12/23/2016 A1 Anchorage Mooring 60' 3 Cu

12/23/2016 A1 Anchorage Mooring 32' 3 Cu

12/30/2016 A1 Anchorage Mooring 30' 3 Cu

12/30/2016 A1 Anchorage Mooring 25' 3 Cu

12/30/2016 A1 Anchorage Mooring 30' 3 Cu

12/30/2016 A1 Anchorage Mooring 27' 3 Cu

12/30/2016 A1 Anchorage Mooring 30' 3 Cu

12/30/2016 A1 Anchorage Mooring 33' 3 Cu

12/30/2016 A1 Anchorage Mooring 21' 3 Cu

12/30/2016 A1 Anchorage Mooring 25' 3 Cu

12/30/2016 A1 Anchorage Mooring 37' 3 Cu

12/30/2016 A1 Anchorage Mooring 26' 3 Cu

12/30/2016 A1 Anchorage Mooring 45' 3 Cu

12/30/2016 A1 Anchorage Mooring 44' 3 Cu

12/30/2016 A1 Anchorage Mooring 28' 3 Cu

12/30/2016 A1 Anchorage Mooring 47' 3 Cu

12/30/2016 A1 Anchorage Mooring 27' 3 Cu

12/30/2016 A1 Anchorage Mooring 21' 3 Cu

12/30/2016 A1 Anchorage Mooring 32' 3 Cu

12/30/2016 A1 Anchorage Mooring 30' 3 Cu

12/30/2016 A1 Anchorage Mooring 30' 3 Cu

12/30/2016 A1 Anchorage Mooring 25' 3 Cu

12/30/2016 A1 Anchorage Mooring 30' 3 Cu

12/30/2016 A1 Anchorage Mooring 27' 3 Cu

12/30/2016 A1 Anchorage Mooring 30' 3 Cu

12/30/2016 A1 Anchorage Mooring 33' 3 Cu

12/30/2016 A1 Anchorage Mooring 21' 3 Cu
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12/30/2016 A1 Anchorage Mooring 25' 3 Cu

12/30/2016 A1 Anchorage Mooring 37' 3 Cu

12/30/2016 A1 Anchorage Mooring 26' 3 Cu

12/30/2016 A1 Anchorage Mooring 45' 3 Cu

12/30/2016 A1 Anchorage Mooring 44' 3 Cu

12/30/2016 A1 Anchorage Mooring 28' 3 Cu

12/30/2016 A1 Anchorage Mooring 47' 3 Cu

12/30/2016 A1 Anchorage Mooring 27' 3 Cu

12/30/2016 A1 Anchorage Mooring 21' 3 Cu

12/30/2016 A1 Anchorage Mooring 32' 3 Cu

12/30/2016 A1 Anchorage Mooring 30' 3 Cu

A1 Anchorage Mooring 26' 3 Cu

A1 Anchorage Mooring 32' Cu

A1 Anchorage Mooring 30' Cu

A1 Anchorage Mooring 42' 3 Cu

A1 Anchorage Mooring 26' 3 Cu

A1 Anchorage Mooring 32' 3 Cu

A1 Anchorage Mooring 30' 3 Cu

A1 Anchorage Mooring 42' 3 Cu
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1/14/2016 2 10' 1 Cu

1/19/2016 2 26' 1 Cu

1/20/2016 2 26' 2 Cu

1/22/2016 2 22' 2 Cu

1/25/2016 2 27' 3 Cu

1/28/2016 2 27' 1 Cu

1/29/2016 2 40' 2 Cu

2/1/2016 2 27' 4 Cu

2/11/2016 2 20' 1 Cu

3/9/2016 2 30' 1 Cu

3/11/2016 2 16' 1 Cu

3/18/2016 2 20' 2 Cu

3/22/2016 2 28' 3 Cu

3/25/2016 2 28' 3 Cu

3/28/2016 2 28' 2 Cu

3/31/2016 2 32' 3 Cu

4/3/2016 2 30' 3 Cu

4/6/2016 2 30' 3 Cu

4/12/2016 2 65' 2 Cu

4/14/2016 2 34' 3 Cu

4/23/2016 2 32' 1 Cu

4/24/2016 2 38' 5 Cu

4/30/2016 2 36' 1 Cu

5/3/2016 2 37' 1 Cu

5/9/2016 2 25' 1 Cu

5/10/2016 2 25' 3 Cu

5/16/2016 2 37' 1 Cu

5/21/2016 2 40' 2 Cu

5/27/2016 2 36' 3 Cu

5/30/2016 2 51' 1 Cu

6/3/2016 2 10' 2 Cu

6/6/2016 2 25' 1 Cu

6/10/2016 2 23' 1 Cu

6/13/2016 2 22' 1 Cu

6/17/2016 2 38' 3 Cu

6/21/2016 2 28' 4 Cu

6/25/2016 2 28' 3 Cu

6/28/2016 2 25' 3 Cu

7/1/2016 2 27' 1 Cu

7/2/2016 2 19' 3 Cu

7/5/2016 2 23' 2 Cu

7/8/2016 2 23' 1 Cu

7/18/2016 2 28' 3 Cu
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7/21/2016 2 28' 1 Cu

7/22/2016 2 28' 1 Cu

7/23/2016 2 26' 3 Cu

7/27/2016 2 28' 1 Cu

7/28/2016 2 28' 1 Cu

7/29/2016 2 28' 2 Cu

7/31/2016 2 28' 2 Cu

8/2/2016 2 28' 2 Cu

8/4/2016 2 40' 2 Cu

8/6/2016 2 18' 3 Cu

8/11/2016 2 24' 2 Cu

8/13/2016 2 21' 1 Cu

8/14/2016 2 25' 1 Cu

8/16/2016 2 26' 3 Cu

8/22/2016 2 38' 2 Cu

8/25/2016 2 20' 3 Cu

8/28/2016 2 30' 4 Cu

9/2/2016 2 22' 2 Cu

9/4/2016 2 31' 1 Cu

9/8/2016 2 28' 1 Cu

9/10/2016 2 27' 6 Cu

9/16/2016 2 27' 1 Cu

9/19/2016 2 25' 9 Cu

10/3/2016 2 27' 1 Cu

10/5/2016 2 25' 1 Cu

10/6/2016 2 10' 1 Cu

10/7/2016 2 18' 3 Cu

10/10/2016 2 28' 1 Cu

10/11/2016 2 25' 2 Cu

10/13/2016 2 36' 15 Cu

10/28/2016 2 36' 2 Cu

10/30/2016 2 39' 1 Cu

10/31/2016 2 40' 2 Cu

11/2/2016 2 40' 1 Cu

11/5/2016 2 27' 21 Cu

11/30/2016 2 28' 2 Cu

12/3/2016 2 25' 3 Cu

12/6/2016 2 25' 1 Cu

12/8/2016 2 40' 1 Cu

12/12/2016 2 27' 1 Cu

2 55.6% 203

1/19/2016 3 23' 1 Cu

1/21/2016 3 25' 1 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

1/22/2016 3 20' 1 Cu

1/23/2016 3 20' 1 Cu

1/25/2016 3 25' 1 Cu

1/27/2016 3 25' 2 Cu

1/31/2016 3 40' 1 Cu

2/3/2016 3 37' 12 Cu

2/16/2016 3 37' 2 Cu

2/19/2016 3 26' 2 Cu

2/22/2016 3 25' 1 Cu

2/23/2016 3 25' 3 Cu

2/29/2016 3 25' 4 Cu

3/8/2016 3 25' 3 Cu

3/11/2016 3 32' 2 Cu

3/14/2016 3 25' 4 Cu

3/20/2016 3 40' 1 Cu

3/21/2016 3 40' 1 Cu

3/24/2016 3 42' 10 Cu

4/4/2016 3 48' 1 Cu

4/6/2016 3 44' 2 Cu

4/9/2016 3 30' 2 Cu

4/14/2016 3 34' 4 Cu

4/18/2016 3 34' 2 Cu

4/20/2016 3 34' 6 Cu

4/29/2016 3 40' 1 Cu

4/30/2016 3 34' 1 Cu

5/3/2016 3 32' 3 Cu

5/7/2016 3 37' 1 Cu

5/8/2016 3 37' 1 Cu

5/9/2016 3 25' 1 Cu

5/10/2016 3 40' 1 Cu

5/14/2016 3 40' 1 Cu

5/16/2016 3 34' 2 Cu

5/20/2016 3 25' 3 Cu

5/27/2016 3 45' 3 Cu

5/30/2016 3 32' 1 Cu

6/6/2016 3 30' 1 Cu

6/8/2016 3 52' 9 Cu

6/17/2016 3 21' 2 Cu

6/20/2016 3 32' 1 Cu

6/23/2016 3 16' 1 Cu

6/24/2016 3 46' 1 Cu

6/27/2016 3 25' 1 Cu

6/29/2016 3 17' 5 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

7/4/2016 3 17' 1 Cu

7/5/2016 3 45' 2 Cu

7/7/2016 3 24' 1 Cu

7/12/2016 3 44' 1 Cu

7/13/2016 3 44' 1 Cu

7/14/2016 3 44' 1 Cu

7/15/2016 3 26' 3 Cu

7/18/2016 3 44' 1 Cu

7/19/2016 3 44' 1 Cu

7/20/2016 3 31' 2 Cu

7/22/2016 3 24' 2 Cu

7/24/2016 3 44' 3 Cu

7/27/2016 3 44' 3 Cu

7/30/2016 3 40' 1 Cu

7/31/2016 3 50' 1 Cu

8/1/2016 3 40' 3 Cu

8/6/2016 3 34' 1 Cu

8/8/2016 3 44' 2 Cu

8/10/2016 3 46' 1 Cu

8/16/2016 3 40' 1 Cu

8/18/2016 3 13' 3 Cu

8/26/2016 3 40' 1 Cu

8/27/2016 3 23' 2 Cu

9/1/2016 3 26' 5 Cu

9/6/2016 3 26' 1 Cu

9/7/2016 3 26' 1 Cu

9/8/2016 3 26' 1 Cu

9/10/2016 3 26' 1 Cu

9/11/2016 3 40' 2 Cu

9/16/2016 3 24' 2 Cu

9/18/2016 3 44' 1 Cu

9/21/2016 3 25' 1 Cu

9/30/2016 3 19' 8 Cu

10/9/2016 3 18' 1 Cu

10/15/2016 3 53' 1 Cu

10/16/2016 3 53' 1 Cu

10/17/2016 3 53' 3 Cu

10/20/2016 3 53' 1 Cu

10/21/2016 3 40' 2 Cu

10/23/2016 3 36' 2 Cu

10/25/2016 3 41' 2 Cu

10/27/2016 3 46' 1 Cu

10/28/2016 3 45' 3 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

10/31/2016 3 44' 3 Cu

11/7/2016 3 48' 2 Cu

11/9/2016 3 41' 7 Cu

11/16/2016 3 48' 2 Cu

11/18/2016 3 13' 9 Cu

11/29/2016 3 27' 1 Cu

11/30/2016 3 50' 3 Cu

12/6/2016 3 32' 1 Cu

12/7/2016 3 32' 2 Cu

12/9/2016 3 40' 1 Cu

12/10/2016 3 24' 1 Cu

12/15/2016 3 45' 3 Cu

12/19/2016 3 32' 1 Cu

12/20/2016 3 32' 1 Cu

12/21/2016 3 32' 2 Cu

12/27/2016 3 32' 1 Cu

12/29/2016 3 39' 10 Cu

3 65.2% 238

1/6/2016 4 42' 2 Cu

1/8/2016 4 42' 1 Cu

1/17/2016 4 24' 1 Cu

1/21/2016 4 23' 1 Cu

1/22/2016 4 23' 2 Cu

1/24/2016 4 23' 1 Cu

1/25/2016 4 44' 1 Cu

1/29/2016 4 39' 2 Cu

1/31/2016 4 39' 2 Cu

2/5/2016 4 26' 2 Cu

2/8/2016 4 21' 4 Cu

2/12/2016 4 21' 2 Cu

2/14/2016 4 38' 4 Cu

2/18/2016 4 38' 5 Cu

2/25/2016 4 19' 2 Cu

2/28/2016 4 19' 1 Cu

2/29/2016 4 19' 1 Cu

3/1/2016 4 19' 1 Cu

3/5/2016 4 22' 1 Cu

3/8/2016 4 24' 2 Cu

3/10/2016 4 38' 2 Cu

3/14/2016 4 31' 1 Cu

3/17/2016 4 28' 7 Cu

3/24/2016 4 25' 1 Cu

3/26/2016 4 28' 1 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

4/8/2016 4 25' 2 Cu

4/15/2016 4 18' 2 Cu

4/17/2016 4 18' 2 Cu

4/23/2016 4 25' 1 Cu

4/25/2016 4 35' 1 Cu

4/26/2016 4 25' 6 Cu

5/6/2016 4 38' 1 Cu

5/7/2016 4 38' 2 Cu

5/9/2016 4 38' 3 Cu

5/12/2016 4 40' 1 Cu

5/13/2016 4 24' 1 Cu

5/14/2016 4 27' 2 Cu

5/16/2016 4 29' 3 Cu

5/20/2016 4 21' 2 Cu

5/25/2016 4 29' 1 Cu

5/26/2016 4 43' 1 Cu

5/27/2016 4 40' 4 Cu

6/5/2016 4 38' 11 Cu

6/16/2016 4 26' 3 Cu

6/19/2016 4 37' 5 Cu

6/25/2016 4 40' 1 Cu

6/30/2016 4 25' 2 Cu

7/2/2016 4 24' 5 Cu

7/7/2016 4 24' 2 Cu

7/14/2016 4 35' 1 Cu

7/15/2016 4 24' 1 Cu

7/16/2016 4 27' 1 Cu

7/20/2016 4 35' 1 Cu

7/21/2016 4 35' 3 Cu

7/25/2016 4 26' 2 Cu

7/29/2016 4 13' 1 Cu

7/30/2016 4 13' 1 Cu

8/1/2016 4 27' 4 Cu

8/5/2016 4 23' 2 Cu

8/9/2016 4 28' 3 Cu

8/12/2016 4 25' 2 Cu

8/15/2016 4 36' 3 Cu

8/18/2016 4 36' 2 Cu

8/20/2016 4 23' 2 Cu

8/22/2016 4 32' 2 Cu

8/25/2016 4 18' 5 Cu

8/31/2016 4 30' 1 Cu

9/2/2016 4 35' 1 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

9/3/2016 4 23' 1 Cu

9/4/2016 4 24' 3 Cu

9/16/2016 4 23' 1 Cu

9/18/2016 4 28' 2 Cu

9/21/2016 4 33' 2 Cu

9/23/2016 4 27' 3 Cu

9/26/2016 4 32' 1 Cu

9/28/2016 4 45' 1 Cu

10/2/2016 4 32' 1 Cu

10/3/2016 4 36' 2 Cu

10/6/2016 4 30' 1 Cu

10/7/2016 4 41' 1 Cu

10/8/2016 4 26' 1 Cu

10/9/2016 4 33' 1 Cu

10/10/2016 4 32' 1 Cu

10/11/2016 4 32' 3 Cu

10/15/2016 4 19' 1 Cu

10/18/2016 4 34' 2 Cu

10/20/2016 4 42' 11 Cu

11/2/2016 4 37' 6 Cu

11/8/2016 4 22' 2 Cu

11/11/2016 4 24' 2 Cu

11/14/2016 4 32' 2 Cu

11/16/2016 4 30' 7 Cu

11/23/2016 4 30' 5 Cu

11/28/2016 4 30' 2 Cu

12/1/2016 4 42' 1 Cu

12/2/2016 4 22' 1 Cu

12/5/2016 4 32' 1 Cu

12/6/2016 4 33' 2 Cu

12/8/2016 4 33' 1 Cu

12/9/2016 4 44' 2 Cu

12/11/2016 4 44' 1 Cu

12/15/2016 4 32' 5 Cu

12/21/2016 4 32' 1 Cu

12/22/2016 4 30' 4 Cu

12/26/2016 4 19' 6 Cu

4 66.3% 242

1/2/2016 5 38' 1 Cu

1/11/2016 5 32' 2 Cu

1/13/2016 5 32' 2 Cu

1/16/2016 5 40' 1 Cu

1/19/2016 5 26' 1 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

1/20/2016 5 26' 1 Cu

1/28/2016 5 19' 2 Cu

1/31/2016 5 28' 1 Cu

2/1/2016 5 28' 1 Cu

2/6/2016 5 32' 1 Cu

2/8/2016 5 29' 1 Cu

2/13/2016 5 25' 1 Cu

2/16/2016 5 27' 3 Cu

2/23/2016 5 22' 2 Cu

2/25/2016 5 30' 2 Cu

2/29/2016 5 36' 1 Cu

3/7/2016 5 10' 1 Cu

3/9/2016 5 33' 1 Cu

3/10/2016 5 33' 1 Cu

3/12/2016 5 22' 1 Cu

3/14/2016 5 26' 2 Cu

3/16/2016 5 22' 3 Cu

3/21/2016 5 30' 7 Cu

3/28/2016 5 30' 2 Cu

3/30/2016 5 30' 7 Cu

4/6/2016 5 30' 13 Cu

4/24/2016 5 44' 1 Cu

4/25/2016 5 38' 1 Cu

4/26/2016 5 40' 1 Cu

4/28/2016 5 39' 1 Cu

4/29/2016 5 38' 1 Cu

4/30/2016 5 38' 1 Cu

5/1/2016 5 38' 3 Cu

5/4/2016 5 43' 2 Cu

5/6/2016 5 25' 2 Cu

5/8/2016 5 24' 1 Cu

5/9/2016 5 38' 2 Cu

5/12/2016 5 36' 7 Cu

5/21/2016 5 36' 1 Cu

5/22/2016 5 36' 1 Cu

5/23/2016 5 26' 4 Cu

5/27/2016 5 42' 4 Cu

6/1/2016 5 27' 1 Cu

6/2/2016 5 25' 1 Cu

6/4/2016 5 27' 1 Cu

6/6/2016 5 26' 1 Cu

6/7/2016 5 17' 2 Cu

6/9/2016 5 17' 2 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

6/11/2016 5 42' 2 Cu

6/13/2016 5 44' 2 Cu

6/17/2016 5 36' 1 Cu

6/18/2016 5 43' 7 Cu

6/28/2016 5 26' 3 Cu

7/1/2016 5 30' 1 Cu

7/2/2016 5 24' 2 Cu

7/4/2016 5 19' 1 Cu

7/5/2016 5 25' 3 Cu

7/10/2016 5 27' 7 Cu

7/17/2016 5 27' 1 Cu

7/21/2016 5 35' 5 Cu

7/26/2016 5 21' 3 Cu

7/29/2016 5 21' 2 Cu

8/1/2016 5 18' 1 Cu

8/4/2016 5 28' 5 Cu

8/9/2016 5 34' 1 Cu

8/10/2016 5 34' 1 Cu

8/12/2016 5 17' 2 Cu

8/14/2016 5 36' 1 Cu

8/15/2016 5 22' 2 Cu

8/17/2016 5 27' 5 Cu

8/22/2016 5 30' 1 Cu

8/23/2016 5 22' 2 Cu

8/29/2016 5 22' 4 Cu

9/2/2016 5 40' 1 Cu

9/3/2016 5 25' 2 Cu

9/12/2016 5 40' 1 Cu

9/15/2016 5 35' 2 Cu

9/17/2016 5 18' 2 Cu

9/19/2016 5 35' 4 Cu

9/23/2016 5 33' 1 Cu

9/24/2016 5 33' 1 Cu

9/25/2016 5 18' 1 Cu

10/1/2016 5 26' 1 Cu

10/5/2016 5 42' 3 Cu

10/10/2016 5 33' 1 Cu

10/11/2016 5 33' 2 Cu

10/13/2016 5 33' 1 Cu

10/14/2016 5 33' 1 Cu

10/17/2016 5 25' 1 Cu

10/18/2016 5 38' 13 Cu

10/31/2016 5 44' 1 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

11/1/2016 5 36' 1 Cu

11/2/2016 5 36' 1 Cu

11/3/2016 5 38' 1 Cu

11/5/2016 5 40' 1 Cu

11/6/2016 5 40' 4 Cu

11/11/2016 5 38' 2 Cu

11/14/2016 5 27' 2 Cu

11/16/2016 5 41' 3 Cu

11/19/2016 5 41' 5 Cu

11/29/2016 5 25' 1 Cu

11/30/2016 5 25' 1 Cu

12/1/2016 5 25' 1 Cu

12/5/2016 5 29' 1 Cu

12/6/2016 5 29' 1 Cu

12/12/2016 5 29' 2 Cu

12/14/2016 5 29' 3 Cu

12/19/2016 5 40' 2 Cu

12/28/2016 5 29' 1 Cu

12/29/2016 5 35' 2 Cu

12/31/2016 5 28' 1 Cu

5 66.3% 242

1/25/2016 6 41' 1 Cu

1/28/2016 6 33' 1 Cu

2/2/2016 6 33' 1 Cu

2/3/2016 6 33' 2 Cu

2/11/2016 6 22' 1 Cu

2/12/2016 6 22' 1 Cu

2/13/2016 6 22' 1 Cu

2/14/2016 6 22' 1 Cu

2/15/2016 6 22' 1 Cu

2/16/2016 6 22' 1 Cu

2/17/2016 6 22' 3 Cu

2/21/2016 6 22' 2 Cu

2/23/2016 6 22' 1 Cu

2/24/2016 6 22' 1 Cu

2/28/2016 6 22' 1 Cu

2/29/2016 6 22' 8 Cu

3/8/2016 6 22' 4 Cu

3/14/2016 6 10' 1 Cu

3/24/2016 6 27' 3 Cu

3/27/2016 6 27' 1 Cu

3/29/2016 6 20' 1 Cu

3/30/2016 6 33' 1 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

3/31/2016 6 33' 1 Cu

4/6/2016 6 30' 3 Cu

4/11/2016 6 36' 2 Cu

4/14/2016 6 10' 1 Cu

4/15/2016 6 38' 2 Cu

4/17/2016 6 30' 1 Cu

4/18/2016 6 25' 1 Cu

4/20/2016 6 30' 2 Cu

4/24/2016 6 38' 6 Cu

4/30/2016 6 40' 1 Cu

5/1/2016 6 25' 2 Cu

5/3/2016 6 21' 3 Cu

5/6/2016 6 33' 4 Cu

5/11/2016 6 33' 4 Cu

5/15/2016 6 20' 2 Cu

5/18/2016 6 33' 2 Cu

5/23/2016 6 24' 2 Cu

5/26/2016 6 25' 1 Cu

5/27/2016 6 40' 4 Cu

6/2/2016 6 27' 1 Cu

6/4/2016 6 44' 5 Cu

6/9/2016 6 16' 3 Cu

6/12/2016 6 20' 3 Cu

6/16/2016 6 26' 1 Cu

6/18/2016 6 25' 1 Cu

6/19/2016 6 23' 1 Cu

6/20/2016 6 25' 4 Cu

6/29/2016 6 38' 3 Cu

7/2/2016 6 32' 3 Cu

7/5/2016 6 38' 1 Cu

7/6/2016 6 30' 1 Cu

7/7/2016 6 41' 1 Cu

7/14/2016 6 25' 1 Cu

7/20/2016 6 24' 2 Cu

7/22/2016 6 25' 2 Cu

7/24/2016 6 24' 2 Cu

7/26/2016 6 24' 3 Cu

7/29/2016 6 24' 3 Cu

8/2/2016 6 35' 4 Cu

8/6/2016 6 19' 1 Cu

8/12/2016 6 24' 2 Cu

8/15/2016 6 34' 1 Cu

8/16/2016 6 34' 1 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

8/17/2016 6 34' 1 Cu

8/18/2016 6 43' 4 Cu

8/23/2016 6 34' 4 Cu

8/27/2016 6 30' 2 Cu

8/30/2016 6 18' 2 Cu

9/1/2016 6 30' 1 Cu

9/2/2016 6 40' 1 Cu

9/6/2016 6 26' 1 Cu

9/7/2016 6 26' 1 Cu

9/8/2016 6 26' 1 Cu

9/9/2016 6 26' 1 Cu

9/14/2016 6 10' 1 Cu

9/15/2016 6 33' 1 Cu

9/19/2016 6 18' 1 Cu

9/23/2016 6 20' 3 Cu

9/26/2016 6 18' 5 Cu

10/1/2016 6 27' 4 Cu

10/5/2016 6 40' 2 Cu

10/7/2016 6 40' 1 Cu

10/9/2016 6 41' 1 Cu

10/10/2016 6 41' 1 Cu

10/11/2016 6 41' 1 Cu

10/12/2016 6 41' 1 Cu

10/13/2016 6 41' 1 Cu

10/14/2016 6 41' 1 Cu

10/17/2016 6 28' 1 Cu

10/18/2016 6 10' 1 Cu

10/19/2016 6 42' 12 Cu

11/2/2016 6 32' 2 Cu

11/8/2016 6 32' 2 Cu

11/10/2016 6 30' 1 Cu

11/13/2016 6 36' 1 Cu

11/14/2016 6 10' 1 Cu

11/15/2016 6 25' 2 Cu

11/17/2016 6 25' 1 Cu

11/18/2016 6 25' 1 Cu

11/19/2016 6 25' 1 Cu

11/21/2016 6 27' 1 Cu

11/26/2016 6 38' 4 Cu

11/30/2016 6 38' 1 Cu

12/1/2016 6 38' 1 Cu

12/5/2016 6 33' 1 Cu

12/6/2016 6 37' 1 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

12/9/2016 6 29' 3 Cu

12/12/2016 6 32' 1 Cu

12/13/2016 6 32' 2 Cu

12/17/2016 6 29' 1 Cu

12/26/2016 6 30' 1 Cu

12/27/2016 6 30' 1 Cu

12/31/2016 6 31' 1 Cu

6 60.3% 220

1/13/2016 7 40' 1 Cu

1/14/2016 7 25' 1 Cu

1/18/2016 7 32' 2 Cu

1/24/2016 7 32' 1 Cu

1/25/2016 7 32' 1 Cu

1/26/2016 7 32' 2 Cu

1/29/2016 7 32' 1 Cu

2/3/2016 7 25' 2 Cu

2/6/2016 7 36' 1 Cu

2/12/2016 7 21' 6 Cu

2/22/2016 7 40' 1 Cu

2/29/2016 7 37' 2 Cu

3/11/2016 7 40' 3 Cu

3/14/2016 7 25' 1 Cu

3/25/2016 7 40' 3 Cu

4/1/2016 7 40' 2 Cu

4/3/2016 7 26' 3 Cu

4/8/2016 7 30' 3 Cu

4/11/2016 7 25' 1 Cu

4/13/2016 7 37' 1 Cu

4/14/2016 7 22' 3 Cu

4/19/2016 7 25' 3 Cu

4/25/2016 7 38' 1 Cu

4/26/2016 7 35' 1 Cu

4/28/2016 7 22' 2 Cu

4/30/2016 7 22' 3 Cu

5/3/2016 7 22' 1 Cu

5/4/2016 7 22' 1 Cu

5/5/2016 7 22' 1 Cu

5/7/2016 7 41' 1 Cu

5/8/2016 7 41' 1 Cu

5/9/2016 7 32' 3 Cu

5/12/2016 7 32' 1 Cu

5/16/2016 7 10' 1 Cu

5/19/2016 7 40' 3 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

5/23/2016 7 25' 1 Cu

5/24/2016 7 20' 3 Cu

5/27/2016 7 41' 3 Cu

5/30/2016 7 42' 1 Cu

6/1/2016 7 25' 2 Cu

6/3/2016 7 40' 2 Cu

6/10/2016 7 20' 1 Cu

6/12/2016 7 40' 2 Cu

6/14/2016 7 16' 2 Cu

6/16/2016 7 36' 1 Cu

6/17/2016 7 40' 3 Cu

6/20/2016 7 27' 1 Cu

6/21/2016 7 37' 1 Cu

6/22/2016 7 25' 1 Cu

6/23/2016 7 29' 2 Cu

6/25/2016 7 29' 1 Cu

6/28/2016 7 30' 1 Cu

6/30/2016 7 28' 5 Cu

7/6/2016 7 41' 1 Cu

7/7/2016 7 40' 1 Cu

7/9/2016 7 32' 2 Cu

7/11/2016 7 25' 3 Cu

7/14/2016 7 10' 1 Cu

7/17/2016 7 33' 3 Cu

7/20/2016 7 22' 2 Cu

7/24/2016 7 38' 2 Cu

7/26/2016 7 29' 3 Cu

8/1/2016 7 24' 4 Cu

8/5/2016 7 30' 1 Cu

8/6/2016 7 30' 1 Cu

8/7/2016 7 27' 1 Cu

8/8/2016 7 27' 2 Cu

8/12/2016 7 34' 2 Cu

8/15/2016 7 10' 1 Cu

8/16/2016 7 33' 1 Cu

8/17/2016 7 33' 1 Cu

8/18/2016 7 34' 2 Cu

8/23/2016 7 20' 1 Cu

8/25/2016 7 24' 1 Cu

8/26/2016 7 23' 1 Cu

8/29/2016 7 43' 2 Cu

8/31/2016 7 36' 10 Cu

9/16/2016 7 26' 2 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

9/19/2016 7 32' 3 Cu

9/22/2016 7 32' 1 Cu

9/24/2016 7 35' 2 Cu

9/26/2016 7 27' 4 Cu

9/30/2016 7 22' 1 Cu

10/4/2016 7 22' 2 Cu

10/6/2016 7 22' 2 Cu

10/8/2016 7 40' 1 Cu

10/9/2016 7 39' 1 Cu

10/10/2016 7 39' 1 Cu

10/12/2016 7 35' 2 Cu

10/18/2016 7 28' 1 Cu

10/19/2016 7 44' 1 Cu

10/20/2016 7 44' 11 Cu

10/31/2016 7 42' 10 Cu

11/11/2016 7 25' 1 Cu

11/14/2016 7 36' 1 Cu

11/16/2016 7 37' 1 Cu

11/17/2016 7 37' 12 Cu

11/29/2016 7 37' 2 Cu

12/1/2016 7 27' 1 Cu

12/2/2016 7 18' 2 Cu

12/4/2016 7 18' 1 Cu

12/5/2016 7 18' 1 Cu

12/6/2016 7 18' 1 Cu

12/7/2016 7 18' 1 Cu

12/8/2016 7 18' 1 Cu

12/9/2016 7 18' 1 Cu

12/10/2016 7 18' 1 Cu

12/12/2016 7 28' 4 Cu

12/16/2016 7 10' 1 Cu

12/17/2016 7 25' 1 Cu

12/19/2016 7 25' 1 Cu

12/23/2016 7 28' 1 Cu

12/24/2016 7 28' 1 Cu

12/26/2016 7 27' 1 Cu

12/27/2016 7 27' 1 Cu

12/28/2016 7 27' 1 Cu

7 63.0% 230

1/17/2016 8 40' 1 Cu

1/19/2016 8 25' 7 Cu

1/26/2016 8 25' 4 Cu

1/30/2016 8 25' 2 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

2/3/2016 8 25' 4 Cu

2/9/2016 8 25' 2 Cu

2/11/2016 8 25' 1 Cu

2/15/2016 8 25' 4 Cu

2/19/2016 8 25' 4 Cu

3/21/2016 8 43' 3 Cu

3/26/2016 8 38' 2 Cu

3/31/2016 8 25' 1 Cu

4/9/2016 8 15' 1 Cu

4/13/2016 8 33' 1 Cu

4/14/2016 8 40' 4 Cu

4/18/2016 8 30' 2 Cu

4/24/2016 8 32' 1 Cu

4/25/2016 8 32' 4 Cu

5/2/2016 8 19' 1 Cu

5/4/2016 8 25' 2 Cu

5/6/2016 8 34' 2 Cu

5/8/2016 8 22' 3 Cu

5/16/2016 8 32' 1 Cu

5/24/2016 8 25' 2 Cu

5/26/2016 8 25' 1 Cu

5/27/2016 8 42' 1 Cu

5/29/2016 8 44' 1 Cu

6/6/2016 8 27' 1 Cu

6/13/2016 8 10' 1 Cu

6/14/2016 8 25' 3 Cu

6/18/2016 8 35' 1 Cu

6/26/2016 8 27' 1 Cu

6/28/2016 8 25' 10 Cu

7/14/2016 8 37' 1 Cu

7/19/2016 8 25' 3 Cu

7/22/2016 8 23' 3 Cu

7/25/2016 8 23' 9 Cu

8/8/2016 8 25' 4 Cu

8/12/2016 8 40' 2 Cu

8/14/2016 8 35' 1 Cu

8/15/2016 8 32' 4 Cu

8/21/2016 8 25' 5 Cu

8/30/2016 8 41' 3 Cu

9/3/2016 8 19' 3 Cu

9/6/2016 8 37' 2 Cu

9/9/2016 8 37' 1 Cu

9/10/2016 8 26' 1 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

9/16/2016 8 24' 2 Cu

9/22/2016 8 29' 1 Cu

9/30/2016 8 23' 2 Cu

10/4/2016 8 35' 4 Cu

10/9/2016 8 35' 10 Cu

10/19/2016 8 28' 1 Cu

10/20/2016 8 33' 1 Cu

10/22/2016 8 40' 7 Cu

10/29/2016 8 34' 1 Cu

10/30/2016 8 41' 1 Cu

10/31/2016 8 41' 2 Cu

11/3/2016 8 40' 3 Cu

11/6/2016 8 40' 2 Cu

11/8/2016 8 40' 1 Cu

11/9/2016 8 40' 1 Cu

11/10/2016 8 40' 1 Cu

11/14/2016 8 25' 1 Cu

11/15/2016 8 42' 1 Cu

11/17/2016 8 33' 1 Cu

11/21/2016 8 28' 1 Cu

11/23/2016 8 25' 1 Cu

11/29/2016 8 24' 1 Cu

12/8/2016 8 25' 1 Cu

12/11/2016 8 30' 1 Cu

12/12/2016 8 30' 1 Cu

12/13/2016 8 30' 1 Cu

12/14/2016 8 30' 1 Cu

12/18/2016 8 25' 1 Cu

12/20/2016 8 47' 1 Cu

12/23/2016 8 31' 5 Cu

8 49.0% 179

1/3/2016 9 22' 3 Cu

1/9/2016 9 32' 1 Cu

1/13/2016 9 30' 1 Cu

1/16/2016 9 25' 2 Cu

1/18/2016 9 23' 7 Cu

2/2/2016 9 27' 2 Cu

2/4/2016 9 27' 1 Cu

2/8/2016 9 27' 3 Cu

2/16/2016 9 10' 1 Cu

3/26/2016 9 26' 5 Cu

4/1/2016 9 25' 3 Cu

4/4/2016 9 25' 3 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

4/7/2016 9 25' 2 Cu

4/12/2016 9 25' 1 Cu

4/16/2016 9 28' 1 Cu

4/18/2016 9 25' 4 Cu

4/22/2016 9 26' 4 Cu

4/26/2016 9 26' 2 Cu

4/28/2016 9 26' 1 Cu

4/30/2016 9 26' 2 Cu

5/2/2016 9 25' 2 Cu

5/4/2016 9 38' 1 Cu

5/5/2016 9 37' 1 Cu

5/10/2016 9 26' 1 Cu

5/11/2016 9 26' 1 Cu

5/21/2016 9 39' 3 Cu

5/24/2016 9 39' 3 Cu

5/27/2016 9 25' 5 Cu

6/6/2016 9 28' 3 Cu

6/13/2016 9 32' 1 Cu

6/14/2016 9 32' 1 Cu

6/18/2016 9 26' 1 Cu

6/20/2016 9 25' 3 Cu

6/24/2016 9 22' 2 Cu

6/26/2016 9 22' 2 Cu

6/29/2016 9 20' 6 Cu

7/6/2016 9 21' 1 Cu

7/7/2016 9 42' 1 Cu

7/11/2016 9 38' 3 Cu

7/19/2016 9 25' 1 Cu

7/20/2016 9 23' 1 Cu

7/21/2016 9 18' 1 Cu

7/22/2016 9 20' 1 Cu

7/23/2016 9 20' 1 Cu

7/29/2016 9 27' 15 Cu

8/13/2016 9 19' 1 Cu

8/14/2016 9 35' 2 Cu

8/19/2016 9 35' 2 Cu

8/27/2016 9 40' 1 Cu

8/28/2016 9 40' 1 Cu

8/31/2016 9 36' 1 Cu

9/1/2016 9 24' 2 Cu

9/3/2016 9 22' 2 Cu

9/11/2016 9 37' 1 Cu

9/21/2016 9 27' 3 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

9/24/2016 9 27' 2 Cu

9/26/2016 9 27' 3 Cu

9/29/2016 9 27' 1 Cu

9/30/2016 9 26' 2 Cu

10/3/2016 9 40' 1 Cu

10/6/2016 9 26' 1 Cu

10/7/2016 9 26' 2 Cu

10/12/2016 9 25' 3 Cu

10/16/2016 9 41' 5 Cu

10/21/2016 9 41' 1 Cu

10/22/2016 9 26' 1 Cu

10/23/2016 9 34' 1 Cu

10/24/2016 9 34' 2 Cu

10/26/2016 9 41' 1 Cu

10/27/2016 9 39' 4 Cu

10/31/2016 9 33' 2 Cu

11/5/2016 9 42' 7 Cu

11/12/2016 9 42' 3 Cu

11/22/2016 9 37' 3 Cu

12/1/2016 9 30' 1 Cu

12/5/2016 9 32' 2 Cu

12/12/2016 9 32' 1 Cu

12/18/2016 9 31' 5 Cu

9 49.3% 180

1/3/2016 10 40' 1 Cu

1/7/2016 10 22' 3 Cu

1/11/2016 10 26' 1 Cu

1/12/2016 10 26' 1 Cu

1/14/2016 10 26' 1 Cu

2/2/2016 10 27' 2 Cu

2/14/2016 10 27' 1 Cu

2/17/2016 10 40' 1 Cu

3/4/2016 10 23' 2 Cu

3/6/2016 10 27' 5 Cu

3/20/2016 10 25' 1 Cu

3/25/2016 10 25' 4 Cu

4/5/2016 10 22' 1 Cu

4/17/2016 10 36' 1 Cu

4/24/2016 10 40' 1 Cu

4/25/2016 10 40' 1 Cu

4/28/2016 10 30' 1 Cu

4/29/2016 10 26' 1 Cu

5/1/2016 10 22' 1 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

5/5/2016 10 25' 1 Cu

5/9/2016 10 30' 2 Cu

5/11/2016 10 30' 2 Cu

5/21/2016 10 26' 7 Cu

5/28/2016 10 32' 2 Cu

6/1/2016 10 25' 3 Cu

6/8/2016 10 29' 1 Cu

6/9/2016 10 28' 3 Cu

6/13/2016 10 38' 2 Cu

6/17/2016 10 26' 1 Cu

6/18/2016 10 20' 1 Cu

6/20/2016 10 37' 3 Cu

6/23/2016 10 28' 1 Cu

6/24/2016 10 25' 2 Cu

6/29/2016 10 17' 6 Cu

7/7/2016 10 30' 1 Cu

7/8/2016 10 10' 1 Cu

7/15/2016 10 40' 1 Cu

7/16/2016 10 40' 1 Cu

7/17/2016 10 40' 1 Cu

7/19/2016 10 17' 1 Cu

7/20/2016 10 43' 5 Cu

7/28/2016 10 25' 1 Cu

7/29/2016 10 20' 3 Cu

8/1/2016 10 37' 1 Cu

8/2/2016 10 25' 4 Cu

8/6/2016 10 25' 2 Cu

8/10/2016 10 24' 1 Cu

8/11/2016 10 29' 1 Cu

8/12/2016 10 10' 1 Cu

8/22/2016 10 43' 1 Cu

8/29/2016 10 41' 7 Cu

9/16/2016 10 40' 9 Cu

10/3/2016 10 26' 1 Cu

10/4/2016 10 27' 7 Cu

10/11/2016 10 27' 3 Cu

10/17/2016 10 25' 1 Cu

10/18/2016 10 30' 1 Cu

10/19/2016 10 30' 1 Cu

10/20/2016 10 42' 11 Cu

11/3/2016 10 27' 1 Cu

11/11/2016 10 42' 1 Cu

11/14/2016 10 37' 1 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

11/15/2016 10 27' 1 Cu

11/21/2016 10 44' 4 Cu

11/29/2016 10 30' 1 Cu

12/10/2016 10 25' 6 Cu

12/29/2016 10 31' 1 Cu

12/31/2016 10 31' 1 Cu

10 41.4% 151

1/11/2016 11 30' 1 Cu

1/13/2016 11 26' 2 Cu

1/16/2016 11 25' 1 Cu

1/17/2016 11 25' 7 Cu

2/3/2016 11 29' 3 Cu

2/16/2016 11 41' 2 Cu

2/22/2016 11 42' 2 Cu

2/26/2016 11 25' 1 Cu

2/27/2016 11 25' 2 Cu

3/20/2016 11 12' 1 Cu

3/26/2016 11 19' 1 Cu

4/4/2016 11 34' 7 Cu

4/16/2016 11 25' 3 Cu

4/24/2016 11 22' 1 Cu

4/25/2016 11 35' 1 Cu

4/28/2016 11 25' 1 Cu

5/3/2016 11 25' 1 Cu

5/16/2016 11 25' 2 Cu

5/20/2016 11 30' 5 Cu

5/24/2016 11 41' 1 Cu

5/25/2016 11 19' 5 Cu

5/30/2016 11 26' 5 Cu

6/5/2016 11 26' 3 Cu

6/8/2016 11 26' 3 Cu

6/11/2016 11 42' 7 Cu

6/18/2016 11 17' 1 Cu

6/21/2016 11 20' 3 Cu

6/24/2016 11 25' 1 Cu

6/29/2016 11 24' 6 Cu

7/11/2016 11 40' 2 Cu

7/13/2016 11 40' 1 Cu

7/14/2016 11 40' 1 Cu

7/15/2016 11 44' 1 Cu

7/16/2016 11 44' 1 Cu

7/18/2016 11 24' 1 Cu

7/19/2016 11 26' 2 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

7/21/2016 11 23' 1 Cu

7/22/2016 11 32' 5 Cu

7/23/2016 11 28' 1 Cu

7/24/2016 11 28' 1 Cu

7/25/2016 11 28' 2 Cu

7/29/2016 11 32' 5 Cu

8/4/2016 11 23' 1 Cu

8/5/2016 11 45' 15 Cu

8/20/2016 11 29' 1 Cu

8/21/2016 11 41' 3 Cu

8/24/2016 11 41' 3 Cu

8/27/2016 11 17' 7 Cu

9/3/2016 11 39' 1 Cu

9/4/2016 11 40' 2 Cu

9/9/2016 11 37' 3 Cu

9/16/2016 11 37' 3 Cu

9/24/2016 11 35' 1 Cu

9/30/2016 11 22' 2 Cu

10/3/2016 11 25' 3 Cu

10/6/2016 11 25' 2 Cu

10/8/2016 11 25' 1 Cu

10/9/2016 11 25' 1 Cu

10/10/2016 11 25' 1 Cu

10/11/2016 11 28' 3 Cu

10/17/2016 11 30' 1 Cu

10/18/2016 11 19' 2 Cu

10/20/2016 11 42' 1 Cu

11/7/2016 11 32' 3 Cu

11/8/2016 11 30' 1 Cu

11/9/2016 11 30' 1 Cu

11/25/2016 11 30' 5 Cu

11/30/2016 11 30' 1 Cu

12/5/2016 11 30' 1 Cu

12/6/2016 11 30' 1 Cu

12/12/2016 11 27' 1 Cu

12/18/2016 11 27' 2 Cu

12/27/2016 11 31' 5 Cu

11 49.6% 181

1/5/2016 12 40' 1 Cu

1/7/2016 12 40' 3 Cu

1/10/2016 12 40' 1 Cu

1/11/2016 12 40' 1 Cu

1/12/2016 12 40' 1 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

1/19/2016 12 39' 4 Cu

1/25/2016 12 30' 1 Cu

1/27/2016 12 30' 1 Cu

2/16/2016 12 25' 2 Cu

2/18/2016 12 25' 1 Cu

2/26/2016 12 45' 5 Cu

3/8/2016 12 25' 2 Cu

3/14/2016 12 33' 1 Cu

3/15/2016 12 10' 1 Cu

3/20/2016 12 36' 1 Cu

3/23/2016 12 33' 1 Cu

3/24/2016 12 33' 1 Cu

3/28/2016 12 41' 3 Cu

3/31/2016 12 46' 2 Cu

4/2/2016 12 41' 4 Cu

4/6/2016 12 46' 1 Cu

4/7/2016 12 25' 3 Cu

4/12/2016 12 36' 1 Cu

4/13/2016 12 48' 1 Cu

4/14/2016 12 30' 1 Cu

4/16/2016 12 40' 1 Cu

4/18/2016 12 36' 1 Cu

4/20/2016 12 30' 2 Cu

4/23/2016 12 49' 3 Cu

4/28/2016 12 33' 1 Cu

4/29/2016 12 32' 3 Cu

5/2/2016 12 32' 1 Cu

5/4/2016 12 45' 4 Cu

5/9/2016 12 40' 1 Cu

5/16/2016 12 33' 1 Cu

5/19/2016 12 34' 2 Cu

5/21/2016 12 34' 1 Cu

5/24/2016 12 41' 1 Cu

5/27/2016 12 38' 1 Cu

5/28/2016 12 22' 3 Cu

5/31/2016 12 30' 1 Cu

6/3/2016 12 22' 2 Cu

6/10/2016 12 20' 3 Cu

6/13/2016 12 26' 1 Cu

6/14/2016 12 26' 2 Cu

6/16/2016 12 38' 11 Cu

6/27/2016 12 38' 3 Cu

7/1/2016 12 40' 1 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

7/2/2016 12 27' 3 Cu

7/5/2016 12 45' 1 Cu

7/7/2016 12 28' 7 Cu

7/15/2016 12 30' 1 Cu

7/16/2016 12 20' 8 Cu

7/25/2016 12 25' 1 Cu

7/26/2016 12 25' 2 Cu

7/28/2016 12 22' 3 Cu

8/1/2016 12 44' 2 Cu

8/3/2016 12 44' 3 Cu

8/5/2016 12 47' 1 Cu

8/6/2016 12 46' 1 Cu

8/8/2016 12 46' 2 Cu

8/10/2016 12 36' 6 Cu

8/16/2016 12 22' 1 Cu

8/19/2016 12 32' 2 Cu

8/21/2016 12 35' 1 Cu

8/24/2016 12 22' 1 Cu

8/26/2016 12 22' 2 Cu

8/30/2016 12 30' 2 Cu

9/1/2016 12 21' 1 Cu

9/2/2016 12 36' 1 Cu

9/4/2016 12 28' 1 Cu

9/5/2016 12 30' 2 Cu

9/12/2016 12 45' 2 Cu

9/16/2016 12 48' 1 Cu

9/18/2016 12 47' 1 Cu

9/23/2016 12 25' 1 Cu

9/26/2016 12 28' 1 Cu

9/28/2016 12 45' 1 Cu

9/30/2016 12 25' 3 Cu

10/3/2016 12 27' 2 Cu

10/5/2016 12 29' 1 Cu

10/7/2016 12 29' 1 Cu

10/17/2016 12 50' 3 Cu

10/20/2016 12 30' 1 Cu

10/22/2016 12 50' 10 Cu

11/1/2016 12 29' 1 Cu

11/3/2016 12 29' 1 Cu

11/4/2016 12 29' 1 Cu

11/5/2016 12 29' 1 Cu

11/7/2016 12 30' 1 Cu

11/9/2016 12 37' 5 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

11/14/2016 12 27' 3 Cu

11/16/2016 12 46' 1 Cu

11/17/2016 12 32' 1 Cu

11/22/2016 12 38' 1 Cu

11/23/2016 12 28' 1 Cu

11/24/2016 12 28' 1 Cu

11/26/2016 12 38' 1 Cu

12/1/2016 12 36' 1 Cu

12/4/2016 12 28' 1 Cu

12/5/2016 12 36' 3 Cu

12/10/2016 12 36' 2 Cu

12/18/2016 12 38' 1 Cu

12/20/2016 12 30' 1 Cu

12/24/2016 12 31' 3 Cu

12/27/2016 12 28' 4 Cu

12/31/2016 12 28' 2 Cu

12 58.6% 214

1/6/2016 13 38' 1 Cu

2/16/2016 13 30' 1 Cu

2/22/2016 13 30' 1 Cu

2/23/2016 13 30' 1 Cu

2/24/2016 13 30' 1 Cu

3/10/2016 13 32' 3 Cu

3/26/2016 13 22' 4 Cu

4/7/2016 13 41' 2 Cu

4/11/2016 13 27' 3 Cu

4/18/2016 13 30' 2 Cu

4/20/2016 13 44' 1 Cu

4/25/2016 13 46' 5 Cu

4/30/2016 13 46' 1 Cu

5/1/2016 13 17' 1 Cu

5/4/2016 13 28' 1 Cu

5/5/2016 13 28' 1 Cu

5/16/2016 13 30' 1 Cu

5/21/2016 13 25' 3 Cu

5/27/2016 13 28' 3 Cu

5/30/2016 13 45' 1 Cu

6/1/2016 13 45' 1 Cu

6/2/2016 13 44' 9 Cu

6/11/2016 13 26' 1 Cu

6/17/2016 13 26' 1 Cu

6/18/2016 13 27' 2 Cu

6/22/2016 13 22' 3 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

6/25/2016 13 30' 2 Cu

6/28/2016 13 28' 7 Cu

6/29/2016 13 28' 6 Cu

7/14/2016 13 25' 2 Cu

7/16/2016 13 30' 2 Cu

7/18/2016 13 28' 2 Cu

7/20/2016 13 28' 1 Cu

7/21/2016 13 30' 1 Cu

7/22/2016 13 26' 1 Cu

7/23/2016 13 37' 1 Cu

7/29/2016 13 43' 1 Cu

7/30/2016 13 33' 3 Cu

8/3/2016 13 25' 3 Cu

8/11/2016 13 24' 1 Cu

8/18/2016 13 25' 3 Cu

8/27/2016 13 43' 1 Cu

8/28/2016 13 48' 15 Cu

9/13/2016 13 46' 1 Cu

9/16/2016 13 28' 2 Cu

9/22/2016 13 41' 3 Cu

9/26/2016 13 41' 3 Cu

10/3/2016 13 28' 1 Cu

10/4/2016 13 33' 1 Cu

10/5/2016 13 38' 1 Cu

10/7/2016 13 33' 1 Cu

10/8/2016 13 33' 1 Cu

10/10/2016 13 46' 1 Cu

10/11/2016 13 29' 2 Cu

10/13/2016 13 29' 1 Cu

10/17/2016 13 41' 1 Cu

10/18/2016 13 32' 5 Cu

10/21/2016 13 28' 1 Cu

10/31/2016 13 30' 3 Cu

11/3/2016 13 30' 1 Cu

11/5/2016 13 27' 1 Cu

11/6/2016 13 27' 1 Cu

11/7/2016 13 27' 3 Cu

11/11/2016 13 36' 2 Cu

11/14/2016 13 30' 2 Cu

11/16/2016 13 30' 1 Cu

11/17/2016 13 30' 1 Cu

11/19/2016 13 30' 2 Cu

11/22/2016 13 30' 1 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

11/23/2016 13 30' 2 Cu

11/26/2016 13 37' 3 Cu

11/29/2016 13 35' 1 Cu

12/6/2016 13 40' 1 Cu

12/18/2016 13 29' 1 Cu

12/23/2016 13 40' 2 Cu

12/25/2016 13 40' 2 Cu

12/27/2016 13 40' 1 Cu

12/28/2016 13 41' 1 Cu

12/29/2016 13 41' 1 Cu

13 44.9% 164

1/15/2016 14 27' 3 Cu

2/17/2016 14 33' 1 Cu

2/18/2016 14 33' 1 Cu

2/20/2016 14 36' 1 Cu

2/25/2016 14 26' 1 Cu

2/26/2016 14 26' 1 Cu

3/4/2016 14 48' 1 Cu

3/9/2016 14 45' 1 Cu

3/10/2016 14 45' 1 Cu

3/26/2016 14 44' 1 Cu

4/1/2016 14 26' 2 Cu

4/6/2016 14 25' 1 Cu

4/10/2016 14 38' 1 Cu

4/11/2016 14 30' 3 Cu

4/14/2016 14 22' 1 Cu

4/18/2016 14 27' 4 Cu

4/22/2016 14 26' 2 Cu

4/24/2016 14 38' 2 Cu

4/28/2016 14 25' 4 Cu

5/2/2016 14 46' 2 Cu

5/12/2016 14 40' 3 Cu

5/15/2016 14 40' 1 Cu

5/17/2016 14 38' 1 Cu

5/18/2016 14 40' 1 Cu

5/20/2016 14 26' 2 Cu

5/23/2016 14 32' 1 Cu

5/25/2016 14 22' 7 Cu

6/9/2016 14 31' 11 Cu

6/21/2016 14 22' 3 Cu

6/24/2016 14 38' 1 Cu

6/30/2016 14 36' 6 Cu

7/6/2016 14 32' 2 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

7/11/2016 14 25' 1 Cu

7/14/2016 14 38' 1 Cu

7/15/2016 14 38' 1 Cu

7/20/2016 14 17' 3 Cu

7/23/2016 14 26' 1 Cu

7/24/2016 14 40' 1 Cu

7/25/2016 14 22' 2 Cu

7/29/2016 14 26' 2 Cu

8/1/2016 14 42' 3 Cu

8/4/2016 14 24' 6 Cu

8/5/2016 14 18' 2 Cu

8/10/2016 14 24' 1 Cu

8/11/2016 14 44' 3 Cu

8/14/2016 14 44' 1 Cu

8/15/2016 14 44' 1 Cu

8/16/2016 14 44' 2 Cu

8/18/2016 14 44' 1 Cu

8/21/2016 14 31' 2 Cu

8/26/2016 14 10' 2 Cu

8/29/2016 14 31' 3 Cu

9/1/2016 14 28' 1 Cu

9/2/2016 14 18' 3 Cu

9/5/2016 14 44' 1 Cu

9/6/2016 14 44' 2 Cu

9/8/2016 14 44' 1 Cu

9/9/2016 14 44' 3 Cu

9/13/2016 14 44' 1 Cu

9/14/2016 14 44' 2 Cu

9/16/2016 14 44' 1 Cu

9/17/2016 14 44' 1 Cu

9/19/2016 14 42' 15 Cu

9/22/2016 14 41' 3 Cu

9/27/2016 14 38' 1 Cu

9/30/2016 14 27' 1 Cu

10/3/2016 14 41' 3 Cu

10/6/2016 14 24' 1 Cu

10/7/2016 14 38' 4 Cu

10/17/2016 14 37' 2 Cu

10/19/2016 14 31' 3 Cu

10/22/2016 14 41' 3 Cu

10/25/2016 14 30' 1 Cu

10/26/2016 14 47' 5 Cu

10/31/2016 14 29' 1 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

11/5/2016 14 34' 8 Cu

11/13/2016 14 34' 6 Cu

11/20/2016 14 25' 1 Cu

11/21/2016 14 25' 2 Cu

11/23/2016 14 38' 3 Cu

11/30/2016 14 27' 2 Cu

12/6/2016 14 33' 1 Cu

12/18/2016 14 32' 1 Cu

14 53.4% 195

1/3/2016 15 38' 2 Cu

1/5/2016 15 38' 1 Cu

1/6/2016 15 38' 1 Cu

1/7/2016 15 38' 1 Cu

1/18/2016 15 27' 5 Cu

2/11/2016 15 27' 1 Cu

3/10/2016 15 47' 1 Cu

3/12/2016 15 46' 3 Cu

3/26/2016 15 42' 1 Cu

4/2/2016 15 38' 1 Cu

4/4/2016 15 30' 4 Cu

4/8/2016 15 30' 6 Cu

4/16/2016 15 40' 4 Cu

4/25/2016 15 43' 1 Cu

4/29/2016 15 27' 3 Cu

5/2/2016 15 30' 1 Cu

5/3/2016 15 30' 1 Cu

5/5/2016 15 25' 1 Cu

5/6/2016 15 40' 3 Cu

5/21/2016 15 40' 2 Cu

5/27/2016 15 48' 2 Cu

5/29/2016 15 30' 2 Cu

5/31/2016 15 30' 6 Cu

6/9/2016 15 28' 1 Cu

6/10/2016 15 25' 1 Cu

6/11/2016 15 44' 15 Cu

6/22/2016 15 22' 3 Cu

6/30/2016 15 38' 1 Cu

7/1/2016 15 30' 2 Cu

7/3/2016 15 28' 2 Cu

7/6/2016 15 32' 2 Cu

7/7/2016 15 23' 2 Cu

7/23/2016 15 18' 1 Cu

7/24/2016 15 30' 1 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

7/27/2016 15 32' 3 Cu

7/30/2016 15 20' 3 Cu

8/1/2016 15 42' 3 Cu

8/5/2016 15 47' 1 Cu

8/9/2016 15 32' 3 Cu

8/18/2016 15 39' 1 Cu

8/22/2016 15 37' 1 Cu

8/31/2016 15 28' 1 Cu

9/1/2016 15 44' 1 Cu

9/2/2016 15 30' 1 Cu

9/3/2016 15 43' 3 Cu

9/6/2016 15 40' 3 Cu

9/12/2016 15 46' 4 Cu

9/16/2016 15 46' 3 Cu

9/19/2016 15 42' 15 Cu

10/4/2016 15 42' 1 Cu

10/6/2016 15 25' 1 Cu

10/7/2016 15 30' 1 Cu

10/12/2016 15 38' 1 Cu

10/15/2016 15 41' 1 Cu

10/16/2016 15 41' 1 Cu

10/31/2016 15 27' 1 Cu

11/1/2016 15 27' 2 Cu

11/3/2016 15 27' 1 Cu

11/4/2016 15 27' 1 Cu

11/5/2016 15 42' 7 Cu

11/15/2016 15 30' 3 Cu

11/22/2016 15 44' 2 Cu

11/26/2016 15 38' 6 Cu

12/5/2016 15 25' 2 Cu

12/8/2016 15 30' 1 Cu

12/12/2016 15 30' 1 Cu

12/13/2016 15 30' 1 Cu

12/18/2016 15 25' 1 Cu

12/27/2016 15 44' 1 Cu

12/29/2016 15 35' 1 Cu

12/30/2016 15 27' 1 Cu

15 46.0% 168

1/27/2016 16 45' 1 Cu

2/12/2016 16 45' 1 Cu

2/20/2016 16 37' 2 Cu

2/22/2016 16 45' 1 Cu

2/23/2016 16 45' 2 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

2/25/2016 16 45' 1 Cu

2/27/2016 16 40' 1 Cu

2/28/2016 16 40' 1 Cu

2/29/2016 16 45' 1 Cu

3/1/2016 16 45' 1 Cu

3/6/2016 16 44' 7 Cu

3/13/2016 16 40' 1 Cu

3/14/2016 16 10' 1 Cu

3/15/2016 16 10' 1 Cu

3/19/2016 16 45' 1 Cu

3/28/2016 16 40' 1 Cu

3/30/2016 16 44' 3 Cu

4/2/2016 16 40' 1 Cu

4/5/2016 16 22' 1 Cu

4/7/2016 16 47' 15 Cu

4/20/2016 16 39' 1 Cu

4/21/2016 16 39' 1 Cu

4/23/2016 16 47' 3 Cu

4/26/2016 16 41' 3 Cu

4/29/2016 16 41' 3 Cu

5/2/2016 16 40' 5 Cu

5/7/2016 16 46' 3 Cu

5/14/2016 16 39' 1 Cu

5/26/2016 16 25' 1 Cu

5/27/2016 16 26' 3 Cu

6/9/2016 16 32' 1 Cu

6/10/2016 16 37' 1 Cu

6/11/2016 16 37' 1 Cu

6/12/2016 16 22' 3 Cu

6/15/2016 16 31' 1 Cu

6/16/2016 16 21' 2 Cu

6/19/2016 16 25' 5 Cu

6/24/2016 16 43' 3 Cu

6/25/2016 16 43' 1 Cu

6/30/2016 16 22' 6 Cu

7/6/2016 16 31' 2 Cu

7/11/2016 16 22' 2 Cu

7/18/2016 16 39' 1 Cu

7/19/2016 16 28' 1 Cu

7/20/2016 16 25' 4 Cu

7/22/2016 16 25' 14 Cu

7/27/2016 16 22' 1 Cu

7/29/2016 16 39' 1 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

7/30/2016 16 25' 1 Cu

7/31/2016 16 23' 6 Cu

8/6/2016 16 40' 1 Cu

8/9/2016 16 40' 3 Cu

8/15/2016 16 40' 1 Cu

8/16/2016 16 40' 1 Cu

8/17/2016 16 40' 3 Cu

8/21/2016 16 40' 1 Cu

8/22/2016 16 40' 1 Cu

8/23/2016 16 40' 3 Cu

8/26/2016 16 26' 1 Cu

8/27/2016 16 40' 2 Cu

8/29/2016 16 40' 2 Cu

9/1/2016 16 27' 5 Cu

9/6/2016 16 43' 2 Cu

9/14/2016 16 46' 3 Cu

9/17/2016 16 50' 1 Cu

9/20/2016 16 48' 11 Cu

9/25/2016 16 22' 1 Cu

9/26/2016 16 22' 1 Cu

9/27/2016 16 43' 2 Cu

10/3/2016 16 27' 1 Cu

10/4/2016 16 27' 1 Cu

10/5/2016 16 27' 1 Cu

10/6/2016 16 27' 1 Cu

10/7/2016 16 40' 1 Cu

10/10/2016 16 27' 3 Cu

10/17/2016 16 48' 15 Cu

11/2/2016 16 36' 5 Cu

11/5/2016 16 40' 1 Cu

11/7/2016 16 36' 1 Cu

11/8/2016 16 36' 1 Cu

11/9/2016 16 36' 2 Cu

11/11/2016 16 43' 1 Cu

11/12/2016 16 43' 1 Cu

11/13/2016 16 41' 2 Cu

11/15/2016 16 41' 1 Cu

11/16/2016 16 41' 1 Cu

11/17/2016 16 41' 1 Cu

11/18/2016 16 40' 2 Cu

11/20/2016 16 44' 2 Cu

11/23/2016 16 27' 1 Cu

11/24/2016 16 27' 1 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

11/28/2016 16 27' 1 Cu

11/29/2016 16 27' 1 Cu

12/4/2016 16 45' 4 Cu

12/5/2016 16 27' 4 Cu

12/9/2016 16 27' 3 Cu

12/12/2016 16 27' 4 Cu

12/16/2016 16 27' 1 Cu

12/17/2016 16 27' 1 Cu

12/18/2016 16 27' 2 Cu

12/21/2016 16 27' 2 Cu

12/26/2016 16 27' 1 Cu

12/27/2016 16 27' 2 Cu

12/29/2016 16 27' 1 Cu

12/30/2016 16 22' 2 Cu

16 114.0% 416

9/4/2016 17 45' 3 Cu

10/18/2016 17 25' 1 Cu

17 1.1%

1/2/2016 18 45' 1 Cu

1/3/2016 18 45' 1 Cu

1/6/2016 18 45' 1 Cu

1/22/2016 18 53' 1 Cu

1/25/2016 18 54' 1 Cu

2/2/2016 18 37' 1 Cu

2/7/2016 18 38' 2 Cu

2/9/2016 18 45' 1 Cu

2/11/2016 18 50' 2 Cu

2/16/2016 18 52' 5 Cu

2/21/2016 18 52' 1 Cu

2/23/2016 18 52' 1 Cu

3/3/2016 18 52' 1 Cu

3/8/2016 18 52' 1 Cu

3/9/2016 18 52' 1 Cu

3/10/2016 18 52' 1 Cu

3/14/2016 18 10' 1 Cu

3/15/2016 18 10' 1 Cu

3/19/2016 18 50' 1 Cu

3/24/2016 18 52' 1 Cu

3/25/2016 18 52' 1 Cu

3/26/2016 18 45' 3 Cu

3/29/2016 18 45' 3 Cu

4/1/2016 18 45' 1 Cu

4/4/2016 18 37' 1 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

4/6/2016 18 56' 4 Cu

4/10/2016 18 56' 12 Cu

4/22/2016 18 56' 15 Cu

5/3/2016 18 61' 1 Cu

5/24/2016 18 48' 4 Cu

5/28/2016 18 48' 4 Cu

6/6/2016 18 37' 1 Cu

6/9/2016 18 61' 1 Cu

6/13/2016 18 58' 4 Cu

6/17/2016 18 58' 1 Cu

6/20/2016 18 52' 4 Cu

6/24/2016 18 52' 3 Cu

6/27/2016 18 52' 11 Cu

7/8/2016 18 52' 3 Cu

7/15/2016 18 51' 11 Cu

7/28/2016 18 29' 2 Cu

7/30/2016 18 26' 1 Cu

7/31/2016 18 50' 2 Cu

8/2/2016 18 64' 1 Cu

8/5/2016 18 50' 2 Cu

8/7/2016 18 52' 3 Cu

8/10/2016 18 50' 1 Cu

8/11/2016 18 50' 1 Cu

8/12/2016 18 50' 1 Cu

8/18/2016 18 50' 1 Cu

8/19/2016 18 50' 1 Cu

8/20/2016 18 45' 4 Cu

8/24/2016 18 46' 2 Cu

8/26/2016 18 46' 1 Cu

8/27/2016 18 46' 1 Cu

8/29/2016 18 37' 3 Cu

9/6/2016 18 50' 1 Cu

9/7/2016 18 50' 1 Cu

9/8/2016 18 50' 1 Cu

9/10/2016 18 50' 1 Cu

9/11/2016 18 37' 4 Cu

9/15/2016 18 37' 1 Cu

9/16/2016 18 50' 2 Cu

9/20/2016 18 64' 1 Cu

9/21/2016 18 50' 1 Cu

9/22/2016 18 37' 1 Cu

9/23/2016 18 46' 2 Cu

9/27/2016 18 59' 3 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

9/30/2016 18 48' 1 Cu

10/3/2016 18 59' 4 Cu

10/10/2016 18 59' 4 Cu

10/17/2016 18 42' 5 Cu

10/23/2016 18 26' 1 Cu

10/24/2016 18 30' 1 Cu

10/25/2016 18 46' 1 Cu

10/26/2016 18 50' 6 Cu

11/5/2016 18 55' 8 Cu

11/7/2016 18 49' 1 Cu

11/10/2016 18 49' 1 Cu

11/14/2016 18 18' 3 Cu

11/17/2016 18 51' 1 Cu

12/2/2016 18 58' 2 Cu

12/5/2016 18 45' 3 Cu

12/8/2016 18 45' 1 Cu

12/9/2016 18 45' 3 Cu

12/12/2016 18 45' 2 Cu

12/15/2016 18 45' 2 Cu

12/17/2016 18 45' 1 Cu

12/18/2016 18 45' 1 Cu

12/29/2016 18 46' 1 Cu

18 173.4% 633

1/3/2016 19 50' 1 Cu

1/5/2016 19 50' 1 Cu

1/6/2016 19 50' 1 Cu

1/7/2016 19 50' 1 Cu

1/8/2016 19 50' 1 Cu

1/9/2016 19 50' 1 Cu

1/14/2016 19 50' 1 Cu

1/16/2016 19 47' 1 Cu

1/21/2016 19 55' 1 Cu

1/26/2016 19 35' 1 Cu

1/30/2016 19 52' 3 Cu

2/8/2016 19 52' 5 Cu

2/12/2016 19 40' 3 Cu

2/16/2016 19 50' 3 Cu

2/29/2016 19 26' 2 Cu

3/7/2016 19 26' 2 Cu

3/10/2016 19 45' 4 Cu

3/14/2016 19 10' 1 Cu

3/15/2016 19 10' 1 Cu

3/23/2016 19 49' 2 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

3/25/2016 19 50' 1 Cu

3/29/2016 19 65' 1 Cu

4/4/2016 19 49' 1 Cu

4/5/2016 19 37' 3 Cu

4/14/2016 19 25' 1 Cu

4/19/2016 19 47' 3 Cu

4/24/2016 19 38' 1 Cu

4/25/2016 19 46' 1 Cu

4/26/2016 19 52' 1 Cu

5/2/2016 19 46' 2 Cu

5/7/2016 19 55' 3 Cu

5/10/2016 19 55' 3 Cu

5/13/2016 19 55' 3 Cu

5/16/2016 19 55' 3 Cu

5/17/2016 19 52' 1 Cu

5/19/2016 19 55' 1 Cu

5/20/2016 19 48' 2 Cu

5/27/2016 19 25' 1 Cu

5/28/2016 19 50' 2 Cu

6/4/2016 19 65' 1 Cu

6/10/2016 19 62' 2 Cu

6/13/2016 19 40' 2 Cu

6/18/2016 19 38' 1 Cu

6/22/2016 19 52' 15 Cu

7/7/2016 19 46' 1 Cu

7/12/2016 19 30' 2 Cu

7/17/2016 19 50' 1 Cu

7/19/2016 19 37' 1 Cu

7/20/2016 19 23' 1 Cu

7/21/2016 19 28' 2 Cu

7/23/2016 19 50' 1 Cu

7/30/2016 19 46' 1 Cu

8/2/2016 19 50' 2 Cu

8/5/2016 19 45' 3 Cu

8/8/2016 19 45' 3 Cu

8/11/2016 19 45' 7 Cu

8/18/2016 19 45' 3 Cu

8/22/2016 19 45' 3 Cu

8/26/2016 19 45' 4 Cu

8/30/2016 19 45' 1 Cu

9/4/2016 19 50' 1 Cu

9/5/2016 19 45' 2 Cu

9/7/2016 19 45' 2 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

9/16/2016 19 37' 1 Cu

9/17/2016 19 53' 1 Cu

9/20/2016 19 50' 1 Cu

9/21/2016 19 50' 1 Cu

9/26/2016 19 50' 1 Cu

9/27/2016 19 50' 1 Cu

10/3/2016 19 50' 1 Cu

10/4/2016 19 44' 2 Cu

10/6/2016 19 40' 2 Cu

10/10/2016 19 45' 2 Cu

10/12/2016 19 50' 2 Cu

10/17/2016 19 59' 4 Cu

10/21/2016 19 30' 5 Cu

10/26/2016 19 46' 1 Cu

10/27/2016 19 46' 4 Cu

10/28/2016 19 57' 1 Cu

10/31/2016 19 65' 5 Cu

11/5/2016 19 45' 1 Cu

11/7/2016 19 45' 2 Cu

11/9/2016 19 37' 2 Cu

11/10/2016 19 22' 2 Cu

11/12/2016 19 45' 1 Cu

11/14/2016 19 50' 3 Cu

11/17/2016 19 50' 1 Cu

11/18/2016 19 50' 1 Cu

11/28/2016 19 35' 1 Cu

11/30/2016 19 44' 1 Cu

12/1/2016 19 46' 1 Cu

12/5/2016 19 42' 4 Cu

12/12/2016 19 42' 2 Cu

12/19/2016 19 52' 2 Cu

12/22/2016 19 52' 1 Cu

12/23/2016 19 32' 3 Cu

12/28/2016 19 46' 2 Cu

12/30/2016 19 47' 1 Cu

19 228.2% 833

1/2/2016 20 55' 1 Cu

1/5/2016 20 33' 1 Cu

1/16/2016 20 46' 1 Cu

2/8/2016 20 52' 5 Cu

2/16/2016 20 45' 1 Cu

3/14/2016 20 10' 1 Cu

3/15/2016 20 10' 1 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

3/29/2016 20 65' 1 Cu

3/30/2016 20 37' 1 Cu

4/4/2016 20 49' 1 Cu

4/6/2016 20 46' 1 Cu

4/11/2016 20 37' 3 Cu

4/14/2016 20 30' 1 Cu

4/23/2016 20 62' 3 Cu

4/25/2016 20 44' 4 Cu

5/1/2016 20 37' 1 Cu

5/3/2016 20 61' 1 Cu

5/8/2016 20 53' 1 Cu

5/9/2016 20 53' 2 Cu

5/24/2016 20 46' 6 Cu

6/13/2016 20 60' 1 Cu

6/16/2016 20 60' 1 Cu

6/17/2016 20 50' 2 Cu

6/19/2016 20 38' 1 Cu

6/24/2016 20 50' 2 Cu

6/30/2016 20 27' 5 Cu

7/5/2016 20 27' 3 Cu

7/7/2016 20 46' 1 Cu

7/11/2016 20 37' 4 Cu

7/16/2016 20 57' 2 Cu

7/19/2016 20 18' 4 Cu

7/23/2016 20 30' 9 Cu

8/1/2016 20 30' 7 Cu

8/22/2016 20 37' 4 Cu

9/2/2016 20 62' 1 Cu

9/4/2016 20 45' 1 Cu

9/6/2016 20 37' 4 Cu

9/12/2016 20 46' 4 Cu

9/16/2016 20 50' 1 Cu

9/17/2016 20 37' 2 Cu

9/20/2016 20 48' 11 Cu

10/4/2016 20 52' 2 Cu

10/6/2016 20 61' 1 Cu

10/10/2016 20 47' 1 Cu

10/11/2016 20 47' 8 Cu

10/19/2016 20 47' 2 Cu

10/21/2016 20 25' 3 Cu

10/24/2016 20 47' 1 Cu

10/25/2016 20 48' 6 Cu

11/1/2016 20 42' 4 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

11/5/2016 20 55' 8 Cu

11/14/2016 20 29' 1 Cu

11/17/2016 20 30' 1 Cu

11/21/2016 20 29' 1 Cu

11/25/2016 20 37' 1 Cu

12/5/2016 20 37' 1 Cu

12/7/2016 20 52' 2 Cu

12/10/2016 20 50' 1 Cu

12/12/2016 20 33' 1 Cu

12/15/2016 20 40' 1 Cu

12/17/2016 20 45' 3 Cu

12/20/2016 20 40' 2 Cu

12/23/2016 20 32' 3 Cu

12/27/2016 20 42' 1 Cu

12/28/2016 20 32' 2 Cu

20 44.9% 164

1/5/2016 21 55' 3 Cu

1/11/2016 21 55' 1 Cu

1/12/2016 21 55' 1 Cu

1/13/2016 21 55' 1 Cu

1/19/2016 21 55' 1 Cu

2/16/2016 21 50' 5 Cu

2/21/2016 21 53' 1 Cu

2/26/2016 21 45' 15 Cu

3/14/2016 21 10' 1 Cu

3/15/2016 21 10' 1 Cu

3/23/2016 21 47' 2 Cu

3/25/2016 21 47' 1 Cu

3/26/2016 21 45' 1 Cu

3/27/2016 21 45' 1 Cu

3/28/2016 21 45' 1 Cu

3/29/2016 21 44' 1 Cu

3/30/2016 21 44' 3 Cu

4/5/2016 21 44' 1 Cu

4/6/2016 21 50' 14 Cu

4/20/2016 21 50' 15 Cu

5/5/2016 21 50' 7 Cu

5/16/2016 21 47' 3 Cu

5/19/2016 21 47' 4 Cu

5/24/2016 21 45' 6 Cu

6/2/2016 21 62' 7 Cu

6/13/2016 21 25' 4 Cu

6/23/2016 21 58' 1 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

6/25/2016 21 47' 3 Cu

6/28/2016 21 47' 1 Cu

6/29/2016 21 47' 2 Cu

7/1/2016 21 55' 2 Cu

7/3/2016 21 48' 2 Cu

7/5/2016 21 27' 3 Cu

7/20/2016 21 50' 2 Cu

7/22/2016 21 46' 1 Cu

7/25/2016 21 50' 1 Cu

7/30/2016 21 30' 1 Cu

8/1/2016 21 51' 2 Cu

8/9/2016 21 37' 1 Cu

8/16/2016 21 45' 4 Cu

8/22/2016 21 50' 4 Cu

8/26/2016 21 50' 1 Cu

8/27/2016 21 50' 7 Cu

9/3/2016 21 54' 1 Cu

9/4/2016 21 54' 1 Cu

9/5/2016 21 54' 1 Cu

9/8/2016 21 58' 2 Cu

9/12/2016 21 42' 3 Cu

9/15/2016 21 42' 1 Cu

9/16/2016 21 50' 2 Cu

9/20/2016 21 50' 1 Cu

9/21/2016 21 50' 1 Cu

9/27/2016 21 38' 3 Cu

10/3/2016 21 52' 1 Cu

10/4/2016 21 48' 1 Cu

10/6/2016 21 46' 1 Cu

10/13/2016 21 42' 4 Cu

10/17/2016 21 49' 1 Cu

10/18/2016 21 37' 1 Cu

10/19/2016 21 63' 1 Cu

10/24/2016 21 49' 7 Cu

10/31/2016 21 42' 5 Cu

11/8/2016 21 37' 1 Cu

11/9/2016 21 37' 1 Cu

11/14/2016 21 37' 11 Cu

11/25/2016 21 51' 2 Cu

11/29/2016 21 48' 3 Cu

12/3/2016 21 50' 1 Cu

12/6/2016 21 53' 7 Cu

12/12/2016 21 33' 1 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

12/18/2016 21 47' 1 Cu

12/19/2016 21 47' 1 Cu

12/20/2016 21 46' 1 Cu

12/21/2016 21 52' 1 Cu

12/27/2016 21 42' 3 Cu

21 103.3% 377

1/4/2016 22 45' 1 Cu

1/5/2016 22 45' 1 Cu

1/6/2016 22 45' 1 Cu

1/7/2016 22 45' 1 Cu

1/13/2016 22 46' 1 Cu

1/14/2016 22 50' 3 Cu

2/7/2016 22 48' 3 Cu

2/10/2016 22 48' 1 Cu

2/11/2016 22 48' 1 Cu

2/17/2016 22 37' 1 Cu

3/4/2016 22 48' 1 Cu

3/5/2016 22 48' 2 Cu

3/10/2016 22 50' 1 Cu

3/11/2016 22 57' 1 Cu

3/15/2016 22 10' 1 Cu

3/27/2016 22 37' 1 Cu

4/2/2016 22 33' 3 Cu

4/16/2016 22 54' 1 Cu

4/20/2016 22 45' 1 Cu

4/26/2016 22 37' 1 Cu

4/27/2016 22 37' 1 Cu

4/29/2016 22 45' 1 Cu

5/1/2016 22 57' 2 Cu

5/9/2016 22 37' 1 Cu

5/12/2016 22 37' 1 Cu

5/14/2016 22 40' 1 Cu

5/15/2016 22 44' 17 Cu

6/10/2016 22 52' 1 Cu

6/11/2016 22 52' 1 Cu

6/13/2016 22 37' 4 Cu

6/17/2016 22 49' 1 Cu

6/24/2016 22 43' 3 Cu

7/1/2016 22 48' 1 Cu

7/2/2016 22 51' 2 Cu

7/7/2016 22 46' 2 Cu

7/20/2016 22 35' 1 Cu

7/21/2016 22 30' 4 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

7/25/2016 22 30' 3 Cu

7/29/2016 22 50' 2 Cu

8/2/2016 22 64' 1 Cu

8/6/2016 22 16' 1 Cu

8/10/2016 22 50' 2 Cu

8/18/2016 22 37' 1 Cu

8/27/2016 22 50' 7 Cu

9/2/2016 22 44' 3 Cu

9/7/2016 22 43' 1 Cu

9/13/2016 22 40' 1 Cu

9/16/2016 22 46' 3 Cu

9/19/2016 22 25' 3 Cu

9/28/2016 22 60' 12 Cu

10/3/2016 22 50' 1 Cu

10/8/2016 22 50' 1 Cu

10/11/2016 22 46' 2 Cu

10/13/2016 22 46' 9 Cu

10/22/2016 22 46' 2 Cu

10/24/2016 22 50' 3 Cu

10/27/2016 22 41' 4 Cu

10/31/2016 22 46' 7 Cu

11/8/2016 22 37' 1 Cu

11/9/2016 22 37' 1 Cu

11/10/2016 22 47' 1 Cu

11/14/2016 22 47' 1 Cu

11/15/2016 22 47' 6 Cu

12/12/2016 22 62' 1 Cu

12/17/2016 22 46' 1 Cu

12/18/2016 22 46' 1 Cu

12/29/2016 22 50' 2 Cu

22 145.8% 532

1/8/2016 23 45' 11 Cu

1/19/2016 23 45' 7 Cu

1/26/2016 23 45' 4 Cu

1/30/2016 23 45' 5 Cu

2/11/2016 23 53' 1 Cu

3/8/2016 23 53' 2 Cu

3/14/2016 23 45' 1 Cu

3/15/2016 23 10' 1 Cu

3/22/2016 23 46' 2 Cu

3/24/2016 23 46' 2 Cu

4/1/2016 23 45' 1 Cu

4/4/2016 23 46' 1 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

4/6/2016 23 44' 2 Cu

4/14/2016 23 36' 2 Cu

4/21/2016 23 52' 1 Cu

4/23/2016 23 62' 3 Cu

4/26/2016 23 58' 1 Cu

4/29/2016 23 47' 1 Cu

4/30/2016 23 47' 5 Cu

5/5/2016 23 47' 1 Cu

5/12/2016 23 52' 1 Cu

5/13/2016 23 44' 2 Cu

5/19/2016 23 52' 1 Cu

5/28/2016 23 19' 2 Cu

6/6/2016 23 60' 1 Cu

6/7/2016 23 60' 1 Cu

6/13/2016 23 45' 2 Cu

6/17/2016 23 46' 1 Cu

6/23/2016 23 65' 3 Cu

6/26/2016 23 65' 1 Cu

6/27/2016 23 65' 1 Cu

6/30/2016 23 65' 1 Cu

7/1/2016 23 50' 4 Cu

7/6/2016 23 60' 2 Cu

7/8/2016 23 30' 5 Cu

7/13/2016 23 30' 8 Cu

7/21/2016 23 43' 1 Cu

7/23/2016 23 54' 3 Cu

7/30/2016 23 50' 1 Cu

7/31/2016 23 16' 6 Cu

8/6/2016 23 46' 1 Cu

8/7/2016 23 65' 1 Cu

8/8/2016 23 37' 1 Cu

8/9/2016 23 37' 1 Cu

8/10/2016 23 50' 1 Cu

8/11/2016 23 50' 1 Cu

8/16/2016 23 50' 3 Cu

8/25/2016 23 47' 3 Cu

8/28/2016 23 47' 2 Cu

9/1/2016 23 47' 1 Cu

9/2/2016 23 47' 1 Cu

9/4/2016 23 45' 1 Cu

9/7/2016 23 43' 1 Cu

9/12/2016 23 37' 1 Cu

9/13/2016 23 37' 1 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

9/14/2016 23 37' 2 Cu

9/17/2016 23 51' 1 Cu

9/19/2016 23 47' 1 Cu

9/21/2016 23 50' 2 Cu

9/27/2016 23 46' 1 Cu

9/28/2016 23 60' 12 Cu

10/15/2016 23 47' 1 Cu

10/17/2016 23 53' 3 Cu

10/24/2016 23 46' 4 Cu

10/28/2016 23 46' 1 Cu

10/29/2016 23 30' 3 Cu

11/1/2016 23 45' 1 Cu

11/5/2016 23 45' 1 Cu

11/7/2016 23 44' 2 Cu

11/9/2016 23 52' 2 Cu

11/11/2016 23 52' 1 Cu

11/14/2016 23 45' 4 Cu

11/21/2016 23 40' 5 Cu

11/27/2016 23 40' 2 Cu

11/29/2016 23 40' 2 Cu

12/1/2016 23 40' 1 Cu

12/5/2016 23 40' 2 Cu

12/7/2016 23 52' 2 Cu

12/8/2016 23 48' 3 Cu

12/12/2016 23 52' 3 Cu

12/15/2016 23 47' 1 Cu

12/16/2016 23 48' 1 Cu

12/18/2016 23 53' 2 Cu

12/24/2016 23 46' 2 Cu

23 51.8% 189

1/8/2016 24 45' 5 Cu

1/14/2016 24 50' 1 Cu

2/8/2016 24 45' 4 Cu

2/15/2016 24 57' 4 Cu

2/27/2016 24 52' 2 Cu

3/10/2016 24 51' 1 Cu

3/12/2016 24 57' 1 Cu

3/20/2016 24 46' 1 Cu

3/25/2016 24 49' 1 Cu

3/26/2016 24 49' 1 Cu

3/30/2016 24 46' 4 Cu

4/3/2016 24 46' 2 Cu

4/5/2016 24 48' 3 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

4/9/2016 24 50' 3 Cu

4/13/2016 24 54' 1 Cu

4/16/2016 24 50' 1 Cu

4/20/2016 24 45' 1 Cu

4/22/2016 24 46' 1 Cu

4/23/2016 24 46' 1 Cu

5/2/2016 24 37' 1 Cu

5/5/2016 24 46' 7 Cu

5/16/2016 24 52' 3 Cu

5/19/2016 24 45' 1 Cu

5/24/2016 24 57' 3 Cu

5/27/2016 24 45' 3 Cu

6/1/2016 24 40' 3 Cu

6/10/2016 24 52' 1 Cu

6/11/2016 24 52' 1 Cu

6/13/2016 24 34' 1 Cu

6/14/2016 24 50' 8 Cu

6/24/2016 24 46' 1 Cu

6/25/2016 24 46' 1 Cu

7/1/2016 24 46' 1 Cu

7/3/2016 24 30' 2 Cu

7/5/2016 24 30' 3 Cu

7/9/2016 24 46' 1 Cu

7/11/2016 24 47' 1 Cu

7/12/2016 24 48' 1 Cu

7/16/2016 24 46' 1 Cu

7/20/2016 24 29' 5 Cu

7/29/2016 24 55' 3 Cu

8/1/2016 24 25' 4 Cu

8/5/2016 24 49' 1 Cu

8/6/2016 24 46' 1 Cu

8/7/2016 24 60' 5 Cu

8/16/2016 24 50' 3 Cu

8/20/2016 24 46' 1 Cu

8/22/2016 24 46' 1 Cu

8/23/2016 24 46' 1 Cu

8/24/2016 24 46' 1 Cu

8/25/2016 24 46' 1 Cu

8/26/2016 24 47' 1 Cu

9/1/2016 24 30' 1 Cu

9/2/2016 24 54' 1 Cu

9/3/2016 24 42' 3 Cu

9/7/2016 24 42' 2 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

9/10/2016 24 46' 1 Cu

9/12/2016 24 33' 11 Cu

9/24/2016 24 42' 1 Cu

9/25/2016 24 46' 2 Cu

9/27/2016 24 38' 3 Cu

10/2/2016 24 50' 2 Cu

10/4/2016 24 37' 2 Cu

10/6/2016 24 46' 1 Cu

10/7/2016 24 46' 4 Cu

10/11/2016 24 46' 1 Cu

10/13/2016 24 58' 1 Cu

10/14/2016 24 50' 2 Cu

10/16/2016 24 50' 15 Cu

11/2/2016 24 50' 1 Cu

11/3/2016 24 50' 1 Cu

11/7/2016 24 46' 1 Cu

11/8/2016 24 46' 1 Cu

11/9/2016 24 48' 2 Cu

11/14/2016 24 41' 1 Cu

11/16/2016 24 46' 1 Cu

11/17/2016 24 46' 1 Cu

11/18/2016 24 46' 3 Cu

11/23/2016 24 58' 1 Cu

11/29/2016 24 38' 1 Cu

12/1/2016 24 47' 1 Cu

12/2/2016 24 50' 1 Cu

12/3/2016 24 50' 1 Cu

12/6/2016 24 53' 12 Cu

12/8/2016 24 47' 1 Cu

12/11/2016 24 48' 4 Cu

12/18/2016 24 46' 9 Cu

12/27/2016 24 46' 1 Cu

12/31/2016 24 46' 1 Cu

24 57.0% 208

1/4/2016 26 35' 4 Cu

1/11/2016 26 33' 1 Cu

2/4/2016 26 37' 1 Cu

2/5/2016 26 38' 1 Cu

2/6/2016 26 38' 6 Cu

2/16/2016 26 33' 3 Cu

2/22/2016 26 33' 1 Cu

2/23/2016 26 33' 2 Cu

2/25/2016 26 33' 1 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

3/4/2016 26 32' 3 Cu

3/7/2016 26 32' 1 Cu

3/8/2016 26 32' 2 Cu

3/10/2016 26 37' 1 Cu

3/19/2016 26 40' 1 Cu

3/23/2016 26 37' 2 Cu

3/27/2016 26 49' 1 Cu

4/4/2016 26 14' 1 Cu

4/5/2016 26 14' 3 Cu

4/14/2016 26 36' 1 Cu

4/18/2016 26 37' 4 Cu

4/22/2016 26 37' 1 Cu

4/25/2016 26 38' 1 Cu

4/26/2016 26 37' 1 Cu

4/28/2016 26 40' 1 Cu

4/29/2016 26 46' 6 Cu

5/7/2016 26 36' 1 Cu

5/8/2016 26 36' 1 Cu

5/19/2016 26 40' 1 Cu

5/26/2016 26 29' 1 Cu

5/28/2016 26 32' 2 Cu

5/29/2016 26 31' 3 Cu

6/1/2016 26 31' 1 Cu

6/4/2016 26 40' 2 Cu

6/8/2016 26 33' 2 Cu

6/10/2016 26 40' 1 Cu

6/12/2016 26 34' 1 Cu

6/17/2016 26 30' 1 Cu

6/20/2016 26 30' 1 Cu

6/23/2016 26 32' 1 Cu

6/25/2016 26 39' 1 Cu

6/29/2016 26 38' 6 Cu

7/5/2016 26 30' 3 Cu

7/8/2016 26 40' 2 Cu

7/10/2016 26 37' 7 Cu

7/20/2016 26 23' 1 Cu

7/21/2016 26 40' 3 Cu

7/24/2016 26 33' 2 Cu

7/29/2016 26 40' 3 Cu

8/2/2016 26 39' 2 Cu

8/5/2016 26 24' 3 Cu

8/11/2016 26 40' 2 Cu

8/19/2016 26 35' 1 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

8/20/2016 26 36' 3 Cu

8/23/2016 26 30' 3 Cu

8/29/2016 26 30' 1 Cu

8/30/2016 26 30' 1 Cu

8/31/2016 26 30' 1 Cu

9/1/2016 26 36' 1 Cu

9/2/2016 26 38' 3 Cu

9/6/2016 26 30' 1 Cu

9/7/2016 26 30' 1 Cu

9/8/2016 26 30' 1 Cu

9/9/2016 26 36' 3 Cu

9/12/2016 26 46' 1 Cu

9/13/2016 26 36' 1 Cu

9/14/2016 26 36' 3 Cu

9/17/2016 26 36' 4 Cu

9/23/2016 26 40' 2 Cu

9/26/2016 26 36' 2 Cu

9/28/2016 26 36' 1 Cu

9/29/2016 26 36' 1 Cu

9/30/2016 26 36' 2 Cu

10/2/2016 26 36' 2 Cu

10/4/2016 26 32' 1 Cu

10/5/2016 26 32' 2 Cu

10/10/2016 26 39' 9 Cu

10/19/2016 26 39' 1 Cu

10/20/2016 26 36' 3 Cu

10/23/2016 26 35' 8 Cu

11/3/2016 26 39' 1 Cu

11/4/2016 26 39' 3 Cu

11/7/2016 26 39' 1 Cu

11/9/2016 26 38' 2 Cu

11/12/2016 26 40' 1 Cu

11/14/2016 26 39' 1 Cu

11/15/2016 26 39' 4 Cu

11/21/2016 26 38' 1 Cu

11/24/2016 26 44' 2 Cu

11/29/2016 26 32' 3 Cu

12/8/2016 26 48' 3 Cu

12/11/2016 26 48' 5 Cu

12/18/2016 26 40' 1 Cu

12/19/2016 26 40' 2 Cu

12/22/2016 26 39' 6 Cu

12/28/2016 26 39' 1 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

26 55.9% 204

1/3/2016 27 30' 3 Cu

1/9/2016 27 30' 1 Cu

1/11/2016 27 33' 1 Cu

1/12/2016 27 42' 1 Cu

1/15/2016 27 36' 1 Cu

1/17/2016 27 36' 1 Cu

1/23/2016 27 38' 3 Cu

1/28/2016 27 33' 1 Cu

2/2/2016 27 33' 1 Cu

2/4/2016 27 33' 1 Cu

2/8/2016 27 33' 1 Cu

2/14/2016 27 30' 1 Cu

2/15/2016 27 30' 1 Cu

2/16/2016 27 30' 1 Cu

2/19/2016 27 33' 1 Cu

2/22/2016 27 33' 1 Cu

3/5/2016 27 38' 1 Cu

3/10/2016 27 32' 2 Cu

3/24/2016 27 38' 4 Cu

3/28/2016 27 38' 4 Cu

4/1/2016 27 38' 1 Cu

4/3/2016 27 38' 3 Cu

4/6/2016 27 38' 4 Cu

4/10/2016 27 38' 1 Cu

4/11/2016 27 38' 6 Cu

4/25/2016 27 30' 1 Cu

4/29/2016 27 40' 1 Cu

5/16/2016 27 42' 1 Cu

5/19/2016 27 37' 1 Cu

5/27/2016 27 40' 1 Cu

5/28/2016 27 30' 2 Cu

5/31/2016 27 29' 1 Cu

6/9/2016 27 25' 3 Cu

6/13/2016 27 30' 1 Cu

6/16/2016 27 31' 1 Cu

6/18/2016 27 26' 1 Cu

6/21/2016 27 30' 10 Cu

7/5/2016 27 30' 1 Cu

7/10/2016 27 36' 6 Cu

7/18/2016 27 27' 14 Cu

8/1/2016 27 27' 4 Cu

8/7/2016 27 23' 5 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

8/17/2016 27 42' 5 Cu

9/1/2016 27 32' 1 Cu

9/2/2016 27 20' 4 Cu

9/7/2016 27 36' 2 Cu

9/12/2016 27 36' 1 Cu

9/16/2016 27 32' 2 Cu

9/30/2016 27 37' 1 Cu

10/1/2016 27 37' 7 Cu

10/10/2016 27 34' 1 Cu

10/12/2016 27 38' 2 Cu

10/14/2016 27 34' 1 Cu

10/17/2016 27 37' 1 Cu

10/18/2016 27 36' 2 Cu

10/20/2016 27 36' 6 Cu

10/26/2016 27 36' 5 Cu

11/1/2016 27 41' 3 Cu

11/5/2016 27 41' 1 Cu

11/6/2016 27 41' 2 Cu

11/9/2016 27 55' 4 Cu

11/14/2016 27 36' 1 Cu

11/15/2016 27 36' 1 Cu

11/16/2016 27 36' 1 Cu

11/17/2016 27 27' 1 Cu

11/22/2016 27 30' 1 Cu

12/13/2016 27 30' 1 Cu

12/18/2016 27 53' 2 Cu

27 43.6% 159

1/1/2016 28 38' 2 Cu

1/3/2016 28 38' 2 Cu

1/5/2016 28 38' 1 Cu

1/6/2016 28 38' 2 Cu

1/16/2016 28 33' 1 Cu

1/21/2016 28 23' 1 Cu

1/25/2016 28 33' 1 Cu

2/2/2016 28 30' 1 Cu

2/4/2016 28 30' 1 Cu

2/8/2016 28 30' 1 Cu

2/10/2016 28 30' 1 Cu

2/16/2016 28 37' 1 Cu

2/18/2016 28 30' 1 Cu

2/28/2016 28 32' 1 Cu

3/3/2016 28 38' 3 Cu

3/6/2016 28 38' 3 Cu



Date Facility
Slip / 

Mooring 
Number

Percent of 
Time 

Occupied

Vessel 
Type

Vessel 
Length

Vessel 
Beam

Length of 
Stay 

(nights)

Paint 
Type

3/30/2016 28 33' 2 Cu

4/4/2016 28 33' 2 Cu

4/6/2016 28 33' 2 Cu

4/11/2016 28 33' 2 Cu

4/13/2016 28 33' 1 Cu

4/14/2016 28 33' 1 Cu

4/21/2016 28 33' 1 Cu

4/24/2016 28 40' 3 Cu

5/2/2016 28 33' 1 Cu

5/3/2016 28 33' 1 Cu

5/5/2016 28 33' 1 Cu

5/9/2016 28 33' 1 Cu

5/12/2016 28 33' 1 Cu

5/16/2016 28 33' 1 Cu

5/21/2016 28 39' 1 Cu

5/27/2016 28 20' 3 Cu

5/31/2016 28 30' 2 Cu

6/2/2016 28 30' 1 Cu

6/4/2016 28 30' 1 Cu

6/5/2016 28 30' 1 Cu

6/7/2016 28 30' 1 Cu

6/8/2016 28 20' 2 Cu

6/12/2016 28 30' 1 Cu

6/13/2016 28 25' 1 Cu

6/14/2016 28 30' 1 Cu

6/15/2016 28 30' 1 Cu

6/16/2016 28 25' 5 Cu

6/21/2016 28 30' 3 Cu

6/25/2016 28 30' 1 Cu

6/30/2016 28 36' 3 Cu

7/3/2016 28 19' 2 Cu

7/5/2016 28 19' 1 Cu

7/6/2016 28 30' 1 Cu

7/8/2016 28 48' 3 Cu

7/11/2016 28 30' 1 Cu

7/20/2016 28 32' 2 Cu

7/22/2016 28 30' 1 Cu

7/23/2016 28 32' 2 Cu

7/25/2016 28 32' 5 Cu

7/30/2016 28 32' 3 Cu

8/3/2016 28 51' 8 Cu

8/11/2016 28 26' 2 Cu

8/15/2016 28 29' 1 Cu
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Slip / 
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Number

Percent of 
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Vessel 
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Vessel 
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Length of 
Stay 

(nights)

Paint 
Type

9/2/2016 28 36' 4 Cu

9/6/2016 28 36' 1 Cu

9/19/2016 28 30' 2 Cu

9/27/2016 28 50' 1 Cu

10/1/2016 28 30' 1 Cu

10/4/2016 28 30' 2 Cu

10/6/2016 28 30' 1 Cu

10/10/2016 28 30' 3 Cu

10/14/2016 28 30' 4 Cu

10/18/2016 28 41' 1 Cu

10/19/2016 28 20' 3 Cu

10/22/2016 28 41' 1 Cu

10/23/2016 28 39' 2 Cu

10/25/2016 28 36' 3 Cu

10/28/2016 28 40' 3 Cu

11/1/2016 28 38' 3 Cu

11/4/2016 28 38' 3 Cu

11/7/2016 28 38' 4 Cu

11/14/2016 28 38' 1 Cu

11/15/2016 28 38' 1 Cu

11/16/2016 28 43' 2 Cu

11/18/2016 28 35' 3 Cu

11/22/2016 28 32' 2 Cu

11/25/2016 28 30' 5 Cu

11/30/2016 28 30' 1 Cu

12/1/2016 28 30' 1 Cu

12/5/2016 28 30' 1 Cu

12/6/2016 28 30' 1 Cu

12/7/2016 28 30' 1 Cu

12/8/2016 28 47' 1 Cu

12/12/2016 28 38' 7 Cu

12/19/2016 28 38' 3 Cu

12/22/2016 28 38' 1 Cu

12/23/2016 28 38' 4 Cu

49.3% 180
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WATER QUALITY RESULTS 
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FIELD DATA SHEETS 
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ANALYTICAL TESTING REPORTS 
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[TOC_1]Cover Letter[TOC]

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

Report Date:

 Project:

 Attn: 

Client:

P.O. #:

Fax:

Phones:

Turnaround Time:

Received Date:

10/11/2016

8/23/2016

Normal
Port of San Diego Shelter Island Yacht Basin

(858) 300-4323

(858) 300-4301

Rolf Schottle

Amec Foster Wheeler - San Diego 2

San Diego, CA 92123

9210 Sky Park Court, Suite 200

Work Orders: 6H24016

DoD-ELAP #L15-366  ●  ELAP-CA #1132  ●  EPA-UCMR #CA00211  ●  HW-DOH #  ●  ISO 17025 #L15-365  ●  LACSD #10143  ●  NELAP-OR 

#4047  ●  NJ-DEP #CA015  ●  NV-DEP #NAC 445A  ●  SCAQMD #93LA1006

This is a complete final report.  The information in this report applies to the samples analyzed in accordance with the chain-of-custody document.  Weck 

Laboratories certifies that the test results meet all requirements of TNI unless noted by qualifiers or written in the Case Narrative.  This analytical report must 

be reproduced in its entirety.

Dear Rolf Schottle,

Enclosed are the results of analyses for samples received 8/23/16 with the Chain-of-Custody document. The samples were 

received in good condition, at 4.5 °C and on ice.  All analyses met the method criteria except as noted in the case narrative or in 

the report with data qualifiers.

Hai Van Nguyen

Reviewed by:

Senior Project Manager
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

Port of San Diego Shelter Island Yacht Basin

Rolf Schottle

10/11/2016  15:55

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

[TOC_1]Case Narratives[TOC]

Case Narrative

This is a Supplement to the Certificate of Analysis previously issued 9/9/16 for the above referenced Project to report re-analysis 

results for SIYB-ER.

[TOC_1]Samples in Report[TOC]

Sample Summary

Sample ID Lab ID Matrix Sampled QualifiersSampled By

Water6H24016-01 08/23/16 17:55SIYB-1 Corey Sheredy/Chris 

Stransky

Water6H24016-02 08/23/16 18:40SIYB-1 (REP) Corey Sheredy/Chris 

Stransky

Water6H24016-03 08/23/16 16:50SIYB-2 Corey Sheredy/Chris 

Stransky

Water6H24016-04 08/23/16 15:25SIYB-3 Corey Sheredy/Chris 

Stransky

Water6H24016-05 08/23/16 14:00SIYB-4 Corey Sheredy/Chris 

Stransky

Water6H24016-06 08/23/16 12:40SIYB-5 Corey Sheredy/Chris 

Stransky

Water6H24016-07 08/23/16 11:30SIYB-6 Corey Sheredy/Chris 

Stransky

Water6H24016-08 08/23/16 10:00SIYB-REF Corey Sheredy/Chris 

Stransky

Water6H24016-09 08/23/16 08:00SIYB-ER Corey Sheredy/Chris 

Stransky

Water6H24016-09RE1 08/23/16 08:00SIYB-ER Corey Sheredy/Chris 

Stransky

Water6H24016-10 08/23/16 17:10SIYB-FB Corey Sheredy/Chris 

Stransky

Water6H24016-10RE1 08/23/16 17:10SIYB-FB Corey Sheredy/Chris 

Stransky
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

Port of San Diego Shelter Island Yacht Basin

Rolf Schottle

10/11/2016  15:55

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

[TOC_1]Sample Results[TOC]

Sample Results

6H24016-01 (Water)

Sample:  SIYB-1 Sampled: 08/23/16 17:55 by Corey Sheredy/Chris Stransky

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 5310B Analyst: jlpBatch ID: W6H1514 Prepared: 08/25/16 10:44

................................................................................................ 0.10 mg/l 08/25/16 12:2610.016Total Organic Carbon (TOC) 1.5

Method: SM 5310B Analyst: jlpBatch ID: W6H1526 Prepared: 08/25/16 11:08

................................................................................................ 0.10 mg/l 08/25/16 16:5510.016Dissolved Organic Carbon 1.2

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1574 Prepared: 08/26/16 10:41

................................................................................................ 0.010 ug/l 08/30/16 00:4210.0038Copper, Dissolved 11

................................................................................................ 0.010 ug/l 08/30/16 03:4210.0038Copper, Total 13

................................................................................................ 0.20 ug/l 08/30/16 00:4210.036Zinc, Dissolved 30

................................................................................................ 0.20 ug/l 08/30/16 03:4210.036Zinc, Total 30
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

Port of San Diego Shelter Island Yacht Basin

Rolf Schottle

10/11/2016  15:55

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H24016-02 (Water)

Sample:  SIYB-1 (REP) Sampled: 08/23/16 18:40 by Corey Sheredy/Chris Stransky

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 5310B Analyst: jlpBatch ID: W6H1514 Prepared: 08/25/16 10:44

................................................................................................ 0.10 mg/l 08/25/16 12:4110.016Total Organic Carbon (TOC) 1.5

Method: SM 5310B Analyst: jlpBatch ID: W6H1526 Prepared: 08/25/16 11:08

................................................................................................ 0.10 mg/l 08/25/16 17:0910.016Dissolved Organic Carbon 1.2

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1574 Prepared: 08/26/16 10:41

................................................................................................ 0.010 ug/l 08/30/16 00:5610.0038Copper, Dissolved 12

................................................................................................ 0.010 ug/l 08/30/16 03:5610.0038Copper, Total 13

................................................................................................ 0.20 ug/l 08/30/16 00:5610.036Zinc, Dissolved 31

................................................................................................ 0.20 ug/l 08/30/16 03:5610.036Zinc, Total 31
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

Port of San Diego Shelter Island Yacht Basin

Rolf Schottle

10/11/2016  15:55

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H24016-03 (Water)

Sample:  SIYB-2 Sampled: 08/23/16 16:50 by Corey Sheredy/Chris Stransky

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 5310B Analyst: jlpBatch ID: W6H1514 Prepared: 08/25/16 10:44

................................................................................................ 0.10 mg/l 08/25/16 13:0110.016Total Organic Carbon (TOC) 1.5

Method: SM 5310B Analyst: jlpBatch ID: W6H1526 Prepared: 08/25/16 11:08

................................................................................................ 0.10 mg/l 08/25/16 17:2310.016Dissolved Organic Carbon 1.3

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1574 Prepared: 08/26/16 10:41

................................................................................................ 0.010 ug/l 08/30/16 01:1010.0038Copper, Dissolved 8.9

................................................................................................ 0.010 ug/l 08/30/16 04:0910.0038Copper, Total 10

................................................................................................ 0.20 ug/l 08/30/16 01:1010.036Zinc, Dissolved 23

................................................................................................ 0.20 ug/l 08/30/16 04:0910.036Zinc, Total 24
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

Port of San Diego Shelter Island Yacht Basin

Rolf Schottle

10/11/2016  15:55

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H24016-04 (Water)

Sample:  SIYB-3 Sampled: 08/23/16 15:25 by Corey Sheredy/Chris Stransky

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 5310B Analyst: jlpBatch ID: W6H1514 Prepared: 08/25/16 10:44

................................................................................................ 0.10 mg/l 08/25/16 13:1710.016Total Organic Carbon (TOC) 1.6

Method: SM 5310B Analyst: jlpBatch ID: W6H1526 Prepared: 08/25/16 11:08

................................................................................................ 0.10 mg/l 08/25/16 17:4210.016Dissolved Organic Carbon 1.3

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1574 Prepared: 08/26/16 10:41

................................................................................................ 0.010 ug/l 08/30/16 01:2410.0038Copper, Dissolved 9.2

................................................................................................ 0.010 ug/l 08/30/16 04:2310.0038Copper, Total 11

................................................................................................ 0.20 ug/l 08/30/16 01:2410.036Zinc, Dissolved 24

................................................................................................ 0.20 ug/l 08/30/16 04:2310.036Zinc, Total 24
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

Port of San Diego Shelter Island Yacht Basin

Rolf Schottle

10/11/2016  15:55

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H24016-05 (Water)

Sample:  SIYB-4 Sampled: 08/23/16 14:00 by Corey Sheredy/Chris Stransky

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 5310B Analyst: jlpBatch ID: W6H1514 Prepared: 08/25/16 10:44

................................................................................................ 0.10 mg/l 08/25/16 14:2210.016Total Organic Carbon (TOC) 1.6

Method: SM 5310B Analyst: jlpBatch ID: W6H1526 Prepared: 08/25/16 11:08

................................................................................................ 0.10 mg/l 08/25/16 18:3810.016Dissolved Organic Carbon 1.2

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1574 Prepared: 08/26/16 10:41

................................................................................................ 0.010 ug/l 08/30/16 01:3810.0038Copper, Dissolved 8.5

................................................................................................ 0.010 ug/l 08/30/16 04:3710.0038Copper, Total 9.7

................................................................................................ 0.20 ug/l 08/30/16 01:3810.036Zinc, Dissolved 22

................................................................................................ 0.20 ug/l 08/30/16 04:3710.036Zinc, Total 23
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

Port of San Diego Shelter Island Yacht Basin

Rolf Schottle

10/11/2016  15:55

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H24016-06 (Water)

Sample:  SIYB-5 Sampled: 08/23/16 12:40 by Corey Sheredy/Chris Stransky

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 5310B Analyst: jlpBatch ID: W6H1514 Prepared: 08/25/16 10:44

................................................................................................ 0.10 mg/l 08/25/16 14:4110.016Total Organic Carbon (TOC) 1.3

Method: SM 5310B Analyst: jlpBatch ID: W6H1526 Prepared: 08/25/16 11:08

................................................................................................ 0.10 mg/l 08/25/16 18:5210.016Dissolved Organic Carbon 1.2

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1574 Prepared: 08/26/16 10:41

................................................................................................ 0.010 ug/l 08/30/16 01:5110.0038Copper, Dissolved 3.3

................................................................................................ 0.010 ug/l 08/30/16 04:5110.0038Copper, Total 4.0

................................................................................................ 0.20 ug/l 08/30/16 01:5110.036Zinc, Dissolved 9.5

................................................................................................ 0.20 ug/l 08/30/16 04:5110.036Zinc, Total 10
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

Port of San Diego Shelter Island Yacht Basin

Rolf Schottle

10/11/2016  15:55

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H24016-07 (Water)

Sample:  SIYB-6 Sampled: 08/23/16 11:30 by Corey Sheredy/Chris Stransky

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 5310B Analyst: jlpBatch ID: W6H1514 Prepared: 08/25/16 10:44

................................................................................................ 0.10 mg/l 08/25/16 14:5910.016Total Organic Carbon (TOC) 1.2

Method: SM 5310B Analyst: jlpBatch ID: W6H1526 Prepared: 08/25/16 11:08

................................................................................................ 0.10 mg/l 08/25/16 19:0710.016Dissolved Organic Carbon 1.2

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1574 Prepared: 08/26/16 10:41

................................................................................................ 0.010 ug/l 08/30/16 02:0510.0038Copper, Dissolved 1.7

................................................................................................ 0.010 ug/l 08/30/16 05:0410.0038Copper, Total 2.3

................................................................................................ 0.20 ug/l 08/30/16 02:0510.036Zinc, Dissolved 5.3

................................................................................................ 0.20 ug/l 08/30/16 05:0410.036Zinc, Total 5.6
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

Port of San Diego Shelter Island Yacht Basin

Rolf Schottle

10/11/2016  15:55

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H24016-08 (Water)

Sample:  SIYB-REF Sampled: 08/23/16 10:00 by Corey Sheredy/Chris Stransky

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 5310B Analyst: jlpBatch ID: W6H1514 Prepared: 08/25/16 10:44

................................................................................................ 0.10 mg/l 08/25/16 15:1510.016Total Organic Carbon (TOC) 1.4

Method: SM 5310B Analyst: jlpBatch ID: W6H1526 Prepared: 08/25/16 11:08

................................................................................................ 0.10 mg/l 08/25/16 19:2610.016Dissolved Organic Carbon 1.3

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1574 Prepared: 08/26/16 10:41

................................................................................................ 0.010 ug/l 08/30/16 02:1910.0038Copper, Dissolved 1.5

................................................................................................ 0.010 ug/l 08/30/16 05:1810.0038Copper, Total 2.2

................................................................................................ 0.20 ug/l 08/30/16 02:1910.036Zinc, Dissolved 5.7

................................................................................................ 0.20 ug/l 08/30/16 05:1810.036Zinc, Total 6.5
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

Port of San Diego Shelter Island Yacht Basin

Rolf Schottle

10/11/2016  15:55

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H24016-09 (Water)

Sample:  SIYB-ER Sampled: 08/23/16  8:00 by Corey Sheredy/Chris Stransky

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 5310B Analyst: jlpBatch ID: W6H1514 Prepared: 08/25/16 10:44

................................................................................................ 0.10 mg/l 08/25/16 15:3210.016Total Organic Carbon (TOC) 0.25

Method: SM 5310B Analyst: jlpBatch ID: W6H1526 Prepared: 08/25/16 11:08

................................................................................................ 0.10 mg/l 08/25/16 19:3910.016Dissolved Organic Carbon 0.26

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1574 Prepared: 08/26/16 10:41

................................................................................................ 0.010 ug/l 08/30/16 02:3310.0038Copper, Dissolved 0.056

................................................................................................ 0.010 ug/l 08/30/16 05:3210.0038Copper, Total 0.13

................................................................................................ 0.20 ug/l 08/30/16 02:3310.036Zinc, Dissolved 1.3

................................................................................................ 0.20 ug/l 08/30/16 05:3210.036Zinc, Total 8.5
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

Port of San Diego Shelter Island Yacht Basin

Rolf Schottle

10/11/2016  15:55

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H24016-09RE1 (Water)

Sample:  SIYB-ER Sampled: 08/23/16  8:00 by Corey Sheredy/Chris Stransky

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6I0870 Prepared: 09/16/16 11:45

................................................................................................ 0.010 ug/l 09/20/16 02:1410.0038Copper, Dissolved 0.014

................................................................................................ 0.010 ug/l 09/20/16 02:0010.0038Copper, Total 0.082

................................................................................................ 0.20 ug/l 09/20/16 02:1410.036Zinc, Dissolved 1.2

................................................................................................ 0.20 ug/l 09/20/16 02:0010.036Zinc, Total 3.0
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

Port of San Diego Shelter Island Yacht Basin

Rolf Schottle

10/11/2016  15:55

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H24016-10 (Water)

Sample:  SIYB-FB Sampled: 08/23/16 17:10 by Corey Sheredy/Chris Stransky

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 5310B Analyst: jlpBatch ID: W6H1514 Prepared: 08/25/16 10:44

................................................................................................ 0.10 mg/l 08/25/16 15:4910.016Total Organic Carbon (TOC) 0.12

Method: SM 5310B Analyst: jlpBatch ID: W6H1526 Prepared: 08/25/16 11:08

................................................................................................ 0.10 mg/l 08/25/16 19:5310.016Dissolved Organic Carbon 0.20

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1574 Prepared: 08/26/16 10:41

................................................................................................ 0.010 Jug/l 08/30/16 03:2810.0038Copper, Dissolved 0.0093

................................................................................................ 0.010 ug/l 08/30/16 06:2710.0038Copper, Total 0.034

................................................................................................ 0.20 ug/l 08/30/16 03:2810.036Zinc, Dissolved 0.45

.............................................................................................. 0.20 ug/l 08/30/16 06:2710.036Zinc, Total ND
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(Continued)Sample Results

6H24016-10RE1 (Water)

Sample:  SIYB-FB Sampled: 08/23/16 17:10 by Corey Sheredy/Chris Stransky

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6I0285 Prepared: 09/07/16 16:47

................................................................................................ 0.20 A-01, Jug/l 09/09/16 04:1810.036Zinc, Dissolved 0.16
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[TOC_1]Quality Assurance Results[TOC]

Quality Control Results

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods

 Analyte Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit QualifierMDL

Batch:  W6H1514 - SM 5310B 

Prepared & Analyzed: 08/25/16 Blank (W6H1514-BLK1)

..................................................................... Jmg/l0.0090Total Organic Carbon (TOC) 0.0126

Prepared & Analyzed: 08/25/16 LCS (W6H1514-BS1)

..................................................................... 1.00 1080-12098mg/l0.0090Total Organic Carbon (TOC) 0.977

Prepared & Analyzed: 08/25/16 Source: 6H24016-04Matrix Spike (W6H1514-MS1)

..................................................................... 5.00 1.55 1080-12087mg/l0.0090Total Organic Carbon (TOC) 5.90

Prepared & Analyzed: 08/25/16 Source: 6H24016-04Matrix Spike Dup (W6H1514-MSD1)

..................................................................... 5.00 1.55 1080-12087 0.03mg/l0.0090Total Organic Carbon (TOC) 5.90

Batch:  W6H1526 - SM 5310B 

Prepared & Analyzed: 08/25/16 Blank (W6H1526-BLK1)

..................................................................... mg/l0.013Dissolved Organic Carbon ND

Prepared & Analyzed: 08/25/16 LCS (W6H1526-BS1)

..................................................................... 1.00 2080-12096mg/l0.013Dissolved Organic Carbon 0.957

Prepared & Analyzed: 08/25/16 Source: 6H24016-04Matrix Spike (W6H1526-MS1)

..................................................................... 5.00 1.32 2080-12094mg/l0.013Dissolved Organic Carbon 6.04

Prepared & Analyzed: 08/25/16 Source: 6H24016-04Matrix Spike Dup (W6H1526-MSD1)

..................................................................... 5.00 1.32 2080-12088 5mg/l0.013Dissolved Organic Carbon 5.74
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Quality Control Results (Continued)

Metals - Low Level by 1600 Series Methods

 Analyte Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit QualifierMDL

Batch:  W6H1574 - EPA 1640 

Prepared: 08/26/16  Analyzed: 08/29/16 Blank (W6H1574-BLK1)

..................................................................... Jug/l0.0038Copper, Dissolved 0.00687

..................................................................... ug/l0.0038Copper, Total ND

..................................................................... ug/l0.036Zinc, Dissolved ND

..................................................................... ug/l0.036Zinc, Total ND

Prepared: 08/26/16  Analyzed: 08/29/16 LCS (W6H1574-BS1)

..................................................................... 10.0 70-130102ug/l0.0038Copper, Dissolved 10.2

..................................................................... 10.0 73-122102ug/l0.0038Copper, Total 10.2

..................................................................... 30.0 75-127103ug/l0.036Zinc, Dissolved 30.9

..................................................................... 30.0 75-127103ug/l0.036Zinc, Total 30.9

Prepared: 08/26/16  Analyzed: 08/29/16 Source: 6H24016-01Matrix Spike (W6H1574-MS1)

..................................................................... 10.0 11.4 70-13095ug/l0.0038Copper, Dissolved 20.9

..................................................................... 10.0 12.6 60-138101ug/l0.0038Copper, Total 22.7

..................................................................... 30.0 29.7 68-13296ug/l0.036Zinc, Dissolved 58.5

..................................................................... 30.0 29.9 68-132101ug/l0.036Zinc, Total 60.3

Prepared: 08/26/16  Analyzed: 08/29/16 Source: 6H24016-03Matrix Spike (W6H1574-MS2)

..................................................................... 10.0 8.95 70-130103ug/l0.0038Copper, Dissolved 19.2

..................................................................... 10.0 10.2 60-13898ug/l0.0038Copper, Total 20.0

..................................................................... 30.0 22.8 68-132107ug/l0.036Zinc, Dissolved 54.9

..................................................................... 30.0 23.8 68-132101ug/l0.036Zinc, Total 54.1

Prepared: 08/26/16  Analyzed: 08/29/16 Source: 6H24016-01Matrix Spike Dup (W6H1574-MSD1)

..................................................................... 10.0 11.4 3070-13098 1ug/l0.0038Copper, Dissolved 21.2

..................................................................... 10.0 12.6 3060-13894 3ug/l0.0038Copper, Total 22.0

..................................................................... 30.0 29.7 3068-132102 3ug/l0.036Zinc, Dissolved 60.3

..................................................................... 30.0 29.9 3068-13297 2ug/l0.036Zinc, Total 58.9
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Quality Control Results (Continued)

Metals - Low Level by 1600 Series Methods (Continued)

 Analyte Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit QualifierMDL

Batch:  W6H1574 - EPA 1640  (Continued)

Prepared: 08/26/16  Analyzed: 08/30/16 Source: 6H24016-03Matrix Spike Dup (W6H1574-MSD2)

..................................................................... 10.0 8.95 3070-130108 2ug/l0.0038Copper, Dissolved 19.7

..................................................................... 10.0 10.2 3060-138102 2ug/l0.0038Copper, Total 20.4

..................................................................... 30.0 22.8 3068-132115 4ug/l0.036Zinc, Dissolved 57.2

..................................................................... 30.0 23.8 3068-132101 0.2ug/l0.036Zinc, Total 54.2

Batch:  W6I0285 - EPA 1640 

Prepared: 09/07/16  Analyzed: 09/09/16 Blank (W6I0285-BLK1)

..................................................................... Jug/l0.036Zinc, Dissolved 0.153

Prepared: 09/07/16  Analyzed: 09/09/16 LCS (W6I0285-BS1)

..................................................................... 30.0 75-127111ug/l0.036Zinc, Dissolved 33.3

Prepared: 09/07/16  Analyzed: 09/09/16 Source: 6H24016-10RE1Matrix Spike (W6I0285-MS1)

..................................................................... 30.0 0.157 68-132111ug/l0.036Zinc, Dissolved 33.5

Prepared: 09/07/16  Analyzed: 09/09/16 Source: 6H24016-10RE1Matrix Spike Dup (W6I0285-MSD1)

..................................................................... 30.0 0.157 3068-132111 0.3ug/l0.036Zinc, Dissolved 33.6

Batch:  W6I0870 - EPA 1640 

Prepared: 09/16/16  Analyzed: 09/20/16 Blank (W6I0870-BLK1)

..................................................................... ug/l0.0038Copper, Dissolved ND

..................................................................... ug/l0.0038Copper, Total ND

..................................................................... Jug/l0.036Zinc, Dissolved 0.0409

..................................................................... ug/l0.036Zinc, Total ND

Page 17 of 196H24016

14859 East Clark Avenue,City of Industry CA, 91745  |  Phone: (626) 336-2139  |  Fax: (626) 336-2634

www.wecklabs.com

http://www.wecklabs.com


Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

Port of San Diego Shelter Island Yacht Basin

Rolf Schottle

10/11/2016  15:55

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

Quality Control Results (Continued)

Metals - Low Level by 1600 Series Methods (Continued)

 Analyte Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit QualifierMDL

Batch:  W6I0870 - EPA 1640  (Continued)

Prepared: 09/16/16  Analyzed: 09/20/16 LCS (W6I0870-BS1)

..................................................................... 10.0 70-130102ug/l0.0038Copper, Dissolved 10.2

..................................................................... 10.0 73-122102ug/l0.0038Copper, Total 10.2

..................................................................... 30.0 75-127103ug/l0.036Zinc, Dissolved 30.9

..................................................................... 30.0 75-127103ug/l0.036Zinc, Total 30.9

Prepared: 09/16/16  Analyzed: 09/20/16 Source: 6H24016-09RE1Matrix Spike (W6I0870-MS1)

..................................................................... 10.0 0.0824 60-138101ug/l0.0038Copper, Total 10.2

..................................................................... 30.0 2.97 68-132104ug/l0.036Zinc, Total 34.0

Prepared: 09/16/16  Analyzed: 09/20/16 Source: 6H24016-09RE1Matrix Spike Dup (W6I0870-MSD1)

..................................................................... 10.0 0.0824 3060-138100 2ug/l0.0038Copper, Total 10.0

..................................................................... 30.0 2.97 3068-132102 2ug/l0.036Zinc, Total 33.5
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[TOC_1]Qualifiers and Definitions[TOC]

Notes and Definitions
DefinitionItem

Sample was filtered and preserved on 08/30/16 @ 1045am.A-01

Estimated conc. detected <MRL and >MDL.J

NOT DETECTED at or above the Method Reporting Limit (MRL).  If Method Detection Limit (MDL) is reported, then ND means not detected at or 

above the MDL.

ND

DilutionDil

Sample results reported on a dry weight basisdry

Relative Percent DifferenceRPD

Percent Recovery% Rec

Sample that was matrix spiked or duplicated.Source

Method Detection LimitMDL

The minimum levels, concentrations, or quantities of a target variable (e.g., target analyte) that can be reported with a specified degree of confidence.  

The MRL is also known as Limit of Quantitation (LOQ) and Detection Limit for Reporting (DLR)

MRL

Minimum Detectable ActivityMDA

Not ReportableNR

Tentatively Identified Compound (TIC) using mass spectrometry. The reported concentration is relative concentration based on the nearest internal 

standard.  If the library search produces no matches at, or above 85%, the compound is reported as unknown.

TIC

Any remaining sample(s) will be disposed of one month from the final report date unless other arrangements are made in advance.

An Absence of Total Coliform meets the drinking water standards as established by the California State Water Resources Control Board (SWRCB)

All results are expressed on wet weight basis unless otherwise specified.

All samples collected by Weck Laboratories have been sampled in accordance to laboratory SOP Number MIS 002.
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Island Yacht Basin Total Maximum 
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Data Quality Assurance:    

o Nautilus Environmental is accredited in accordance with NELAP by the State of 
Oregon Environmental Laboratory Accreditation Program (Certificate No. 4053).  It 
is also certified by the State of California Water Resources Control Board 
Environmental Laboratory Accreditation Program (Certificate No. 1802) and the 
State of Washington Department of Ecology (Lab ID C552).  Specific fields of 
testing applicable to each accreditation are available upon request.  All data have 
been reviewed and verified.   

o All data have been reviewed and verified. 

o All test results have met minimum test acceptability criteria under their respective 
EPA protocols, unless otherwise noted in this report. 

o All test results have met internal Quality Assurance Program requirements.   
 

 

 

                

Results verified by: ______________________________________________ 
 

 

 

Prepared for:     Amec Foster Wheeler 
   9210 Sky Park Court, Suite 200 
         San Diego, CA 92123 
 
  
Prepared by:  Nautilus Environmental  
   4340 Vandever Avenue 

San Diego, CA  92120 
(858) 587-7333 
 

  
Report Submitted: October 13, 2016 
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Ambient receiving water samples were collected in the Shelter Island Yacht Basin (SIYB), San Diego, 

California, in August 2016 to fulfill annual monitoring requirements for the SIYB Dissolved Copper Total 

Maximum Daily Load (TMDL) program.  Samples were collected by Amec Foster Wheeler (AMEC) staff 

and delivered to the Nautilus laboratory for toxicity testing.  Six samples were collected at previously 

monitored locations from the outer basin area nearest to the mouth of San Diego Bay (SIYB-6) inward 

toward the closed end of the yacht basin that receives the least amount of tidal flushing (SIYB-1).   A 

reference sample (SIYB-REF) was also collected inside San Diego Bay, just outside of the SIYB.  Samples 

were tested using a marine larval fish acute survival toxicity test and a bivalve larvae chronic survival and 

development test. 

Introduction 

 

Sample Information 

Materials and Methods 
 

Client:  Amec Foster Wheeler/Port of San Diego 

Sample ID (Sample Collection Date; Time): 1. SIYB-1 (8/23/16; 17:55) 
2. SIYB-2 (8/23/16; 16:50) 
3. SIYB-3 (8/23/16; 15:25) 
4. SIYB-4 (8/23/16; 14:00) 
5. SIYB-5 (8/23/16; 12:40) 
6. SIYB-6 (8/23/16; 11:30) 
7. SIYB-REF (8/23/16; 10:00) 

Sample Receipt Date; Time: 8/23/16; 20:45 

Sample Material (sample type): Ambient Water (grab samples) 
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Bivalve Larvae Chronic Survival and Development Test Specifications 

Test Period: 8/24/16; 16:30 – 8/26/16; 16:30 

Test Organism: Mytilus galloprovincialis (Mediterranean mussel) 

Test Organism Source: Kamilche Seafarms (Shelton, WA) 

Control and Dilution Water: Natural seawater from Scripps Institution of Oceanography 
inlet, 20 micron (µm)-filtered, 34 ± 2 parts per thousand (ppt). 
All replicates from each sample were randomized within in a 
single vial tray, each with its own separate lab control.  

Additional Control: A 0.45 µm-filtered method control was also tested (one filtered 
method control for all sites). 

Test Concentrations: 100, 50, 25, 12.5 and 6.25 percent of each sample. A 100 
percent sub-sample from each site was also tested after 0.45 
µm filtration for the bivalve test to remove native algae that 
may interfere with test organisms.  

Number of Organisms/Replicate: ~150 embryos 

Number of Replicates/Concentration: 5 

Test Temperature: 15 ± 1 degrees Celsius (o

Test Acceptability Criteria: 

C) 

Lab control mean percent survival must be 50 percent, and 90 
percent of surviving organisms must have normal shell 
development.  The percent minimum significant difference 
(PMSD) in the test must be less than 25.  

Concurrent Reference Toxicant Test: Copper chloride 

Protocol Used: USEPA West Coast Manual, 1995 (EPA/600/R-95/136), ASTM 
1998, PTI 1995 

 
Pacific Topsmelt Acute Survival Test Specifications 
Test Period: 8/24/16; 11:20 to 11:40 – 8/28/16; 09:45 to 10:00 

Test Organism: Atherinops affinis (Pacific topsmelt; 14 days old at test 
initiation) 

Test Organism Source: Aquatic BioSystems (Fort Collins, CO) 

Control and Dilution Water: Natural Seawater from Scripps Institution of 
Oceanography inlet, 20 µm-filtered, at 34 ± 2 ppt. Samples 
were arranged on multiple shelves within an environmental 
chamber, each shelf containing its own lab control.   

Test Concentrations: 100, 50, and 25 percent sample 

Number of Organisms/Replicate: 5   

Number of Replicates/Concentration: 6 

Test Temperature: 21 ± 1o

Test Acceptability Criterion: 

C 

Mean survival in the laboratory control must be ≥ 90 percent 

Concurrent Reference Toxicant Test: Copper chloride 

Protocol Used: USEPA Acute Manual, 2002 (EPA/821/R-02/012) 
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The mussel test was scored by counting all larvae in each test vial using an inverted compound 

microscope under 100x magnification; each larva was scored as normal or abnormal, and the total 

number of larvae is compared to the initial density to calculate survival. Mussels exhibiting normal 48-

hour development are D-shaped prodissoconch I larvae with clearly defined edges.  Embryos and larvae 

that exhibited an effect, had developmental patterns differing from those in control replicates, or did not 

reach the straight hinge D-shape stage at test termination were counted as abnormal.   

An additional metric was added to the SIYB monitoring Quality Assurance Project Plan (QAPP) (AMEC 

2016) in order to provide information regarding the magnitude of effect in the development endpoint for 

the mussel test.  If observed in the samples as in previous years, curve-hinged bivalve larvae are to be 

enumerated. Therefore, there were three development categories enumerated for 2016: (1) fully 

developed shell with a straight-hinge D-shape, (2) partially developed larvae with a concave or curved 

hinge, and (3) larvae that fail to develop a shell or display severe morphological defects.  For data 

analysis and reporting purposes, if observed, larvae with curved hinges are reported in the abnormal 

category.  A separate table has been included in the report, which summarizes the proportion of larvae in 

all three categories. Example photographs were taken by laboratory staff of the three types of larvae 

during the counting process. 

Toxicity test responses were evaluated statistically using the Comprehensive Environmental Toxicity 

Information System™ (CETIS) software by Tidepool Scientific according to flowchart specifications 

provided in method guidance (USEPA 1995 and 2002).  Organism performance in each sample was 

compared to that observed in concurrent laboratory control exposures. The filtration control was 

compared to the SIYB-1 lab control to ensure no adverse effects were observed due to the filtration 

procedure itself. A No Observed Effect Concentration (NOEC), Lowest Observed Effect Concentration 

(LOEC), median effect concentration (EC50

Additionally, data were analyzed using the Test of Significant Toxicity (TST) t-test approach specified in 

National Pollutant Discharge Elimination System Test of Significant Toxicity Implementation Document 

(USEPA 2010).  The TST applies a modified t-test that takes into account both the statistical power of the 

test and magnitude of biological effects in determining the presence of a response; results are reported 

as “Pass” if a sample is considered non-toxic according to the TST calculation, or “Fail” if considered toxic 

according to TST.  If the mean response in the sample was equal to or greater than that in the lab 

control, the TST analysis was not performed, and results are reported as “Pass”.    

), and percent effect relative to the lab control were calculated 

for all samples. 
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Raw test data and statistical analyses for both species can be found in Appendix A.  Sample receipt 

information is provided in Appendix B, and a copy of the chain-of-custody form is in Appendix C.   

Results and Discussion 

Bivalve Larvae Chronic Survival and Development Test 

Results of the mussel larvae survival and development test indicated there were no statistically significant 

differences in the majority of the SIYB samples (Figure 1).   Samples were tested unmanipulated and 

serially diluted per method directions.  In addition, an aliquot of each undiluted (i.e., 100 percent only) 

sample was tested after filtration through a 0.45-µm nylon filter for comparison purposes, as described in 

the 2016 QAPP for this monitoring event.  This step was performed due to interference from native 

organisms and potentially harmful algae, a confounding factor identified in previous years.  Statistical 

results for the mussel tests are summarized in Table 1, and mean test results are summarized in Table 2.   

There was an adverse effect observed in the undiluted SIYB-1 and SIYB-2 samples for the combined 

survival and development endpoint (Figures 1 through 3; Tables 1 and 2).  A statistically significant 

decrease in survival was observed for SIYB-1; however, two of the replicates were notably lower than the 

rest, and the reduced number of surviving mussel larvae was likely attributed to predation by some 

native copepods present in the sample.  Normal development was also reduced in both the SIYB-1 and 

SIYB-2 samples compared to the lab control.  The effects observed in SIYB-1 were statistically significant 

using both the traditional EPA flow-chart statistical approach and the TST analysis for the undiluted 

sample.  The undiluted, unfiltered SIYB-1 sample resulted in 38 percent mean combined development, a 

60 percent effect from the associated lab control.  A similar effect was also observed in the 0.45-µm 

filtered SIYB-1 sample (43 percent effect relative to the control). A statistically significant effect was also 

detected in the SIYB-2 100 percent sample according to the EPA flow-chart statistical method, but was 

not significant according to the TST.  The percent effect in the undiluted, unfiltered SIYB-2 sample 

relative to the lab control was 16.  However, the filtered SIYB-2 sample resulted in better mussel larvae 

development than the lab control. A toxicity identification evaluation (TIE) test would need to be 

conducted to determine the cause of toxicity in the SIYB-1 and SIYB-2 samples.   

Approximately 1 to 5 percent of the total number of larvae in the undiluted, unfiltered SIYB-1 through 

SIYB-5 samples were partially developed, but did not possess a straight hinge (Table 3); this response 

was not observed in any of the control replicates.  The fraction of embryos with curved hinges was only 

observed in the highest concentrations, with no curved hinges in the dilutions of 25 percent sample or 

less.  The proportion of curved hinges observed in the samples overall is reduced compared to the 

previous year.  There were no curved hinges observed in any test concentrations of the SIYB-6 or SIYB-

REF sites. Additionally, there were no statistically significant effects detected in any of the test 

concentrations for the SIYB-3, SIYB-4, SIYB-5, SIYB-6, or SIYB-REF samples with regard to the combined 

development rate endpoint in the bivalve test.   
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Figure 1. Results of the 48-hour larval bivalve survival and development test for each undiluted sample, a) survival, 
b) normal development, c) combined survival and normal development; presented as the mean result (± one 
standard deviation) normalized to the control.  Note: all three endpoints are displayed separately here for additional 
information, but only the combined endpoint is used for NOEC/LOEC determination and TST pass/fail calculations. A 
single asterisk (*) indicates a significant decrease compared to control using the traditional EPA flow chart statistical 
methods, a double asterisk (**) indicates a significant decrease with both EPA flow chart methods and the TST. 
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a) Lab Control b) SIYB-1 

 
Figure 2. Examples of a) normal mussel larvae development in the lab control, and b) varying degrees of 
abnormal development observed in the SIYB-1 sample. 

   

   

a) Lab Control b) SIYB-2 

 
Figure 3. Examples of a) normal mussel larvae development in the lab control, and b) varying degrees of 
abnormal development observed in the SIYB-2 sample. 
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Table 1.  Statistical Results Summary - Bivalve 48-hr Combined Survival and Development 

Sample ID NOEC 
(% sample) 

EC
(% sample) 

50 TUc TST 
(Pass/Fail) 

 
value 

Percent 
Effect 

SIYB-1 
Unfiltered 50 91.7 2.0 Fail 60 

Filtered < 100 > 100 >1.0 Fail 42 

SIYB-2 
Unfiltered 50 > 100 2.0 Pass 16 

Filtered < 100 > 100 >1.0 Pass -4.2 

SIYB-3 
Unfiltered 100 > 100 1.0 Pass 9.7 

Filtered 100 > 100 1.0 Pass -1.9 

SIYB-4 
Unfiltered 100 > 100 1.0 Pass 8.5 

Filtered 100 > 100 1.0 Pass 5.0 

SIYB-5 
Unfiltered 100 > 100 1.0 Pass 1.1 

Filtered 100 > 100 1.0 Pass 0.51 

SIYB-6 
Unfiltered 100 > 100 1.0 Pass 4.1 

Filtered 100 > 100 1.0 Pass 3.4 

SIYB-REF 
Unfiltered 100 > 100 1.0 Pass -1.3 

Filtered 100 > 100 1.0 Pass -4.4 

NOEC: the highest Concentration tested resulting in No Observed Effect 
EC50

TU
: concentration expected to cause an adverse effect to 50 percent of the organisms 

c: (Chronic Toxic Unit) = 100 : NOEC.  A TUc

TST: Pass = sample is non-toxic according to the TST analysis; Fail = sample is toxic according to the TST analysis 
 value of 1.0 indicates no toxicity. 

Percent effect (PE) from control is calculated as: PE= ((mean response in control-mean response in undiluted sample)/mean 
response in control) *100.  A negative PE results when organism performance in the sample is greater than that in the control. 
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Table 2. Bivalve 48-hr Development Test Detailed Summary 

Test 
Concentration 
(% sample) 

Mean Combined Survival and Normal Development (%) 

Sample ID  

SIYB-1 SIYB-2 SIYB-3 SIYB-4 SIYB-5 SIYB-6 SIYB-REF 

Lab Control 93 88 87 90 92 95 91 

6.25 92 90 86 93 94 91 89 

12.5 89 92 83 88 91 90 89 

25 90 86 85 91 89 94 93 

50 94 93 90 87 90 94 90 

100 38** 74* 79 82 91 91 92 

Filter Control 94 94 94 94 94 94 94 

100 (filtered) 54** 92 89 85 92 92 95 

* A single bold asterisk indicates a statistically significant decrease compared to the lab control using the traditional EPA flow-
chart statistical methods, but no effect with TST. 

** Two bold asterisks indicate a statistically significant decrease compared to the lab control using both the traditional EPA flow-
chart statistical methods and the TST analysis.  

Mean percent survival in the lab control for site SIYB-2 was 90 percent, and 89 percent in SIYB-3.  Mean normal development in the 
SIYB-2 and SIYB-3 controls was 97 and 98 percent, respectively.  Although the combined survival and development percent was 
below 90, these controls met test acceptability criteria as described in EPA 1995.  

 
 

  Table 3. Bivalve 48-hr Development Summary of Percentage of Curved Hinges 

Test 
Concentration 
(% sample) 

Mean Number of Curved Hinges (%) 
Sample ID 

SIYB-1 SIYB-2 SIYB-3 SIYB-4 SIYB-5 SIYB-6 SIYB-REF 

Lab Control 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

6.25 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

12.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

25 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

50 0.0 0.0 0.20 0.40 0.0 0.0 0.0 

100 1.8 1.8 1.4 4.6 0.20 0.0 0.0 

100 (filtered) 3.0 0.79 5.2 4.6 0.0 0.0 0.0 

Percentage curved expressed as percent of total number counted.  
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Pacific Topsmelt Acute Survival Test 

There were no statistically significant effects to Pacific topsmelt in any of the samples tested.  Statistical 

results for the topsmelt tests are summarized in Table 4, and mean test results are summarized in Table 

5.   

Table 4.  Statistical Results Summary – Pacific Topsmelt 96-hour Survival 

Sample ID NOEC 
(% sample) 

LC
(% sample) 

50 TUa TST (Pass/Fail)  
value 

SIYB-1 100 > 100 0.0 Pass 

SIYB-2 100 > 100 0.0 Pass 

SIYB-3 100 > 100 0.0 Pass 

SIYB-4 100 > 100 0.0 Pass 

SIYB-5 100 > 100 0.0 Pass 

SIYB-6 100 > 100 0.31 Pass 

SIYB-REF 100 > 100 0.0 Pass 

NOEC: the highest Concentration tested resulting in No Observed Effect 
LC50

TU
: concentration expected to cause a lethal effect to 50 percent of the organisms 

a: (Acute Toxic Unit) = 100 : LC50; or Log (100 - %survival) : 1.7, if LC50 is >100%.  TUa

TST: Pass = sample is non-toxic according to the TST analysis; Fail = sample is toxic according to the TST analysis 
 = 0 if 100% survival 

 
 
Table 5. Pacific Topsmelt 96-hr Acute Survival Test Detailed Summary 

Test 
Concentration 
(% sample) 

Mean Survival (%) 

Sample ID  

SIYB-1 SIYB-2 SIYB-3 SIYB-4 SIYB-5 SIYB-6 SIYB-REF 

Lab Control 100 100 100 100 100 100 100 

25 100 100 100 100 100 100 100 

50 100 100 100 100 97 100 100 

100 100 100 100 100 100 97 100 
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Quality Assurance 

Samples were received in good condition on the same day as collected.  The SIYB samples were 

delivered on ice and received in the laboratory within the appropriate temperature range.  All tests were 

initiated within the 36-hour holding time requirement.  The controls for each test met the minimum test 

acceptability criteria as set by US EPA and ASTM, as well as internal QA Program requirements.  

Additionally, based on the dose responses observed during testing, the calculated effect concentration for 

each effluent test reported is deemed reliable. 

Although the samples were checked for native organisms prior to test initiation, some copepods were 

observed in the test vials (approximately 0 to 3 copepods per replicate) of nearly all of the undiluted 

samples at test termination. With the exception of SIYB-1, this did not appear to statistically reduce 

survival in any samples, and none of the filtered samples contained native organisms.  

Concurrent reference toxicant test results for both species are summarized in Table 6 and presented in 

full in Appendix D.  The controls for both reference toxicant tests met the minimum test acceptability 

criteria. The calculated EC50 values for both reference toxicant tests fell within two standard deviations 

(SD) of the laboratory historical mean, indicating that the test organisms used during this round of 

testing were of typical sensitivity to copper.  Minor QA/QC issues that were not likely to have any bearing 

on the test results, such as slight temperature deviations, are noted on the data sheets, and a list of data 

qualifier codes is available in Appendix E.   

 

Table 6. Reference Toxicant Test Results 

Species & Endpoint EC50/LC50      
(µg/L copper) 

Historical Mean  
±2 SD (µg/L copper) 

CV           
(%) 

Bivalve: 
Combined Survival and 
Development 

 

7.66 

 

9.00 ± 6.68 

 

37.1 

Pacific Topsmelt: 

96-hr Survival 

 

141 

 

95.4 ± 58.7 

 

30.7 

EC50/LC50: concentration expected to cause an adverse or lethal effect to 50 percent of the test organisms 

Historical Mean = the mean EC50 or LC50 value for previous reference toxicant tests performed by the laboratory, plus or 
minus two standard deviations 
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AMEC. 2016. Final Quality Assurance Project Plan for Shelter Island Yacht Basin Total Maximum Daily 
Load Monitoring Plan. August 2016. 
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Bivalve Survival and Development Test 
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Site: SIYB-1 





































                                                                                                                                

Site: SIYB-2 









































                                                                                                                                

Site: SIYB-3 





























                                                                                                                                

Site: SIYB-4 









































                                                                                                                                

Site: SIYB-5 

























                                                                                                                                

Site: SIYB-6 





























                                                                                                                                

 

Site: SIYB-REF 

























                                                                                                                                

Pacific Topsmelt 96-hr Survival 

All Sites 
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Sample Receipt Information 









                                                                                                                                

Appendix C   

Chain of Custody Form 
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Pacific Topsmelt 96-hr Survival 















                                                                                                                                

Appendix E 

Laboratory Qualifier Codes 





Updated: 6/30/15 

Glossary of Qualifier Codes: 

Q1 -  Temperatures out of recommended range; corrective action taken and recorded in Test 
Temperature Correction Log 

Q2 -  Temperatures out of recommended range; no action taken, test terminated same day 

Q3 -  Sample aerated prior to initiation or renewal due to dissolved oxygen (D.O.) levels below 6.0 
mg/L 

Q4 -  Test aerated; D.O. levels dropped below 4.0 mg/L 

Q5 -  Test initiated with aeration due to an anticipated drop in D.O. 

Q6 -  Airline obstructed or fell out of replicate and replaced; drop in D.O. occurred 

Q7 -  Salinity out of recommended range 

Q8 -  Spilled test chamber/ Unable to recover test organism(s)  

Q9 - Inadequate sample volume remaining, 50% renewal performed 

Q10 -    Inadequate sample volume remaining, no renewal performed 

Q11 - Sample out of holding time; refer to QA section of report 

Q12 - Replicate(s) not initiated; excluded from data analysis 

Q13 - Survival counts not recorded due to poor visibility or heavy debris 

Q14 - D.O. percent saturation was checked and was ≤ 110% 

Q15 - Did not meet minimum test acceptability criteria.  Refer to QA section of report.   

Q16 - Percent minimum significant difference (PMSD) was below the lower bound limit for acceptability.  
This indicates that statistics may be over-sensitive in detecting a difference from the control due 
to low variability in the data set. 

Q17 - Percent minimum significant difference (PMSD) was above the upper bound limit for acceptability.  
This indicates that statistics may be under-sensitive in detecting a difference from the control due 
to high variability in the data set. 

Q18 - Incorrect Entry 

Q19 - Illegible Entry 

Q20 - Miscalculation 

Q21 - Other (provide reason in comments section) 

Q22 - Greater than 10% mortality observed upon receipt and/or in holding prior to test initiation.  
Organisms acclimated to test conditions at Nautilus and ultimately deemed fit to use for testing.   

Q23 - Test organisms received at a temperature greater than 3°C outside the recommended test 
temperature range.  However, due to age-specific protocol requirements and/or sample holding 
time constraints, the organisms were used to initiate tests upon the day of arrival.  O rganisms 
were acclimated to the appropriate test conditions upon receipt and prior to test initiation.   

Q24 - Test organisms received at salinity greater than 3 ppt outside of the recommended test salinity 
range.  H owever, due t o age-specific protocol requirements and/or sample holding time 
constraints, the organisms were used to initiate tests upon the day of arrival.  Organisms were 
acclimated to the appropriate test conditions upon receipt and prior to test initiation.      

 

 
 





Final 2016 Shelter Island Yacht Basin 
Dissolved Copper TMDL Monitoring and Progress Report March 2017 
 

 
Amec Foster Wheeler Environment & Infrastructure, Inc.  

APPENDIX E  
 

2016 SIYB ENHANCED WATER QUALITY SPECIAL STUDY 



Final 2016 Shelter Island Yacht Basin 
Dissolved Copper TMDL Monitoring and Progress Report March 2017 
 

 
Amec Foster Wheeler Environment & Infrastructure, Inc.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page intentionally left blank 



©2017 Amec Foster Wheeler. All Rights Reserved. 

FINAL 
2016 SHELTER ISLAND YACHT BASIN 

ENHANCED WATER QUALITY SPECIAL STUDY 
MONITORING REPORT 

 

Prepared by: 

 
Amec Foster Wheeler Environment & Infrastructure, Inc. 

9210 Sky Park Court, Suite 200 
San Diego, California 92123 

 
Prepared for: 

 
Port of San Diego 

March 2017 
 

Amec Foster Wheeler Project No. 1415100639 



©2017 Amec Foster Wheeler. All Rights Reserved. 

 



Final Shelter Island Yacht Basin 
Enhanced Water Quality Special Study Report March 2017 
 

 
Amec Foster Wheeler Environment & Infrastructure, Inc. Page i 

 
TABLE OF CONTENTS 

Page 
ACRONYMS AND ABBREVIATIONS .......................................................................................... iii 
UNITS OF MEASURE ................................................................................................................. iv 
1.0  INTRODUCTION ............................................................................................................ 1-1 

1.1  Previous Studies in SIYB.................................................................................... 1-1 
1.1.1  Annual SIYB TMDL Monitoring ............................................................... 1-1 
1.1.2  Bosse et al., 2014 ................................................................................... 1-3 
1.1.3  Neira et al., 2009 .................................................................................... 1-3 

1.2  MAMPEC Model Study ....................................................................................... 1-3 
2.0  SAMPLING COLLECTION METHODS .......................................................................... 2-1 

2.1  Sampling Design ................................................................................................ 2-1 
2.1.1  Sampling Stations ................................................................................... 2-1 

2.2  Collection Schedule ............................................................................................ 2-5 
2.2.1  Annual SIYB TMDL Monitoring Stations ................................................. 2-5 
2.2.2  Special Study Stations ............................................................................ 2-5 

2.3  Field Collection Procedures ............................................................................... 2-5 
2.3.1  Collection Station Positioning ................................................................. 2-5 
2.3.2  Tidal Heights and Direction During Collection Operations ..................... 2-7 
Figure 2-2.  Tidal Height and Direction at Time of Sample Collection .............. 2-8 
2.3.3  Sample Collection Conditions ................................................................. 2-8 
2.3.4  Sample Collection Procedures ............................................................... 2-9 
2.3.5  Sample Collection Completeness ......................................................... 2-10 
2.3.6  Equipment Decontamination and Cleaning .......................................... 2-10 

3.0  SAMPLE HANDLING AND ANALYSES ........................................................................ 3-1 
3.1  In Situ Analysis ................................................................................................... 3-1 
3.2  Analytical Analyses ............................................................................................ 3-1 
3.3  Quality Assurance and Quality Control............................................................... 3-1 
3.4  Data Review and Management .......................................................................... 3-2 

3.4.1  Data Review ........................................................................................... 3-2 
3.4.2  Data Management .................................................................................. 3-3 

3.5  Data Analysis ..................................................................................................... 3-3 
4.0  RESULTS ....................................................................................................................... 4-1 

4.1  In situ Measurements ......................................................................................... 4-1 
4.2  Analytical Chemistry ........................................................................................... 4-6 

4.2.1  Copper and Zinc Results ........................................................................ 4-9 
4.2.2  Organic Carbon and Suspended Solids Results .................................. 4-12 

5.0  DISCUSSION ................................................................................................................. 5-1 
6.0  STUDY LIMITATIONS AND ASSUMPTIONS ................................................................ 6-1 
7.0  QA/QC SUMMARY ........................................................................................................ 7-1 
8.0  REFERENCES .................................................................................................................. 1 
 



Final Shelter Island Yacht Basin 
Enhanced Water Quality Special Study Report March 2017 
 

 
Amec Foster Wheeler Environment & Infrastructure, Inc. Page ii 

LIST OF TABLES 
 
Table 2-1.  Sampling Station Coordinates ............................................................................ 2-2 
Table 2-2.  Sample Collection Schedule Matrix .................................................................... 2-6 
Table 2-3.  Distance Between Proposed and Actual Sampling Location .............................. 2-6 
Table 2-4.  Tides During Sample Collection ......................................................................... 2-7 
Table 3-1.  In Situ Analytical Methods and Measurement Accuracy .................................... 3-1 
Table 3-2.  Laboratory Analytical Methods and Detection Limits .......................................... 3-2 
Table 4-1.  Range of Water Quality Measurements ............................................................. 4-1 
Table 4-2.  Special Study Water Chemistry Results ............................................................. 4-7 
Table 5-1.  Basin-Wide Average Dissolved Copper Concentrations .................................... 5-2 
Table 5-2.  Updated Environmental Input Parameters ......................................................... 5-3 
Table 5-3.  Calculated Dissolved Copper PECs by Leach Rate Scenario ............................ 5-4 
 
LIST OF FIGURES 
 
Figure 1-1.  Mean Surface Water Basin-wide Dissolved Copper Levels in SIYB TMDL 

Monitoring Events (2011–2015) ......................................................................... 1-2 
Figure 1-2.  Surface Water Dissolved Copper Levels at SIYB TMDL Monitoring Stations 

(2011–2015) ....................................................................................................... 1-2 
Figure 2-1.  Proposed Versus Actual Special Study Station Locations ................................. 2-3 
Figure 4-1.  Temperature Profile at Stations SIYB-1 and SS-02 ........................................... 4-2 
Figure 4-2.  Temperature Profile at Station SS-06................................................................. 4-3 
Figure 4-3.  Temperature Profile at Station SIYB-6 ............................................................... 4-3 
Figure 4-4.  DO Profiles at Stations SIYB-1, SS-02, SS-04, and SS-06 ................................ 4-4 
Figure 4-5.  DO Profiles at Station SIYB-6 ............................................................................ 4-5 
Figure 4-6.  Light Transmissivity at Stations SIYB-1 and SS-03 ............................................ 4-6 
Figure 4-7.  Light Transmissivity at Stations SIYB-6 and SS-12 ............................................ 4-6 
Figure 4-8.  Comparison of Dissolved and Total Copper Concentrations Among 

Sampling Depths .............................................................................................. 4-11 
Figure 4-9.  Comparison of Dissolved and Total Zinc Concentrations Among Sampling 

Depths .............................................................................................................. 4-12 
Figure 4-10.  Comparison of DOC and TOC Concentrations Among Sampling Depths ........ 4-13 
Figure 5-1.  Spatial Distribution of Dissolved Copper Concentrations in SIYB ...................... 5-7 
 
LIST OF APPENDICES 
 
APPENDIX A  SIYB ENHANCED WATER QUALITY SPECIAL STUDY SAMPLING  AND 

ANALYSIS PLAN/QUALITY ASSURANCE PROJECT PLAN 
APPENDIX B  COMPLETED QA/QC FIELD CHECKLIST FORMS 
APPENDIX C  CHAIN-OF-CUSTODY FORMS 
APPENDIX D  ANALYTICAL REPORTS 
APPENDIX E  FIELD DATA FORMS 
APPENDIX F  IN SITU DATA 
 
W:\2016\Projects\14-151-00639\R1216-127-R1\Draft 2016 SIYB Enhanced WQ Special Study Rpt.doc 



Final Shelter Island Yacht Basin 
Enhanced Water Quality Special Study Report March 2017 
 

 
Amec Foster Wheeler Environment & Infrastructure, Inc. Page iii 

ACRONYMS AND ABBREVIATIONS 

AFP antifoulant paint 
Amec Foster Wheeler Amec Foster Wheeler Environment & Infrastructure, Inc. (formerly AMEC 

Environment & Infrastructure, Inc.) 
BLM Biotic Ligand Model 
CCC criterion continuous concentration 
COC chain of custody 
CTD conductivity, temperature, depth 
CTR California Toxics Rule 
DO dissolved oxygen 
DOC dissolved organic carbon 
DPR California Department of Pesticide Regulation 
ELAP California Environmental Laboratory Accreditation Program 
HDPE high-density polyurethane 
ID identification 
Investigative Order Investigative Order No. R9-2011-0036 
ISO International Organization for Standardization 
MAMPEC Marine Antifoulant Model to Predict Environmental Concentrations 
NA not applicable 
PDF Portable Data Format 
PEC predicted environmental concentration 
Port San Diego Unified Port District 
QA quality assurance 
QA/QC quality assurance and quality control 
QAPP Quality Assurance Project Plan 
QC quality control 
Regional Board San Diego Regional Water Quality Control Board 
SAP Sampling and Analysis Plan 
SBE SeaBird Electronics 
SIYB Shelter Island Yacht Basin 
SIYB TMDL Total Maximum Daily Load for Dissolved Copper in the San Diego Shelter 

Island Yacht Basin 
SM Standard Method 
SOP standard operating procedure 
Special Study Enhanced Water Quality Special Study 
SS Special Study 
State Board State Water Resources Control Board 
SWAMP Surface Water Ambient Monitoring Program 
TOC total organic carbon 
TSS total suspended solids 
USEPA United States Environmental Protection Agency 
Weck Weck Laboratories 
WQO water quality objective 
YSI YSI Incorporated 

 



Final Shelter Island Yacht Basin 
Enhanced Water Quality Special Study Report March 2017 
 

 
Amec Foster Wheeler Environment & Infrastructure, Inc. Page iv 

UNITS OF MEASURE 
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1.0 INTRODUCTION 

This report presents the results of the Enhanced1 Water Quality Special Study (Special Study) 
investigation conducted in Shelter Island Yacht Basin (SIYB) in August 2016. This Special Study 
involved collection of water samples at three depths in the water column (in the top 1 meter, at 
mid-depth, and at 1 meter from the bottom) at 18 locations throughout the basin. The Special 
Study was conducted in conjunction with the annual monitoring required for the Total Maximum 
Daily Load for Dissolved Copper in the San Diego Shelter Island Yacht Basin (SIYB TMDL).  
 
Water quality parameters monitored in the Special Study include dissolved and total copper and 
zinc, dissolved and total organic carbon, total suspended solids, and other water quality 
characteristics of interest (e.g., water clarity, temperature, dissolved oxygen, pH, and salinity). 
Details regarding sample collection procedures for the Special Study are summarized in this 
report, and are discussed in more detail the project-specific Sampling and Analysis Plan 
(SAP)/Quality Assurance Project Plan (QAPP) (Amec Foster Wheeler Environment & 
Infrastructure, Inc. [Amec Foster Wheeler], 2016a; Appendix A). 
 
The purpose for conducting the enhanced water quality study was twofold: 
 

1. Develop an enhanced understanding of the basin-wide characteristics of dissolved 
copper in SIYB that complements existing water quality information generated by the 
annual SIYB TMDL monitoring and other studies (e.g., Neira et al., 2009; Bosse et al., 
2014). The study results may help to determine whether the existing SIYB TMDL 
monitoring program is sufficient to accurately assess basin-wide conditions, or whether 
modifications should be considered. 

2. Provide an enhanced understanding of the basin-wide dissolved copper levels in SIYB 
that can be compared with the predicted environmental concentration (PEC) output of 
the Marine Antifoulant Model for Predicting Environmental Concentrations (MAMPEC) 
model (Amec Foster Wheeler, 2016b). 

1.1 Previous Studies in SIYB 

Several studies have been conducted within SIYB to evaluate concentrations of dissolved 
copper in the water column. These studies are briefly discussed in Sections 1.1.1 through 1.1.3.  

1.1.1 Annual SIYB TMDL Monitoring 

The SIYB TMDL Monitoring and Progress Report is completed annually to satisfy the 
requirements of 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. Annual monitoring of the water column is required to 
determine whether water quality objectives (WQOs) have been attained. Water quality is 
evaluated at six fixed surface stations within SIYB, and one reference station (adjacent to SIYB, 
within San Diego Bay) to determine dissolved copper concentrations within the basin. 
                                                 
1 This special investigation is referred to as the “Enhanced Water Quality Special Study” because it was conducted at 
the same time and at some of the same collection locations as those assessed annually for the SIYB TMDL. 
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The mean surface water basin-wide dissolved copper concentrations from each SIYB TMDL 
monitoring event (from 2011 through 2015) compared with ambient acute and chronic marine 
water quality objectives (WQOs)2 are presented in Figure 1-1. 

 

Figure 1-1. Mean Surface Water Basin-wide Dissolved Copper Levels in SIYB 
TMDL Monitoring Events (2011–2015) 

(Average  Standard Error) 
 

Dissolved copper concentrations have remained consistent since 2014. The horizontal gradient of 
dissolved copper among stations has also remained consistent through monitoring years, with a 
gradient of dissolved copper increasing from the mouth to the inner head of SIYB (Figure 1-2). 

 

Figure 1-2. Surface Water Dissolved Copper Levels at SIYB TMDL Monitoring 
Stations (2011–2015) 

(Average  Standard Error) 

                                                 
2 Published in the 2013 California Ocean Plan.  State Water Resources Control Board: Water Quality Control Plan, 
Ocean Waters of California (Resolution No. 2005-0013). Sacramento, CA. 
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1.1.2 Bosse et al., 2014 

Bosse et al. (2014) conducted a water column assessment to examine the toxicological effects 
and bioavailability of copper in SIYB and determine whether copper poses a potential threat to 
sensitive organisms inhabiting the site. In this study, seawater samples were collected at depths 
of 1 meter below the surface (surface water) and 1 meter above the bottom (bottom water) from 
16 stations located mostly outside of the marina leaseholds. Samples were collected during one 
wet season sampling event (collected on March 22, 2011) and one dry season sampling event 
(collected on July 5, 2011). In general, the study showed more significantly elevated levels of 
dissolved copper in the surface waters than in the deeper waters during both the wet and dry 
season events. During the dry season, the average basin-wide dissolved copper levels 
observed in the Bosse study were 4.5 micrograms per liter (μg/L) (for 16 surface samples) and 
2.8 μg/L (for 16 bottom samples).  

1.1.3 Neira et al., 2009 

Neira et al. (2009) conducted a water column and sediment assessment in 2006 and 2007 to 
test the hypothesis that the presence of “hotspots” of copper concentrations in SIYB are linked 
to boat distribution (number of boats and distance from the boats) and to basin environmental 
characteristics. In this study, 32 stations were evenly distributed throughout SIYB using a spatial 
grid design, similar in pattern to that used in this Special Study. Study results showed a definite 
horizontal gradient in copper levels from the head of the basin to the mouth. Higher copper 
levels were observed in water and sediment samples collected at the head of the basin; 
decreasing levels were observed moving toward the mouth of the basin at San Diego Bay. The 
researchers noted that the observed dissolved copper concentrations tended to be greater in 
surface waters than in near-bottom waters, and that, despite the shallow depth of the basin 
(approximately 5 meters), a statistically significant, depth-related difference in copper 
concentrations was observed across the entire basin. The researchers also concluded that the 
results provided strong evidence that dissolved copper concentrations in surface waters of SIYB 
are associated with the presence of boats in the basin. The average basin-wide dissolved 
copper levels observed during the 2006 sampling event in the Neira study were 9.1 μg/L in the 
surface samples and 4.3 μg/L in the bottom samples.  

1.2 MAMPEC Model Study 

In 2016, Amec Foster Wheeler and Chemetrics conducted a modeling study to evaluate the 
PEC of dissolved copper in SIYB waters with varying average paint leach rates. The purpose of 
this study was to estimate changes in water quality (i.e., reduction in dissolved copper levels) 
expected in SIYB as higher leach rate paints are phased out or reformulated. For this study, the 
MAMPEC model (Deltares, 2010) was used to predict expected water column dissolved copper 
levels in SIYB using multiple leach rate scenarios and SIYB-specific physical and chemical 
characteristics as input variables. The MAMPEC model was selected because it has been 
widely used worldwide to provide PECs for generic marine environments, such as marinas. The 
MAMPEC model was also recently used by the Department of Pesticide Regulation (DPR) to 
develop a maximum allowable leach rate for copper-based antifoulant paint (AFP) use in 
California saltwater marinas (DPR, 2014).  
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The results of the modeling study demonstrated the potential of changes in water quality (i.e., 
reduced water column copper levels) that may be expected in SIYB with movement toward hull 
paints with lower leach rates. However, one of the main limitations of the study was that the 
annual SIYB TMDL compliance monitoring data could not be used in a direct comparison with 
the model output because the MAMPEC model provides a basin-wide (i.e., water column) 
concentration prediction, whereas the basin-wide average used for compliance monitoring is 
calculated using samples collected in the upper 1 meter of the water column.  
 
Thus, in the 2015 SIYB TMDL Monitoring and Progress Report (Amec Foster Wheeler, 2016b), 
the following recommendation was made (Table 6-2, Recommendation 2): 
 

“It is recommended that an enhanced water column testing special study effort 
be considered. This effort would allow for a better comparison of current basin-
wide dissolved copper levels to the predicted environmental concentration (PEC) 
output of the MAMPEC model.” 

 
The Special Study described in this report was implemented to fulfill this recommendation, as 
well as to develop an enhanced understanding of the basin-wide characteristics of SIYB.  
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2.0 SAMPLING COLLECTION METHODS 

This section describes the Special Study collection methods, including methods to assess 
dissolved copper levels throughout SIYB, and project-specific quality assurance and quality 
control (QA/QC) procedures used during water quality monitoring. 

2.1 Sampling Design 

To meet the study goals, water quality samples were collected from multiple depths at 
18 stations within SIYB, and at one reference station outside the basin in San Diego Bay. 
Station locations were chosen using a rectangular systematic grid design. A 250-meter by 
200-meter grid was designed to incorporate the existing SIYB TMDL monitoring stations into the 
Special Study, as well as to identify additional Special Study station locations to ensure that all 
areas in SIYB were equally represented and sampled. The Special Study stations were 
assigned by identifying the grid nodes that did not intersect or were not proximal to a SIYB 
TMDL monitoring station (Figure 2-1). This resulted in the addition of 12 Special Study stations 
to the existing six TMDL stations. This sampling strategy provides sufficient spatial coverage, 
representation of basin use, and sufficient resolution to address the Special Study goals3. 

2.1.1 Sampling Stations 

For this Special Study, sample collection at each station was performed at three depths: a 
surface sample (collected 1 meter from the surface), a mid-depth sample (collected at mid-
column depth), and a deep sample (collected approximately 1 meter from the bottom). This 
strategy included supplementing the SIYB TMDL monitoring stations with additional monitoring 
depths, because the annual SIYB TMDL monitoring program includes collecting surface 
samples only.  
 
The target locations for the 12 Special Study stations are identified by the orange triangles in 
Figure 2-1. The 12 Special Study stations were not a part of the SIYB TMDL monitoring 
program; consequently, a set of sampling rules for each station was established to meet the 
Special Study goals described in Section 1. Ideally, Special Study samples were to be collected 
within 30 feet of the grid node (target location). However, because of obstructions or restrictions 
(such as boats, docks, or depth limitations), sampling within 30 feet of the target location was 
not always possible.  
 
When necessary, the collection station was repositioned (for the Special Study stations only) in 
compliance with the following rules: 
 

1. Each Special Study station location must be at least 12 feet in depth at the time of 
collection so that a top, mid-depth, and bottom sample could be collected with at least 1 
meter between sample depths. 

2. Sample collection at each Special Study station must be at least 20 feet from the nearest 
vessel.  

                                                 
3 Special Study Station SS-12 was located outside the SIYB leasehold; however, regardless of position, the location 
was chosen because the waters have direct input into the basin. 
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Proposed and actual station coordinates are provided in Table 2-1. In cases where the 
proposed location did not meet both requirements, the station location was repositioned to the 
nearest point that fulfilled the two requirements, as represented by the blue circles in Figure 2-1. 

Table 2-1. 
Sampling Station Coordinates 

Station ID 
Proposed Actual 

Latitude Longitude Latitude Longitude 

SIYB-1* 32.71821 -117.22601 32.71828 -117.22602 

SIYB-1 (REP)* 32.71821 -117.22601 32.71822 -117.22604 

SIYB-2* 32.71412 -117.22921 32.71422 -117.22924 

SIYB-3* 32.71550 -117.22989 32.71546 -117.22985 

SIYB-4* 32.71683 -117.23203 32.71685 -117.23200 

SIYB-5* 32.71217 -117.23297 32.71217 -117.23293 

SIYB-6* 32.70858 -117.23514 32.70878 -117.23512 

SIYB-REF* 32.70406 -117.23232 32.70407 -117.23235 

SS-01 32.71677 -117.22466 32.71646 -117.22498 

SS-02 32.71939 -117.22779 32.71883 -117.22824 

SS-03 32.71540 -117.22674 32.71550 -117.22659 

SS-04 32.71661 -117.22811 32.71681 -117.22806 

SS-04 (REP) 32.71661 -117.22811 32.71670 -117.22805 

SS-05 32.71751 -117.23308 32.71741 -117.23309 

SS-06 32.71212 -117.23078 32.71191 -117.23042 

SS-07 32.71343 -117.23220 32.71346 -117.23218 

SS-07 (REP) 32.71343 -117.23220 32.71353 -117.23222 

SS-08 32.71602 -117.23499 32.71606 -117.23492 

SS-09 32.71033 -117.23307 32.71037 -117.23314 

SS-10 32.71176 -117.23434 32.71174 -117.23425 

SS-11 32.71037 -117.23611 32.71035 -117.23613 

SS-12 32.70765 -117.23653 32.70765 -117.23647 
*To maintain consistency among annual monitoring events, SIYB TMDL samples were collected within approximately ±3 meters of 
the target coordinates. 

 
A continuous vertical profile of water quality characteristics (pH, temperature, salinity, dissolved 
oxygen, and light transmittance) was also obtained at each station (including SIYB TMDL 
monitoring and Special Study stations) using a SeaBird Electronics (SBE) conductivity, 
temperature, depth (CTD) profiling instrument.  
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Figure 2-1. Proposed Versus Actual Special Study Station Locations 
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2.2 Collection Schedule 

Sampling was conducted in two phases, as described in Sections 2.2.1 and 2.2.2.   

2.2.1 Annual SIYB TMDL Monitoring Stations 

Sample collection at the six SIYB TMDL monitoring stations and one San Diego Bay reference 
station occurred on August 23, 2016. Collection followed the SIYB TMDL Monitoring Plan 
(Amec Foster Wheeler, 2016c) and QAPP (Amec Foster Wheeler, 2015), with the addition of 
mid-depth and bottom sample collection and a CTD profile cast. Sampling began at the 
monitoring stations near the mouth of SIYB and moved toward the head of SIYB, approximately 
bracketing the high tide.  

2.2.2 Special Study Stations 

Sample collection at the 12 Special Study stations was performed on the two days following the 
SIYB TMDL monitoring (August 24 and 25, 2016). To maintain consistency with the SIYB TMDL 
sampling methods, collection at the Special Study stations followed the same sampling 
sequence used in the SIYB TMDL monitoring (i.e., daily sampling began at stations near the 
mouth and moved toward the head of SIYB. Table 2-2 presents the collection schedule for the 
Special Study stations and SIYB TMDL monitoring stations.  

2.3 Field Collection Procedures 

Collection methods are presented in Sections 2.3.1 through 2.3.6. Field collection procedures 
are described in detail in the project-specific SAP/QAPP (Amec Foster Wheeler, 2016a; 
Appendix A). 

2.3.1 Collection Station Positioning 

All stations were located using a differential Global Positioning System. Per the SIYB TMDL 
Monitoring Plan (Amec Foster Wheeler, 2016c), samples for the SIYB TMDL monitoring stations 
were collected within approximately ±3 meters of the target coordinates listed in Table 2-1. 
Samples for the Special Study stations followed the procedures described in Section 2.1.1. 
Distances between the actual sampling location and the proposed location for the Special Study 
are presented in Table 2-3, as well as justification for moving the sampling location.  
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Table 2-2. 
Sample Collection Schedule Matrix 

Station ID 

Collection Day 

Day 1 – SIYB TMDL 
& Special Study 

(8/23/16) 

Day 2 Special Study 
(8/24/16) 

Day 3 Special Study 
(8/25/16) 

SIYB-REF X 

SIYB-1 X 

SIYB-2 X 

SIYB-3 X 

SIYB-4 X 

SIYB-5 X 

SIYB-6 X 

SS-01 X 

SS-02 X 

SS-03 X 

SS-04 X 

SS-05 X 

SS-06 X 

SS-07 X 

SS-08 X 

SS-09 X 

SS-10 X 

SS-11 X 

SS-12 X 

 
Table 2-3. 

Distance Between Proposed and Actual Sampling Location 

Station 
Identification 

(ID) 

Distance Between 
Proposed and Actual 

Sampling Location (feet) 
Justification 

SIYB-1 On target No adjustment in station position necessary. 

SIYB-1 (REP) On target No adjustment in station position necessary. 

SIYB-2 On target No adjustment in station position necessary. 

SIYB-3 On target No adjustment in station position necessary. 

SIYB-4 On target No adjustment in station position necessary. 

SIYB-5 On target No adjustment in station position necessary. 

SIYB-6 10 
Police boat in way of SIYB-6; moved north and side tied to 
dock. 

SIYB-REF On target No adjustment in station position necessary. 

SS-01 145 
Moved away from target coordinates because of proximity 
to vessels. 

SS-02 250 
Fairway too narrow with the wind direction at the time. 
Would have had to drop anchor in a slip so moved to wider 
fairway (1 fairway directly west). 

SS-03 80 
Current too strong to hold position and hull cleaners in 
immediate vicinity. 
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Table 2-3. 
Distance Between Proposed and Actual Sampling Location (continued) 

Station 
Identification 

(ID) 

Distance Between 
Proposed and Actual 

Sampling Location (feet) 
Justification 

SS-04 On target No adjustment in station position necessary. 

SS-04 (REP) On target No adjustment in station position necessary. 

SS-05 On target No adjustment in station position necessary. 

SS-06 100 
Approximately 100 feet east of proposed coordinates; 
channel too narrow and wind variable. 

SS-07 On target No adjustment in station position necessary. 

SS-07 (REP) On target No adjustment in station position necessary. 

SS-08 On target No adjustment in station position necessary. 

SS-09 18 Proximity of vessels. 

SS-10 On target No adjustment in station position necessary. 

SS-11 On target No adjustment in station position necessary. 

SS-12 30 Best position possible. 

 

2.3.2 Tidal Heights and Direction During Collection Operations 

To maintain consistency with the SIYB TMDL monitoring program, daily sampling began at the 
stations near the mouth of SIYB and moved toward the head of SIYB. Table 2-4 lists the tidal 
cycle in relation to the first sample taken (surface water) at each station. Figure 2-2 depicts the 
time at which samples were collected relative to the tide cycle. As shown on Figure 2-2, the 
daily sample collection process was initiated close to the beginning of the flood tide sequence. 
The sample collection effort ended after the peak high tide. 

Table 2-4. 
Tides During Sample Collection 

Station ID 
Date 

Sampled 
Tide 
(feet) 

Station ID 
Date 

Sampled
Tide 
(feet) 

Station ID 
Date 

Sampled
Tide 
(feet) 

SIYB-1 

8/23/16 

↓+2.7 SS-01 

8/24/16 

↑+5.4 SS-02 

8/25/16 

↓+5.5 

SIYB-1 (REP) ↑+2.0 SS-03 ↓+5.4 SS-04 ↑+4.9 

SIYB-2 ↓+3.8 SS-05 ↑+4.7 SS-04 (REP) ↑+5.4 

SIYB-3 ↓+5.0 SS-07 ↑+3.1 SS-06 ↑+4.2 

SIYB-4 ↓+5.4 SS-07 (REP) ↑+3.9 SS-08 ↑+3.9 

SIYB-5 ↑+5.2 SS-09 ↑+2.3 SS-10 ↑+2.4 

SIYB-6 ↑+4.2 SS-11 ↑+1.8 SS-12 ↑+2.2 

SIYB-REF ↑+3.0 -- -- 

Notes: 
ID = identification; + = height above mean lower low water; ↑ = flood tide at time of sampling; ↓ = ebb tide at time of sampling
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Figure 2-2. Tidal Height and Direction at Time of Sample Collection 

2.3.3 Sample Collection Conditions 

To ensure sample integrity, specific sample collection conditions were required, as described in 
the project-specific SAP/QAPP (Amec Foster Wheeler, 2016a; Appendix A). These conditions 
included taking special care during the anchoring process to ensure that the anchor did not 
cause excessive sediment resuspension and avoid the contamination of bottom-depth samples. 
Once the boat was anchored, the engine was turned off, and a minimum period of 5 minutes 
elapsed prior to commencing collection activities to allow any potential resuspension to settle. 
During the 5-minute waiting period, the area was carefully surveyed to identify any nearby 
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vessel maintenance activities and/or any other observations of particular interest, which were 
noted in the field logs. 

2.3.4 Sample Collection Procedures 

Following the 5-minute waiting period, the surface water field measurements of pH, 
temperature, and salinity were made using a YSI Incorporated (YSI) meter. A Secchi disk was 
used to record the visual clarity of the water column. A lead line tape was used to determine 
water depth; this measured depth was used to determine the collection depth for the mid-water 
and bottom samples. 
 
Discrete water samples were collected at each station using a weighted4 Niskin bottle deployed 
from the sampling vessel at the three specified collection depths. Surface samples at each 
station were collected at approximately 1 meter (approximately 3 feet) from the surface, mid-
depth samples were collected halfway down the water column, and bottom samples were 
collected within 1 meter of the bottom. After the vessel arrived at the station and the depth 
measurements were taken, the length of line used on the Niskin bottle was carefully measured 
and marked to ensure that the bottle did not contact the bottom sediments. The Niskin bottle line 
was pre-marked in 1-foot increments. Bottom samples were collected by slowly lowering the 
Niskin bottle to a depth that was approximately 1 meter from the bottom; field staff paid close 
attention to ensure that the bottom sediments were not suspended during this process. Field 
staff also carefully observed the line angle of the Niskin bottle to ensure that the sample was 
collected at the specified depth. All sampling steps followed the Surface Water Ambient 
Monitoring Program (SWAMP)-defined “clean hands” techniques (California State Water 
Resources Control Board [State Board], 2014) to prevent potential sample contamination, 
consistent with the project-specific and approved SIYB Enhanced Water Quality Special Study 
SAP/QAPP (Amec Foster Wheeler, 2016a; Appendix A).  
 
After collection at each sampling depth, water samples were transferred to labeled containers 
for analysis of total and dissolved copper and zinc, total organic carbon (TOC), dissolved 
organic carbon (DOC), and total suspended solids (TSS). 

To maintain consistency with the SIYB TMDL methods for dissolved metals analyses for the 
SIYB TMDL monitoring stations (i.e., the surface water of stations SIYB-1 through SIYB-6 and 
SIYB-REF), samples intended for dissolved metals analysis were transferred into precleaned, 
non-preserved high-density polyethylene bottles (HDPE) bottles. Samples were filtered and 
preserved within 24 hours at the analytical laboratory. For all other samples (all stations with the 
prefix of Special Study [SS] or the mid-depths and bottom depths of stations SIYB-1 through 
SIYB-6 and SIYB-REF), water intended for dissolved metals analyses was filtered in the field 
using a pre-acid-rinsed VWR International 0.45-micrometer (µm) bottle-top vacuum filtration 
system. Field-filtered samples were preserved upon arrival within 48 hours at the analytical 
laboratory.  
 
Detailed field notes were recorded during sample collection at each station and all samples 
were logged on a chain-of-custody (COC) form, and then placed in a cooler on ice. Samples 

                                                 
4 A decontaminated, plastic coated anchor was used to weight the Niskin bottle line.  
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were stored at approximately 4 degrees Celsius (°C) in the dark until delivered to the 
appropriate laboratory for analysis on the day following collection. Water chemistry analyses 
were conducted by Weck Laboratories (Weck) of the City of Industry, California, a laboratory 
accredited through the California Environmental Laboratory Accreditation Program (ELAP).  
 
Once all discrete water samples were collected, a second final set of field measurements of pH, 
temperature, and salinity were taken at a depth of 1 meter below the water surface using 
portable YSI meters. A full water column profile of temperature, pH, light transmissivity, salinity, 
and dissolved oxygen (DO) was measured using a SeaBird Electronics SBE-19 Plus CTD 
profiling instrument.  

2.3.5 Sample Collection Completeness 

Upon completion of the CTD cast, the Field Quality Assurance (QA) Officer completed the 
station-specific Special Study QA/QC checklist to ensure both the completeness and accuracy 
of the field data logs and analytical samples (Appendix B). Once the dataset was deemed 
complete by the Field QA Officer, the field team proceeded to the next station. 

2.3.6 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, HDPE bottles. 
The Niskin bottle was also soaked and rinsed thoroughly with the site water at each station 
before sample collection.  
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3.0 SAMPLE HANDLING AND ANALYSES 

3.1 In Situ Analysis 

Surface water field measurements were taken twice at each station for pH, salinity, and 
temperature using a YSI Pro Plus data sonde. Additionally, a CTD profile of the water column 
was completed after discrete water sample collection. Measurement accuracy for in situ water 
quality measurements is provided in Table 3-1; instrument details are provided in the project-
specific SAP/QAPP (Appendix A; Amec Foster Wheeler, 2016a).  

Table 3-1. 
In Situ Analytical Methods and Measurement Accuracy 

Water Quality 
Measurement 

Method 
Method 

Accuracy 
Salinity SBE-19 Plus CTD and YSI Pro Plus ± 0.1 ppt 

Temperature SBE-19 Plus CTD and YSI Pro Plus ± 0.1 °C 
pH SBE-19 Plus CTD and YSI Pro Plus ± 0.1 pH unit 

Dissolved Oxygen SBE-19 Plus CTD ± 0.1 mg/L 
Light Transmittance SBE-19 Plus CTD ± 0.1 % 

Notes: 
± = plus or minus; % = percent; C = degrees Celsius; CTD = conductivity, temperature, depth; mg/L = milligrams per liter; 
pH = hydrogen ion concentration; ppt = part(s) per thousand; SBE = SeaBird Electronics; YSI = YSI Incorporated 

3.2 Analytical Analyses 

Samples were analyzed for total and dissolved copper, total and dissolved zinc, TOC, and DOC, 
following certified United States Environmental Protection Agency (USEPA) or Standard Method 
(SM) test methods. Test methods and reporting limits are provided in Table 3-2; method 
selection and justification are provided in the 2016 SIYB TMDL Monitoring Plan (Amec Foster 
Wheeler, 2016c). The Special Study included analysis of TSS to encompass all parameters 
necessary to assess bioavailability using the Biotic Ligand Model (BLM)5, in case this evaluation 
is desired in the future.  

3.3 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) in 
accordance with the Special Study SAP/QAPP (Amec Foster Wheeler, 2016a) and with the 
annual SIYB TMDL Monitoring Plan (Amec Foster Wheeler, 2016c). COC procedures were 
used for all samples throughout the collection, transport, and analytical process. Completed 
COC forms are provided in Appendix C. For more information regarding COC procedures, refer 
to the project-specific SAP/QAPP (Amec Foster Wheeler, 2016a; Appendix A).  

                                                 
5 Parameters required for the Copper BLM published in 2003 (USEPA, 2003a). In 2016, the USEPA published an 
update to the Copper BLM; this model does not include TSS as a parameter. 
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Table 3-2. 
Laboratory Analytical Methods and Detection Limits 

Water Quality Measurement Method 
Method 

Detection Limit 
Reporting Limit 

Total Copper USEPA 1640 0.0038 μg/L 0.010 μg/L 
Dissolved Copper USEPA 1640 0.0038 μg/L 0.010 μg/L 

Total Zinc USEPA 1640 0.036 μg/L 0.20 μg/L 
Dissolved Zinc USEPA 1640 0.036 μg/L 0.20 μg/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 
TSS SM 2540 D 1.0 mg/L 5.0 mg/L 

Notes: 
µg/L = microgram(s) per liter; DOC = dissolved organic carbon; mg/L = milligram(s) per liter;  
pH = hydrogen ion concentration; SM = Standard Method; TOC = total organic carbon; TSS = total suspended solids; 
USEPA = United States Environmental Protection Agency 

3.4 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 Sections 3.4.1 and 3.4.2. 

3.4.1 Data Review 

After each sampling day, field data sheets were checked for completeness and accuracy by the 
field crew and the Field QA Officer. In addition, all sample COC forms were checked against 
sample labels at the end of the day. In the laboratory, technicians documented sample receipt 
and sample preparation activities in laboratory logbooks or on bench sheets. Data validation 
included use of dated and signed entries by technicians on the data sheets and logbooks used 
for samples, sample tracking and numbering systems to track the progress of samples through 
the laboratory, and quality control (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: 
 

 The sample description information was correct and complete. 

 The analysis information was correct and complete. 

 The results were correct and complete. 

 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. 
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3.4.2 Data Management 

All laboratory supplied analytical results were provided as Adobe Portable Data Format (PDF) 
files. Analytical laboratory results were reviewed by the Weck QA/QC Officer, and then 
forwarded to Amec Foster Wheeler for review and reporting. All laboratory records are provided 
in Appendix D. 

3.5 Data Analysis 

Analysis of water quality data includes included calculations of average surface, mid-depth, and 
bottom water dissolved copper concentrations. Measured values were compared to the 
California Toxics Rule (CTR) dissolved copper criterion continuous concentration (CCC) WQO 
of 3.1 micrograms per liter (µg/L). Two average basin-wide calculations are presented: 
 

1. The arithmetic average of dissolved copper, which includes a straight mean (i.e., each 
sample is evenly weighted) of all samples (excluding replicates) within SIYB. This 
method is used for calculating the annual SIYB TMDL average. 

2. The depth-weighted average6 of dissolved copper, which allows more influence for the 
mid-depth layer of the water column. The effect of the mid-depth layer is variable, 
depending on location in the basin (i.e., station depth), while the volumes of the surface 
and bottom-water layers were assumed to be fixed. Although the continuous profile of 
dissolved copper in the water column at each station in unknown, the depth-weighted 
average may provide a more realistic representation of the water column (based on 
hydrodynamics) than the arithmetic average of each sampling station.  

 

The horizontal and vertical distribution of dissolved copper was also plotted geographically to 
compare dissolved copper concentrations throughout the basin. 

 

                                                 
6 The depth-weighted average was calculated with the following assumptions: (1) the surface sample represented the 
top 3 feet at any given point in SIYB; (2) the bottom sample represented the bottom 3 feet; and (3) the mid-depth 
section represented the distance in-between the surface and bottom “layers.” For example, if a station was 15 feet 
deep, the mid-depth layer represented 9 feet of the water column. 
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4.0 RESULTS 

This section discusses and summarizes the in situ measurements and analytical chemistry 
results of the August 2016 Special Study. Detailed laboratory reports are in Appendix D, and 
field data forms are in Appendix E. 

4.1 In situ Measurements 

Upon arrival on station, the field team determined depth using a lead line and water clarity using 
a Secchi disk. Surface water quality indicators were measured using a YSI data sonde. In situ 
measurements were taken twice while on station: upon arrival and after the completion of water 
sample collection. The range of each indicator within the basin is presented in Table 4-1. A 
complete summary of all measurements is provided in Appendix F. 
 
A SBE-19 Plus CTD instrument was used to capture the full vertical profile of water quality 
indicators: pH, DO, temperature, salinity, and light transmittance. The range of each indicator 
within the basin using the CTD is presented in Table 4-1 and the text below. Continuous 
measurements were recorded from the surface to the bottom at each station, and data were bin 
averaged in 1-foot increments. The full set of CTD vertical profiles figures are provided in 
Appendix F.  

Table 4-1. 
Range of Water Quality Measurements 

Binned 
Depth 

Temperature 
(°C) 

pH 
DO 

(mg/L) 
Salinity (ppt) 

Light 
Transmittance 

(%) 

Surfacea 21.0 – 22.5 8.04 – 8.15 NA 32.2 – 33.4 NA 

Topb 20.9 – 22.7 7.97 – 8.08 
5.86 – 
7.14 

33.4 – 33.8 51.7 – 84.2 

Mid-Depthb,c 20.0 – 21.9 8.00 – 8.10 
4.64 – 
7.13 

33.6 – 34.0 53.2 – 80.0 

Bottomb 18.6 – 21.8 7.95 – 8.07 
3.93 – 
6.90 

33.1 – 34.5 13.8 – 74.8 

Notes: 
°C = degrees Celsius; mg/L = milligrams per liter; NA = not applicable; ppt = parts per thousand; % = percent 
a Measurements indicate the range of in situ surface readings using the YSI data sonde within SIYB (SIYB-REF is not 

included). 
b Measurements indicate the range of binned CTD data for each sample depth. Top represents the average of the top 

3 feet of each measurement; bottom represents the bottom 3 feet; and mid-depth represents the ranges of the average 
of all measurements in between the top and bottom ranges. SIYB-REF values are not included in these calculations.  

 

In situ measurements are discussed in more detail below.  
 
Temperature 
Temperatures varied across the basin; cooler temperatures were generally observed at stations 
closer to the mouth, and warmer temperatures toward the head of SIYB. Nearly all stations had 
the warmest temperatures at the surface, with a gradual decrease with depth; however, 
differences between top and bottom were generally around 1–2°C. Although thermoclines are 
known to be present within this geographic area (especially in summer months), strong 
thermoclines were not necessarily present at all stations.  
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Examples are as follows: 
 

 At station SIYB-1, the station depth was approximately 18 feet, and the beginning of a 
thermocline was present at approximately 5 feet. In comparison, station SS-02 (also 
approximately 18 feet in depth) displayed a sharp thermocline at approximately 11–
12 feet of depth. Stations SIYB-1 and SS-02 are closely located, although station SS-02 
was within a narrow fairway, and station SIYB-1 was in more open water. Samples were 
collected on different days, but around the same time relative to the tides. Figure 4-1 
displays the temperature profiles for stations SIYB-1 and SS-02, respectively.  

 

Figure 4-1. Temperature Profile at Stations SIYB-1 and SS-02 

Horizontal blue lines represent each sample depth. 
 

 At station SS-06, located deep in a marina and away from open water, there was no 
apparent thermocline. The temperature was consistent through the entire water column 
(station depth was approximately 13 feet at time of sampling). Notably, dissolved copper 
concentrations slightly increased with depth at this station, a result that is the opposite of 
what was observed at most other locations. Figure 4-2 displays the temperature profile 
at this station. 
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Figure 4-2. Temperature Profile at Station SS-06 

Horizontal blue lines represent each sampling depth. 
 

 Station SIYB-6, located close to the mouth of SIYB, was a well-mixed station that had a 
steady slight decrease in temperature with depth, but no distinct thermocline. Notably, 
the dissolved copper concentrations at this station were consistent throughout the entire 
water column (the mid-depth sample had the highest concentration by 0.2 µg/L). 
Figure 4-3 displays the temperature profile at this station.  
 

 

Figure 4-3. Temperature Profile at Station SIYB-6 

Horizontal blue lines represent each sampling depth. 
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Overall, there was no observed pattern between dissolved copper levels and the presence or 
strength of a thermocline in the water column.  

 
Dissolved Oxygen 
DO tended to decrease with depth, particularly at stations closer to the head of the basin. A 
decrease in DO occurred at stations SIYB-1, SS-02, SS-04, and SS-06 (Figure 4-4).  
 

Figure 4-4. DO Profiles at Stations SIYB-1, SS-02, SS-04, and SS-06 

Horizontal blue lines represent each sampling depth. 
 

Stations closer to the mouth of the basin generally had stable DO profiles throughout the water 
column. For example, the DO profile for station SIYB-6, located at the mouth of the basin, is 
shown in Figure 4-5. Overall, there was no observable pattern between dissolved copper 
concentrations and dissolved oxygen levels. 
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Figure 4-5. DO Profiles at Station SIYB-6 

Horizontal blue lines represent each sampling depth. 
 

Salinity 
Salinity varied little with depth and across the basin, generally less than 1 part per thousand 
(ppt) from top to bottom at all stations, including the reference station. Surface salinities ranged 
from 33.3 to 33.8 ppt, mid-depth salinities ranged from 33.6 to 33.9 ppt, and bottom depth 
salinities ranged from 32.2 to 34.8 ppt. At the reference station, salinity ranged from 33.5 to 
33.7 ppt.  
 
pH 
Measures of pH were largely consistent with depth across all stations, differing by no more than 
0.1 unit from top to bottom at any station. Across all stations and depths within SIYB, pH ranged 
from approximately 8.0 to 8.1. At the reference station, pH remained at approximately 
8.1 throughout the water column.  
 
Light Transmissivity 
Measures of light transmissivity varied throughout SIYB, both horizontally and vertically. 
Stations that were located closer to the head or within marinas tended to see greater decreases 
between the surface and bottom; the stations with the most pronounced changes included 
stations SIYB-1 (81 percent [%] at the surface; 14% at the bottom) and SS-03 (84% at the 
surface. 52% at the bottom) (Figure 4-6). Stations located closer to the mouth showed more 
consistent values between the surface and bottom (e.g., stations SIYB-6 and SS-12, 
Figure 4-7). Across all stations within SIYB, light transmittance measurements ranged from 52% 
to 84% within surface waters, 54% to 80% in the mid-depth waters, and 14% to 75% in the 
bottom waters. At the reference station, light transmittance ranged from 77 to 80%.  
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Figure 4-6. Light Transmissivity at Stations SIYB-1 and SS-03 
Horizontal blue lines represent each sampling depth. 

 

Figure 4-7. Light Transmissivity at Stations SIYB-6 and SS-12 
Horizontal blue lines represent each sampling depth. 

4.2 Analytical Chemistry 

Water samples were collected on August 23–25, 2016, at three distinct depths at 18 stations 
within SIYB, and one reference station in San Diego Bay. Water samples were tested for 
concentrations of total and dissolved copper and zinc, TOC, DOC, and TSS. Analytical results 
of the survey are presented in Table 4-2. A QA/QC summary of all analytical laboratory data is 
provided in Section 7. The chemistry results reports submitted by the analytical laboratory are 
provided in Appendix D.  
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Table 4-2. 
Special Study Water Chemistry Results 

Collection 
Depth 

Station Date Sampled

Collection 
Depth 
Below 

Surface (ft) 

Copper, 
Dissolved

(µg/L) 

Copper, 
Total 
(µg/L) 

Zinc, 
Dissolved

(µg/L) 

Zinc, 
Total 
(µg/L) 

DOC 
(mg/L) 

TOC 
(mg/L) 

TSS 
(mg/L) 

Surface Stations 
(collected 1 

meter from the 
surface) 

SIYB-REF 8/23/2016 3.0 1.5 2.2 5.7 6.5 1.3 1.4 14 

SIYB-1 8/23/2016 3.0 11 13 30 30 1.2 1.5 12 

SIYB-1 (REP) 8/23/2016 3.0 12 13 31 31 1.2 1.5 14 

SIYB-2 8/23/2016 3.0 8.9 10 23 24 1.3 1.5 21 

SIYB-3 8/23/2016 3.0 9.2 11 24 24 1.3 1.6 7.0 

SIYB-4 8/23/2016 3.0 8.5 9.7 22 23 1.2 1.6 10 

SIYB-5 8/23/2016 3.0 3.3 4.0 9.5 10 1.2 1.3 13 

SIYB-6 8/23/2016 3.0 1.7 2.3 5.3 5.6 1.2 1.2 14 

SS-01-T 8/24/2016 3.0 15 16 34 34 1.3 1.2 11 

SS-03-T 8/24/2016 3.0 15 17 30 30 1.3 1.2 11 

SS-05-T 8/24/2016 3.0 6.9 7.9 16 17 1.4 1.4 15 

SS-07-T 8/24/2016 3.0 10 11 23 23 1.3 1.3 15 

SS-07-T (REP) 8/24/2016 3.0 9.0 9.4 20 20 1.4 1.3 14 

SS-09-T 8/24/2016 3.0 9.0 9.3 23 22 1.2 1.2 8.0 

SS-11-T 8/24/2016 3.0 8.4 9.0 21 20 1.3 1.2 12 

SS-02-T 8/25/2016 3.0 13 14 33 35 1.7 1.5 11 

SS-04-T 8/25/2016 3.0 10 11 24 25 1.3 1.5 14 

SS-04-T (REP) 8/25/2016 3.0 14 14 31 33 1.4 1.5 14 

SS-06-T 8/25/2016 3.0 10 11 25 26 1.4 1.4 13 

SS-08-T 8/25/2016 3.0 6.4 7.4 15 17 1.5 1.7 15 

SS-10-T 8/25/2016 3.0 9.3 10 23 24 1.4 1.5 14 

SS-12-T 8/25/2016 3.0 6.1 6.6 15 16 1.4 1.5 11 

Surface Arithmetic Average: 9.0 10 22 23 1.3 1.4 13 

Mid-Depth 
Stations 

(collected mid-
column) 

SIYB-REF-M 8/23/2016 33.5 1.1 1.4 3.1 4.2 1.2 1.3 13 

SIYB-1-M 8/23/2016 9.0 10 11 24 25 1.2 1.5 13 

SIYB-1-M (REP) 8/23/2016 9.0 9.7 11 24 25 1.2 1.5 12 

SIYB-2-M 8/23/2016 7.5 9.7 11 22 24 1.2 1.4 14 

SIYB-3-M 8/23/2016 11 6.7 7.6 16 17 1.3 1.5 14 

SIYB-4-M 8/23/2016 8.8 7.2 8.0 17 18 1.2 1.5 15 

SIYB-5-M 8/23/2016 9.0 3.1 3.7 7.8 8.8 1.2 1.4 14 

SIYB-6-M 8/23/2016 8.2 1.9 2.3 4.6 5.9 1.2 1.3 14 

SS-01-M 8/24/2016 9.0 15 16 34 33 1.3 1.2 13 

SS-03-M 8/24/2016 8.8 13 15 28 27 1.3 1.3 13 

SS-05-M 8/24/2016 7.8 6.9 7.8 16 17 1.4 1.4 10 

SS-07-M 8/24/2016 10.8 7.5 7.8 18 17 1.3 1.3 12 

SS-07-M (REP) 8/24/2016 10.8 6.6 6.7 20 15 1.3 1.3 12 

SS-09-M 8/24/2016 11.2 8.8 9.0 22 21 1.3 1.2 14 

SS-11-M 8/24/2016 9.6 7.9 8.2 19 18 1.3 1.2 16 

SS-02-M 8/25/2016 9.0 12 14 32 34 1.4 1.5 15 

SS-04-M 8/25/2016 11.2 9.3 10 22 24 1.4 1.5 11 

SS-04-M (REP) 8/25/2016 11.2 10 11 24 26 1.4 1.5 16 

SS-06-M 8/25/2016 7.3 11 11 26 28 1.4 1.4 15 

SS-08-M 8/25/2016 6.4 6.4 7.6 15 17 1.5 1.8 13 

SS-10-M 8/25/2016 11.2 6.0 6.7 15 16 1.3 1.5 12 

SS-12-M 8/25/2016 11.2 5.6 6.4 14 16 1.4 1.4 14 

Mid-Depth Arithmetic Average: 8.2 9.1 20 20 1.3 1.4 13 

Bottom Stations 
(collected 1 
meter from 

bottom) 

SIYB-REF-B 8/23/2016 64.0 1.1 1.0 1.7 2.8 1.1 1.4 8.0 

SIYB-1-B 8/23/2016 15.0 6.4 7.6 15 17 1.3 1.7 13 

SIYB-1-B (REP) 8/23/2016 15.0 4.4 6 10 12 1.3 1.7 18 

SIYB-2-B 8/23/2016 12.0 7.0 8.3 17 19 1.2 1.4 14 

SIYB-3-B 8/23/2016 19.0 3.1 3.8 7.6 8.8 1.2 1.4 14 

SIYB-4-B 8/23/2016 15.0 4.3 5.0 9.9 11 1.2 1.5 7.0 

SIYB-5-B 8/23/2016 12.0 1.9 2.5 4.6 5.8 1.1 1.3 14 

SIYB-6-B 8/23/2016 14.5 1.7 2.1 4.4 5.3 1.1 1.3 14 

SS-01-B 8/24/2016 13.3 14 15 31 30 1.3 1.3 15 

SS-03-B 8/24/2016 14.5 9.0 9.8 20 20 1.3 1.3 14 

SS-05-B 8/24/2016 12.5 4.1 4.9 10 11 1.5 1.5 18 

SS-07-B 8/24/2016 18.5 2.9 3.3 7.1 7.3 1.3 1.3 14 

SS-07-B (REP) 8/24/2016 18.5 3.8 4.2 9.2 9.4 1.3 1.6 14 

SS-09-B 8/24/2016 19.3 4.4 4.6 11 11 1.3 1.5 16 

SS-11-B 8/24/2016 16.3 4.2 4.4 10 9.9 1.4 1.5 16 
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Table 4-2. 
Special Study Water Chemistry Results (Continued) 

Collection 
Depth 

Station Date Sampled

Collection 
Depth 
Below 

Surface (ft) 

Copper, 
Dissolved 

µg/L 

Copper, 
Total 
µg/L 

Zinc, 
Dissolved 

µg/L 

Zinc, 
Total 
µg/L 

DOC 
mg/L 

TOC 
mg/L 

TSS 
mg/L 

Bottom Stations 
(collected 

1 meter from 
bottom) 

(continued) 

SS-02-B 8/25/2016 15.0 8.7 10 22 24 1.4 1.5 14 

SS-04-B 8/25/2016 19.3 5.2 5.9 12 13 1.6 1.7 15 

SS-04-B (REP) 8/25/2016 19.3 5.2 6.2 12 14 1.4 1.7 16 

SS-06-B* 8/25/2016 11.5 11 9.5 27 28 1.3 1.5 13 

SS-08-B* 8/25/2016 9.8 5.7 4.6 13 13 1.5 1.8 16 

SS-10-B* 8/25/2016 19.3 3.8 1.7 9.2 7.8 1.3 1.5 11 

SS-12-B* 8/25/2016 19.3 3.5 1.8 8.6 7.7 1.3 1.5 12 

Bottom Arithmetic Average: 5.6 5.8 13 14 1.3 1.5 14 

Basin-wide Arithmetic Average: 7.6 8.3 18 19 1.3 1.4 13 

Basin-wide Depth-weighted Average: 7.9 8.7 19 20 1.3 1.4 13 

Notes:     
 

                   
DOC = dissolved organic carbon; TOC = total organic carbon; TSS = total suspended solids; µg/L = micrograms per liter; mg/L = milligrams per liter  
Reference station (SIYB-REF) and replicate stations (REP) are not included in mean calculations.
*Identified by the Analytical QA Officer for follow-up. Refer to Section 6 for more information regarding these results.  
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4.2.1 Copper and Zinc Results 

This section discusses total and dissolved copper and zinc results.  
 
Dissolved Copper – Dissolved copper concentrations within SIYB ranged from 1.7 to 15 µg/L. 
The lowest concentrations within the basin occurred in the surface and bottom samples at the 
outermost station (SIYB-6); the highest levels were recorded in surface and mid-depth level 
samples at the innermost station (SS-01). The concentrations of dissolved copper in samples at 
the reference station (SIYB-REF) ranged from 1.1 µg/L in the bottom and mid-depth samples to 
1.5 µg/L in the surface sample. Dissolved copper concentrations in samples at approximately 
88% of stations within SIYB exceeded the dissolved copper USEPA National Recommended 
Water Quality CCC of 3.1 µg/L. The range of dissolved copper among surface, mid-depth, and 
deep stations is presented in Figure 4-8. 
 
Overall, the distribution of dissolved copper in SIYB was similar to trends observed in previous 
SIYB-wide studies (i.e., previous TMDL monitoring events; Neira et al., 2009; Bosse et al., 
2014). An overall gradient of dissolved copper concentrations was observed from the mouth 
(lower concentrations) to the head (higher concentrations) of SIYB, specifically along the 
southern boundary of the basin along the marinas. Across the basin, this gradient was present 
for all three of the sampling depths. Additionally, dissolved copper concentrations generally 
decreased between surface stations and bottom stations. Stations closer to the basin mouth 
tended to have higher differentials of dissolved copper between the surface and bottom, 
although at some stations, this pattern was not observed.  
 
The following are instances where these general patterns were not followed:  
 

 Stations SS-11 and SS-12 had elevated dissolved copper concentrations at all three 
depths, as compared with other stations near the mouth of the basin (i.e., SIYB-6). The 
difference in concentrations may be due to tidal influence (at both Stations SS-11 and 
SS-12, samples were collected at slack low tide, while at station SIYB-6, samples were 
collected during an incoming tide; see discussion regarding tides below), hydrodynamic 
effect from varying bathymetry, or another undetermined source. 

 Stations SS-01, SS-06, and SIYB-6 showed very little stratification of dissolved copper 
concentrations within the basin. At station SS-01, concentrations differed by only 1 µg/L 
between the surface and mid-depth layer to the bottom layer. Station SS-06 showed 
dissolved copper concentrations that were lowest at the surface, and increased in the mid-
water and bottom depth samples by 1 µg/L. As in previous TMDL monitoring events, 
station SIYB-6 had the overall lowest concentrations of copper within the basin. 
Concentrations were similar (within 0.2 µg/L) for all three depths.  

Other notable observations include the comparison of results at SIYB-5 and Special Study 
stations SS-07 and SS-10. Dissolved copper concentrations at station SIYB-5 were relatively 
low compared to those at stations SS-07 and SS-10, although the stations are located near 
each other in a similar environment and have similar characteristics.  
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Average Dissolved Copper Concentrations Throughout SIYB 
The arithmetic average dissolved copper concentration was calculated basin-wide and for each 
station depth (excluding the reference station and replicate samples) for comparison with the 
prior SIYB TMDL monitoring results. The basin-wide average concentration of dissolved copper 
measured during the Special Study was 7.6 µg/L  0.75 µg/L [mean  standard error]. The 
average dissolved copper concentration was 9.0 µg/L  0.81 µg/L for all surface water samples, 
8.2 µg/L   0.78 µg/L for mid-depth samples, and 5.6 µg/L  0.77 µg/L for bottom-depth 
samples.  
 
Additionally, the depth-weighted average of dissolved copper concentrations for the entire basin 
was also considered. This average assumed that the volume of surface water and deep water 
remained consistent throughout the basin, while the volume of mid-depth water depended on 
station depth7. Based on these assumptions, the depth-weighted average of dissolved copper in 
SIYB was calculated to be 7.9 µg/L   0.76 µg/L.  
 
Total Copper – Total copper concentrations measured in SIYB followed a similar spatial 
pattern, ranging from 1.7 µg/L at the bottom water depth of an outer-basin station (SS-10) to 
17 µg/L at the water surface at an innermost station (SS-03). The total copper concentrations in 
samples at the reference station (SIYB-REF) ranged from 1.0 µg/L at the water bottom to 
2.2 µg/L at the water surface. The distribution of total copper among surface, mid-depth, and 
deep stations is presented along with the distribution of dissolved copper in Figure 4-8.  
 
Total copper concentrations generally followed the same distribution as dissolved copper 
concentrations. Total copper concentrations were generally within 20% of the dissolved copper 
concentrations; however, four samples (stations SS-06-B, SS-08-B, SS-10-B, and SS-12-B) all 
had total copper concentrations that were slightly below their respective dissolved copper 
fractions. This issue is discussed in the QA/QC Summary (Section 7).  
 
 

                                                 
7 Per this logic, the volume of surface water represented 17% of water in SIYB, mid-depth water represented 66% of 
water in SIYB, and bottom water represented 17% of water in SIYB. Concentrations for the SIYB-wide calculation 
were weighted accordingly. 
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Figure 4-8. Comparison of Dissolved and Total Copper Concentrations 
Among Sampling Depths 

Box plots showing median, 25th percent quartiles, and range of average values 
 
Dissolved and Total Zinc – Dissolved zinc concentrations in SIYB followed a spatial pattern 
similar to that of dissolved copper concentrations. Concentrations ranged from 4.4 to 34 µg/L 
within SIYB (lowest at the bottom depth at station SIYB-6 and highest at the surface and mid-
depth levels at station SS-01). The concentration at station SIYB-REF ranged from 1.7 µg/L at 
the bottom to 5.7 µg/L at the surface. All stations showed SIYB levels of dissolved zinc that are 
well below the USEPA CCC of 81 µg/L. The distribution of dissolved zinc among surface, mid-
depth, and deep stations is presented in Figure 4-9.  
 
Total zinc concentrations followed the same spatial pattern, with values ranging from 5.3 µg/L at 
the bottom depth at station SIYB-6 to 35 µg/L at the surface at station SS-02. The concentration 
of total zinc at the SIYB-REF station ranged from 2.8 µg/L at the bottom to 6.5 µg/L at the 
surface. The distribution of total zinc among surface, mid-depth, and deep stations is presented 
along with the distribution of dissolved zinc in Figure 4-9. 
 
Zinc is commonly used as an alternative biocide in antifoulant paints, and most galvanic anodes 
are composed of zinc. Therefore zinc, similar to copper, is often associated with boating 
activities. The Special Study results indicated that total and dissolved zinc levels mostly 
mirrored the patterns and levels of total and dissolved copper. An overall gradient of total and 
dissolved zinc was observed from the mouth to the head of SIYB, and decreased from surface 
to bottom sampling depths. All dissolved zinc concentrations were well below the dissolved zinc 
CCC of 81 µg/L. 
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Figure 4-9. Comparison of Dissolved and Total Zinc Concentrations 
Among Sampling Depths 

Box plots showing median, 25th percent quartiles, and range of average values 
 

4.2.2 Organic Carbon and Suspended Solids Results 

This section presents the analytical results for DOC, TOC, and TSS. 
 
DOC and TOC – DOC concentrations in the water column, which have been shown to affect the 
bioavailability of free copper, remained relatively consistent throughout the basin, ranging from 
1.1 milligram(s) per liter (mg/L) at the bottom depth at the SIYB-REF station and two outer 
stations (SIYB-5 and SIYB-6) to 1.7 mg/L at the water surface at station SS-02.The distribution 
of DOC among surface, mid-depth, and deep stations throughout SIYB is presented in 
Figure 4-10. 
 
Measured concentrations of TOC were relatively consistent for all samples, ranging from 
1.2 mg/L at several stations and depths throughout the basin to 1.8 mg/L (measured at 
station SS-08). The distribution of TOC among surface, mid-depth, and deep stations 
throughout SIYB is presented in Figure 4-10. 
 
Unlike copper and zinc, there was no discernible pattern of TOC and DOC throughout the basin. 
Concentrations of both DOC and TOC remained consistent throughout the entire basin 
(including all three sampling depths) and the reference station. The majority of stations had 
DOC concentrations of 1.2 to 1.4 mg/L; the majority of TOC concentrations ranged from 1.3 to 
1.5 mg/L.  
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Figure 4-10. Comparison of DOC and TOC Concentrations 
Among Sampling Depths 

Box plots showing median, 25th percent quartiles, and range of average values 
 

TSS – Measured TSS levels were variable throughout the basin, and ranged from 7.0 mg/L to 
21 mg/L.  
 
TSS may be influenced by vessel discharge or disturbed sediments; sedimentation in the water 
column may have a negative impact on aquatic ecology (USEPA, 2003b). Overall, TSS 
concentrations varied throughout the basin. Most stations had TSS concentrations that ranged 
from 11 to 15 mg/L. Some stations had relatively low concentrations (i.e., ≤8 mg/L) at the 
surface (SIYB-3, SS-09), and at the bottom (SIYB-4, SIYB-REF). Station SIYB-2 showed a 
slightly elevated concentration of TSS (as compared to the majority of stations) in the surface 
sample (21 mg/L). Although Secchi depths were measured at each station, no clear correlation 
was found between Secchi depth and TSS concentrations. With the exception of the stations 
noted above, TSS concentrations in the bottom samples were nearly the same as 
concentrations in the surface samples and mid-depth samples, indicating that no significant 
resuspension of sediments was caused by sampling methods. Notably, during the process of 
filtering water through a 0.45-µm filter (for dissolved metals analysis), little to no sediment, 
algae, and/or debris was observed in the filter at any station. 
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5.0 DISCUSSION 

The goal of the 2016 SIYB Special Study was an enhanced understanding of the recent water 
quality conditions in SIYB, specifically conditions related to dissolved copper. It is important to 
note that this Special Study was conducted over a short period of time during the summer 
months (i.e., dry weather conditions); therefore, the results discussed in this report are 
considered a snapshot of the conditions during a limited collection timeframe and effort. Specific 
study limitations are discussed in more detail in Section 6. The Special Study was conducted to 
coincide with the annual SIYB TMDL monitoring program. As mentioned previously, one of the 
main goals of this effort is to develop a broader understanding of the basin-wide dissolved 
copper concentrations in SIYB. Figure 5-1 displays the spatial distribution of dissolved copper 
throughout the basin.  
 
To accomplish the study goals, a systematic sampling grid design was used to incorporate the 
existing SIYB TMDL monitoring stations and supplement the coverage of the basin with Special 
Study stations. Special Study stations were placed systematically using the grid design to 
eliminate location bias and to provide robust coverage of the basin. Although some station 
locations had to be modified (because of logistical reasons or safety concerns), the modified 
station locations were in areas that represented the environmental characteristics of the original 
location. Additionally, a vertical component was incorporated into the Special Study to allow for 
more thorough spatial assessment of dissolved copper levels throughout the basin and to better 
align with the MAMPEC model. Overall, this Special Study sampling scheme provided a 
substantial dataset of water quality information in addition to the annual SIYB TMDL monitoring 
results, to more thoroughly characterize existing basin-wide conditions.  
 
The findings of this Special Study are discussed in relation to the two study objectives below.  
 
1. Develop an enhanced understanding of the basin-wide characteristics of dissolved 
copper in SIYB that complements existing water quality information generated by the 
annual SIYB TMDL monitoring and other studies. Additionally, reassess whether the 
existing annual SIYB TMDL monitoring program is sufficient to provide an accurate 
assessment of basin-wide conditions, or whether modifications should be considered. 
 
The Special Study confirmed that dissolved copper concentrations generally increased from the 
mouth to the head of SIYB. Additionally, dissolved copper concentrations in surface and mid-
water samples tended to be higher than concentrations in the bottom water samples. These 
differences in concentrations may be explained in part by reduced tidal flushing and vertical 
water mixing in areas near the head of the basin. Higher concentrations may be explained in 
part by higher quantities of vessels near the head of the basin, because elevated concentrations 
were observed closer to vessels, regardless of sampling depth. Dissolved copper 
concentrations tended to be lower and more similar from surface to bottom at stations closer to 
the basin mouth, likely because of greater tidal flushing and a lower density of vessels. The 
overall spatial distribution of dissolved copper in the water column was similar to the patterns 
observed in previous studies by both Neira et al. (2009) and Bosse et al. (2014).    
 
The sampling depth and overall basin-wide average concentrations of dissolved copper in SIYB 
are presented in Table 5-1. 
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Table 5-1. 
Basin-Wide Average Dissolved Copper Concentrations  

[mean ± standard error] 

Sampling Depth 
Dissolved Copper (µg/L) 

Arithmetic Mean Depth-Weighted Mean 
Surface 9.0 ± 0.81 NA 

Mid-Depth 8.2 ± 0.78 NA 
Bottom 5.6 ± 0.77  NA 

SIYB-wide 7.6 ± 0.75 7.9 ± 0.76 
Notes: 
µg/L = micrograms per lite; NA = not applicable 

 
The arithmetic mean concentration of dissolved copper was calculated as 7.6 µg/L ± 0.75 µg/L, 
while the depth-weighted mean was 7.9 µg/L ± 0.76 µg/L. The Neira et al. (2009) study 
examined the surface and bottom waters of SIYB8 using a fixed collection grid sampling 
scheme, where the average dissolved copper concentration of the surface was 9.1 µg/L ± 
0.5 µg/L (9.0 µg/L ± 0.81 µg/L in this study), and the bottom was 4.3 µg/L ± 0.4 µg/L (5.6 µg/L ± 
0.77 µg/L in this study). The Bosse et al. (2013) study showed overall lower average 
concentrations (both basin-wide and for each depth); however, the goals and design of this 
study were different9, and therefore direct comparisons of the calculated average 
concentrations cannot be made.  
 
The significance of the arithmetic and depth-weighted mean concentrations from the Special 
Study is discussed below.  
 
Adequacy of the Current SIYB TMDL Sampling Regime 
One of the primary goals of this Special Study was to evaluate the adequacy of the SIYB TMDL 
monitoring stations’ ability to characterize dissolved copper throughout SIYB. One of the 
concerns regarding the SIYB TMDL monitoring stations is whether the sampling regime is 
representative of basin-wide conditions. To investigate this issue, the Special Study 
incorporated a fixed collection grid sampling scheme (including the SIYB TMDL monitoring 
stations) to characterize the basin’s recent water quality conditions and calculate a basin-wide 
average of dissolved copper.  
 
The 2016 SIYB TMDL average concentration of dissolved copper of 7.1 µg/L ± 1.5 µg/L (surface 
stations only) was compared with the basin-wide arithmetic average (7.6 ± 0.75) of all Special 
Study stations (including the SIYB TMDL monitoring stations) to assess whether the SIYB 
TMDL design was representative of the basin-wide conditions. Based upon this evaluation, the 
basin-wide dissolved copper average concentration is similar to the annual SIYB TMDL result 
(i.e., within the standard error). This result indicates that the SIYB TMDL sampling regime 
(surface stations only) may provide a suitable index of basin-wide average dissolved copper 
concentrations.  

                                                 
8 Neira et al., (2009) measured the average dissolved copper concentrations in the surface and bottom waters of 
SIYB. Surface water samples were taken 30 centimeters below the surface, and bottom samples were collected 
30 centimeters above the bay floor.  

9 Bosse et al. (2014) measured dissolved copper concentrations mostly outside of marinas.  
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2. Compare the basin-wide dissolved copper levels with the PEC outputs of the MAMPEC 
model (Amec Foster Wheeler, 2016b). 
 
The 2016 MAMPEC model study indicated that in order to adequately compare dissolved 
copper PECs with actual conditions, a full water column assessment of SIYB was necessary 
(Amec Foster Wheeler 2016b). This is because the MAMPEC model calculates PECs for the 
entire volume of water in the basin, not just the surface waters where the TMDL samples are 
collected.  The initial MAMPEC model study included environmental and emission input 
variables and several leach rate scenarios specific to SIYB, but one key assumption at this time 
was that water quality parameters, DOC, and copper concentrations near the surface were 
representative of the entire water column in SIYB. For this Special Study, the environmental 
inputs for the MAMPEC model were updated using the refined assessment of the full water 
column conditions measured during the Special Study. Updated environmental inputs included 
in the model are provided in Table 5-2.  

Table 5-2. 
Updated Environmental Input Parameters 

Parameter 
Initial Study 

Value 

Special 
Study Input 

Value 
Rationale for Updates 

Temperature 22.4 °C 18.7 °C Value changed to reflect updated basin-wide data. 

Salinity 33.4 ppt 33.6 ppt Value changed to reflect updated basin-wide data. 

pH 7.77 8.05 Value changed to reflect updated basin-wide data. 

DOC 1.4 mg/L 1.5 mg/L Value changed to reflect updated basin-wide data.  

Tidal height 1.23 m 1.16 m 

Tidal height varied through sampling activities, 
however, this is a static model input. For this study, 
the average tidal height of the incoming tidal 
periods during sampling was used.  

Background 
concentration 

of dissolved copper 
0.5 µg/L 1.2 µg/L 

The depth-weighted average of dissolved copper 
concentrations at the reference station was used.  

°C = degrees Celsius; ppt = parts per thousand; m = meter; mg/L =milligrams per liter; µg/L = micrograms per liter  

 
While applicable environmental parameters were modified to reflect current conditions, emission 
parameters (including the number of vessels within the basin and the average hull size) did not 
change from the initial MAMPEC model study. This was done to keep the emissions source 
consistent with the previous study and provide a comparison of how environmental parameters 
affect the model output. Seven leach rate scenarios were developed for the initial study; these 
scenarios were rerun with the updated environmental parameters. The seven leach rate 
scenarios and brief descriptions, the original study PECs, and the updated PECs are presented 
in Table 5-3. 
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Table 5-3. 
Calculated Dissolved Copper PECs by Leach Rate Scenario 

Model 
Scenario 

Mean Leach 
Rate 

(μg/cm2/day) 
Scenario Description 

Average PEC of Dissolved 
Copper (μg/L) in SIYB 

Initial 
MAMPEC 

Model Study 
(2016) 

Updated 
using 2016 

Special 
Study 

Data*** 

1* 13.7 
Assumes all vessels within SIYB are newly painted 
with high leach rate copper-based hull paints; 
assumes 100% occupancy.  

6.8 9.9 

2* 11.6 
Assumes all vessels within SIYB are newly painted 
with high leach rate copper-based hull paints; 
assumes an occupancy rate of 95%. 

5.9 8.6 

3* 8.8 
Uses the same parameters as in Scenario 2, but 
includes aged paints (respective leach rate of aged 
paints is diminished by 50%, per the SIYB TMDL). 

4.6 6.8 

4* 6.4 

Uses the same parameters as in Scenario 2, but 
includes aged paints (respective leach rate of aged 
paints is diminished by 90%, as adopted by ISO 
10890:2010).  

3.4 5.3 

5** 9.5 
Assumes maximum leach rate permitted for 
Category I AFPs.  

4.7 7.2 

6** 6.2 
Assumes the mean leach rate of Category I AFPs 
(≤ 9.5 µg/cm2/day) from Appendix II of Zhang and 
Singhasemanon (2014). 

3.3 5.1 

7** 2.3 

Assumes the average of the first quartile of leach 
rates meeting the Category I criteria (≤ 9.5 
µg/cm2/day) from Appendix II of Zhang and 
Singhasemanon (2014). 

1.6 2.7 

Notes: 
% = percent; μg/cm²/day = micrograms per square centimeter per day; μg/L = micrograms per liter;  
AFP = antifoulant paint; ISO = International Organization for Standardization; PEC = Predicted Environmental Concentration; 
SIYB TMDL = Total Maximum Daily Load for Dissolved Copper in the San Diego Shelter Island Yacht Basin 
*Mean leach rates for Scenarios 1–4 were calculated by taking the leach rates of paints used on the study data vessels, which were a subset of 
data from the 2014 SIYB TMDL vessel hull census. Paints were confirmed by product number, with the associated leach rates provided by the 
California Department of Pesticide Regulation (DPR) (DPR, 2014). The average wetted area of a single vessel was assumed to be 35 square 
meters, and SIYB was assumed to contain 2,263 vessels. These leach rates do not account for any hull cleaning effects. 
**Scenarios 5–7 mean leach rates are derived from a 2014 memorandum from the DPR regarding determination of maximum allowable leach rate 
for copper AFPs, and its accompanying 2014 study by Xuyang Zhang and Nan Singhasemanon, entitled Modeling to determine the maximum 
allowable leach rate for copper-based antifouling products in California marinas (Zhang and Singhasemanon, 2014). The average wetted area of a 
single vessel was assumed to be 35 square meters, and SIYB was assumed to contain 2,263 vessels. These leach rates also were adjusted to 
account for the effects of hull cleaning.  
*** The MAMPEC model was rerun to reflect current environmental data collected during the Special Study.  

 
Scenario 3 was presented as the best estimate of the average leach rate of hull paints used on 
vessels in SIYB in 2014. This average leach rate was calculated to be 8.8 micrograms per 
square centimeter per day (µg/cm2/day). The results of the updated MAMPEC model run for 
Scenario 3 estimated the average dissolved copper concentrations in SIYB to be 6.8 µg/L. This 
value is lower than the basin-wide concentrations measured during this Special Study using the 
two averaging methods (7.6 to 7.9 µg/L), although the difference between the predicted and 
actual averaged concentrations is within 1.5 times their standard error ranges. The PEC for this 
scenario is also in agreement with the 2016 TMDL average concentration of 7.1 µg/L. These 
results indicate that the MAMPEC model appears to be an adequate tool to predict the relative 
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changes of dissolved copper within SIYB as the average leach rate of hull paints used within 
SIYB changes. However, the discrepancy between the measured concentrations during the 
Special Study and the predicted concentrations of the MAMPEC model results identifies that 
there is a gap between the model predictions and actual measurements. Although there are 
certain limitations with nearly all predictive models and water quality studies (see Section 6 for 
discussion on limitations), part of the discrepancy between the predicted and actual results may 
be contributed to other sources of dissolved copper. The PEC using Scenario 310 does not 
reflect any dissolved copper source other than the contribution from hull paints; therefore, an 
investigation of other potential copper sources may be needed. For example, hull cleaning is a 
known dissolved copper contributor; however, the extent and variability of the contribution to 
SIYB is not well defined. Contributions of other sources of dissolved copper, including hull 
cleaning, may need to be further evaluated in order to better compare the measured 
concentrations of dissolved copper and the MAMPEC model output. 

                                                 
10 The MAMPEC model has no input for hull cleaning. For the 2016 MAMPEC study, Scenarios 1-4 were presented 
as actual leach rates derived from the 2014 TMDL hull census data. Scenarios 5-7 present leach rates derived from 
the Zhang and Singhasemanon study. This study used an adjustment factor for the loading of hull cleaning, and 
applied the factor to the leach rates calculated from the model. Therefore, the leach rates presented in Scenarios 5-7 
account for cleaning effects.    
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Figure 5-1. Spatial Distribution of Dissolved Copper Concentrations in SIYB 
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6.0 STUDY LIMITATIONS AND ASSUMPTIONS 

This Special Study was designed to provide information pertaining to two primary study 
objectives: (1) develop an enhanced understanding of the SIYB-wide water quality 
characteristics and dissolved copper concentrations, and (2) compare the observed 
concentrations with the PEC outputs of the MAMPEC model study, completed in 2016 by Amec 
Foster Wheeler and Chemetrics. The Special Study provides valuable information in the context 
of the study goals; however, it is important to note data limitations. Any inference made from this 
study should consider the following:  
  
Limitations in Study Design 

 The study design provided a systematic sampling regime to establish adequate spatial 
coverage throughout the basin. For logistical reasons, sampling occurred over three 
consecutive days, and most sample collections occurred during similar tidal cycles (i.e., 
on an incoming tide). Collection methodologies may not allow for temporal effects to be 
fully captured. Therefore, the study represents a limited snapshot effort (or series of 
three daily snapshots), and any temporal effects (such as tidal or wind-driven currents) 
cannot be fully established with the existing datasets. However, it is important to 
recognize that comparisons of dissolved copper concentrations to previous studies (of 
which were collected at various times within the tidal cycle) resulted in overall similar 
dissolved copper concentrations. This may indicate that although tidal influence may 
affect the gradient of copper concentrations throughout the basin at any particular time, it 
may not play a meaningful factor in the overall observed dissolved copper 
concentrations when averaged over time.  

Model Limitations 
 The MAMPEC model was chosen for its wide acceptance, usage, and adaptability to 

generic marine environments. However, as with any model, limitations may affect the 
ability to directly compare model results with the measured ambient conditions (Amec 
Foster Wheeler 2016b). Specific model limitations are outlined in Section 5 of the 
MAMPEC model study.   

 In-water hull cleaning of copper-containing AFPs is a known contributor of dissolved 
copper to the water column (Earley et al., 2013). A limitation of using the MAMPEC 
model is that it does not have an input parameter to account for the dissolved copper 
contribution as a consequence of in-water hull cleaning. Therefore, dissolved copper 
contributions from hull cleaning are not directly accounted for in the calculated PEC. In 
the 2016 MAMPEC Model Study, leach rate Scenarios 1-4 were derived using actual 
SIYB hull paint data11. Since the PECs for Scenarios 1-4 do not include a hull cleaning 
component, the model results may be an underestimate of actual dissolved copper 
concentrations. In contrast, Scenarios 5-7, which were derived directly from the Zhang 
and Singhasemanon (2014) study, included an adjustment factor for in-water hull 
cleaning within the leach rates. Therefore, while the dissolved copper leach rates used in 
Scenarios 5-7 were adjusted for in-water hull cleaning, they do not reflect actual SIYB-
specific conditions (i.e., Scenarios 5-7 were based on conceptual information rather than 
SIYB-specific information).   

                                                 
11 Calculated using a subset of data from the 2014 SIYB TMDL vessel hull census. 
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7.0 QA/QC SUMMARY 

All samples were submitted to the analytical laboratory on either the same day or the day 
following collection. All samples were received in good condition at Weck, at or below 4°C and 
on ice. For the six samples from SIYB TMDL monitoring stations (i.e., surface SIYB-1 through 
SIYB-6 and SIYB-REF) and reference sample (surface SIYB-REF), samples for dissolved 
metals analyses were filtered by the laboratory immediately upon receipt. For the remaining 
Special Study stations (including mid-depth and bottom depth collections at the SIYB TMDL 
monitoring stations), samples for dissolved metals were filtered in the field using a 0.45-µm 
acid-rinse bottle top filtration system. Holding time requirements for analysis were met for all 
samples.  
 
Analytical chemistry results underwent a thorough QA/QC evaluation; they were determined to 
meet the data quality objectives outlined in the SAP/QAPP and were deemed acceptable for 
reporting purposes, with the qualifications noted in the QA section of the individual laboratory 
reports (these issues are summarized below). The analytical laboratory reports in Appendix D 
have specific QA/QC sections that highlight any qualified data.  
 
The following information summarizes the relevant data QA/QC-related findings associated with 
the 2016 Special Study.  
 
Metals Data 
Dissolved Metals Fraction Exceeded Total Metals 

 Issue – The dissolved fraction of copper and zinc notably exceeded the levels of total 
copper and zinc at four stations (SS-06-B, SS-08-B, SS-10-B, and SS-12-B).  

 Explanation and Resolution – Amec Foster Wheeler acted upon receiving these 
results from Weck. Field methods were immediately reviewed, and no obvious issue was 
identified. Amec Foster Wheeler reviewed the COC forms, and Weck provided 
photographic proof of the sample bottles to confirm that no erroneous switch of dissolved 
and total analysis labels occurred. Amec Foster Wheeler requested and reviewed the 
sample check-in log provided by the analytical laboratory. The dissolved metals samples 
for these four stations were digested and analyzed at a separate time than the remaining 
Special Study samples. Regardless, the analytical QA/QCs for these four Special Study 
samples were within the acceptable criteria limits. The reanalysis of these four samples 
was requested on October 5, 2016, and Amec Foster Wheeler received the results 
electronically from Weck on October 20, 2016. The dissolved fraction of the samples 
remained consistent, while the total metals concentrations were overall lower, indicating 
a larger discrepancy between the dissolved and total metals results. Amec Foster 
Wheeler exhausted the QA procedures and concluded that the issue is likely due to 
laboratory contamination, although the issue cannot be confirmed. This QA issue does 
not affect the remaining Special Study samples, and therefore the remaining data may 
be used without any further qualifications. The dissolved and total metal results of these 
four samples have been flagged, but data are used without further qualifications.  
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Contamination in the Equipment Rinsate Blank 
 Issue – Elevated levels of total copper and total zinc were observed in the equipment 

rinsate blank. The level of metals in this QA sample should be very low or non-detect. 

 Explanation and Resolution – In an initial review of the chemistry results, detectable 
levels of total metals were noticed in the equipment rinsate blank. This finding was 
reported to the analytical laboratory. The Niskin bottle used for sample collection was the 
same piece of equipment that has been used for previous SIYB TMDL monitoring 
events. Furthermore, prior to the Special Study event, the Niskin bottle was scrubbed 
with Alconox, thoroughly rinsed deionized water, and sealed in a plastic bag. Prior to the 
equipment rinsate collection, the Niskin bottle was rinsed again with deionized water. 
The levels of total copper and total zinc detected in the rinsate were significant enough 
to justify reanalysis of the sample. Amec Foster Wheeler requested reanalysis of the 
equipment rinsate blank on August 31, 2016. Weck provided the reanalysis results on 
September 14, 2016. The total copper concentration in the reanalyzed sample was 
0.082 µg/L, and the total zinc concentration was 3.0 µg/L. The Analytical QA Officer 
determined that the levels of total copper and total zinc had a negligible impact on the 
study results and conclusions. 
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1.0 INTRODUCTION 

This Sampling and Analysis Plan (SAP) and Quality Assurance Project Plan (QAPP) describes 

a special water quality study, called the Enhanced Water Quality Monitoring Special Study (or 

Special Study), to be conducted in Shelter Island Yacht Basin (SIYB). The plan was prepared by 

Amec Foster Wheeler Environment & Infrastructure, Inc. (Amec Foster Wheeler) for the Port of 

San Diego (Port). 

The Special Study will be an enhanced basin-wide investigation of the copper observed in the 

water column in SIYB. This Special Study is referred to as an “enhanced investigation” because 

the scope of this one-time monitoring effort is broader than the annual dissolved copper Total 

Maximum Daily Load (TMDL) compliance monitoring that is performed in the basin.  

The main objectives for the Special Study are: 

1. Develop an enhanced understanding of the basin-wide characteristics of dissolved 

copper in SIYB that complements existing water quality information generated by the 

annual TMDL monitoring and other studies (e.g., Neira et al., 2009; Bosse et al., 2014). 

The study results may help to determine whether the existing TMDL monitoring program 

is sufficient to provide an accurate assessment of basin-wide conditions, or whether 

modifications should be considered. 

2. Provide an enhanced understanding of the basin-wide dissolved copper levels in SIYB 

that can be compared with the predicted environmental concentration (PEC) output of 

the Marine Antifoulant Model for Predicting Environmental Concentrations (MAMPEC) 

model (Amec Foster Wheeler, 2016a). 

The scope of work for the Special Study is presented in detail in this SAP. In general, the study 

will include: 

• Collecting water quality samples at 19 locations within SIYB, including the 6 existing 

TMDL monitoring stations, one TMDL reference station, and 12 additional Special Study 

stations chosen using a systematic sampling grid design. Collection will include a 

surface sample (1 meter from the surface), a mid-depth sample, and a deep sample (1 

meter from the bottom) at each station, including the TMDL monitoring stations. 

• Measuring pH, temperature, dissolved oxygen (DO), and salinity at all stations using 

portable field meters. 

• Performing a top-to-bottom vertical water quality profile (using a conductivity, 

temperature, and depth [CTD] profiler) at each station to evaluate pH, temperature, light 

transmittance, and salinity with depth in the water column. 

• Analyzing all samples for concentrations of total and dissolved copper and zinc. 

• Analyzing all grab samples for total organic carbon (TOC), dissolved organic carbon 

(DOC), and total suspended solids (TSS).  
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This SAP/QAPP provides detailed information on the design and implementation of the Special 

Study. It is organized as follows: 

• Section 2, Project Management, provides an overview of the project personnel, roles 

and responsibilities of the key team members, and lines of communication. 

• Section 3, Project Background, briefly describes the goals and objectives of the Special 

Study. 

• Section 4, Sampling and Analysis Plan, provides detailed information on the design of 

the Special Study, collection locations and timing, sample collection techniques, sample 

handling and chain of custody, field measurements and analytical tests to be conducted, 

data analysis techniques, and project schedules. 

• Section 5, Quality Assurance Project Plan, describes the procedures to ensure that 

collection and handling of water samples, collection of field data, and analytical analysis 

of water samples are conducted with a high degree of quality assurance and quality 

control (QA/QC). 

• Section 6, Report Preparation, describes the information that will be compiled and 

submitted to the Port at the conclusion of the Special Study. 

• Section 7, References, includes literature sources and reports cited in this document. 
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2.0 PROJECT MANAGEMENT 

This section presents the project team, team organization, the roles and responsibilities of key 

team members, and the lines of communication for field and laboratory activities. 

2.1 SAP/QAPP Distribution 

Table 2-1 identifies those individuals who will receive one copy of the approved SAP/QAPP.  

Table 2-1. 

SAP/QAPP Distribution List 

Title Name (Affiliation) Signature/Date 

Project Manager 
Karen Holman  

(Port of San Diego) 
 

Project Manager and Field 
Quality Assurance (QA) Officer 

Barry Snyder  
(Amec Foster Wheeler) 

 

Field Project Manager 
Chris Stransky  

(Amec Foster Wheeler) 
 

Analytical QA Officer 
Rolf Schottle  

(Amec Foster Wheeler) 
 

Senior Reviewer 
Brock Bernstein. Ph.D. 

(Independent Consultant) 
 

Analytical Laboratory Project 
Manager 

Hai Van Nguyen  
(Weck Laboratory) 

 

Vessel Operations 
Lawrence Honma  

(Merkel & Associates) 
 

2.2 Project Organization 

Project Personnel and Roles 

Amec Foster Wheeler Environment & Infrastructure, Inc. (Amec Foster Wheeler) will organize 

field sampling logistics and equipment, provide sample collection and laboratory analysis of 

samples, perform data analysis, and provide a report of the SIYB monitoring results. Individual 

roles of project personnel are outlined in Table 2-2 and in Figures 2-1 and 2-2. 

Karen Holman is the Project Manager (PM) for the Port. Ms. Holman will be responsible for 

project administration and will serve as the lead contact at the Port. 

Barry Snyder is the PM and Field Quality Assurance (QA) Officer for Amec Foster Wheeler. 

Mr. Snyder will be responsible for overall project management, organization, contracts, and 

oversight. In addition, he will serve as the Field QA Officer and will oversee of field-related QA 

and quality control (QC) procedures.  

Chris Stransky is the Field PM for Amec Foster Wheeler. Mr. Stransky will oversee 

coordination and execution of the field effort, including organization of field staff and scheduling 
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of sampling days, and will be responsible for overseeing data analysis and finalizing the project 

report.  

Rolf Schottle is the Analytical QA Officer for analytical chemistry for Amec Foster Wheeler. 

Mr. Schottle will be responsible for guaranteeing the overall QA and QC procedures and will 

ensure that analytical chemistry data reported by the analytical laboratory and Amec Foster 

Wheeler have been generated in compliance with the appropriate protocols. Mr. Schottle will 

also be responsible for coordination with the analytical laboratory and will work with the 

Analytical Laboratory PM to ensure that proper QC procedures are followed.  

Brock Bernstein Ph.D. is the Senior Reviewer for the Special Study. His expertise is in 

designing large water and sediment quality investigations that are compliant with California 

guidelines (e.g., Surface Water Ambient Monitoring Program [SWAMP] guidelines), and has 

considerable experience designing and implementing TMDL programs. He will participate in the 

design of the collection program and will provide data review and validation of all study 

conclusions. He will also provide TMDL-related technical assistance.  

Corey Sheredy will provide field support for Amec Foster Wheeler. Ms. Sheredy will assist with 

data collection and equipment operation, and will support QA/QC, data analysis, and reporting 

efforts.   

Tyler Huff will serve as the Field Health and Safety Officer. Mr. Huff will ensure that all health 

and safety protocols are followed during field activities. Mr. Huff will also provide as-needed field 

support. 

Hai Van Nguyen is the Analytical Laboratory PM for Weck Laboratories (Weck). Ms. Nguyen 

will be responsible for providing chemistry analytical data in an approved and quality-controlled 

format. 

Lawrence Honma is the Vessel Operations Manager for Merkel & Associates (Merkel). 

Mr. Honma will be responsible for providing the vessel for the project and coordinating 

equipment use with field personnel. 
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Table 2-2. 

Project Personnel Roles and Contact Information 

Name (Affiliation) Project Role(s) Contact Information 

Karen Holman  
(Port of San Diego) 

Port Project Manager 
(619) 686-6254 (office) 
(619) 686-6467 (fax) 

kholman@portofsandiego.org  

Barry Snyder  
(Amec Foster Wheeler) 

Project Manager and Field QA 
Officer 

(858) 300-4320 (office) 
(858) 354-8340 (mobile) 

(858) 300-4321 (fax) 
barry.snyder@amecfw.com 

Chris Stransky  
(Amec Foster Wheeler) 

Field Project Manager 

(858) 300-4350 (office) 
(858) 775-5547 (mobile) 

(858) 300-4321 (fax) 
chris.stransky@amecfw.com 

Rolf Schottle  
(Amec Foster Wheeler) 

Analytical QA Officer 

(858) 300-4323 (office) 
(619) 985-2405 (mobile) 

(858) 300-4321 (fax) 
rolf.schottle@amecfw.com 

Brock Bernstein, Ph.D. 
(Independent Consultant) 

Senior Project Reviewer 
(805) 646-8369 (office) 
(805) 746-6165 (mobile) 

brockbernstein@sbcglobal.net 

Tyler Huff 
(Amec Foster Wheeler) 

Field Support and Field Health 
and Safety Officer 

(858) 300-4322 (office) 

(858) 449-2334 (mobile) 

(858) 300-4321 (fax) 

tyler.huff@amecfw.com 

Corey Sheredy  
(Amec Foster Wheeler) 

Field Support and Data Analysis 

(858) 300-4316 (office) 
(831) 359-7761 (mobile) 

(858) 300-4321 (fax) 
corey.sheredy@amecfw.com 

Hai Van Nguyen  
(Weck Laboratories) 

Analytical Laboratory Project 
Manager 

(626) 336-2139 ext. 102 (office) 
(626) 336-2634 (fax) 

haivan.nguyen@wecklabs.com  

Lawrence Honma 
(Merkel & Associates) 

Vessel Operations 
(858) 560-5465 (office) 
(858) 229-1444 (mobile) 
lhonma@merkelinc.com   
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Figure 2-1. Project Organization for the Analytical Component 
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Figure 2-2. Project Organization for the Field Component 
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2.3 Quality Assurance Officers’ Roles 

The QA Officers are responsible for guaranteeing the overall quality of the data produced and 

reported throughout the project. Specific duties of the QA Officers include:  

• Conducting audits of ongoing tests, data packages, and completed reports;  

• Conducting audits of the routine QC documentation of field and laboratory procedures;  

• Communicating potential QC problems to the staff; and  

• Ensuring that all problems are resolved.  

The QA Officers are also responsible for issuing QA reports to management, maintaining a 

current Quality Assurance Manual (QAM), and issuing QAPPs as required. The QA Officers 

also ensure that data reported have been generated in compliance with the QAM and the 

appropriate protocols. The QA Officers are knowledgeable in the quality system standard 

defined under the California Department of Health Services Environmental Laboratory 

Accreditation Program (ELAP). 

Barry Snyder and Rolf Schottle are the project QA Officers. Mr. Snyder, in the role of Field QA 

Officer, will be onboard the vessel during all sample collection activities to ensure that proper 

sampling procedures are employed. Mr. Snyder will record details of every sample collected on 

a sampling QA checklist. As Analytical QA Officer, Mr. Schottle will work directly with the 

Analytical Laboratory PM, Ms. Nguyen, to ensure that proper QC procedures are followed.  

Mr. Snyder and Mr. Schottle will also review and assess procedures against plan requirements 

during the life of the project and will evaluate the need for any corrective actions. Mr. Snyder or 

Mr. Schottle may stop actions conducted by Amec Foster Wheeler if there are significant 

deviations from required practices or if there is evidence of a systematic failure. Ms. Nguyen will 

also have the same authority for laboratory-related operations. 
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3.0 PROJECT BACKGROUND 

Background information related to these objectives is discussed in more detail in Sections 3.1 

and 3.2. 

3.1 Previous Studies in SIYB 

This section describes two studies that have direct relevance for the monitoring program 

described in this SAP/QAPP. Similar to the proposed Special Study, they both evaluated 

dissolved copper concentrations at multiple locations throughout SIYB; however, the goals of all 

three studies are different.  

3.1.1 Bosse et al., 2014 

Bosse et al. (2014) conducted a water column assessment to examine the toxicological effects 

and bioavailability of copper in SIYB, or to determine whether or not copper poses a threat to 

sensitive organisms inhabiting the site. In this study, seawater samples were collected from 

1 meter below the surface (surface water) and 1 meter above the bottom (bottom water) from 

16 stations located mostly out of marina leaseholds. Samples were collected during one wet 

season (collected on March 22, 2011) and one dry season (collected on July 5, 2011). In 

general, the study showed significantly higher levels of dissolved copper in the surface waters 

than in the deeper waters for both the wet and dry seasons.  

3.1.2 Neira et al., 2009 

Neira et al. (2009) conducted a water column and sediment assessment to test the hypothesis 

that the presence of “hotspots” of copper concentrations in SIYB are linked to boat distribution 

(number of boats and distance from the boats) and to basin environmental characteristics. In 

this study, 32 stations were evenly distributed throughout SIYB using a spatial grid design. 

Study results showed a definite horizontal gradient in copper levels from the head of the basin 

to the mouth. Higher copper levels were observed in water and sediment samples at the head of 

the basin; decreasing levels were observed moving toward the mouth of the basin at San Diego 

Bay. The researchers noted that the observed dissolved copper concentrations tended to be 

larger in surface waters than in near-bottom waters, and that, despite the shallowness of the 

basin (approximately 5 meters), a clear, statistically significant, depth-related difference in 

copper concentrations was observed across the entire basin (Neira et al., 2009). The 

researchers also noted that the results provided strong evidence that dissolved copper 

concentrations in surface waters of SIYB are associated with the presence of boats in the basin.  

3.2 MAMPEC Model Study 

In 2015, Amec Foster Wheeler completed a modeling effort using the MAMPEC model 

(Deltares, 2010) to evaluate the PECs of dissolved copper in SIYB waters using varying hull 

paint copper leach rate scenarios. The model was set up using realistic SIYB-specific input 

parameters (e.g., physical and hydrodynamics characteristics of the basin). The results of the 

MAMPEC model runs are in Appendix E of the 2015 Shelter Island Yacht Basin (SIYB) Total 

Maximum Daily Load (TMDL) Annual Report (Amec Foster Wheeler, 2016a).  
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As noted in the 2015 SIYB TMDL Annual Report, the actual surface water concentrations of 

dissolved copper at the TMDL monitoring stations could not be compared with the basin-wide 

PECs generated by MAMPEC. The report also states that developing a better understanding of 

the full water column conditions and current vessel tracking results could build confidence in the 

model’s ability to accurately predict basin-wide PECs.  

3.3 SIYB Dissolved Copper Levels 

Since 2011, dissolved copper levels in SIYB have been evaluated on an annual basis at six 

specific locations in the basin. Sample collection locations are depicted on Figure 3-1 (which 

also displays the San Diego Bay reference location used for the annual TMDL monitoring 

program). The results of these analyses are shown on Figures 3-2 (basin-wide average) and 3-3 

(dissolved copper ranges by station). The basin-wide average of surface water shown on 

Figure 3-2 is determined by averaging the dissolved copper concentrations for the six surface 

samples collected as part of the annual SIYB TMDL monitoring program. Figure 3-3 shows the 

range of the yearly surface water dissolved copper levels at each station. 

In 2018, the SIYB Dissolved Copper TMDL will move into its final five-year compliance period. 

One of the objectives of this Special Study is to provide additional basin-wide dissolved copper 

information (in addition to the annual TMDL monitoring results) that may help determine whether 

the existing contingent of TMDL monitoring stations is sufficient to provide an accurate 

assessment of basin-wide conditions, or whether modifications to the current monitoring 

program should be considered.   





FINAL Shelter Island Yacht Basin August 2016 
Enhanced Water Quality Monitoring Special Study 
Sampling and Analysis Plan and 
Quality Assurance Project Plan  

 

Amec Foster Wheeler Environment & Infrastructure, Inc. Page 3-4 

  

This page intentionally left blank 



FINAL Shelter Island Yacht Basin August 2016 
Enhanced Water Quality Monitoring Special Study 
Sampling and Analysis Plan and 
Quality Assurance Project Plan  

 

Amec Foster Wheeler Environment & Infrastructure, Inc. Page 3-5 

 
Notes: Avg. = average; Cu = copper; WQO = water quality objective 

Figure 3-2. Mean Surface Water Basin-wide Dissolved Copper Levels in SIYB 

TMDL Monitoring Events (2011 – 2015) 

 

 
Figure 3-3. Surface Water Dissolved Copper Levels at SIYB TMDL Monitoring Stations 

(2011 – 2015) 
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4.0 SAMPLING AND ANALYSIS PLAN 

This section describes the study design to be employed for the Special Study. Sample 

collection, sampling handling, and analytical test methods to be employed by the field and 

laboratory teams are also discussed in this section. 

4.1 Sampling Design 

To meet the study goals, water quality samples will be collected from multiple depths at 

18 stations within the basin and one reference station in San Diego Bay. Station locations were 

chosen using a rectangular systematic grid design. This 250-meter by 200-meter grid was 

designed to incorporate the existing TMDL monitoring stations into the Special Study, and to 

identify additional Special Study collection locations to ensure that SIYB areas were equally 

sampled and represented. The Special Study stations were assigned by identifying the grid 

nodes that either did not intersect or were not within close proximity1 to a TMDL monitoring 

station (Figure 4-1). This sampling strategy was chosen because it provides sufficient spatial 

coverage, representation of basin use, and resolution to address the study questions.   

4.1.1 Sample Collection Stations 

As discussed in Section 4.1, a rectangular systematic grid design was used to incorporate the 

SIYB TMDL monitoring stations and supplement coverage of the basin by the additional 12 

Special Study stations.  

The scope of work for the annual TMDL monitoring program includes collecting surface samples 

only. For this Special Study, surface sample collection at TMDL monitoring stations (including 

the reference station) will be supplemented by collection of one mid-depth and one deep 

sample2 (collected at the mid-column depth and approximately 1 meter from the bottom, 

respectively) at each station. A vertical profile of water quality characteristics will also be 

obtained at each site by deploying a CTD profiler. The TMDL monitoring stations are depicted 

as green triangles on Figure 4-1. Target coordinates for the TMDL monitoring stations are 

provided in Table 4-1.     

The addition of the 12 Special Study stations systematically placed throughout SIYB allows for a 

heterogeneous spatial assessment of dissolved copper levels throughout the basin. As with the 

TMDL monitoring stations, water collection at each station will include samples from surface, 

mid-depth, and bottom water. A vertical profile of water quality characteristics will also be 

obtained at each site by deploying a CTD profiler. Target locations for the Special Study stations 

are identified as the node of the spatial grid. The 12 Special Study station locations are not a 

part of the TMDL monitoring program; therefore, Amec Foster Wheeler developed a set of 

sampling rules for each of these stations to best meet the study goals. Ideally, Special Study 

                                                

1  TMDL stations farther than 200 feet away from the spatial grid node were not incorporated into the grid 

scheme. This applied only to Station SIYB-5.  

2 In addition to the chemical tests conducted on the surface water samples, the TMDL monitoring 

program also includes the conduct of toxicity tests. Please note: no toxicity analyses will be conducted on 

the mid-depth or deep water samples.  
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samples will be collected within 30 feet of the grid node (target location). However, because of 

obstructions or restrictions (such as boats, docks, proximity to shore), Amec Foster Wheeler 

repositioned the sampling location using ArcGIS to meet the following rules: 

1. Each Special Study station must be at least 12 feet in depth so that a top, mid-depth, 

and bottom sample can be collected. 

2. Each Special Study station must be at least 20 feet from the nearest vessel. 

Proposed station coordinates are provided in Table 4-2; however, if the proposed location does 

not meet both of these requirements once the sampling team is onsite, the Special Study station 

may be relocated to the nearest point that fulfills these requirements. This relocation should be 

as close to the grid node as possible.  

Table 4-1. 

Annual TMDL Monitoring Station Coordinates 

Station ID 
Target Coordinate 

Latitude Longitude 

SIYB-1 32.71821 -117.22601 

SIYB-2 32.71412 -117.22921 

SIYB-3 32.71550 -117.22989 

SIYB-4 32.71683 -117.23203 

SIYB-5 32.71217 -117.23297 

SIYB-6 32.70858 -117.23514 

SIYB-REF 32.70406 -117.23232 

Table 4-2. 

Special Study Proposed Sample Collection Locations 

Station ID 
Proposed Station Coordinate  

Latitude Longitude 

SS-01 32.716774 -117.224655 

SS-02 32.719391 -117.227794 

SS-03 32.715399 -117.226736 

SS-04 32.716609 -117.228107 

SS-05 32.717512 -117.233080 

SS-06 32.712115 -117.230775 

SS-07 32.713426 -117.232196 

SS-08 32.716017 -117.234989 

SS-09 32.710326 -117.233074 

SS-10 32.711757 -117.23434 

SS-11 32.710374 -117.23611 

SS-12 32.707651 -117.236527 

Notes:  
ID = identification; Latitude/Longitude provided in decimal degrees. 
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4.2 Collection Schedule and Phasing 

Sampling will be conducted in two phases, as described in Sections 4.2.1 and 4.2.2. 

4.2.1 Annual TMDL Monitoring Stations 

Collection at the six TMDL monitoring stations and reference station will be performed in the 

same manner as in previous years and according to the most recent TMDL Monitoring Plan and 

QAPP (Amec Foster Wheeler, 2016b and 2015, respectively) with the addition of the mid-depth 

and bottom sample collection and a CTD profile, as described in Section 4.1.1. According to the 

TMDL Monitoring Plan, sampling at the TMDL monitoring stations must be completed in the 

summer (i.e., in August or September). By sampling in the summer, dissolved copper 

concentrations are expected to be at their annual peak in the water column because rates of 

copper release from antifoulant paints are higher at warmer sea surface temperatures and 

during periods with a greater frequency of hull cleaning. Daily sampling will begin at stations 

near the mouth and will move toward the head of SIYB, approximately bracketing the high tide. 

For the 2016 TMDL monitoring stations, collection is tentatively set for August 23, 2016, with a 

backup date of September 20, 2016. As in previous years, the collection will be completed in 

one day. 

4.2.2 Special Study Stations 

Collection at the 12 Special Study stations may take up to three days. For continuity purposes, 

collection at the Special Study stations will be conducted on the three consecutive days 

following the TMDL monitoring (i.e., August 24–26, 2016), with backup dates of September 21–

23, 2016.  

To prevent the introduction of sampling bias and to maintain consistency with the TMDL 

sampling methods, collection at the Special Study stations will follow the same sampling 

sequence used in the TMDL monitoring (i.e., daily sampling will begin at stations near the mouth 

and move toward the head of SIYB, approximately bracketing the high tide). Table 4-3 presents 

the sample collection schedule for the Special Study stations, as well as the TMDL monitoring 

stations.  
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Table 4-3. 

Sample Collection Schedule Matrix 

Station ID 

Collection Day 

Day 1  
(TMDL) 

Day 2  
(Special Study) 

Day 3  
(Special Study) 

Day 4  
(Special Study) 

SIYB-1 X   

Contingency  
day 

SIYB-2 X   

SIYB-3 X   

SIYB-4 X   

SIYB-5 X   

SIYB-6 X   

SIYB-REF X   

SS-01  X  

SS-02   X 

SS-03  X  

SS-04   X 

SS-05  X  

SS-06   X 

SS-07  X  

SS-08   X 

SS-09  X  

SS-10   X 

SS-11  X  

SS-12   X 
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4.3 Collection Station Positioning 

All stations will be located using a differential Global Positioning System. Per the TMDL 

Monitoring Plan (Amec Foster Wheeler, 2016b), the collection location for the TMDL monitoring 

stations will be done within approximately ±3 meters of the target coordinate listed in Table 4-1. 

The collection location for the Special Study stations will follow the procedures described in 

Section 4.1.1. The proposed locations for the Special Study stations are provided in Table 4-2.   

4.4 Field Collection Procedures 

Figure 4-2 depicts the sample collection workflow for each station. Collections details are 

presented below. 

Upon anchoring on station, the boat engine will be turned off and a period of at least 5 minutes 

will pass before collection activities can commence. During the cooldown period, the field team 

will scan the area for any nearby ongoing vessel maintenance activities. The field crew will 

record notes and take photographs of these activities (and other factors of note near the 

collection site), if warranted.   

Special care will be taken during the anchoring process to ensure that the anchor does not 

cause excessive sediment resuspension that may contaminate the near bottom-collected water 

sample. Steps include noting the wind and tidal current direction in the field log, waiting at least 

20 minutes from the time of anchoring to the time that the bottom sample is collected, and 

performing a visual inspection of the collected sample for excessive sediment. If excessive 

sediment is observed in the sample, the sample will be discarded and recollected. 

Following the engine cooldown period, the field team will start collecting field. Field 

measurements of pH, temperature, and salinity of the surface water at each station (i.e., within 1 

meter of the surface) will be made using a YSI meter according to the manufacturer’s 

specifications. A measuring tape will be used to record the depth, and a Secchi disk will be used 

to record the visual clarity of the water column. Water depth will be determined at the collection 

site using a lead line. The lead line depth will be used to determine the collection depth for the 

mid-water and bottom samples. 

Discrete water samples will be collected at each station using a Niskin bottle deployed from the 

sampling vessel at three depths in the water column. Surface samples at each station will be 

collected within 1 meter of the surface; midwater samples will be collected at mid-depth, 

depending upon the lead line depth; and deep samples will be collected within 1 meter of the 

bottom. The line on the Niskin bottle will be marked in 0.5-meter increments. The lead line depth 

will be used to determine where the bottom sample will be collected. This depth will be used to 

calibrate the length of line used on the Niskin bottle to ensure that the bottle does not contact 

the bottom sediments. Deep-water samples will be collected by slowly lowering the collection 

bottle to a depth approximately 1 meter from the bottom. Careful attention will be taken to 

prevent disturbing the bottom sediments during the collection process.  

The water depth at the station and collection depth of the deep samples will be recorded in the 

field log. 
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All sampling steps will follow SWAMP-defined “clean hands” techniques (State Water 

Resources Control Board [State Board], 2014).  

Collected samples will be dispensed to appropriate and correctly labeled sample containers, 

and then transferred to a cooler containing ice. All water samples will be logged on a chain-of-

custody (COC) form (Attachment A), and the form will be placed in the cooler for transport to 

Weck Laboratory. Samples will be stored at 4 degrees Celsius (°C) during the transportation 

process.  

Once all the water samples are collected and preserved (see below), a CTD cast will be 

performed to characterize physical water qualities of the full water column. The CTD 

deployment will be the final operation in the sample collection regime at each station to ensure 

that there is no potential for sediment contamination if the CTD inadvertently comes into contact 

with the basin bottom.  

Amec Foster Wheeler will use a Seabird Electronics SBE-19 Plus CTD instrument equipped 

with a YSI dissolved oxygen sensor (model SBE 43), a pH meter (model SBE 18 with Innovative 

pH Sensor), and a WET Labs C-Star laser transmissometer (25-centimeter [cm], 

660-nanomether [nm]). The CTD instrument is certified to 58 meters and records data for all 

parameters at 0.5-second intervals. The instrument begins data acquisition 30 seconds after 

deployment. A minimum 1-minute delay at the surface will be employed to ensure instrument 

equilibration in the seawater. The CTD will be deployed with a data cable that will allow real-

time water quality information to be displayed on the field laptop computer, enabling real-time 

observations of any turbidity plumes and other physical attributes of the station, and providing 

verification that the CTD was turned on properly, the depth was accurate, and all water quality 

measurements were recorded throughout a cast. The instrument will be lowered to the basin 

bottom in a controlled fashion at 0.5 meter per second (m/sec), and then held at the bottom 

depth for approximately 15 seconds to allow an appropriate amount of time to populate the 

bottom data bin. After the CTD is raised to the surface, an additional 15-second delay prior to 

hoisting the instrument back onto the vessel will be employed to ensure that the surface data 

bin is well populated. 

Field Filtration for Dissolved Metals 

All samples collected for dissolved copper and zinc analyses will be filtered in the field (in 

agreement with United States Environmental Protection Agency (USEPA) 1640 protocol.  A 

500-milliliter (mL) subsample of water from the same grab in the Niskin bottle will be filtered in 

the field through a 0.45-micrometer (µm) glass fiber filter. Filtration will be conducted 

immediately following collection using a Whatman brand Klari-flex bottle top vacuum filtration 

system. The entire filtration apparatus will be acid-washed and rinsed thoroughly with de-ionized 

(DI) water prior to sample collection. The first 500 mL of filtered sample will be discarded and 

the remaining 500 mL retained unpreserved in the labeled plastic disposable container. 
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Figure 4-2. Workflow of Sample Collection Methods 
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4.5 Equipment Decontamination and Cleaning 

The Niskin bottle will be cleaned prior to sampling using soapy water followed by a thorough 

rinse with deionized water. Upon deployment, the Niskin bottle will also be rinsed thoroughly 

with site water and soaked for at least for one minute at each sampling depth as appropriate 

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.  

4.6 Sample Processing, Handling, and Custody 

Water samples will be uniquely identified with sample labels in indelible ink. All sample 

containers are identified with the project title, appropriate identification number, date and time of 

sample collection, and preservation method. The Field QA Officer will inspect the sample 

collection bottles before and after they are filled to ensure that each sample bottle is correctly 

labeled with station location and analysis type. Bottle verification information will be recorded in 

the field QA log. This practice will be performed at every sample collection station prior to 

moving on to the next station.  

Samples will be kept on ice from the time of sample collection until delivery to the analytical 

laboratory. All samples will be transferred to the appropriate laboratory and analyses initiated 

within the method specified holding time (Table 4-4). Additionally, enough of each sample 

(unfiltered and filtered) will be archived at Weck, and preserved as appropriate in case any 

analyses need to be repeated for confirmation. If possible, samples will be delivered to the 

analytical laboratory on the same day as collection. All analyses will be conducted by Weck, 

which is accredited by California ELAP for all the specific tests required for this program. 

4.7 Field Sampling Preservation, Packaging, and Shipment 

During each sampling day, completed samples will be preserved by placing the sample bottles 

in wet-iced coolers immediately after collection. At the end of each sampling day, all field 

samples will be shipped via courier with appropriate COC forms. Sample bottles will be stored 

upright. 

4.8 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 

will follow, field sampling standard operating procedures (SOPs), as described in this document. 

A QA/QC reviewer representing the field contractor will be onboard the sampling vessel at all 

times to review each step of the sample and data collection process. Field and QA/QC 

checklists will be used throughout the sampling event to ensure that collection procedures are 

consistent from station to station and that all required field data are recorded correctly and 

completely.  
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Table 4-4. Sample Holding Times 

Analyte Holding Time 

Field Measurements 

Water Clarity Field Collected 

pH Field Collected 

Salinity Field Collected 

Temperature Field Collected 

Dissolved Oxygen Field Collected 

Light Transmittance Field Collected 

Water 

Total Organic Carbon 28 days 

Dissolved Organic Carbon 28 days1 

Total Suspended Solids 7 days 

Total Copper 180 days 

Dissolved Copper 180 days2 

Total Zinc 180 days 

Dissolved Zinc 180 days2 

Notes: 
1  The holding time is applicable to the preserved sample. The sample will be filtered in the 

field into a bottle with sulfuric acid (H2SO4) preservative for DOC analysis.  
2  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. 

Field team 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 hull paint 

containing no copper or zinc. 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 SOPs to ensure that all 

sampling personnel are trained accordingly. Additionally, the field team members 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 be 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, 

boat washing, etc.). Photographs will also taken, if necessary.  

As required by SWAMP protocols, the Special Study will include the addition of field replicates. 

The field replicate samples will consist of a second complete set of samples collected at one of 

the TMDL monitoring stations (Amec Foster Wheeler, 2016b) and one of the Special Study 

stations. These samples will be analyzed for the same suite of chemicals as the test samples 

(expect the toxicity analyses conducted on the surface sample collected at the TMDL monitoring 

stations). The purpose of field replicates is to assess variability in sampling procedures as well 
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as ambient conditions. In addition to the field replicates, the study will also include one 

equipment rinse blank and one field blank, as specified by SWAMP protocols.  

The SIYB Special Study will include the following QA/QC elements: 

� Verification of laboratory certifications 

� Field mobilization and equipment 

checklists  

� Field sampling QA/QC checklists 

� Field equipment calibrations records  

� Observations for hull cleaning or other 

water-quality-impacting activities near 

sample collection stations 

� Staff training on QAPP-required field 

procedures 

� Field conditions and water quality data 

sheets 

� Onboard QA/QC oversight 

 

For this Special Study, the analytical laboratory chosen to conduct the analyses is required to 

(1) be certified to conduct the analyses for the constituents of concern for the Special Study, (2) 

be certified for the specific analysis methods required for this program, and (3) hold a valid 

ELAP certificate at the time the Special Study is initiated and the samples are analyzed. The QA 

objectives for chemical analysis to be followed by the analytical laboratory are detailed in its 

laboratory QA manual and this QAPP. The objectives for accuracy and precision involve all 

aspects of the testing process, including the following: 

• Methods and SOPs 

• Calibration methods and frequency 

• Data analysis, validation, and reporting 

• Internal QC 

• Preventive maintenance 

• 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 sampling activities, 

as well as the corrective actions taken to address any issues satisfactorily.  

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

agency personnel. 
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4.8.1 Chain-of-Custody Records 

Proper 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 will ensure that the 

samples are not left unattended and are properly secured.  

Documentation of sample handling and custody included the following: 

• Client and project name 

• Sample identifier 

• Sample collection date and time 

• Any special notations on sample characteristics or analysis 

• Initials of the person collecting the sample 

• Date the sample was sent to the analytical laboratory 

• Shipping company and waybill information 

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 SIYB 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 and will ensure 

that all holding times are met. Upon delivery of the samples 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 laboratory. 

4.9 Analytical Methods 

Water samples will be analyzed for total and dissolved copper, total and dissolved zinc, TOC, 

DOC, TSS, salinity, temperature, conductivity, dissolved oxygen, and pH (Table 4-5). All 

analytical methods will follow USEPA or Standard Methods (SM) of the American Public Health 

Association (APHA, 1998). Analytical methods, detection, and reporting limits are presented in 

Table 4-5.  

4.10 Data Analysis 

Summary data tables and figures will be created only after the raw data have passed through 

the QA/QC criteria, as described in Section 4.8. Finalized data will be summarized in a report in 

tables, and dissolved copper concentrations will be displayed graphically as a horizontal 

distribution of the three depth components (i.e., surface, mid-depth, and bottom). The report will 

also present the arithmetic mean of dissolved copper concentrations, both basin-wide and for 

each of the three depth components. These results will help to address the study objectives 

described in Section 1.0.  
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Table 4-5. 

Laboratory Analytical Methods and Detection Limits 

Water Quality Measurement Method 
Method 

Detection Limit 
Reporting Limit 

Total Copper USEPA 1640 0.0038 µg/L 0.010 µg/L 

Dissolved Copper USEPA 1640 0.0038 µg/L 0.010 µg/L 

Total Zinc USEPA 1640 0.036 µg/L 0.20 µg/L 

Dissolved Zinc USEPA 1640 0.036 µg/L 0.20 µg/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 

TSS SM 2540 D 1.0 mg/L 5.0 mg/L 

Salinity 
SBE CTD and 
YSI Pro Plus  

NA ± 0.1 ppt 

Temperature 
SBE CTD and 
YSI Pro Plus 

NA ± 0.1 °C 

pH 
SBE CTD and 
YSI Pro Plus 

NA ± 0.1 pH unit 

Dissolved Oxygen SBE CTD NA ± 0.1 mg/L 

Light Transmittance SBE CTD NA ± 0.1 % 

Notes: 

°C = degrees Celsius; % = percent; ± = plus or minus; µg/L = microgram(s) per liter; CTD = conductivity, temperature, depth; 
DOC = dissolved organic carbon; mg/L = milligram(s) per liter; ; NA = not applicable; pH = hydrogen ion concentration; ppt = 
part(s) per thousand; SBE = SeaBird Electronics; SM = Standard Methods; TOC = total organic carbon; TSS = total 
suspended solids; USEPA = United States Environmental Protection Agency; YSI = YSI Incorporated. 

4.11 Data Review 

After each survey, field data sheets and checklists will be checked for completeness and 

accuracy by the field crew and the Field QA Officer (Mr. Snyder). 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.  

In the laboratory, data validation will include use of dated and signed entries by technicians on 

the data sheets and logbooks used for samples, sample tracking and numbering systems to 

track the progress of samples through the laboratory, and 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: 

• Sample description information is correct and complete 

• Analysis information is correct and complete 

• Results are correct and complete 
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• Documentation is complete 

All data will be reviewed and verified by the analytical laboratory to determine whether data 

quality objectives have been met and whether appropriate corrective actions have been taken, 

when necessary, as detailed in the QAPP.  

4.12 Data Management 

The analytical laboratory will supply analytical results in both hard copy and electronic formats. 

Laboratories will be responsible for ensuring that both forms are accurate. After completion of 

the data review by the laboratory, hard copy results will be placed in the project files; results in 

electronic format will be imported into a database system.  

4.13 Laboratory Quality Assurance and Quality Control 

The analytical laboratory 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, backup copies of results generated by the 

laboratory will be maintained at its 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 SAP/QAPP, and a case narrative of COC details. 

4.14 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 field activities. During this meeting, site-specific 

hazards will be discussed and addressed appropriately.  

4.14.1 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 United States Coast Guard 

small vessel training. Personnel working on the boat will be trained according to internal SOPs. 

The primary 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, field team members will be provided with adequate amounts of water and will be 

allowed to wear short pants. A float plan will be prepared for each trip and submitted to the 

safety officer or project manager. At a minimum, it will include the destination, expected time of 

return, personnel onboard, and a 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 QUALITY 

5.1 Assessments and Response Actions 

The Analytical Laboratory PM at Weck, Hai Van Nguyen, will receive a copy of this QAPP prior 

to submission of samples and will be required to sign off that she has read and understands all 

of the expectations of Weck outlined in this QAPP. The Amec Foster Analytical QA Officer, Rolf 

Schottle, will be immediately notified by phone, with a follow-up in writing, of any incident that 

results in the need for corrective action as described in the following sections. 

5.1.1 Corrective Action Plans 

An out-of-control event is defined as any occurrence failing to meet pre-established criteria. A 

nonconformance is a deficiency in characteristic, documentation, or procedure sufficient to 

make the quality indeterminate or unacceptable. An out-of-control event is a subcategory of 

nonconformance. Any out-of-control events observed, whether in the field or in the laboratory, 

will be immediately communicated to the Amec Foster Wheeler PM and Analytical QA Officer to 

determine the appropriate course of action.  

When either situation (out-of-control event or nonconformance) is identified, it will be 

categorized as follows: 

• Deficiency – Recognition that a specific requirement (e.g., program, process, or 

procedure) has been violated. 

• Observation – Recognition of an activity or action that might be improved, but is not in 

violation of a specific requirement. Left unaddressed, the activity or action might develop 

into a deficiency.  

5.1.2 Criteria Used for Determination of an Out-of-Control Event 

Factors that affect data quality (e.g., failure to meet calibration criteria, inadequate 

recordkeeping, improper storage, or preservation of samples) require investigation and 

corrective action. 

When a nonconformance is recognized, each individual involved with the analysis in question 

has an interactive role and responsibility. This process is described in the following two 

paragraphs. 

• Analytical Laboratory PM – The Analytical Laboratory PM, Ms. Nguyen, must review 

all analytical and QC data for reasonableness, accuracy, and clerical errors. In an out-of-

control event, Ms. Nguyen will notify the Analytical QA Officer, Mr. Schottle, immediately 

(within 24–48 hours) by telephone and email. Ms. Nguyen and Mr. Schottle will work 

together to solve the problem. In this case, Mr. Schottle will notify the Amec Foster 

Wheeler PM, Barry Snyder, of the issue and the proposed remedy. This process will 

prevent the reporting of suspect data by stopping work on the analysis in question and 

ensuring that all results that are suspect are repeated, if possible, after the source of the 

error is determined and remedied.  
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• Analytical QA Officer – The Analytical QA Officer, Mr. Schottle, will report to the Amec 

Foster Wheeler PM, Mr. Snyder, on the status of the problem. Mr. Snyder will then notify 

the Port PM, Karen Holman, immediately (24–48 hours) by phone with a follow-up 

notification in writing if the work is affected by an out-of-control event or the results of an 

internal audit. In the event that a QC measure is out of control and the data are to be 

reported, qualifiers will be reported together with sampling results. Mr. Schottle is 

responsible for reviewing nonconformance report forms, recommending or approving 

proposed corrective actions, and verifying that corrective actions have been completed. 

5.1.3 Procedures for Stopping Analyses 

Whenever the analytical system is out of control, investigation and correction efforts are initiated 

by all concerned personnel. Best professional judgment will be used by the person(s) notified to 

rectify the problem in accordance with the QAPP. 

If the problem is instrumental or specific only to preparation of a sample batch, samples will be 

reprocessed after the instrument is repaired and recalibrated. 

5.1.4 Corrective Action 

The need for corrective action may arise from various possible sources: equipment malfunction, 

failure of internal QA/QC checks, failure of follow up on performance or system audit findings, or 

noncompliance with QA requirements.  

When measurement equipment or analytical methods fail QA/QC requirements, the problem(s) 

will immediately be brought to the attention of the appropriate Analytical Laboratory PM, who will 

notify the appropriate QA Officer immediately. Corrective measures will depend entirely on the 

type of analysis, the extent of the error, and whether the error is determinant or not. The 

corrective action is determined by the Analytical Laboratory PM and the QA Officer. However, 

final approval is the responsibility of the Amec Foster Wheeler PM, Mr. Snyder. 

The Amec Foster Wheeler PM, Mr. Snyder, is responsible for preparing and submitting all 

project reports. Draft and final reports will summarize the data collected for this project. 

5.2 Data Validation and Usability 

Data validation is the process whereby data are filtered and accepted or rejected on the basis of 

a set of criteria. It is a systematic procedure of reviewing a body of data against a set of criteria 

to provide assurance of its validity prior to its intended use. Data are checked for accuracy and 

completeness. The data validation process consists of data generation, reduction, and review 

(Section 5.3). Requirements of the ELAP Standard and Good Automated Laboratory Practices 

(Document 2185) (USEPA, 1995) are followed for computer processing, manipulation, reporting, 

storage, and retrieval of data. 

Data reduction, validation, and reporting are ongoing processes that involve the Analytical 

Laboratory PM, QA Officers, and Amec Foster Wheeler PM. 
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5.3 Verification and Validation Methods 

5.3.1 Database Generation 

Upon completion of the survey, the field data sheets will be removed from the field logbooks, 

and the sheets will be checked for completeness and accuracy by the applicable QA Officer or 

Amec Foster Wheeler PM, Mr. Snyder. Appropriate field sheets must be present and filled out 

completely. If there are any questions, clarification from field personnel will be obtained as soon 

as possible. Field data sheets and the field logbooks will be placed into folders by data type, 

labeled with the data type and survey name, and filed in the appropriate filing cabinet. Field 

sheets will also be scanned, and electronic copies stored in the project folder on Amec Foster 

Wheeler’s San Diego server. 

In the laboratory, technicians will document sample preparation activities in bound laboratory 

notebooks or on bench sheets. Data validation includes use of dated and signed entries by 

technicians on the data sheets and logbooks used for samples, sample tracking and numbering 

systems to track the progress of samples through the laboratory, and QC criteria to reject or 

accept specific data. 

The data for laboratory analyses will be entered directly onto data sheets. Data sheets must 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 generates the data has the prime responsibility for the accuracy and 

completeness of the data. Each technician reviews the data to ensure the following: 

• Sample description information is correct and complete. 

• Analysis information is correct and complete. 

• Results are correct and complete. 

• Documentation is complete. 

Data sheets are submitted to the Analytical Laboratory PM and Analytical QA Officer. A tracking 

sheet is initialed when the data are ready for transmittal to a data entry operator. Original data 

sheets are not allowed to leave laboratory facilities. If for any reason data entry is performed by 

an employee, but not at Amec Foster Wheeler’s facilities, data sheets are copied, and the 

originals are kept with the Analytical Laboratory PM and Analytical QA Officer. 

Data files are assigned a job number and are given a file name, which will be used when the file 

is put on compact disk (CD). 

5.3.2 Error Checking and Verification 

The raw data file is printed and 100 percent of the raw data is checked against the original data 

by the applicable QA Officer or designee. Any errors found are corrected on the raw data 

printout and on the data entry sheets. If no errors are found, the station checked is marked 

“OK.” The process is continued until no errors are found in the check. After the raw data are 
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checked, each sheet is marked with the date the check was completed and the initials of the 

applicable QA Officer or designee. The raw data printout used for error checking is saved and 

filed with the data entry sheets. Any errors in the raw data file are corrected, and the 

establishment program is rerun. 

After the database has been established, the data entry copies may be discarded, and the 

original data entry sheets and raw data printouts are filed. 

Further data validation is performed by the Analytical Laboratory PM. Validation is accomplished 

by performing routine audits of the data collection and flow procedures and by monitoring QC 

sampling results. 

Data validation includes use of dated and signed entries by the technicians and Analytical 

Laboratory PM on the bench sheets and notebooks used for samples, sample tracking and 

numbering systems to track the progress of samples through the laboratory, and QC criteria to 

reject or accept specific data. 

In the data review process, the data are compared with information (e.g., sample history, 

sample preparation, and QC sample data) to evaluate the validity of the results. Corrective 

action is minimized by developing and implementing routine internal system controls. Analysts 

are provided specific criteria that must be met for each procedure, operation, or measurement 

system. 

5.4 Reconciliation with User Requirements 

The applicable Amec Foster Wheeler QA Officers (Barry Snyder and Rolf Schottle) will review 

data after each survey to determine whether data quality objectives (DQOs) have been met. If 

data do not meet the project’s specifications, the applicable QA Officer will review the errors, 

communicate verbally and in writing with laboratory QA Officers as appropriate, and determine 

whether the problem is a result of calibration/maintenance, sampling techniques, or other 

factors. They will suggest corrective action. It is expected that the problem would be corrected 

by retraining, revision of techniques, or replacement of supplies/equipment. If the problem is not 

corrected by these methods, then the DQOs will be reviewed for feasibility. If specific DQOs are 

not achievable, the applicable QA Officer will recommend appropriate modifications. Any 

revisions need approval by the Amec Foster Wheeler PM, Barry Snyder, and the Port PM, 

Karen Holman. 

5.5 Quality Objectives for Criteria for Measurement of Data 

The laboratory will follow in-house QA/QC plans, and any deviations will be documented in the 

analytical reports. DQOs applicable to water samples collected for this project consist of 

accuracy, precision, recovery, and completeness for the following analysis types (Table 5-1): 

• Field testing 

• Chemistry analyses 
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Table 5-1. 

Summary of Data Quality Objectives 

Measurement or Analysis Type Applicable Data Quality Objective 

Field Testing 

Temperature 

Salinity/Conductivity 

pH 

Dissolved Oxygen 

Light Transmittance 

Accuracy, Precision, Completeness 

Analytical Chemistry Laboratory Analyses 

Total and Dissolved Copper 

Total and Dissolved Zinc 

Total Organic Carbon 

Dissolved Organic Carbon 

Total Suspended Solids 

Accuracy, Precision, Recovery, Completeness 

Chemical Reporting Limits Accuracy, Precision  

Specific DQOs are presented in Table 5-2, along with acceptability criteria for each 

measurement.  

Acceptance criteria will be based on the implementation of acceptable and recognized QA/QC 

procedures. Acceptable data require proper sample collection and handling methods, sample 

preparation and analytical procedures, holding times, and QA protocols.  

Accuracy is defined as the difference between the measured value of an indicator and its true 

or expected value, which is an estimate of systematic error or net bias. Accuracy will be ensured 

for trace metals and TOC/DOC through acceptable Recovery of laboratory control standard 

(LCS) and matrix spike (MS) recoveries using method specific performance-based control limits. 

Based upon previous results, the spike levels chosen for this project are as follows: 

10 micrograms per liter (µg/L) for copper, 30 µg/L for zinc, and 2 milligrams per liter (mg/L) for 

TOC/DOC, and 5 mg/L for TSS.  
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Table 5-2. Data Quality Objectives for Laboratory and Field Measurements 

Group Parameter Calibration  Accuracy1 Precision 
Percent 

Complete 

Field 
Testing 

Temperature 
pH 

Salinity 

DO 

Light 
Transmittance 

NIST (temp) 

three point 
calibration (pH) 

Salinity standard 

% Saturation 
calibration (DO) 

± 0.1 °C 

± 0.1 pH 

± 0.1 ppt 

± 0.1 µg/L 

± 0.1 % 

FD 100 

Laboratory 
Analyses 

TOC 

DOC 

CRM/SRM, when 
available, or LCS 

and MS/MSD 
80-120% 

LD, FD, 
and 

MS/MSD 
<25%  100 

Laboratory 
Analyses 

Metals 
SRM/CRM or 

MS/MSD, LCS2 

 83–109% 
(Cu) 

80–118% 
(Zn) 

LD, FD, 
and 

MS/MSD 
<25% 100 

Laboratory 
Analyses 

TSS 
CRM/SRM, when 
available, or LCS 

and MS/MSD 
80–120% 

LD, FD, 
and 

MS/MSD 
<25% 100 

Notes: 
1 The objectives are applicable unless the method or manufacturer specifies more stringent requirements.  
2 Reported LCS limits for copper and zinc were statistically derived by Weck Laboratories, Sept. 2012. 
oC = degrees Celsius; < = less than; µg/L = micrograms per liter; % = percent; ± = plus or minus; CRM = Certified Reference 
Material; Cu = copper; FD = field duplicate; LCS = laboratory control sample; MS = matrix spike; MSD = matrix spike duplicate; NA = 
not applicable; ppt = part(s) per thousand; NIST = National Institute of Standards and Technology NTU = nephelometric turbidity 
unit; SRM = Standard Reference Material; Zn = zinc 

Precision is defined as the measure of agreement among repeated measurements of the same 

property under identical or substantially similar conditions, calculated either as a range or as a 

standard deviation. The precision of instrument-related field measurements will be assessed for 

field instruments by measuring three replicate readings for all three parameters at each station. 

At one randomly selected location, the replicated field measurements will be reported as the 

mean, and the precision will be calculated as the standard deviation of the measurements. The 

precision of chemistry laboratory measurements will be assessed by comparison of the sample 

result to that for a duplicate sample in addition to comparisons between the laboratory MS and 

matrix spike duplicate (MSD). Precision will be measured by the degree of agreement between 

the sample and the laboratory duplicate (LD) or the MS and MSD results. Samples within a 

±25% relative percent difference (RPD) between the sample result and duplicate result will be 

accepted as unqualified results.  

Completeness is a measure of the proportion of the expected, valid data (i.e., data not 

associated with some criterion of potential unacceptability) that is actually collected during a 

measurement process. The objective for completeness is 100 percent for each measurement 

process.  

The analytical reporting limits for copper and zinc are below the relevant regulatory criteria for 

assessment of aquatic health, meeting this DQO, as presented in Table 5-2. The method 

detection limits are below the SWAMP reporting limits and preliminary benchmarks in 

accordance with the DQOs. 
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5.6 Special Training Needs/Certifications 

5.6.1 Specialized Training or Certifications 

All field personnel will be trained and will have experience in proper field sampling and sample 

handling techniques, including COC procedures, prior to sampling. These techniques will be 

reviewed prior to each sampling event and all field personnel will provide a signature to 

document the training.  

Weck is accredited by the California Department of Public Health ELAP (National ELAP 

Certificate #04229CA) for the analysis of metals using USEPA Method 1640, the analysis of 

TOC/DOC using SM 5310B, and for the analysis of TSS using SM 2540D.  

5.6.2 Training and Certification Documentation 

All personnel are responsible for complying with the QA/QC requirements that pertain to their 

organizational/technical function. Technical staff member musts have a combination of 

experience and education to adequately demonstrate a specific knowledge of their particular 

functions and a general knowledge of laboratory operations, test methods, QA/QC procedures, 

and records management. A training sign-in sheet will document that field personnel are trained 

and experienced in all handling techniques and procedures. 

5.6.3 Field Sampling 

Field personnel will be trained in proper sampling techniques, sample handling, sample 

preservation and storage, sample transport, COC, and standard operating procedures.  

5.6.4 Analytical Laboratory 

The training program for the analytical chemistry laboratory begins with reviewing the SOP for a 

new task. The Analytical Laboratory PM, Hai Van Nguyen, demonstrates the procedure to the 

trainee, shows the appropriate steps in the SOP, and explains the significance of each step. 

The trainee later performs the procedure under the supervision of Ms. Nguyen. At this time, 

questions are answered and parts of the procedure may be demonstrated again to the trainee. 

The trainee continues to work under the direct supervision until he/she can demonstrate the 

procedure with competence and full understanding. This process may be short or long, 

depending on the procedure. Once the trainee has demonstrated competence, Ms. Nguyen 

completes a training form. At this time, the employee can work without supervision. This 

documentation is kept in files organized by individual with a separate form for each task. On an 

annual basis, the analyst is requalified, and this requalification is documented on the training 

form as well. 

5.6.5 Training Personnel 

Amec Foster Wheeler’s Field PM, Chris Stransky, and/or Field QA Officer, Barry Snyder, will 

verify that training is provided for field personnel in proper field sampling techniques prior to 

work initiation to ensure that consistent and appropriate sampling, sample handling/storage, and 

COC procedures are followed. 
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5.7 Documents and Records 

Amec Foster Wheeler will document and track aspects of the sample collection process, 

including generating field logs at each site and COC forms for all samples collected. COC forms 

will accompany water samples to the analytical laboratory. The analytical laboratory will 

document and track all aspects of sample receipt and storage, analyses, and reporting. 

Amec Foster Wheeler will maintain a database of information collected throughout this project. 

After verification and final database establishment, the raw data files and databases will be 

copied onto CD for storage onsite. All original data sheets, statistical worksheets, and reports 

produced will be accumulated into project-specific files maintained in file cabinets at the Amec 

Foster Wheeler office after the report has been submitted. Final report text and tables are also 

stored on disk and provided to the Port. After data submissions, directories are archived for 

storage offsite. All records will be maintained for at least five years or transferred according to 

agreement between the company and the client, should the laboratory transfer ownership. All 

records and analyses pertaining to accreditation are kept for a minimum of five years. If there is 

a change in company ownership, accreditation records for at least the previous five years must 

be transferred to the new owner. 

Analytical results gathered at Weck will be stored in a database system at their main office and 

will be provided to Amec Foster Wheeler’s PM, Barry Snyder, and Analytical QA Officer, Rolf 

Schottle, electronically. Data received from outside contractors will be kept exactly as received 

(electronically); data are error checked and processed into Amec Foster Wheeler’s database 

system. 

Persons responsible for maintaining records for this project are as follows: Mr. Snyder, Amec 

Foster Wheeler’s PM, will oversee the operations of the project, including field QA, and will 

arbitrate any issues relative to records retention and any decisions to discard records. The 

Analytical Laboratory PM, Ms. Nguyen, will maintain all chemistry records; and the Field PM, 

Mr. Stransky, will maintain the data at Amec Foster Wheeler and will maintain all sample 

collection, sample transport, COC, and field analyses forms. 

Copies of this QAPP will be distributed to the Port’s PM, Karen Holman. Updates to this QAPP 

will be distributed in like manner, and all previous versions will be discarded from the project file. 

Copies of the final report, including laboratory results and field records, will be maintained for a 

minimum of five years after project completion. 
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6.0 REPORT PREPARATION 

This Special Study is being conducted in addition to the 2016 annual SIYB TMDL monitoring 

program. As such, the report for the Special Study will be limited to addressing the study 

objectives identified in Section 1 (Introduction). The annual TMDL monitoring program results 

will be presented in a separate report.   

The Special Study report will provide a summary of water quality sampling results. In addition, 

the report will include a stand-alone QA/QC assessment of field and analytical data. 

At a minimum, the following information will be included in the special study report: 

1. Introduction. A presentation of the study objectives.  

2. Sampling collection methods. This section will provide detailed information on collection 

locations, number of samples, and collection methods. Target and actual sampling 

locations will be depicted on a site map. 

3. Sample analyses. Laboratory analytical methods, sample handling and transport, lab 

QA/QC results, and other pertinent information will be described. 

4. Results. A presentation of the Special Study results in tabular and graphic form will be 

included in this section. This will include a table  

5. Discussion. This section will include a discussion of the Special Study results in relation 

to the two study objectives.   

6. QA/QC Summary. This section will discuss adherence to project-specific QAPP 

requirements, QA/QC issues to be addressed, and any necessary corrective actions. 

The tables, figures, and report will be reviewed by at least two Amec Foster Wheeler staff, 

including, at a minimum, the PM and a QA Officer. The report will also be reviewed by a 

technical editor. The report will be returned to the office staff for any corrections, and the final 

draft will then be reviewed again by the Amec Foster Wheeler PM. The Amec Foster Wheeler 

PM will sign the letter of transmittal for delivery of the report to the Port PM. 
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Appendix B
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Appendix C 
Chain-of-Custody Forms 

 
 
 
 
 
 
 





























 
 
 

Appendix D 
Analytical Laboratory 

Reports 
 
 
 
 
 
 





 
 
 
 
 

SIYB Analytical Reports 
Day 1 





[TOC_1]Cover Letter[TOC]

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

Report Date:

 Project:

 Attn: 

Client:

P.O. #:

Fax:

Phones:

Turnaround Time:

Received Date:

9/09/2016

8/23/2016

Normal
2016 Shelter Island Yacht Basin (Special Study)

(858) 300-4323

(858) 300-4301

Rolf Schottle

Amec Foster Wheeler - San Diego 2

San Diego, CA 92123

9210 Sky Park Court, Suite 200

Work Orders: 6H24008

DoD-ELAP #L15-366  ●  ELAP-CA #1132  ●  EPA-UCMR #CA00211  ●  HW-DOH #  ●  ISO 17025 #L15-365  ●  NELAP-OR #4047  ●  NJ-DEP 

#CA015  ●  NV-DEP #NAC 445A  ●  SCAQMD #93LA1006

This is a complete final report.  The information in this report applies to the samples analyzed in accordance with the chain-of-custody document.  Weck 

Laboratories certifies that the test results meet all requirements of TNI unless noted by qualifiers or written in the Case Narrative.  This analytical report must 

be reproduced in its entirety.

Dear Rolf Schottle,

Enclosed are the results of analyses for samples received 8/23/16 with the Chain-of-Custody document. The samples were 

received in good condition, at 4.5 °C and on ice.  All analyses met the method criteria except as noted in the case narrative or in 

the report with data qualifiers.

Hai Van Nguyen

Reviewed by:

Senior Project Manager

Page 1 of 336H24008

14859 East Clark Avenue,City of Industry CA, 91745  |  Phone: (626) 336-2139  |  Fax: (626) 336-2634

www.wecklabs.com

http://www.wecklabs.com


Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/09/2016  09:29

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

[TOC_1]Samples in Report[TOC]

Sample Summary

Sample ID Lab ID Matrix Sampled QualifiersSampled By

Water6H24008-01 08/23/16 17:55SIYB-1-T Corey Sheredy/Tyler Huff

Water6H24008-02 08/23/16 18:40SIYB-1-T (REP) Corey Sheredy/Tyler Huff

Water6H24008-03 08/23/16 16:50SIYB-2-T Corey Sheredy/Tyler Huff

Water6H24008-04 08/23/16 15:25SIYB-3-T Corey Sheredy/Tyler Huff

Water6H24008-05 08/23/16 14:00SIYB-4-T Corey Sheredy/Tyler Huff

Water6H24008-06 08/23/16 12:40SIYB-5-T Corey Sheredy/Tyler Huff

Water6H24008-07 08/23/16 11:30SIYB-6-T Corey Sheredy/Tyler Huff

Water6H24008-08 08/23/16 10:00SIYB-REF-T Corey Sheredy/Tyler Huff

Water6H24008-09 08/23/16 18:15SIYB-1-M Corey Sheredy/Tyler Huff

Water6H24008-10 08/23/16 18:55SIYB-1-M (REP) Corey Sheredy/Tyler Huff

Water6H24008-11 08/23/16 17:10SIYB-2-M Corey Sheredy/Tyler Huff

Water6H24008-12 08/23/16 15:40SIYB-3-M Corey Sheredy/Tyler Huff

Water6H24008-13 08/23/16 14:25SIYB-4-M Corey Sheredy/Tyler Huff

Water6H24008-14 08/23/16 13:05SIYB-5-M Corey Sheredy/Tyler Huff

Water6H24008-15 08/23/16 11:50SIYB-6-M Corey Sheredy/Tyler Huff

Water6H24008-16 08/23/16 10:30SIYB-REF-M Corey Sheredy/Tyler Huff

Water6H24008-17 08/23/16 19:20SIYB-Filter Blank Corey Sheredy/Tyler Huff

Water6H24008-18 08/23/16 18:30SIYB-1-B Corey Sheredy/Tyler Huff

Water6H24008-19 08/23/16 19:05SIYB-1-B (REP) Corey Sheredy/Tyler Huff

Water6H24008-20 08/23/16 17:20SIYB-2-B Corey Sheredy/Tyler Huff

Water6H24008-21 08/23/16 15:55SIYB-3-B Corey Sheredy/Tyler Huff

Water6H24008-22 08/23/16 14:45SIYB-4-B Corey Sheredy/Tyler Huff

Water6H24008-23 08/23/16 13:05SIYB-5-B Corey Sheredy/Tyler Huff

Water6H24008-24 08/23/16 12:10SIYB-6-B Corey Sheredy/Tyler Huff

Water6H24008-25 08/23/16 10:50SIYB-REF-B Corey Sheredy/Tyler Huff

Page 2 of 336H24008

14859 East Clark Avenue,City of Industry CA, 91745  |  Phone: (626) 336-2139  |  Fax: (626) 336-2634
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/09/2016  09:29

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

[TOC_1]Sample Results[TOC]

Sample Results

6H24008-01 (Water)

Sample:  SIYB-1-T Sampled: 08/23/16 17:55 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1444 Prepared: 08/24/16 12:32

................................................................................................ 5 mg/l 08/24/16 16:351Total Suspended Solids 12
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/09/2016  09:29

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H24008-02 (Water)

Sample:  SIYB-1-T (REP) Sampled: 08/23/16 18:40 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1444 Prepared: 08/24/16 12:32

................................................................................................ 5 mg/l 08/24/16 16:351Total Suspended Solids 14
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/09/2016  09:29

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H24008-03 (Water)

Sample:  SIYB-2-T Sampled: 08/23/16 16:50 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1444 Prepared: 08/24/16 12:32

................................................................................................ 5 mg/l 08/24/16 16:351Total Suspended Solids 21
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/09/2016  09:29

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H24008-04 (Water)

Sample:  SIYB-3-T Sampled: 08/23/16 15:25 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1444 Prepared: 08/24/16 12:32

................................................................................................ 5 mg/l 08/24/16 16:351Total Suspended Solids 7
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/09/2016  09:29

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H24008-05 (Water)

Sample:  SIYB-4-T Sampled: 08/23/16 14:00 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1527 Prepared: 08/25/16 13:44

................................................................................................ 5 mg/l 08/25/16 16:301Total Suspended Solids 10
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/09/2016  09:29

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H24008-06 (Water)

Sample:  SIYB-5-T Sampled: 08/23/16 12:40 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1527 Prepared: 08/25/16 13:44

................................................................................................ 5 mg/l 08/25/16 16:301Total Suspended Solids 13
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/09/2016  09:29

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H24008-07 (Water)

Sample:  SIYB-6-T Sampled: 08/23/16 11:30 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1527 Prepared: 08/25/16 13:44

................................................................................................ 5 mg/l 08/25/16 16:301Total Suspended Solids 14
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/09/2016  09:29

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H24008-08 (Water)

Sample:  SIYB-REF-T Sampled: 08/23/16 10:00 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1527 Prepared: 08/25/16 13:44

................................................................................................ 5 mg/l 08/25/16 16:301Total Suspended Solids 14
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/09/2016  09:29

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H24008-09 (Water)

Sample:  SIYB-1-M Sampled: 08/23/16 18:15 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1527 Prepared: 08/25/16 13:44

................................................................................................ 5 mg/l 08/25/16 16:301Total Suspended Solids 13

Method: SM 5310B Analyst: jlpBatch ID: W6H1581 Prepared: 08/26/16 09:04

................................................................................................ 0.10 mg/l 08/26/16 10:3810.016Total Organic Carbon (TOC) 1.5

Method: SM 5310B Analyst: jlpBatch ID: W6H1650 Prepared: 08/29/16 10:10

................................................................................................ 0.10 mg/l 08/29/16 11:2810.016Dissolved Organic Carbon 1.2

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1753 Prepared: 08/30/16 16:03

................................................................................................ 0.010 ug/l 09/02/16 21:1810.0038Copper, Total 11

................................................................................................ 0.20 ug/l 09/02/16 21:1810.036Zinc, Total 25

Method: EPA 1640 Analyst: gzaBatch ID: W6H1779 Prepared: 08/30/16 16:44

................................................................................................ 0.010 ug/l 08/30/16 22:2510.0038Copper, Dissolved 10

................................................................................................ 0.20 ug/l 08/30/16 22:2510.036Zinc, Dissolved 24
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/09/2016  09:29

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H24008-10 (Water)

Sample:  SIYB-1-M (REP) Sampled: 08/23/16 18:55 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1527 Prepared: 08/25/16 13:44

................................................................................................ 5 mg/l 08/25/16 16:301Total Suspended Solids 12

Method: SM 5310B Analyst: jlpBatch ID: W6H1581 Prepared: 08/26/16 09:04

................................................................................................ 0.10 mg/l 08/26/16 10:5710.016Total Organic Carbon (TOC) 1.5

Method: SM 5310B Analyst: jlpBatch ID: W6H1650 Prepared: 08/29/16 10:10

................................................................................................ 0.10 mg/l 08/29/16 11:4310.016Dissolved Organic Carbon 1.2

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1753 Prepared: 08/30/16 16:03

................................................................................................ 0.010 ug/l 09/02/16 21:3210.0038Copper, Total 11

................................................................................................ 0.20 ug/l 09/02/16 21:3210.036Zinc, Total 25

Method: EPA 1640 Analyst: gzaBatch ID: W6H1779 Prepared: 08/30/16 16:44

................................................................................................ 0.010 ug/l 08/30/16 22:3910.0038Copper, Dissolved 9.7

................................................................................................ 0.20 ug/l 08/30/16 22:3910.036Zinc, Dissolved 24

Page 12 of 336H24008

14859 East Clark Avenue,City of Industry CA, 91745  |  Phone: (626) 336-2139  |  Fax: (626) 336-2634

www.wecklabs.com

http://www.wecklabs.com


Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/09/2016  09:29

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H24008-11 (Water)

Sample:  SIYB-2-M Sampled: 08/23/16 17:10 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1527 Prepared: 08/25/16 13:44

................................................................................................ 5 mg/l 08/25/16 16:301Total Suspended Solids 14

Method: SM 5310B Analyst: jlpBatch ID: W6H1581 Prepared: 08/26/16 09:04

................................................................................................ 0.10 mg/l 08/26/16 11:1110.016Total Organic Carbon (TOC) 1.4

Method: SM 5310B Analyst: jlpBatch ID: W6H1650 Prepared: 08/29/16 10:10

................................................................................................ 0.10 mg/l 08/29/16 11:5710.016Dissolved Organic Carbon 1.2

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1753 Prepared: 08/30/16 16:03

................................................................................................ 0.010 ug/l 09/02/16 21:4610.0038Copper, Total 11

................................................................................................ 0.20 ug/l 09/02/16 21:4610.036Zinc, Total 24

Method: EPA 1640 Analyst: gzaBatch ID: W6H1779 Prepared: 08/30/16 16:44

................................................................................................ 0.010 ug/l 08/30/16 22:5310.0038Copper, Dissolved 9.7

................................................................................................ 0.20 ug/l 08/30/16 22:5310.036Zinc, Dissolved 22
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/09/2016  09:29

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H24008-12 (Water)

Sample:  SIYB-3-M Sampled: 08/23/16 15:40 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1527 Prepared: 08/25/16 13:44

................................................................................................ 5 mg/l 08/25/16 16:301Total Suspended Solids 14

Method: SM 5310B Analyst: jlpBatch ID: W6H1581 Prepared: 08/26/16 09:04

................................................................................................ 0.10 mg/l 08/26/16 11:2610.016Total Organic Carbon (TOC) 1.5

Method: SM 5310B Analyst: jlpBatch ID: W6H1650 Prepared: 08/29/16 10:10

................................................................................................ 0.10 mg/l 08/29/16 12:1610.016Dissolved Organic Carbon 1.3

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1753 Prepared: 08/30/16 16:03

................................................................................................ 0.010 ug/l 09/02/16 21:5910.0038Copper, Total 7.6

................................................................................................ 0.20 ug/l 09/02/16 21:5910.036Zinc, Total 17

Method: EPA 1640 Analyst: gzaBatch ID: W6H1779 Prepared: 08/30/16 16:44

................................................................................................ 0.010 ug/l 08/30/16 23:0610.0038Copper, Dissolved 6.7

................................................................................................ 0.20 ug/l 08/30/16 23:0610.036Zinc, Dissolved 16
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/09/2016  09:29

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H24008-13 (Water)

Sample:  SIYB-4-M Sampled: 08/23/16 14:25 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1527 Prepared: 08/25/16 13:44

................................................................................................ 5 mg/l 08/25/16 16:301Total Suspended Solids 15

Method: SM 5310B Analyst: jlpBatch ID: W6H1581 Prepared: 08/26/16 09:04

................................................................................................ 0.10 mg/l 08/26/16 12:3010.016Total Organic Carbon (TOC) 1.5

Method: SM 5310B Analyst: jlpBatch ID: W6H1650 Prepared: 08/29/16 10:10

................................................................................................ 0.10 mg/l 08/29/16 13:2310.016Dissolved Organic Carbon 1.2

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1753 Prepared: 08/30/16 16:03

................................................................................................ 0.010 ug/l 09/02/16 22:5510.0038Copper, Total 8.0

................................................................................................ 0.20 ug/l 09/02/16 22:5510.036Zinc, Total 18

Method: EPA 1640 Analyst: gzaBatch ID: W6H1779 Prepared: 08/30/16 16:44

................................................................................................ 0.010 ug/l 08/31/16 00:0210.0038Copper, Dissolved 7.2

................................................................................................ 0.20 ug/l 08/31/16 00:0210.036Zinc, Dissolved 17
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/09/2016  09:29

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H24008-14 (Water)

Sample:  SIYB-5-M Sampled: 08/23/16 13:05 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1527 Prepared: 08/25/16 13:44

................................................................................................ 5 mg/l 08/25/16 16:301Total Suspended Solids 14

Method: SM 5310B Analyst: jlpBatch ID: W6H1581 Prepared: 08/26/16 09:04

................................................................................................ 0.10 mg/l 08/26/16 12:4410.016Total Organic Carbon (TOC) 1.4

Method: SM 5310B Analyst: jlpBatch ID: W6H1650 Prepared: 08/29/16 10:10

................................................................................................ 0.10 mg/l 08/29/16 13:4210.016Dissolved Organic Carbon 1.2

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1753 Prepared: 08/30/16 16:03

................................................................................................ 0.010 ug/l 09/02/16 23:0810.0038Copper, Total 3.7

................................................................................................ 0.20 ug/l 09/02/16 23:0810.036Zinc, Total 8.8

Method: EPA 1640 Analyst: gzaBatch ID: W6H1779 Prepared: 08/30/16 16:44

................................................................................................ 0.010 ug/l 08/31/16 00:1510.0038Copper, Dissolved 3.1

................................................................................................ 0.20 ug/l 08/31/16 00:1510.036Zinc, Dissolved 7.8
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/09/2016  09:29

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H24008-15 (Water)

Sample:  SIYB-6-M Sampled: 08/23/16 11:50 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1527 Prepared: 08/25/16 13:44

................................................................................................ 5 mg/l 08/25/16 16:301Total Suspended Solids 14

Method: SM 5310B Analyst: jlpBatch ID: W6H1581 Prepared: 08/26/16 09:04

................................................................................................ 0.10 mg/l 08/26/16 13:0210.016Total Organic Carbon (TOC) 1.3

Method: SM 5310B Analyst: jlpBatch ID: W6H1650 Prepared: 08/29/16 10:10

................................................................................................ 0.10 mg/l 08/29/16 14:0110.016Dissolved Organic Carbon 1.2

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1753 Prepared: 08/30/16 16:03

................................................................................................ 0.010 ug/l 09/02/16 23:2210.0038Copper, Total 2.3

................................................................................................ 0.20 ug/l 09/02/16 23:2210.036Zinc, Total 5.9

Method: EPA 1640 Analyst: gzaBatch ID: W6H1779 Prepared: 08/30/16 16:44

................................................................................................ 0.010 ug/l 08/31/16 00:2910.0038Copper, Dissolved 1.9

................................................................................................ 0.20 ug/l 08/31/16 00:2910.036Zinc, Dissolved 4.6
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/09/2016  09:29

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H24008-16 (Water)

Sample:  SIYB-REF-M Sampled: 08/23/16 10:30 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1527 Prepared: 08/25/16 13:44

................................................................................................ 5 mg/l 08/25/16 16:301Total Suspended Solids 13

Method: SM 5310B Analyst: jlpBatch ID: W6H1581 Prepared: 08/26/16 09:04

................................................................................................ 0.10 mg/l 08/26/16 13:1710.016Total Organic Carbon (TOC) 1.3

Method: SM 5310B Analyst: jlpBatch ID: W6H1650 Prepared: 08/29/16 10:10

................................................................................................ 0.10 mg/l 08/29/16 14:1610.016Dissolved Organic Carbon 1.2

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1753 Prepared: 08/30/16 16:03

................................................................................................ 0.010 ug/l 09/02/16 23:3610.0038Copper, Total 1.4

................................................................................................ 0.20 ug/l 09/02/16 23:3610.036Zinc, Total 4.2

Method: EPA 1640 Analyst: gzaBatch ID: W6H1779 Prepared: 08/30/16 16:44

................................................................................................ 0.010 ug/l 08/31/16 00:4310.0038Copper, Dissolved 1.1

................................................................................................ 0.20 ug/l 08/31/16 00:4310.036Zinc, Dissolved 3.1
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/09/2016  09:29

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H24008-17 (Water)

Sample:  SIYB-Filter Blank Sampled: 08/23/16 19:20 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1779 Prepared: 08/30/16 16:44

................................................................................................ 0.010 ug/l 08/31/16 00:5710.0038Copper, Dissolved 0.025

.............................................................................................. 0.20 ug/l 08/31/16 00:5710.036Zinc, Dissolved ND
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/09/2016  09:29

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H24008-18 (Water)

Sample:  SIYB-1-B Sampled: 08/23/16 18:30 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1527 Prepared: 08/25/16 13:44

................................................................................................ 5 mg/l 08/25/16 16:301Total Suspended Solids 13

Method: SM 5310B Analyst: jlpBatch ID: W6H1581 Prepared: 08/26/16 09:04

................................................................................................ 0.10 mg/l 08/26/16 13:3610.016Total Organic Carbon (TOC) 1.7

Method: SM 5310B Analyst: jlpBatch ID: W6H1650 Prepared: 08/29/16 10:10

................................................................................................ 0.10 mg/l 08/29/16 14:3410.016Dissolved Organic Carbon 1.3

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1753 Prepared: 08/30/16 16:03

................................................................................................ 0.010 ug/l 09/02/16 23:5010.0038Copper, Total 7.6

................................................................................................ 0.20 ug/l 09/02/16 23:5010.036Zinc, Total 17

Method: EPA 1640 Analyst: gzaBatch ID: W6H1779 Prepared: 08/30/16 16:44

................................................................................................ 0.010 ug/l 08/31/16 01:1110.0038Copper, Dissolved 6.4

................................................................................................ 0.20 ug/l 08/31/16 01:1110.036Zinc, Dissolved 15
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/09/2016  09:29

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H24008-19 (Water)

Sample:  SIYB-1-B (REP) Sampled: 08/23/16 19:05 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1527 Prepared: 08/25/16 13:44

................................................................................................ 5 mg/l 08/25/16 16:301Total Suspended Solids 18

Method: SM 5310B Analyst: jlpBatch ID: W6H1581 Prepared: 08/26/16 09:04

................................................................................................ 0.10 mg/l 08/26/16 13:5410.016Total Organic Carbon (TOC) 1.7

Method: SM 5310B Analyst: jlpBatch ID: W6H1650 Prepared: 08/29/16 10:10

................................................................................................ 0.10 mg/l 08/29/16 14:5210.016Dissolved Organic Carbon 1.3

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1753 Prepared: 08/30/16 16:03

................................................................................................ 0.010 ug/l 09/03/16 00:0410.0038Copper, Total 6.0

................................................................................................ 0.20 ug/l 09/03/16 00:0410.036Zinc, Total 12

Method: EPA 1640 Analyst: gzaBatch ID: W6H1779 Prepared: 08/30/16 16:44

................................................................................................ 0.010 ug/l 08/31/16 01:2410.0038Copper, Dissolved 4.4

................................................................................................ 0.20 ug/l 08/31/16 01:2410.036Zinc, Dissolved 10
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/09/2016  09:29

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H24008-20 (Water)

Sample:  SIYB-2-B Sampled: 08/23/16 17:20 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1527 Prepared: 08/25/16 13:44

................................................................................................ 5 mg/l 08/25/16 16:301Total Suspended Solids 14

Method: SM 5310B Analyst: jlpBatch ID: W6H1581 Prepared: 08/26/16 09:04

................................................................................................ 0.10 mg/l 08/26/16 15:0410.016Total Organic Carbon (TOC) 1.4

Method: SM 5310B Analyst: jlpBatch ID: W6H1650 Prepared: 08/29/16 10:10

................................................................................................ 0.10 mg/l 08/29/16 15:5010.016Dissolved Organic Carbon 1.2

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1753 Prepared: 08/30/16 16:03

................................................................................................ 0.010 ug/l 09/03/16 00:1710.0038Copper, Total 8.3

................................................................................................ 0.20 ug/l 09/03/16 00:1710.036Zinc, Total 19

Method: EPA 1640 Analyst: gzaBatch ID: W6H1779 Prepared: 08/30/16 16:44

................................................................................................ 0.010 ug/l 08/31/16 01:3810.0038Copper, Dissolved 7.0

................................................................................................ 0.20 ug/l 08/31/16 01:3810.036Zinc, Dissolved 17
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/09/2016  09:29

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H24008-21 (Water)

Sample:  SIYB-3-B Sampled: 08/23/16 15:55 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1527 Prepared: 08/25/16 13:44

................................................................................................ 5 mg/l 08/25/16 16:301Total Suspended Solids 14

Method: SM 5310B Analyst: jlpBatch ID: W6H1581 Prepared: 08/26/16 09:04

................................................................................................ 0.10 mg/l 08/26/16 15:2210.016Total Organic Carbon (TOC) 1.4

Method: SM 5310B Analyst: jlpBatch ID: W6H1650 Prepared: 08/29/16 10:10

................................................................................................ 0.10 mg/l 08/29/16 16:0510.016Dissolved Organic Carbon 1.2

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1753 Prepared: 08/30/16 16:03

................................................................................................ 0.010 ug/l 09/03/16 00:3110.0038Copper, Total 3.8

................................................................................................ 0.20 ug/l 09/03/16 00:3110.036Zinc, Total 8.8

Method: EPA 1640 Analyst: gzaBatch ID: W6H1779 Prepared: 08/30/16 16:44

................................................................................................ 0.010 ug/l 08/31/16 01:5210.0038Copper, Dissolved 3.1

................................................................................................ 0.20 ug/l 08/31/16 01:5210.036Zinc, Dissolved 7.6
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/09/2016  09:29

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H24008-22 (Water)

Sample:  SIYB-4-B Sampled: 08/23/16 14:45 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1527 Prepared: 08/25/16 13:44

................................................................................................ 5 mg/l 08/25/16 16:301Total Suspended Solids 7

Method: SM 5310B Analyst: jlpBatch ID: W6H1581 Prepared: 08/26/16 09:04

................................................................................................ 0.10 mg/l 08/26/16 15:4210.016Total Organic Carbon (TOC) 1.5

Method: SM 5310B Analyst: jlpBatch ID: W6H1650 Prepared: 08/29/16 10:10

................................................................................................ 0.10 mg/l 08/29/16 16:1910.016Dissolved Organic Carbon 1.2

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1753 Prepared: 08/30/16 16:03

................................................................................................ 0.010 ug/l 09/03/16 00:4510.0038Copper, Total 5.0

................................................................................................ 0.20 ug/l 09/03/16 00:4510.036Zinc, Total 11

Method: EPA 1640 Analyst: gzaBatch ID: W6H1779 Prepared: 08/30/16 16:44

................................................................................................ 0.010 ug/l 08/31/16 02:0610.0038Copper, Dissolved 4.3

................................................................................................ 0.20 ug/l 08/31/16 02:0610.036Zinc, Dissolved 9.9
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/09/2016  09:29

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H24008-23 (Water)

Sample:  SIYB-5-B Sampled: 08/23/16 13:05 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1527 Prepared: 08/25/16 13:44

................................................................................................ 5 mg/l 08/25/16 16:301Total Suspended Solids 14

Method: SM 5310B Analyst: jlpBatch ID: W6H1581 Prepared: 08/26/16 09:04

................................................................................................ 0.10 mg/l 08/26/16 15:5510.016Total Organic Carbon (TOC) 1.3

Method: SM 5310B Analyst: jlpBatch ID: W6H1650 Prepared: 08/29/16 10:10

................................................................................................ 0.10 mg/l 08/29/16 16:3310.016Dissolved Organic Carbon 1.1

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1753 Prepared: 08/30/16 16:03

................................................................................................ 0.010 ug/l 09/03/16 00:5910.0038Copper, Total 2.5

................................................................................................ 0.20 ug/l 09/03/16 00:5910.036Zinc, Total 5.8

Method: EPA 1640 Analyst: gzaBatch ID: W6H1779 Prepared: 08/30/16 16:44

................................................................................................ 0.010 ug/l 08/31/16 03:0110.0038Copper, Dissolved 1.9

................................................................................................ 0.20 ug/l 08/31/16 03:0110.036Zinc, Dissolved 4.6
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/09/2016  09:29

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H24008-24 (Water)

Sample:  SIYB-6-B Sampled: 08/23/16 12:10 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1527 Prepared: 08/25/16 13:44

................................................................................................ 5 mg/l 08/25/16 16:301Total Suspended Solids 14

Method: SM 5310B Analyst: jlpBatch ID: W6H1581 Prepared: 08/26/16 09:04

................................................................................................ 0.10 mg/l 08/26/16 16:1410.016Total Organic Carbon (TOC) 1.3

Method: SM 5310B Analyst: jlpBatch ID: W6H1650 Prepared: 08/29/16 10:10

................................................................................................ 0.10 mg/l 08/29/16 16:5110.016Dissolved Organic Carbon 1.1

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1753 Prepared: 08/30/16 16:03

................................................................................................ 0.010 ug/l 09/03/16 01:5410.0038Copper, Total 2.1

................................................................................................ 0.20 ug/l 09/03/16 01:5410.036Zinc, Total 5.3

Method: EPA 1640 Analyst: gzaBatch ID: W6H1779 Prepared: 08/30/16 16:44

................................................................................................ 0.010 ug/l 08/31/16 03:1510.0038Copper, Dissolved 1.7

................................................................................................ 0.20 ug/l 08/31/16 03:1510.036Zinc, Dissolved 4.4
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/09/2016  09:29

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H24008-25 (Water)

Sample:  SIYB-REF-B Sampled: 08/23/16 10:50 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1527 Prepared: 08/25/16 13:44

................................................................................................ 5 mg/l 08/25/16 16:301Total Suspended Solids 8

Method: SM 5310B Analyst: jlpBatch ID: W6H1581 Prepared: 08/26/16 09:04

................................................................................................ 0.10 mg/l 08/26/16 16:3310.016Total Organic Carbon (TOC) 1.4

Method: SM 5310B Analyst: jlpBatch ID: W6H1650 Prepared: 08/29/16 10:10

................................................................................................ 0.10 mg/l 08/29/16 17:0510.016Dissolved Organic Carbon 1.1

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1753 Prepared: 08/30/16 16:03

................................................................................................ 0.010 ug/l 09/03/16 02:0810.0038Copper, Total 1.0

................................................................................................ 0.20 ug/l 09/03/16 02:0810.036Zinc, Total 2.8

Method: EPA 1640 Analyst: gzaBatch ID: W6H1779 Prepared: 08/30/16 16:44

................................................................................................ 0.010 ug/l 08/31/16 03:2810.0038Copper, Dissolved 1.1

................................................................................................ 0.20 ug/l 08/31/16 03:2810.036Zinc, Dissolved 1.7
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/09/2016  09:29

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

[TOC_1]Quality Assurance Results[TOC]

Quality Control Results

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods

 Analyte Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit QualifierMDL

Batch:  W6H1444 - General Preparation

Prepared & Analyzed: 08/24/16 Blank (W6H1444-BLK1)

..................................................................... mg/lTotal Suspended Solids ND

Prepared & Analyzed: 08/24/16 LCS (W6H1444-BS1)

..................................................................... 57.6 90-110108mg/lTotal Suspended Solids 62.0

Prepared & Analyzed: 08/24/16 Source: 6H23097-02Duplicate (W6H1444-DUP1)

..................................................................... R-031.00 20200mg/lTotal Suspended Solids ND

Prepared & Analyzed: 08/24/16 Source: 6H24008-03Duplicate (W6H1444-DUP2)

..................................................................... 21.0 205mg/lTotal Suspended Solids 22.0

Batch:  W6H1527 - General Preparation

Prepared & Analyzed: 08/25/16 Blank (W6H1527-BLK1)

..................................................................... mg/lTotal Suspended Solids ND

Prepared & Analyzed: 08/25/16 LCS (W6H1527-BS1)

..................................................................... 57.3 90-110106mg/lTotal Suspended Solids 61.0

Prepared & Analyzed: 08/25/16 Source: 6H24008-06Duplicate (W6H1527-DUP1)

..................................................................... A-0113.0 2059mg/lTotal Suspended Solids 24.0

Prepared & Analyzed: 08/25/16 Source: 6H24008-08Duplicate (W6H1527-DUP2)

..................................................................... A-0114.0 2060mg/lTotal Suspended Solids 26.0

Batch:  W6H1581 - SM 5310B_comb

Prepared & Analyzed: 08/26/16 Blank (W6H1581-BLK1)

..................................................................... Jmg/l0.0090Total Organic Carbon (TOC) 0.0461
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/09/2016  09:29

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

Quality Control Results (Continued)

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods (Continued)

 Analyte Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit QualifierMDL

Batch:  W6H1581 - SM 5310B_comb (Continued)

Prepared & Analyzed: 08/26/16 Blank (W6H1581-BLK2)

..................................................................... Jmg/l0.0090Total Organic Carbon (TOC) 0.0489

Prepared & Analyzed: 08/26/16 LCS (W6H1581-BS1)

..................................................................... 1.00 1080-120106mg/l0.0090Total Organic Carbon (TOC) 1.06

Prepared & Analyzed: 08/26/16 LCS (W6H1581-BS2)

..................................................................... 2.00 1080-120107mg/l0.0090Total Organic Carbon (TOC) 2.14

Prepared & Analyzed: 08/26/16 Source: 6H24008-12Matrix Spike (W6H1581-MS1)

..................................................................... 5.00 1.46 1080-120100mg/l0.0090Total Organic Carbon (TOC) 6.47

Prepared & Analyzed: 08/26/16 Source: 6H24008-12Matrix Spike Dup (W6H1581-MSD1)

..................................................................... 5.00 1.46 1080-12099 0.9mg/l0.0090Total Organic Carbon (TOC) 6.42

Batch:  W6H1650 - SM 5310B_comb

Prepared & Analyzed: 08/29/16 Blank (W6H1650-BLK1)

..................................................................... mg/l0.013Dissolved Organic Carbon ND

Prepared & Analyzed: 08/29/16 Blank (W6H1650-BLK2)

..................................................................... Jmg/l0.013Dissolved Organic Carbon 0.0668

Prepared & Analyzed: 08/29/16 LCS (W6H1650-BS1)

..................................................................... 1.00 2080-120104mg/l0.013Dissolved Organic Carbon 1.04

Prepared & Analyzed: 08/29/16 LCS (W6H1650-BS2)

..................................................................... 2.00 2080-12096mg/l0.013Dissolved Organic Carbon 1.92
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Project Number:

Project Manager:
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9210 Sky Park Court, Suite 200
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Study)
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Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

Quality Control Results (Continued)

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods (Continued)

 Analyte Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit QualifierMDL

Batch:  W6H1650 - SM 5310B_comb (Continued)

Prepared & Analyzed: 08/29/16 Source: 6H24008-12Matrix Spike (W6H1650-MS1)

..................................................................... 5.00 1.28 2080-12093mg/l0.013Dissolved Organic Carbon 5.92

Prepared & Analyzed: 08/29/16 Source: 6H24008-12Matrix Spike Dup (W6H1650-MSD1)

..................................................................... 5.00 1.28 2080-12096 3mg/l0.013Dissolved Organic Carbon 6.07
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)
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09/09/2016  09:29

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

Quality Control Results (Continued)

Metals - Low Level by 1600 Series Methods

 Analyte Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit QualifierMDL

Batch:  W6H1753 - Preconcentration with IC Column

Prepared: 08/30/16  Analyzed: 09/02/16 Blank (W6H1753-BLK1)

..................................................................... ug/l0.0038Copper, Total ND

..................................................................... ug/l0.036Zinc, Total ND

Prepared: 08/30/16  Analyzed: 09/02/16 LCS (W6H1753-BS1)

..................................................................... 10.0 73-122101ug/l0.0038Copper, Total 10.1

..................................................................... 30.0 75-127103ug/l0.036Zinc, Total 30.8

Prepared: 08/30/16  Analyzed: 09/02/16 Source: 6H24008-09Matrix Spike (W6H1753-MS1)

..................................................................... 10.0 11.1 60-138101ug/l0.0038Copper, Total 21.3

..................................................................... 30.0 25.0 68-132102ug/l0.036Zinc, Total 55.5

Prepared: 08/30/16  Analyzed: 09/02/16 Source: 6H24008-10Matrix Spike (W6H1753-MS2)

..................................................................... 10.0 10.9 60-13896ug/l0.0038Copper, Total 20.6

..................................................................... 30.0 24.7 68-132100ug/l0.036Zinc, Total 54.6

Prepared: 08/30/16  Analyzed: 09/02/16 Source: 6H24008-09Matrix Spike Dup (W6H1753-MSD1)

..................................................................... 10.0 11.1 3060-13897 2ug/l0.0038Copper, Total 20.9

..................................................................... 30.0 25.0 3068-132100 1ug/l0.036Zinc, Total 54.9

Prepared: 08/30/16  Analyzed: 09/02/16 Source: 6H24008-10Matrix Spike Dup (W6H1753-MSD2)

..................................................................... 10.0 10.9 3060-13896 0.08ug/l0.0038Copper, Total 20.6

..................................................................... 30.0 24.7 3068-132103 2ug/l0.036Zinc, Total 55.6

Batch:  W6H1779 - Preconcentration with IC Column

Prepared & Analyzed: 08/30/16 Blank (W6H1779-BLK1)

..................................................................... ug/l0.0038Copper, Dissolved ND

..................................................................... ug/l0.036Zinc, Dissolved ND
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Quality Control Results (Continued)

Metals - Low Level by 1600 Series Methods (Continued)

 Analyte Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit QualifierMDL

Batch:  W6H1779 - Preconcentration with IC Column (Continued)

Prepared & Analyzed: 08/30/16 LCS (W6H1779-BS1)

..................................................................... 10.0 70-130101ug/l0.0038Copper, Dissolved 10.1

..................................................................... 30.0 75-127103ug/l0.036Zinc, Dissolved 30.8

Prepared & Analyzed: 08/30/16 Source: 6H24008-09Matrix Spike (W6H1779-MS1)

..................................................................... 10.0 10.1 70-130102ug/l0.0038Copper, Dissolved 20.4

..................................................................... 30.0 23.8 68-132104ug/l0.036Zinc, Dissolved 55.0

Prepared & Analyzed: 08/30/16 Source: 6H24008-10Matrix Spike (W6H1779-MS2)

..................................................................... 10.0 9.66 70-13098ug/l0.0038Copper, Dissolved 19.5

..................................................................... 30.0 24.2 68-132102ug/l0.036Zinc, Dissolved 55.0

Prepared & Analyzed: 08/30/16 Source: 6H24008-09Matrix Spike Dup (W6H1779-MSD1)

..................................................................... 10.0 10.1 3070-13099 2ug/l0.0038Copper, Dissolved 20.0

..................................................................... 30.0 23.8 3068-132101 2ug/l0.036Zinc, Dissolved 54.1

Prepared & Analyzed: 08/30/16 Source: 6H24008-10Matrix Spike Dup (W6H1779-MSD2)

..................................................................... 10.0 9.66 3070-13099 0.2ug/l0.0038Copper, Dissolved 19.5

..................................................................... 30.0 24.2 3068-132101 0.8ug/l0.036Zinc, Dissolved 54.6
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[TOC_1]Qualifiers and Definitions[TOC]

Notes and Definitions
DefinitionItem

The RPD is not applicable for result near the reporting limit or J value.A-01

Estimated conc. detected <MRL and >MDL.J

The RPD is not applicable for result below the reporting limit (either ND or J value).R-03

NOT DETECTED at or above the Method Reporting Limit (MRL).  If Method Detection Limit (MDL) is reported, then ND means not detected at or 

above the MDL.

ND

DilutionDil

Sample results reported on a dry weight basisdry

Relative Percent DifferenceRPD

Percent Recovery% Rec

Sample that was matrix spiked or duplicated.Source

Method Detection LimitMDL

The minimum levels, concentrations, or quantities of a target variable (e.g., target analyte) that can be reported with a specified degree of confidence.  

The MRL is also known as Limit of Quantitation (LOQ) and Detection Limit for Reporting (DLR)

MRL

Minimum Detectable ActivityMDA

Not ReportableNR

Tentatively Identified Compound (TIC) using mass spectrometry. The reported concentration is relative concentration based on the nearest internal 

standard.  If the library search produces no matches at, or above 85%, the compound is reported as unknown.

TIC

Any remaining sample(s) will be disposed of one month from the final report date unless other arrangements are made in advance.

An Absence of Total Coliform meets the drinking water standards as established by the California State Water Resources Control Board (SWRCB)

All results are expressed on wet weight basis unless otherwise specified.

All samples collected by Weck Laboratories have been sampled in accordance to laboratory SOP Number MIS 002.
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[TOC_1]Cover Letter[TOC]

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

Report Date:

 Project:

 Attn: 

Client:

P.O. #:

Fax:

Phones:

Turnaround Time:

Received Date:

10/11/2016

8/23/2016

Normal
Port of San Diego Shelter Island Yacht Basin

(858) 300-4323

(858) 300-4301

Rolf Schottle

Amec Foster Wheeler - San Diego 2

San Diego, CA 92123

9210 Sky Park Court, Suite 200

Work Orders: 6H24016

DoD-ELAP #L15-366  ●  ELAP-CA #1132  ●  EPA-UCMR #CA00211  ●  HW-DOH #  ●  ISO 17025 #L15-365  ●  LACSD #10143  ●  NELAP-OR 

#4047  ●  NJ-DEP #CA015  ●  NV-DEP #NAC 445A  ●  SCAQMD #93LA1006

This is a complete final report.  The information in this report applies to the samples analyzed in accordance with the chain-of-custody document.  Weck 

Laboratories certifies that the test results meet all requirements of TNI unless noted by qualifiers or written in the Case Narrative.  This analytical report must 

be reproduced in its entirety.

Dear Rolf Schottle,

Enclosed are the results of analyses for samples received 8/23/16 with the Chain-of-Custody document. The samples were 

received in good condition, at 4.5 °C and on ice.  All analyses met the method criteria except as noted in the case narrative or in 

the report with data qualifiers.

Hai Van Nguyen

Reviewed by:

Senior Project Manager
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9210 Sky Park Court, Suite 200
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10/11/2016  15:55

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

[TOC_1]Case Narratives[TOC]

Case Narrative

This is a Supplement to the Certificate of Analysis previously issued 9/9/16 for the above referenced Project to report re-analysis 

results for SIYB-ER.

[TOC_1]Samples in Report[TOC]

Sample Summary

Sample ID Lab ID Matrix Sampled QualifiersSampled By

Water6H24016-01 08/23/16 17:55SIYB-1 Corey Sheredy/Chris 

Stransky

Water6H24016-02 08/23/16 18:40SIYB-1 (REP) Corey Sheredy/Chris 

Stransky

Water6H24016-03 08/23/16 16:50SIYB-2 Corey Sheredy/Chris 

Stransky

Water6H24016-04 08/23/16 15:25SIYB-3 Corey Sheredy/Chris 

Stransky

Water6H24016-05 08/23/16 14:00SIYB-4 Corey Sheredy/Chris 

Stransky

Water6H24016-06 08/23/16 12:40SIYB-5 Corey Sheredy/Chris 

Stransky

Water6H24016-07 08/23/16 11:30SIYB-6 Corey Sheredy/Chris 

Stransky

Water6H24016-08 08/23/16 10:00SIYB-REF Corey Sheredy/Chris 

Stransky

Water6H24016-09 08/23/16 08:00SIYB-ER Corey Sheredy/Chris 

Stransky

Water6H24016-09RE1 08/23/16 08:00SIYB-ER Corey Sheredy/Chris 

Stransky

Water6H24016-10 08/23/16 17:10SIYB-FB Corey Sheredy/Chris 

Stransky

Water6H24016-10RE1 08/23/16 17:10SIYB-FB Corey Sheredy/Chris 

Stransky
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Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

Port of San Diego Shelter Island Yacht Basin

Rolf Schottle

10/11/2016  15:55

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

[TOC_1]Sample Results[TOC]

Sample Results

6H24016-01 (Water)

Sample:  SIYB-1 Sampled: 08/23/16 17:55 by Corey Sheredy/Chris Stransky

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 5310B Analyst: jlpBatch ID: W6H1514 Prepared: 08/25/16 10:44

................................................................................................ 0.10 mg/l 08/25/16 12:2610.016Total Organic Carbon (TOC) 1.5

Method: SM 5310B Analyst: jlpBatch ID: W6H1526 Prepared: 08/25/16 11:08

................................................................................................ 0.10 mg/l 08/25/16 16:5510.016Dissolved Organic Carbon 1.2

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1574 Prepared: 08/26/16 10:41

................................................................................................ 0.010 ug/l 08/30/16 00:4210.0038Copper, Dissolved 11

................................................................................................ 0.010 ug/l 08/30/16 03:4210.0038Copper, Total 13

................................................................................................ 0.20 ug/l 08/30/16 00:4210.036Zinc, Dissolved 30

................................................................................................ 0.20 ug/l 08/30/16 03:4210.036Zinc, Total 30
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

Port of San Diego Shelter Island Yacht Basin

Rolf Schottle

10/11/2016  15:55

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H24016-02 (Water)

Sample:  SIYB-1 (REP) Sampled: 08/23/16 18:40 by Corey Sheredy/Chris Stransky

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 5310B Analyst: jlpBatch ID: W6H1514 Prepared: 08/25/16 10:44

................................................................................................ 0.10 mg/l 08/25/16 12:4110.016Total Organic Carbon (TOC) 1.5

Method: SM 5310B Analyst: jlpBatch ID: W6H1526 Prepared: 08/25/16 11:08

................................................................................................ 0.10 mg/l 08/25/16 17:0910.016Dissolved Organic Carbon 1.2

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1574 Prepared: 08/26/16 10:41

................................................................................................ 0.010 ug/l 08/30/16 00:5610.0038Copper, Dissolved 12

................................................................................................ 0.010 ug/l 08/30/16 03:5610.0038Copper, Total 13

................................................................................................ 0.20 ug/l 08/30/16 00:5610.036Zinc, Dissolved 31

................................................................................................ 0.20 ug/l 08/30/16 03:5610.036Zinc, Total 31
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

Port of San Diego Shelter Island Yacht Basin

Rolf Schottle

10/11/2016  15:55

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H24016-03 (Water)

Sample:  SIYB-2 Sampled: 08/23/16 16:50 by Corey Sheredy/Chris Stransky

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 5310B Analyst: jlpBatch ID: W6H1514 Prepared: 08/25/16 10:44

................................................................................................ 0.10 mg/l 08/25/16 13:0110.016Total Organic Carbon (TOC) 1.5

Method: SM 5310B Analyst: jlpBatch ID: W6H1526 Prepared: 08/25/16 11:08

................................................................................................ 0.10 mg/l 08/25/16 17:2310.016Dissolved Organic Carbon 1.3

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1574 Prepared: 08/26/16 10:41

................................................................................................ 0.010 ug/l 08/30/16 01:1010.0038Copper, Dissolved 8.9

................................................................................................ 0.010 ug/l 08/30/16 04:0910.0038Copper, Total 10

................................................................................................ 0.20 ug/l 08/30/16 01:1010.036Zinc, Dissolved 23

................................................................................................ 0.20 ug/l 08/30/16 04:0910.036Zinc, Total 24
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

Port of San Diego Shelter Island Yacht Basin

Rolf Schottle

10/11/2016  15:55

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H24016-04 (Water)

Sample:  SIYB-3 Sampled: 08/23/16 15:25 by Corey Sheredy/Chris Stransky

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 5310B Analyst: jlpBatch ID: W6H1514 Prepared: 08/25/16 10:44

................................................................................................ 0.10 mg/l 08/25/16 13:1710.016Total Organic Carbon (TOC) 1.6

Method: SM 5310B Analyst: jlpBatch ID: W6H1526 Prepared: 08/25/16 11:08

................................................................................................ 0.10 mg/l 08/25/16 17:4210.016Dissolved Organic Carbon 1.3

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1574 Prepared: 08/26/16 10:41

................................................................................................ 0.010 ug/l 08/30/16 01:2410.0038Copper, Dissolved 9.2

................................................................................................ 0.010 ug/l 08/30/16 04:2310.0038Copper, Total 11

................................................................................................ 0.20 ug/l 08/30/16 01:2410.036Zinc, Dissolved 24

................................................................................................ 0.20 ug/l 08/30/16 04:2310.036Zinc, Total 24
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

Port of San Diego Shelter Island Yacht Basin

Rolf Schottle

10/11/2016  15:55

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H24016-05 (Water)

Sample:  SIYB-4 Sampled: 08/23/16 14:00 by Corey Sheredy/Chris Stransky

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 5310B Analyst: jlpBatch ID: W6H1514 Prepared: 08/25/16 10:44

................................................................................................ 0.10 mg/l 08/25/16 14:2210.016Total Organic Carbon (TOC) 1.6

Method: SM 5310B Analyst: jlpBatch ID: W6H1526 Prepared: 08/25/16 11:08

................................................................................................ 0.10 mg/l 08/25/16 18:3810.016Dissolved Organic Carbon 1.2

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1574 Prepared: 08/26/16 10:41

................................................................................................ 0.010 ug/l 08/30/16 01:3810.0038Copper, Dissolved 8.5

................................................................................................ 0.010 ug/l 08/30/16 04:3710.0038Copper, Total 9.7

................................................................................................ 0.20 ug/l 08/30/16 01:3810.036Zinc, Dissolved 22

................................................................................................ 0.20 ug/l 08/30/16 04:3710.036Zinc, Total 23

Page 7 of 196H24016

14859 East Clark Avenue,City of Industry CA, 91745  |  Phone: (626) 336-2139  |  Fax: (626) 336-2634

www.wecklabs.com

http://www.wecklabs.com


Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

Port of San Diego Shelter Island Yacht Basin

Rolf Schottle

10/11/2016  15:55

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H24016-06 (Water)

Sample:  SIYB-5 Sampled: 08/23/16 12:40 by Corey Sheredy/Chris Stransky

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 5310B Analyst: jlpBatch ID: W6H1514 Prepared: 08/25/16 10:44

................................................................................................ 0.10 mg/l 08/25/16 14:4110.016Total Organic Carbon (TOC) 1.3

Method: SM 5310B Analyst: jlpBatch ID: W6H1526 Prepared: 08/25/16 11:08

................................................................................................ 0.10 mg/l 08/25/16 18:5210.016Dissolved Organic Carbon 1.2

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1574 Prepared: 08/26/16 10:41

................................................................................................ 0.010 ug/l 08/30/16 01:5110.0038Copper, Dissolved 3.3

................................................................................................ 0.010 ug/l 08/30/16 04:5110.0038Copper, Total 4.0

................................................................................................ 0.20 ug/l 08/30/16 01:5110.036Zinc, Dissolved 9.5

................................................................................................ 0.20 ug/l 08/30/16 04:5110.036Zinc, Total 10
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

Port of San Diego Shelter Island Yacht Basin

Rolf Schottle

10/11/2016  15:55

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H24016-07 (Water)

Sample:  SIYB-6 Sampled: 08/23/16 11:30 by Corey Sheredy/Chris Stransky

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 5310B Analyst: jlpBatch ID: W6H1514 Prepared: 08/25/16 10:44

................................................................................................ 0.10 mg/l 08/25/16 14:5910.016Total Organic Carbon (TOC) 1.2

Method: SM 5310B Analyst: jlpBatch ID: W6H1526 Prepared: 08/25/16 11:08

................................................................................................ 0.10 mg/l 08/25/16 19:0710.016Dissolved Organic Carbon 1.2

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1574 Prepared: 08/26/16 10:41

................................................................................................ 0.010 ug/l 08/30/16 02:0510.0038Copper, Dissolved 1.7

................................................................................................ 0.010 ug/l 08/30/16 05:0410.0038Copper, Total 2.3

................................................................................................ 0.20 ug/l 08/30/16 02:0510.036Zinc, Dissolved 5.3

................................................................................................ 0.20 ug/l 08/30/16 05:0410.036Zinc, Total 5.6
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

Port of San Diego Shelter Island Yacht Basin

Rolf Schottle

10/11/2016  15:55

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H24016-08 (Water)

Sample:  SIYB-REF Sampled: 08/23/16 10:00 by Corey Sheredy/Chris Stransky

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 5310B Analyst: jlpBatch ID: W6H1514 Prepared: 08/25/16 10:44

................................................................................................ 0.10 mg/l 08/25/16 15:1510.016Total Organic Carbon (TOC) 1.4

Method: SM 5310B Analyst: jlpBatch ID: W6H1526 Prepared: 08/25/16 11:08

................................................................................................ 0.10 mg/l 08/25/16 19:2610.016Dissolved Organic Carbon 1.3

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1574 Prepared: 08/26/16 10:41

................................................................................................ 0.010 ug/l 08/30/16 02:1910.0038Copper, Dissolved 1.5

................................................................................................ 0.010 ug/l 08/30/16 05:1810.0038Copper, Total 2.2

................................................................................................ 0.20 ug/l 08/30/16 02:1910.036Zinc, Dissolved 5.7

................................................................................................ 0.20 ug/l 08/30/16 05:1810.036Zinc, Total 6.5
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

Port of San Diego Shelter Island Yacht Basin

Rolf Schottle

10/11/2016  15:55

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H24016-09 (Water)

Sample:  SIYB-ER Sampled: 08/23/16  8:00 by Corey Sheredy/Chris Stransky

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 5310B Analyst: jlpBatch ID: W6H1514 Prepared: 08/25/16 10:44

................................................................................................ 0.10 mg/l 08/25/16 15:3210.016Total Organic Carbon (TOC) 0.25

Method: SM 5310B Analyst: jlpBatch ID: W6H1526 Prepared: 08/25/16 11:08

................................................................................................ 0.10 mg/l 08/25/16 19:3910.016Dissolved Organic Carbon 0.26

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1574 Prepared: 08/26/16 10:41

................................................................................................ 0.010 ug/l 08/30/16 02:3310.0038Copper, Dissolved 0.056

................................................................................................ 0.010 ug/l 08/30/16 05:3210.0038Copper, Total 0.13

................................................................................................ 0.20 ug/l 08/30/16 02:3310.036Zinc, Dissolved 1.3

................................................................................................ 0.20 ug/l 08/30/16 05:3210.036Zinc, Total 8.5
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

Port of San Diego Shelter Island Yacht Basin

Rolf Schottle

10/11/2016  15:55

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H24016-09RE1 (Water)

Sample:  SIYB-ER Sampled: 08/23/16  8:00 by Corey Sheredy/Chris Stransky

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6I0870 Prepared: 09/16/16 11:45

................................................................................................ 0.010 ug/l 09/20/16 02:1410.0038Copper, Dissolved 0.014

................................................................................................ 0.010 ug/l 09/20/16 02:0010.0038Copper, Total 0.082

................................................................................................ 0.20 ug/l 09/20/16 02:1410.036Zinc, Dissolved 1.2

................................................................................................ 0.20 ug/l 09/20/16 02:0010.036Zinc, Total 3.0
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

Port of San Diego Shelter Island Yacht Basin

Rolf Schottle

10/11/2016  15:55

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H24016-10 (Water)

Sample:  SIYB-FB Sampled: 08/23/16 17:10 by Corey Sheredy/Chris Stransky

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 5310B Analyst: jlpBatch ID: W6H1514 Prepared: 08/25/16 10:44

................................................................................................ 0.10 mg/l 08/25/16 15:4910.016Total Organic Carbon (TOC) 0.12

Method: SM 5310B Analyst: jlpBatch ID: W6H1526 Prepared: 08/25/16 11:08

................................................................................................ 0.10 mg/l 08/25/16 19:5310.016Dissolved Organic Carbon 0.20

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1574 Prepared: 08/26/16 10:41

................................................................................................ 0.010 Jug/l 08/30/16 03:2810.0038Copper, Dissolved 0.0093

................................................................................................ 0.010 ug/l 08/30/16 06:2710.0038Copper, Total 0.034

................................................................................................ 0.20 ug/l 08/30/16 03:2810.036Zinc, Dissolved 0.45

.............................................................................................. 0.20 ug/l 08/30/16 06:2710.036Zinc, Total ND
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

Port of San Diego Shelter Island Yacht Basin

Rolf Schottle

10/11/2016  15:55

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H24016-10RE1 (Water)

Sample:  SIYB-FB Sampled: 08/23/16 17:10 by Corey Sheredy/Chris Stransky

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6I0285 Prepared: 09/07/16 16:47

................................................................................................ 0.20 A-01, Jug/l 09/09/16 04:1810.036Zinc, Dissolved 0.16
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

Port of San Diego Shelter Island Yacht Basin

Rolf Schottle

10/11/2016  15:55

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

[TOC_1]Quality Assurance Results[TOC]

Quality Control Results

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods

 Analyte Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit QualifierMDL

Batch:  W6H1514 - SM 5310B 

Prepared & Analyzed: 08/25/16 Blank (W6H1514-BLK1)

..................................................................... Jmg/l0.0090Total Organic Carbon (TOC) 0.0126

Prepared & Analyzed: 08/25/16 LCS (W6H1514-BS1)

..................................................................... 1.00 1080-12098mg/l0.0090Total Organic Carbon (TOC) 0.977

Prepared & Analyzed: 08/25/16 Source: 6H24016-04Matrix Spike (W6H1514-MS1)

..................................................................... 5.00 1.55 1080-12087mg/l0.0090Total Organic Carbon (TOC) 5.90

Prepared & Analyzed: 08/25/16 Source: 6H24016-04Matrix Spike Dup (W6H1514-MSD1)

..................................................................... 5.00 1.55 1080-12087 0.03mg/l0.0090Total Organic Carbon (TOC) 5.90

Batch:  W6H1526 - SM 5310B 

Prepared & Analyzed: 08/25/16 Blank (W6H1526-BLK1)

..................................................................... mg/l0.013Dissolved Organic Carbon ND

Prepared & Analyzed: 08/25/16 LCS (W6H1526-BS1)

..................................................................... 1.00 2080-12096mg/l0.013Dissolved Organic Carbon 0.957

Prepared & Analyzed: 08/25/16 Source: 6H24016-04Matrix Spike (W6H1526-MS1)

..................................................................... 5.00 1.32 2080-12094mg/l0.013Dissolved Organic Carbon 6.04

Prepared & Analyzed: 08/25/16 Source: 6H24016-04Matrix Spike Dup (W6H1526-MSD1)

..................................................................... 5.00 1.32 2080-12088 5mg/l0.013Dissolved Organic Carbon 5.74
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

Port of San Diego Shelter Island Yacht Basin

Rolf Schottle

10/11/2016  15:55

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

Quality Control Results (Continued)

Metals - Low Level by 1600 Series Methods

 Analyte Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit QualifierMDL

Batch:  W6H1574 - EPA 1640 

Prepared: 08/26/16  Analyzed: 08/29/16 Blank (W6H1574-BLK1)

..................................................................... Jug/l0.0038Copper, Dissolved 0.00687

..................................................................... ug/l0.0038Copper, Total ND

..................................................................... ug/l0.036Zinc, Dissolved ND

..................................................................... ug/l0.036Zinc, Total ND

Prepared: 08/26/16  Analyzed: 08/29/16 LCS (W6H1574-BS1)

..................................................................... 10.0 70-130102ug/l0.0038Copper, Dissolved 10.2

..................................................................... 10.0 73-122102ug/l0.0038Copper, Total 10.2

..................................................................... 30.0 75-127103ug/l0.036Zinc, Dissolved 30.9

..................................................................... 30.0 75-127103ug/l0.036Zinc, Total 30.9

Prepared: 08/26/16  Analyzed: 08/29/16 Source: 6H24016-01Matrix Spike (W6H1574-MS1)

..................................................................... 10.0 11.4 70-13095ug/l0.0038Copper, Dissolved 20.9

..................................................................... 10.0 12.6 60-138101ug/l0.0038Copper, Total 22.7

..................................................................... 30.0 29.7 68-13296ug/l0.036Zinc, Dissolved 58.5

..................................................................... 30.0 29.9 68-132101ug/l0.036Zinc, Total 60.3

Prepared: 08/26/16  Analyzed: 08/29/16 Source: 6H24016-03Matrix Spike (W6H1574-MS2)

..................................................................... 10.0 8.95 70-130103ug/l0.0038Copper, Dissolved 19.2

..................................................................... 10.0 10.2 60-13898ug/l0.0038Copper, Total 20.0

..................................................................... 30.0 22.8 68-132107ug/l0.036Zinc, Dissolved 54.9

..................................................................... 30.0 23.8 68-132101ug/l0.036Zinc, Total 54.1

Prepared: 08/26/16  Analyzed: 08/29/16 Source: 6H24016-01Matrix Spike Dup (W6H1574-MSD1)

..................................................................... 10.0 11.4 3070-13098 1ug/l0.0038Copper, Dissolved 21.2

..................................................................... 10.0 12.6 3060-13894 3ug/l0.0038Copper, Total 22.0

..................................................................... 30.0 29.7 3068-132102 3ug/l0.036Zinc, Dissolved 60.3

..................................................................... 30.0 29.9 3068-13297 2ug/l0.036Zinc, Total 58.9
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

Port of San Diego Shelter Island Yacht Basin

Rolf Schottle

10/11/2016  15:55

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

Quality Control Results (Continued)

Metals - Low Level by 1600 Series Methods (Continued)

 Analyte Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit QualifierMDL

Batch:  W6H1574 - EPA 1640  (Continued)

Prepared: 08/26/16  Analyzed: 08/30/16 Source: 6H24016-03Matrix Spike Dup (W6H1574-MSD2)

..................................................................... 10.0 8.95 3070-130108 2ug/l0.0038Copper, Dissolved 19.7

..................................................................... 10.0 10.2 3060-138102 2ug/l0.0038Copper, Total 20.4

..................................................................... 30.0 22.8 3068-132115 4ug/l0.036Zinc, Dissolved 57.2

..................................................................... 30.0 23.8 3068-132101 0.2ug/l0.036Zinc, Total 54.2

Batch:  W6I0285 - EPA 1640 

Prepared: 09/07/16  Analyzed: 09/09/16 Blank (W6I0285-BLK1)

..................................................................... Jug/l0.036Zinc, Dissolved 0.153

Prepared: 09/07/16  Analyzed: 09/09/16 LCS (W6I0285-BS1)

..................................................................... 30.0 75-127111ug/l0.036Zinc, Dissolved 33.3

Prepared: 09/07/16  Analyzed: 09/09/16 Source: 6H24016-10RE1Matrix Spike (W6I0285-MS1)

..................................................................... 30.0 0.157 68-132111ug/l0.036Zinc, Dissolved 33.5

Prepared: 09/07/16  Analyzed: 09/09/16 Source: 6H24016-10RE1Matrix Spike Dup (W6I0285-MSD1)

..................................................................... 30.0 0.157 3068-132111 0.3ug/l0.036Zinc, Dissolved 33.6

Batch:  W6I0870 - EPA 1640 

Prepared: 09/16/16  Analyzed: 09/20/16 Blank (W6I0870-BLK1)

..................................................................... ug/l0.0038Copper, Dissolved ND

..................................................................... ug/l0.0038Copper, Total ND

..................................................................... Jug/l0.036Zinc, Dissolved 0.0409

..................................................................... ug/l0.036Zinc, Total ND
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

Port of San Diego Shelter Island Yacht Basin

Rolf Schottle

10/11/2016  15:55

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

Quality Control Results (Continued)

Metals - Low Level by 1600 Series Methods (Continued)

 Analyte Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit QualifierMDL

Batch:  W6I0870 - EPA 1640  (Continued)

Prepared: 09/16/16  Analyzed: 09/20/16 LCS (W6I0870-BS1)

..................................................................... 10.0 70-130102ug/l0.0038Copper, Dissolved 10.2

..................................................................... 10.0 73-122102ug/l0.0038Copper, Total 10.2

..................................................................... 30.0 75-127103ug/l0.036Zinc, Dissolved 30.9

..................................................................... 30.0 75-127103ug/l0.036Zinc, Total 30.9

Prepared: 09/16/16  Analyzed: 09/20/16 Source: 6H24016-09RE1Matrix Spike (W6I0870-MS1)

..................................................................... 10.0 0.0824 60-138101ug/l0.0038Copper, Total 10.2

..................................................................... 30.0 2.97 68-132104ug/l0.036Zinc, Total 34.0

Prepared: 09/16/16  Analyzed: 09/20/16 Source: 6H24016-09RE1Matrix Spike Dup (W6I0870-MSD1)

..................................................................... 10.0 0.0824 3060-138100 2ug/l0.0038Copper, Total 10.0

..................................................................... 30.0 2.97 3068-132102 2ug/l0.036Zinc, Total 33.5
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

Port of San Diego Shelter Island Yacht Basin

Rolf Schottle

10/11/2016  15:55

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

[TOC_1]Qualifiers and Definitions[TOC]

Notes and Definitions
DefinitionItem

Sample was filtered and preserved on 08/30/16 @ 1045am.A-01

Estimated conc. detected <MRL and >MDL.J

NOT DETECTED at or above the Method Reporting Limit (MRL).  If Method Detection Limit (MDL) is reported, then ND means not detected at or 

above the MDL.

ND

DilutionDil

Sample results reported on a dry weight basisdry

Relative Percent DifferenceRPD

Percent Recovery% Rec

Sample that was matrix spiked or duplicated.Source

Method Detection LimitMDL

The minimum levels, concentrations, or quantities of a target variable (e.g., target analyte) that can be reported with a specified degree of confidence.  

The MRL is also known as Limit of Quantitation (LOQ) and Detection Limit for Reporting (DLR)

MRL

Minimum Detectable ActivityMDA

Not ReportableNR

Tentatively Identified Compound (TIC) using mass spectrometry. The reported concentration is relative concentration based on the nearest internal 

standard.  If the library search produces no matches at, or above 85%, the compound is reported as unknown.

TIC

Any remaining sample(s) will be disposed of one month from the final report date unless other arrangements are made in advance.

An Absence of Total Coliform meets the drinking water standards as established by the California State Water Resources Control Board (SWRCB)

All results are expressed on wet weight basis unless otherwise specified.

All samples collected by Weck Laboratories have been sampled in accordance to laboratory SOP Number MIS 002.
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Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

Report Date:

 Project:

 Attn: 

Client:

P.O. #:

Fax:

Phones:

Turnaround Time:

Received Date:

9/09/2016

8/23/2016

Normal
2016 Shelter Island Yacht Basin (Special Study)

(858) 300-4323

(858) 300-4301

Rolf Schottle

Amec Foster Wheeler - San Diego 2

San Diego, CA 92123

9210 Sky Park Court, Suite 200

Work Orders: 6H24008

DoD-ELAP #L15-366  ●  ELAP-CA #1132  ●  EPA-UCMR #CA00211  ●  HW-DOH #  ●  ISO 17025 #L15-365  ●  NELAP-OR #4047  ●  NJ-DEP 

#CA015  ●  NV-DEP #NAC 445A  ●  SCAQMD #93LA1006

This is a complete final report.  The information in this report applies to the samples analyzed in accordance with the chain-of-custody document.  Weck 

Laboratories certifies that the test results meet all requirements of TNI unless noted by qualifiers or written in the Case Narrative.  This analytical report must 

be reproduced in its entirety.

Dear Rolf Schottle,

Enclosed are the results of analyses for samples received 8/23/16 with the Chain-of-Custody document. The samples were 

received in good condition, at 4.5 °C and on ice.  All analyses met the method criteria except as noted in the case narrative or in 

the report with data qualifiers.

Hai Van Nguyen

Reviewed by:

Senior Project Manager
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/09/2016  09:57

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

[TOC_1]Samples in Report[TOC]

Sample Summary

Sample ID Lab ID Matrix Sampled QualifiersSampled By

Water6H24008-26 08/23/16 00:00SIYB-ER Corey Sheredy/Tyler Huff

Water6H24008-27 08/23/16 00:00SIYB-FB Corey Sheredy/Tyler Huff
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/09/2016  09:57

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

[TOC_1]Sample Results[TOC]

Sample Results

6H24008-26 (Water)

Sample:  SIYB-ER Sampled: 08/23/16  0:00 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ymtBatch ID: W6I0340 Prepared: 09/08/16 12:58

.............................................................................................. O-045 mg/l 09/08/16 13:451Total Suspended Solids ND
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/09/2016  09:57

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H24008-27 (Water)

Sample:  SIYB-FB Sampled: 08/23/16  0:00 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ymtBatch ID: W6I0340 Prepared: 09/08/16 12:58

.............................................................................................. O-045 mg/l 09/08/16 13:451Total Suspended Solids ND
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/09/2016  09:57

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

[TOC_1]Quality Assurance Results[TOC]

Quality Control Results

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods

 Analyte Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit QualifierMDL

Batch:  W6I0340 - General Preparation

Prepared & Analyzed: 09/08/16 Blank (W6I0340-BLK1)

..................................................................... Jmg/lTotal Suspended Solids 1.00

Prepared & Analyzed: 09/08/16 LCS (W6I0340-BS1)

..................................................................... 55.4 90-110105mg/lTotal Suspended Solids 58.0

Prepared & Analyzed: 09/08/16 Source: 6I07106-02Duplicate (W6I0340-DUP1)

..................................................................... J1.00 200mg/lTotal Suspended Solids 1.00
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/09/2016  09:57

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

[TOC_1]Qualifiers and Definitions[TOC]

Notes and Definitions
DefinitionItem

Estimated conc. detected <MRL and >MDL.J

This analysis was performed outside the EPA recommended holding time.O-04

NOT DETECTED at or above the Method Reporting Limit (MRL).  If Method Detection Limit (MDL) is reported, then ND means not detected at or 

above the MDL.

ND

DilutionDil

Sample results reported on a dry weight basisdry

Relative Percent DifferenceRPD

Percent Recovery% Rec

Sample that was matrix spiked or duplicated.Source

Method Detection LimitMDL

The minimum levels, concentrations, or quantities of a target variable (e.g., target analyte) that can be reported with a specified degree of confidence.  

The MRL is also known as Limit of Quantitation (LOQ) and Detection Limit for Reporting (DLR)

MRL

Minimum Detectable ActivityMDA

Not ReportableNR

Tentatively Identified Compound (TIC) using mass spectrometry. The reported concentration is relative concentration based on the nearest internal 

standard.  If the library search produces no matches at, or above 85%, the compound is reported as unknown.

TIC

Any remaining sample(s) will be disposed of one month from the final report date unless other arrangements are made in advance.

An Absence of Total Coliform meets the drinking water standards as established by the California State Water Resources Control Board (SWRCB)

All results are expressed on wet weight basis unless otherwise specified.

All samples collected by Weck Laboratories have been sampled in accordance to laboratory SOP Number MIS 002.
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[TOC_1]Cover Letter[TOC]

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

Report Date:

 Project:

 Attn: 

Client:

P.O. #:

Fax:

Phones:

Turnaround Time:

Received Date:

9/16/2016

8/25/2016

Normal
2016 Shelter Island Yacht Basin (Special Study)

(858) 300-4323

(858) 300-4301

Rolf Schottle

Amec Foster Wheeler - San Diego 2

San Diego, CA 92123

9210 Sky Park Court, Suite 200

Work Orders: 6H25063

DoD-ELAP #L15-366  ●  ELAP-CA #1132  ●  EPA-UCMR #CA00211  ●  HW-DOH #  ●  ISO 17025 #L15-365  ●  NELAP-OR #4047  ●  NJ-DEP 

#CA015  ●  NV-DEP #NAC 445A  ●  SCAQMD #93LA1006

This is a complete final report.  The information in this report applies to the samples analyzed in accordance with the chain-of-custody document.  Weck 

Laboratories certifies that the test results meet all requirements of TNI unless noted by qualifiers or written in the Case Narrative.  This analytical report must 

be reproduced in its entirety.

Dear Rolf Schottle,

Enclosed are the results of analyses for samples received 8/25/16 with the Chain-of-Custody document. The samples were 

received in good condition, at 2.9 °C and on ice.  All analyses met the method criteria except as noted in the case narrative or in 

the report with data qualifiers.

Hai Van Nguyen

Reviewed by:

Senior Project Manager
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:27

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

[TOC_1]Samples in Report[TOC]

Sample Summary

Sample ID Lab ID Matrix Sampled QualifiersSampled By

Water6H25063-01 08/24/16 14:20SS-01-T Corey Sheredy/Tyler Huff

Water6H25063-02 08/24/16 15:15SS-03-T Corey Sheredy/Tyler Huff

Water6H25063-03 08/24/16 13:00SS-05-T Corey Sheredy/Tyler Huff

Water6H25063-04 08/24/16 11:00SS-07-T Corey Sheredy/Tyler Huff

Water6H25063-05 08/24/16 12:00SS-07-T (REP) Corey Sheredy/Tyler Huff

Water6H25063-06 08/24/16 09:55SS-09-T Corey Sheredy/Tyler Huff

Water6H25063-07 08/24/16 08:30SS-11-T Corey Sheredy/Tyler Huff

Water6H25063-08 08/24/16 16:00SS-FB-01 Corey Sheredy/Tyler Huff

Water6H25063-09 08/24/16 16:20SS-Filter Rinse-01 Corey Sheredy/Tyler Huff

Water6H25063-10 08/24/16 14:30SS-01-M Corey Sheredy/Tyler Huff

Water6H25063-11 08/24/16 15:30SS-03-M Corey Sheredy/Tyler Huff

Water6H25063-12 08/24/16 13:10SS-05-M Corey Sheredy/Tyler Huff

Water6H25063-13 08/24/16 11:15SS-07-M Corey Sheredy/Tyler Huff

Water6H25063-14 08/24/16 12:10SS-07-M (REP) Corey Sheredy/Tyler Huff

Water6H25063-15 08/24/16 10:05SS-09-M Corey Sheredy/Tyler Huff

Water6H25063-16 08/24/16 08:45SS-11-M Corey Sheredy/Tyler Huff

Water6H25063-17 08/24/16 14:40SS-01-B Corey Sheredy/Tyler Huff

Water6H25063-18 08/24/16 15:40SS-03-B Corey Sheredy/Tyler Huff

Water6H25063-19 08/24/16 13:25SS-05-B Corey Sheredy/Tyler Huff

Water6H25063-20 08/24/16 11:25SS-07-B Corey Sheredy/Tyler Huff

Water6H25063-21 08/24/16 12:25SS-07-B (REP) Corey Sheredy/Tyler Huff

Water6H25063-22 08/24/16 10:15SS-09-B Corey Sheredy/Tyler Huff

Water6H25063-23 08/24/16 08:55SS-11-B Corey Sheredy/Tyler Huff
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:27

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

[TOC_1]Sample Results[TOC]

Sample Results

6H25063-01 (Water)

Sample:  SS-01-T Sampled: 08/24/16 14:20 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1564 Prepared: 08/26/16 09:43

................................................................................................ 5 mg/l 08/26/16 13:001Total Suspended Solids 11

Method: SM 5310B Analyst: jlpBatch ID: W6H1725 Prepared: 08/30/16 08:11

................................................................................................ 0.10 mg/l 08/30/16 10:2710.016Total Organic Carbon (TOC) 1.2

Method: SM 5310B Analyst: jlpBatch ID: W6I0037 Prepared: 09/01/16 07:00

................................................................................................ 0.10 mg/l 09/01/16 09:0010.016Dissolved Organic Carbon 1.3

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1764 Prepared: 08/30/16 16:05

................................................................................................ 0.010 ug/l 09/13/16 21:1010.0038Copper, Total 16

................................................................................................ 0.20 ug/l 09/13/16 21:1010.036Zinc, Total 34

Method: EPA 1640 Analyst: gzaBatch ID: W6H1780 Prepared: 08/30/16 16:53

................................................................................................ 0.010 ug/l 08/31/16 21:4510.0038Copper, Dissolved 15

................................................................................................ 0.20 ug/l 08/31/16 21:4510.036Zinc, Dissolved 34
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:27

Certificate of Analysis
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WECK LABORATORIES, INC.

(Continued)Sample Results

6H25063-02 (Water)

Sample:  SS-03-T Sampled: 08/24/16 15:15 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1564 Prepared: 08/26/16 09:43

................................................................................................ 5 mg/l 08/26/16 13:001Total Suspended Solids 11

Method: SM 5310B Analyst: jlpBatch ID: W6H1725 Prepared: 08/30/16 08:11

................................................................................................ 0.10 mg/l 08/30/16 10:4510.016Total Organic Carbon (TOC) 1.2

Method: SM 5310B Analyst: jlpBatch ID: W6I0037 Prepared: 09/01/16 07:00

................................................................................................ 0.10 mg/l 09/01/16 09:1410.016Dissolved Organic Carbon 1.3

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1764 Prepared: 08/30/16 16:05

................................................................................................ 0.010 ug/l 09/13/16 21:2410.0038Copper, Total 17

................................................................................................ 0.20 ug/l 09/13/16 21:2410.036Zinc, Total 30

Method: EPA 1640 Analyst: gzaBatch ID: W6H1780 Prepared: 08/30/16 16:53

................................................................................................ 0.010 ug/l 08/31/16 21:5910.0038Copper, Dissolved 15

................................................................................................ 0.20 ug/l 08/31/16 21:5910.036Zinc, Dissolved 30
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:27

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H25063-03 (Water)

Sample:  SS-05-T Sampled: 08/24/16 13:00 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1564 Prepared: 08/26/16 09:43

................................................................................................ 5 mg/l 08/26/16 13:001Total Suspended Solids 15

Method: SM 5310B Analyst: jlpBatch ID: W6H1725 Prepared: 08/30/16 08:11

................................................................................................ 0.10 mg/l 08/30/16 11:0410.016Total Organic Carbon (TOC) 1.4

Method: SM 5310B Analyst: jlpBatch ID: W6I0037 Prepared: 09/01/16 07:00

................................................................................................ 0.10 mg/l 09/01/16 09:2810.016Dissolved Organic Carbon 1.4

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1764 Prepared: 08/30/16 16:05

................................................................................................ 0.010 ug/l 09/13/16 21:3810.0038Copper, Total 7.9

................................................................................................ 0.20 ug/l 09/13/16 21:3810.036Zinc, Total 17

Method: EPA 1640 Analyst: gzaBatch ID: W6H1780 Prepared: 08/30/16 16:53

................................................................................................ 0.010 ug/l 08/31/16 22:1210.0038Copper, Dissolved 6.9

................................................................................................ 0.20 ug/l 08/31/16 22:1210.036Zinc, Dissolved 16
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:27

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H25063-04 (Water)

Sample:  SS-07-T Sampled: 08/24/16 11:00 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1564 Prepared: 08/26/16 09:43

................................................................................................ 5 mg/l 08/26/16 13:001Total Suspended Solids 15

Method: SM 5310B Analyst: jlpBatch ID: W6H1725 Prepared: 08/30/16 08:11

................................................................................................ 0.10 mg/l 08/30/16 11:1910.016Total Organic Carbon (TOC) 1.3

Method: SM 5310B Analyst: jlpBatch ID: W6I0037 Prepared: 09/01/16 07:00

................................................................................................ 0.10 mg/l 09/01/16 09:4110.016Dissolved Organic Carbon 1.3

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1764 Prepared: 08/30/16 16:05

................................................................................................ 0.010 ug/l 09/13/16 21:5210.0038Copper, Total 11

................................................................................................ 0.20 ug/l 09/13/16 21:5210.036Zinc, Total 23

Method: EPA 1640 Analyst: gzaBatch ID: W6H1780 Prepared: 08/30/16 16:53

................................................................................................ 0.010 ug/l 08/31/16 22:2610.0038Copper, Dissolved 10

................................................................................................ 0.20 ug/l 08/31/16 22:2610.036Zinc, Dissolved 23
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:27

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H25063-05 (Water)

Sample:  SS-07-T (REP) Sampled: 08/24/16 12:00 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1564 Prepared: 08/26/16 09:43

................................................................................................ 5 mg/l 08/26/16 13:001Total Suspended Solids 14

Method: SM 5310B Analyst: jlpBatch ID: W6H1725 Prepared: 08/30/16 08:11

................................................................................................ 0.10 mg/l 08/30/16 11:3810.016Total Organic Carbon (TOC) 1.3

Method: SM 5310B Analyst: jlpBatch ID: W6I0037 Prepared: 09/01/16 07:00

................................................................................................ 0.10 mg/l 09/01/16 09:5610.016Dissolved Organic Carbon 1.4

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1764 Prepared: 08/30/16 16:05

................................................................................................ 0.010 ug/l 09/13/16 22:4710.0038Copper, Total 9.4

................................................................................................ 0.20 ug/l 09/13/16 22:4710.036Zinc, Total 20

Method: EPA 1640 Analyst: gzaBatch ID: W6H1780 Prepared: 08/30/16 16:53

................................................................................................ 0.010 ug/l 08/31/16 23:2110.0038Copper, Dissolved 9.0

................................................................................................ 0.20 ug/l 08/31/16 23:2110.036Zinc, Dissolved 20
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:27

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H25063-06 (Water)

Sample:  SS-09-T Sampled: 08/24/16  9:55 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1564 Prepared: 08/26/16 09:43

................................................................................................ 5 mg/l 08/26/16 13:001Total Suspended Solids 8

Method: SM 5310B Analyst: jlpBatch ID: W6H1725 Prepared: 08/30/16 08:11

................................................................................................ 0.10 mg/l 08/30/16 12:4110.016Total Organic Carbon (TOC) 1.2

Method: SM 5310B Analyst: jlpBatch ID: W6I0037 Prepared: 09/01/16 07:00

................................................................................................ 0.10 mg/l 09/01/16 10:1410.016Dissolved Organic Carbon 1.2

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1764 Prepared: 08/30/16 16:05

................................................................................................ 0.010 ug/l 09/13/16 23:0110.0038Copper, Total 9.3

................................................................................................ 0.20 ug/l 09/13/16 23:0110.036Zinc, Total 22

Method: EPA 1640 Analyst: gzaBatch ID: W6H1780 Prepared: 08/30/16 16:53

................................................................................................ 0.010 ug/l 08/31/16 23:3510.0038Copper, Dissolved 9.0

................................................................................................ 0.20 ug/l 08/31/16 23:3510.036Zinc, Dissolved 23
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:27

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H25063-07 (Water)

Sample:  SS-11-T Sampled: 08/24/16  8:30 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1564 Prepared: 08/26/16 09:43

................................................................................................ 5 mg/l 08/26/16 13:001Total Suspended Solids 12

Method: SM 5310B Analyst: jlpBatch ID: W6H1725 Prepared: 08/30/16 08:11

................................................................................................ 0.10 mg/l 08/30/16 13:0010.016Total Organic Carbon (TOC) 1.2

Method: SM 5310B Analyst: jlpBatch ID: W6I0037 Prepared: 09/01/16 07:00

................................................................................................ 0.10 mg/l 09/01/16 10:2810.016Dissolved Organic Carbon 1.3

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1764 Prepared: 08/30/16 16:05

................................................................................................ 0.010 ug/l 09/13/16 23:1410.0038Copper, Total 9.0

................................................................................................ 0.20 ug/l 09/13/16 23:1410.036Zinc, Total 20

Method: EPA 1640 Analyst: gzaBatch ID: W6H1780 Prepared: 08/30/16 16:53

................................................................................................ 0.010 ug/l 08/31/16 23:4910.0038Copper, Dissolved 8.4

................................................................................................ 0.20 ug/l 08/31/16 23:4910.036Zinc, Dissolved 21
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:27

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H25063-08 (Water)

Sample:  SS-FB-01 Sampled: 08/24/16 16:00 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1564 Prepared: 08/26/16 09:43

................................................................................................ 5 Jmg/l 08/26/16 13:001Total Suspended Solids 2

Method: SM 5310B Analyst: jlpBatch ID: W6H1725 Prepared: 08/30/16 08:11

................................................................................................ 0.10 mg/l 08/30/16 13:1610.016Total Organic Carbon (TOC) 0.16

Method: SM 5310B Analyst: jlpBatch ID: W6I0037 Prepared: 09/01/16 07:00

................................................................................................ 0.10 mg/l 09/01/16 10:4510.016Dissolved Organic Carbon 0.15

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1764 Prepared: 08/30/16 16:05

................................................................................................ 0.010 ug/l 09/13/16 23:2810.0038Copper, Total 0.017

.............................................................................................. 0.20 ug/l 09/13/16 23:2810.036Zinc, Total ND

Method: EPA 1640 Analyst: gzaBatch ID: W6H1780 Prepared: 08/30/16 16:53

................................................................................................ 0.010 ug/l 09/01/16 00:0310.0038Copper, Dissolved 0.046

.............................................................................................. 0.20 ug/l 09/01/16 00:0310.036Zinc, Dissolved ND
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:27

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H25063-09 (Water)

Sample:  SS-Filter Rinse-01 Sampled: 08/24/16 16:20 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1780 Prepared: 08/30/16 16:53

................................................................................................ 0.010 ug/l 09/01/16 00:1710.0038Copper, Dissolved 0.035

.............................................................................................. 0.20 ug/l 09/01/16 00:1710.036Zinc, Dissolved ND
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:27

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H25063-10 (Water)

Sample:  SS-01-M Sampled: 08/24/16 14:30 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1564 Prepared: 08/26/16 09:43

................................................................................................ 5 mg/l 08/26/16 13:001Total Suspended Solids 13

Method: SM 5310B Analyst: jlpBatch ID: W6H1725 Prepared: 08/30/16 08:11

................................................................................................ 0.10 mg/l 08/30/16 13:3110.016Total Organic Carbon (TOC) 1.2

Method: SM 5310B Analyst: jlpBatch ID: W6I0037 Prepared: 09/01/16 07:00

................................................................................................ 0.10 mg/l 09/01/16 11:0010.016Dissolved Organic Carbon 1.3

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1764 Prepared: 08/30/16 16:05

................................................................................................ 0.010 ug/l 09/13/16 23:4210.0038Copper, Total 16

................................................................................................ 0.20 ug/l 09/13/16 23:4210.036Zinc, Total 33

Method: EPA 1640 Analyst: gzaBatch ID: W6H1780 Prepared: 08/30/16 16:53

................................................................................................ 0.010 ug/l 09/01/16 00:3010.0038Copper, Dissolved 15

................................................................................................ 0.20 ug/l 09/01/16 00:3010.036Zinc, Dissolved 34
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:27

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H25063-11 (Water)

Sample:  SS-03-M Sampled: 08/24/16 15:30 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1564 Prepared: 08/26/16 09:43

................................................................................................ 5 mg/l 08/26/16 13:001Total Suspended Solids 13

Method: SM 5310B Analyst: jlpBatch ID: W6H1725 Prepared: 08/30/16 08:11

................................................................................................ 0.10 mg/l 08/30/16 14:5810.016Total Organic Carbon (TOC) 1.3

Method: SM 5310B Analyst: jlpBatch ID: W6I0037 Prepared: 09/01/16 07:00

................................................................................................ 0.10 mg/l 09/01/16 11:1510.016Dissolved Organic Carbon 1.3

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1764 Prepared: 08/30/16 16:05

................................................................................................ 0.010 ug/l 09/13/16 23:5610.0038Copper, Total 15

................................................................................................ 0.20 ug/l 09/13/16 23:5610.036Zinc, Total 27

Method: EPA 1640 Analyst: gzaBatch ID: W6H1780 Prepared: 08/30/16 16:53

................................................................................................ 0.010 ug/l 09/01/16 00:4410.0038Copper, Dissolved 13

................................................................................................ 0.20 ug/l 09/01/16 00:4410.036Zinc, Dissolved 28
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:27

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H25063-12 (Water)

Sample:  SS-05-M Sampled: 08/24/16 13:10 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1564 Prepared: 08/26/16 09:43

................................................................................................ 5 mg/l 08/26/16 13:001Total Suspended Solids 10

Method: SM 5310B Analyst: jlpBatch ID: W6H1725 Prepared: 08/30/16 08:11

................................................................................................ 0.10 mg/l 08/30/16 15:1710.016Total Organic Carbon (TOC) 1.4

Method: SM 5310B Analyst: jlpBatch ID: W6I0037 Prepared: 09/01/16 07:00

................................................................................................ 0.10 mg/l 09/01/16 12:5210.016Dissolved Organic Carbon 1.4

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1764 Prepared: 08/30/16 16:05

................................................................................................ 0.010 ug/l 09/14/16 00:1010.0038Copper, Total 7.8

................................................................................................ 0.20 ug/l 09/14/16 00:1010.036Zinc, Total 17

Method: EPA 1640 Analyst: gzaBatch ID: W6H1780 Prepared: 08/30/16 16:53

................................................................................................ 0.010 ug/l 09/01/16 00:5810.0038Copper, Dissolved 6.9

................................................................................................ 0.20 ug/l 09/01/16 00:5810.036Zinc, Dissolved 16
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:27

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H25063-13 (Water)

Sample:  SS-07-M Sampled: 08/24/16 11:15 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1591 Prepared: 08/26/16 14:08

................................................................................................ 5 mg/l 08/26/16 16:201Total Suspended Solids 12

Method: SM 5310B Analyst: jlpBatch ID: W6H1725 Prepared: 08/30/16 08:11

................................................................................................ 0.10 mg/l 08/30/16 15:3210.016Total Organic Carbon (TOC) 1.3

Method: SM 5310B Analyst: jlpBatch ID: W6I0037 Prepared: 09/01/16 07:00

................................................................................................ 0.10 mg/l 09/01/16 13:1910.016Dissolved Organic Carbon 1.3

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1764 Prepared: 08/30/16 16:05

................................................................................................ 0.010 ug/l 09/14/16 00:2310.0038Copper, Total 7.8

................................................................................................ 0.20 ug/l 09/14/16 00:2310.036Zinc, Total 17

Method: EPA 1640 Analyst: gzaBatch ID: W6H1780 Prepared: 08/30/16 16:53

................................................................................................ 0.010 ug/l 09/01/16 01:1210.0038Copper, Dissolved 7.5

................................................................................................ 0.20 ug/l 09/01/16 01:1210.036Zinc, Dissolved 18
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:27

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H25063-14 (Water)

Sample:  SS-07-M (REP) Sampled: 08/24/16 12:10 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1591 Prepared: 08/26/16 14:08

................................................................................................ 5 mg/l 08/26/16 16:201Total Suspended Solids 12

Method: SM 5310B Analyst: jlpBatch ID: W6H1725 Prepared: 08/30/16 08:11

................................................................................................ 0.10 mg/l 08/30/16 15:4610.016Total Organic Carbon (TOC) 1.3

Method: SM 5310B Analyst: jlpBatch ID: W6I0037 Prepared: 09/01/16 07:00

................................................................................................ 0.10 mg/l 09/01/16 13:3310.016Dissolved Organic Carbon 1.3

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1764 Prepared: 08/30/16 16:05

................................................................................................ 0.010 ug/l 09/14/16 00:3710.0038Copper, Total 6.7

................................................................................................ 0.20 ug/l 09/14/16 00:3710.036Zinc, Total 15

Method: EPA 1640 Analyst: gzaBatch ID: W6H1780 Prepared: 08/30/16 16:53

................................................................................................ 0.010 ug/l 09/01/16 01:2610.0038Copper, Dissolved 6.6

................................................................................................ 0.20 ug/l 09/01/16 01:2610.036Zinc, Dissolved 20
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:27

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H25063-15 (Water)

Sample:  SS-09-M Sampled: 08/24/16 10:05 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1591 Prepared: 08/26/16 14:08

................................................................................................ 5 mg/l 08/26/16 16:201Total Suspended Solids 14

Method: SM 5310B Analyst: jlpBatch ID: W6H1725 Prepared: 08/30/16 08:11

................................................................................................ 0.10 mg/l 08/30/16 16:0510.016Total Organic Carbon (TOC) 1.2

Method: SM 5310B Analyst: jlpBatch ID: W6I0037 Prepared: 09/01/16 07:00

................................................................................................ 0.10 mg/l 09/01/16 13:5210.016Dissolved Organic Carbon 1.3

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1764 Prepared: 08/30/16 16:05

................................................................................................ 0.010 ug/l 09/14/16 00:5110.0038Copper, Total 9.0

................................................................................................ 0.20 ug/l 09/14/16 00:5110.036Zinc, Total 21

Method: EPA 1640 Analyst: gzaBatch ID: W6H1780 Prepared: 08/30/16 16:53

................................................................................................ 0.010 ug/l 09/01/16 02:2110.0038Copper, Dissolved 8.8

................................................................................................ 0.20 ug/l 09/01/16 02:2110.036Zinc, Dissolved 22
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:27

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H25063-16 (Water)

Sample:  SS-11-M Sampled: 08/24/16  8:45 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1591 Prepared: 08/26/16 14:08

................................................................................................ 5 mg/l 08/26/16 16:201Total Suspended Solids 16

Method: SM 5310B Analyst: jlpBatch ID: W6H1725 Prepared: 08/30/16 08:11

................................................................................................ 0.10 mg/l 08/30/16 16:2010.016Total Organic Carbon (TOC) 1.2

Method: SM 5310B Analyst: jlpBatch ID: W6I0037 Prepared: 09/01/16 07:00

................................................................................................ 0.10 mg/l 09/01/16 14:0610.016Dissolved Organic Carbon 1.3

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1764 Prepared: 08/30/16 16:05

................................................................................................ 0.010 ug/l 09/14/16 01:4610.0038Copper, Total 8.2

................................................................................................ 0.20 ug/l 09/14/16 01:4610.036Zinc, Total 18

Method: EPA 1640 Analyst: gzaBatch ID: W6H1780 Prepared: 08/30/16 16:53

................................................................................................ 0.010 ug/l 09/01/16 02:3510.0038Copper, Dissolved 7.9

................................................................................................ 0.20 ug/l 09/01/16 02:3510.036Zinc, Dissolved 19
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:27

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H25063-17 (Water)

Sample:  SS-01-B Sampled: 08/24/16 14:40 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1591 Prepared: 08/26/16 14:08

................................................................................................ 5 mg/l 08/26/16 16:201Total Suspended Solids 15

Method: SM 5310B Analyst: jlpBatch ID: W6H1725 Prepared: 08/30/16 08:11

................................................................................................ 0.10 mg/l 08/30/16 16:3410.016Total Organic Carbon (TOC) 1.3

Method: SM 5310B Analyst: jlpBatch ID: W6I0037 Prepared: 09/01/16 07:00

................................................................................................ 0.10 mg/l 09/01/16 14:2310.016Dissolved Organic Carbon 1.3

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1764 Prepared: 08/30/16 16:05

................................................................................................ 0.010 ug/l 09/14/16 02:0010.0038Copper, Total 15

................................................................................................ 0.20 ug/l 09/14/16 02:0010.036Zinc, Total 30

Method: EPA 1640 Analyst: gzaBatch ID: W6H1780 Prepared: 08/30/16 16:53

................................................................................................ 0.010 ug/l 09/01/16 02:4810.0038Copper, Dissolved 14

................................................................................................ 0.20 ug/l 09/01/16 02:4810.036Zinc, Dissolved 31
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:27

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H25063-18 (Water)

Sample:  SS-03-B Sampled: 08/24/16 15:40 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1591 Prepared: 08/26/16 14:08

................................................................................................ 5 mg/l 08/26/16 16:201Total Suspended Solids 14

Method: SM 5310B Analyst: jlpBatch ID: W6H1725 Prepared: 08/30/16 08:11

................................................................................................ 0.10 mg/l 08/30/16 16:4910.016Total Organic Carbon (TOC) 1.3

Method: SM 5310B Analyst: jlpBatch ID: W6I0037 Prepared: 09/01/16 07:00

................................................................................................ 0.10 mg/l 09/01/16 14:3610.016Dissolved Organic Carbon 1.3

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1764 Prepared: 08/30/16 16:05

................................................................................................ 0.010 ug/l 09/14/16 02:1410.0038Copper, Total 9.8

................................................................................................ 0.20 ug/l 09/14/16 02:1410.036Zinc, Total 20

Method: EPA 1640 Analyst: gzaBatch ID: W6H1780 Prepared: 08/30/16 16:53

................................................................................................ 0.010 ug/l 09/01/16 03:0210.0038Copper, Dissolved 9.0

................................................................................................ 0.20 ug/l 09/01/16 03:0210.036Zinc, Dissolved 20
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:27

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H25063-19 (Water)

Sample:  SS-05-B Sampled: 08/24/16 13:25 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1591 Prepared: 08/26/16 14:08

................................................................................................ 5 mg/l 08/26/16 16:201Total Suspended Solids 18

Method: SM 5310B Analyst: jlpBatch ID: W6H1725 Prepared: 08/30/16 08:11

................................................................................................ 0.10 mg/l 08/30/16 17:0310.016Total Organic Carbon (TOC) 1.5

Method: SM 5310B Analyst: jlpBatch ID: W6I0037 Prepared: 09/01/16 07:00

................................................................................................ 0.10 mg/l 09/01/16 14:5510.016Dissolved Organic Carbon 1.5

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1764 Prepared: 08/30/16 16:05

................................................................................................ 0.010 ug/l 09/14/16 02:2810.0038Copper, Total 4.9

................................................................................................ 0.20 ug/l 09/14/16 02:2810.036Zinc, Total 11

Method: EPA 1640 Analyst: gzaBatch ID: W6H1780 Prepared: 08/30/16 16:53

................................................................................................ 0.010 ug/l 09/01/16 03:1610.0038Copper, Dissolved 4.1

................................................................................................ 0.20 ug/l 09/01/16 03:1610.036Zinc, Dissolved 10
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:27

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H25063-20 (Water)

Sample:  SS-07-B Sampled: 08/24/16 11:25 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1591 Prepared: 08/26/16 14:08

................................................................................................ 5 mg/l 08/26/16 16:201Total Suspended Solids 14

Method: SM 5310B Analyst: jlpBatch ID: W6H1725 Prepared: 08/30/16 08:11

................................................................................................ 0.10 mg/l 08/30/16 17:1710.016Total Organic Carbon (TOC) 1.3

Method: SM 5310B Analyst: jlpBatch ID: W6I0037 Prepared: 09/01/16 07:00

................................................................................................ 0.10 mg/l 09/01/16 15:1310.016Dissolved Organic Carbon 1.3

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1764 Prepared: 08/30/16 16:05

................................................................................................ 0.010 ug/l 09/14/16 02:4110.0038Copper, Total 3.3

................................................................................................ 0.20 ug/l 09/14/16 02:4110.036Zinc, Total 7.3

Method: EPA 1640 Analyst: gzaBatch ID: W6H1780 Prepared: 08/30/16 16:53

................................................................................................ 0.010 ug/l 09/01/16 03:3010.0038Copper, Dissolved 2.9

................................................................................................ 0.20 ug/l 09/01/16 03:3010.036Zinc, Dissolved 7.1

Page 22 of 346H25063

14859 East Clark Avenue,City of Industry CA, 91745  |  Phone: (626) 336-2139  |  Fax: (626) 336-2634

www.wecklabs.com

http://www.wecklabs.com


Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:27

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H25063-21 (Water)

Sample:  SS-07-B (REP) Sampled: 08/24/16 12:25 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1591 Prepared: 08/26/16 14:08

................................................................................................ 5 mg/l 08/26/16 16:201Total Suspended Solids 14

Method: SM 5310B Analyst: jlpBatch ID: W6H1852 Prepared: 08/31/16 12:00

................................................................................................ 0.10 mg/l 08/31/16 14:5810.016Total Organic Carbon (TOC) 1.6

Method: SM 5310B Analyst: jlpBatch ID: W6I0037 Prepared: 09/01/16 07:00

................................................................................................ 0.10 mg/l 09/01/16 15:3110.016Dissolved Organic Carbon 1.3

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6H1764 Prepared: 08/30/16 16:05

................................................................................................ 0.010 ug/l 09/14/16 02:5510.0038Copper, Total 4.2

................................................................................................ 0.20 ug/l 09/14/16 02:5510.036Zinc, Total 9.4

Method: EPA 1640 Analyst: gzaBatch ID: W6I0253 Prepared: 09/07/16 12:47

................................................................................................ 0.010 ug/l 09/08/16 23:5610.0038Copper, Dissolved 3.8

................................................................................................ 0.20 ug/l 09/08/16 23:5610.036Zinc, Dissolved 9.2
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:27

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H25063-22 (Water)

Sample:  SS-09-B Sampled: 08/24/16 10:15 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1591 Prepared: 08/26/16 14:08

................................................................................................ 5 mg/l 08/26/16 16:201Total Suspended Solids 16

Method: SM 5310B Analyst: jlpBatch ID: W6H1852 Prepared: 08/31/16 12:00

................................................................................................ 0.10 mg/l 08/31/16 16:0210.016Total Organic Carbon (TOC) 1.5

Method: SM 5310B Analyst: jlpBatch ID: W6I0082 Prepared: 09/01/16 09:29

................................................................................................ 0.10 mg/l 09/01/16 17:3110.016Dissolved Organic Carbon 1.3

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6I0106 Prepared: 09/02/16 12:39

................................................................................................ 0.010 ug/l 09/14/16 18:0710.0038Copper, Total 4.6

................................................................................................ 0.20 ug/l 09/14/16 18:0710.036Zinc, Total 11

Method: EPA 1640 Analyst: gzaBatch ID: W6I0253 Prepared: 09/07/16 12:47

................................................................................................ 0.010 ug/l 09/09/16 00:1010.0038Copper, Dissolved 4.4

................................................................................................ 0.20 ug/l 09/09/16 00:1010.036Zinc, Dissolved 11
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:27

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H25063-23 (Water)

Sample:  SS-11-B Sampled: 08/24/16  8:55 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1591 Prepared: 08/26/16 14:08

................................................................................................ 5 mg/l 08/26/16 16:201Total Suspended Solids 16

Method: SM 5310B Analyst: jlpBatch ID: W6H1852 Prepared: 08/31/16 12:00

................................................................................................ 0.10 mg/l 08/31/16 16:1610.016Total Organic Carbon (TOC) 1.5

Method: SM 5310B Analyst: jlpBatch ID: W6I0082 Prepared: 09/01/16 09:29

................................................................................................ 0.10 mg/l 09/01/16 17:4410.016Dissolved Organic Carbon 1.4

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6I0106 Prepared: 09/02/16 12:39

................................................................................................ 0.010 ug/l 09/14/16 18:2010.0038Copper, Total 4.4

................................................................................................ 0.20 ug/l 09/14/16 18:2010.036Zinc, Total 9.9

Method: EPA 1640 Analyst: gzaBatch ID: W6I0253 Prepared: 09/07/16 12:47

................................................................................................ 0.010 ug/l 09/09/16 00:2410.0038Copper, Dissolved 4.2

................................................................................................ 0.20 ug/l 09/09/16 00:2410.036Zinc, Dissolved 10
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:27

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

[TOC_1]Quality Assurance Results[TOC]

Quality Control Results

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods

 Analyte Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit QualifierMDL

Batch:  W6H1564 - SM 2540D 

Prepared & Analyzed: 08/26/16 Blank (W6H1564-BLK1)

..................................................................... mg/lTotal Suspended Solids ND

Prepared & Analyzed: 08/26/16 LCS (W6H1564-BS1)

..................................................................... 57.9 90-11095mg/lTotal Suspended Solids 55.0

Prepared & Analyzed: 08/26/16 Source: 6H24078-02Duplicate (W6H1564-DUP1)

..................................................................... J3.00 200mg/lTotal Suspended Solids 3.00

Prepared & Analyzed: 08/26/16 Source: 6H25063-01Duplicate (W6H1564-DUP2)

..................................................................... 11.0 200mg/lTotal Suspended Solids 11.0

Batch:  W6H1591 - SM 2540D 

Prepared & Analyzed: 08/26/16 Blank (W6H1591-BLK1)

..................................................................... mg/lTotal Suspended Solids ND

Prepared & Analyzed: 08/26/16 LCS (W6H1591-BS1)

..................................................................... 62.6 90-110105mg/lTotal Suspended Solids 66.0

Prepared & Analyzed: 08/26/16 Source: 6H25063-13Duplicate (W6H1591-DUP1)

..................................................................... 12.0 209mg/lTotal Suspended Solids 11.0

Prepared & Analyzed: 08/26/16 Source: 6H25063-18Duplicate (W6H1591-DUP2)

..................................................................... 14.0 200mg/lTotal Suspended Solids 14.0

Batch:  W6H1725 - SM 5310B 

Prepared & Analyzed: 08/30/16 Blank (W6H1725-BLK1)

..................................................................... Jmg/l0.0090Total Organic Carbon (TOC) 0.0221
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:27

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

Quality Control Results (Continued)

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods (Continued)

 Analyte Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit QualifierMDL

Batch:  W6H1725 - SM 5310B  (Continued)

Prepared & Analyzed: 08/30/16 Blank (W6H1725-BLK2)

..................................................................... Jmg/l0.0090Total Organic Carbon (TOC) 0.0305

Prepared & Analyzed: 08/30/16 LCS (W6H1725-BS1)

..................................................................... 1.00 1080-120100mg/l0.0090Total Organic Carbon (TOC) 0.995

Prepared & Analyzed: 08/30/16 LCS (W6H1725-BS2)

..................................................................... 2.00 1080-12095mg/l0.0090Total Organic Carbon (TOC) 1.90

Prepared & Analyzed: 08/30/16 Source: 6H25063-05Matrix Spike (W6H1725-MS1)

..................................................................... 5.00 1.28 1080-12090mg/l0.0090Total Organic Carbon (TOC) 5.76

Prepared & Analyzed: 08/30/16 Source: 6H25063-05Matrix Spike (W6H1725-MS2)

..................................................................... 5.00 1.28 1080-12094mg/l0.0090Total Organic Carbon (TOC) 5.96

Batch:  W6H1852 - SM 5310B 

Prepared & Analyzed: 08/31/16 Blank (W6H1852-BLK1)

..................................................................... Jmg/l0.0090Total Organic Carbon (TOC) 0.0325

Prepared & Analyzed: 08/31/16 Blank (W6H1852-BLK2)

..................................................................... Jmg/l0.0090Total Organic Carbon (TOC) 0.0486

Prepared & Analyzed: 08/31/16 LCS (W6H1852-BS1)

..................................................................... 1.00 1080-120109mg/l0.0090Total Organic Carbon (TOC) 1.09

Prepared & Analyzed: 08/31/16 LCS (W6H1852-BS2)

..................................................................... 2.00 1080-120104mg/l0.0090Total Organic Carbon (TOC) 2.08
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:27

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

Quality Control Results (Continued)

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods (Continued)

 Analyte Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit QualifierMDL

Batch:  W6H1852 - SM 5310B  (Continued)

Prepared & Analyzed: 08/31/16 Source: 6H25063-21Matrix Spike (W6H1852-MS1)

..................................................................... 5.00 1.63 1080-12097mg/l0.0090Total Organic Carbon (TOC) 6.47

Prepared & Analyzed: 08/31/16 Source: 6H25063-21Matrix Spike Dup (W6H1852-MSD1)

..................................................................... 5.00 1.63 1080-12094 2mg/l0.0090Total Organic Carbon (TOC) 6.32

Batch:  W6I0037 - SM 5310B 

Prepared & Analyzed: 09/01/16 Blank (W6I0037-BLK1)

..................................................................... mg/l0.013Dissolved Organic Carbon ND

Prepared & Analyzed: 09/01/16 Blank (W6I0037-BLK2)

..................................................................... mg/l0.013Dissolved Organic Carbon ND

Prepared & Analyzed: 09/01/16 LCS (W6I0037-BS1)

..................................................................... 1.00 2080-120104mg/l0.013Dissolved Organic Carbon 1.04

Prepared & Analyzed: 09/01/16 LCS (W6I0037-BS2)

..................................................................... 2.00 2080-12097mg/l0.013Dissolved Organic Carbon 1.94

Prepared & Analyzed: 09/01/16 Source: 6H25063-11Matrix Spike (W6I0037-MS1)

..................................................................... 5.00 1.30 2080-120102mg/l0.013Dissolved Organic Carbon 6.42

Prepared & Analyzed: 09/01/16 Source: 6H25063-11Matrix Spike Dup (W6I0037-MSD1)

..................................................................... 5.00 1.30 2080-120100 1mg/l0.013Dissolved Organic Carbon 6.32

Batch:  W6I0082 - SM 5310B 

Prepared & Analyzed: 09/01/16 Blank (W6I0082-BLK1)

..................................................................... Jmg/l0.013Dissolved Organic Carbon 0.0443
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:27

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

Quality Control Results (Continued)

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods (Continued)

 Analyte Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit QualifierMDL

Batch:  W6I0082 - SM 5310B  (Continued)

Prepared & Analyzed: 09/01/16 LCS (W6I0082-BS1)

..................................................................... 1.00 2080-120115mg/l0.013Dissolved Organic Carbon 1.15

Prepared & Analyzed: 09/01/16 LCS Dup (W6I0082-BSD1)

..................................................................... 1.00 2080-120108 6mg/l0.013Dissolved Organic Carbon 1.08
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:27

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

Quality Control Results (Continued)

Metals - Low Level by 1600 Series Methods

 Analyte Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit QualifierMDL

Batch:  W6H1764 - EPA 1640 

Prepared: 08/30/16  Analyzed: 09/13/16 Blank (W6H1764-BLK1)

..................................................................... ug/l0.0038Copper, Total ND

..................................................................... ug/l0.036Zinc, Total ND

Prepared: 08/30/16  Analyzed: 09/13/16 LCS (W6H1764-BS1)

..................................................................... 10.0 73-122102ug/l0.0038Copper, Total 10.2

..................................................................... 30.0 75-127101ug/l0.036Zinc, Total 30.4

Prepared: 08/30/16  Analyzed: 09/13/16 Source: 6H25063-04Matrix Spike (W6H1764-MS1)

..................................................................... 10.0 10.5 60-138100ug/l0.0038Copper, Total 20.5

..................................................................... 30.0 22.5 68-132101ug/l0.036Zinc, Total 52.7

Prepared: 08/30/16  Analyzed: 09/13/16 Source: 6H25063-02Matrix Spike (W6H1764-MS2)

..................................................................... 10.0 16.6 60-138106ug/l0.0038Copper, Total 27.2

..................................................................... 30.0 30.5 68-132102ug/l0.036Zinc, Total 61.2

Prepared: 08/30/16  Analyzed: 09/13/16 Source: 6H25063-04Matrix Spike Dup (W6H1764-MSD1)

..................................................................... 10.0 10.5 3060-138100 0.06ug/l0.0038Copper, Total 20.5

..................................................................... 30.0 22.5 3068-132100 0.4ug/l0.036Zinc, Total 52.5

Prepared: 08/30/16  Analyzed: 09/13/16 Source: 6H25063-02Matrix Spike Dup (W6H1764-MSD2)

..................................................................... 10.0 16.6 3060-138101 2ug/l0.0038Copper, Total 26.7

..................................................................... 30.0 30.5 3068-132101 0.6ug/l0.036Zinc, Total 60.9

Batch:  W6H1780 - EPA 1640 

Prepared: 08/30/16  Analyzed: 08/31/16 Blank (W6H1780-BLK1)

..................................................................... ug/l0.0038Copper, Dissolved ND

..................................................................... ug/l0.036Zinc, Dissolved ND
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:27

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

Quality Control Results (Continued)

Metals - Low Level by 1600 Series Methods (Continued)

 Analyte Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit QualifierMDL

Batch:  W6H1780 - EPA 1640  (Continued)

Prepared: 08/30/16  Analyzed: 08/31/16 LCS (W6H1780-BS1)

..................................................................... 10.0 70-130102ug/l0.0038Copper, Dissolved 10.2

..................................................................... 30.0 75-127102ug/l0.036Zinc, Dissolved 30.7

Prepared: 08/30/16  Analyzed: 08/31/16 Source: 6H25063-04Matrix Spike (W6H1780-MS1)

..................................................................... 10.0 10.1 70-130105ug/l0.0038Copper, Dissolved 20.6

..................................................................... 30.0 22.8 68-132107ug/l0.036Zinc, Dissolved 54.8

Prepared: 08/30/16  Analyzed: 08/31/16 Source: 6H25063-02Matrix Spike (W6H1780-MS2)

..................................................................... 10.0 14.9 70-130106ug/l0.0038Copper, Dissolved 25.5

..................................................................... 30.0 30.4 68-132107ug/l0.036Zinc, Dissolved 62.5

Prepared: 08/30/16  Analyzed: 08/31/16 Source: 6H25063-04Matrix Spike Dup (W6H1780-MSD1)

..................................................................... 10.0 10.1 3070-130104 0.6ug/l0.0038Copper, Dissolved 20.4

..................................................................... 30.0 22.8 3068-132102 2ug/l0.036Zinc, Dissolved 53.5

Prepared: 08/30/16  Analyzed: 08/31/16 Source: 6H25063-02Matrix Spike Dup (W6H1780-MSD2)

..................................................................... 10.0 14.9 3070-130103 1ug/l0.0038Copper, Dissolved 25.2

..................................................................... 30.0 30.4 3068-132103 2ug/l0.036Zinc, Dissolved 61.3

Batch:  W6I0106 - EPA 1640 

Prepared: 09/02/16  Analyzed: 09/14/16 Blank (W6I0106-BLK1)

..................................................................... ug/l0.0038Copper, Total ND

..................................................................... ug/l0.036Zinc, Total ND

Prepared: 09/02/16  Analyzed: 09/14/16 LCS (W6I0106-BS1)

..................................................................... 10.0 73-122102ug/l0.0038Copper, Total 10.2

..................................................................... 30.0 75-127103ug/l0.036Zinc, Total 31.0
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:27

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

Quality Control Results (Continued)

Metals - Low Level by 1600 Series Methods (Continued)

 Analyte Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit QualifierMDL

Batch:  W6I0106 - EPA 1640  (Continued)

Prepared: 09/02/16  Analyzed: 09/14/16 Source: 6H26060-02Matrix Spike (W6I0106-MS1)

..................................................................... 10.0 10.9 60-138102ug/l0.0038Copper, Total 21.1

..................................................................... 30.0 25.1 68-132104ug/l0.036Zinc, Total 56.2

Prepared: 09/02/16  Analyzed: 09/14/16 Source: 6H25063-23Matrix Spike (W6I0106-MS2)

..................................................................... 10.0 4.37 60-138102ug/l0.0038Copper, Total 14.6

..................................................................... 30.0 9.94 68-132104ug/l0.036Zinc, Total 41.1

Prepared: 09/02/16  Analyzed: 09/14/16 Source: 6H26060-02Matrix Spike Dup (W6I0106-MSD1)

..................................................................... 10.0 10.9 3060-13899 1ug/l0.0038Copper, Total 20.8

..................................................................... 30.0 25.1 3068-132104 0.4ug/l0.036Zinc, Total 56.4

Prepared: 09/02/16  Analyzed: 09/14/16 Source: 6H25063-23Matrix Spike Dup (W6I0106-MSD2)

..................................................................... 10.0 4.37 3060-13899 2ug/l0.0038Copper, Total 14.2

..................................................................... 30.0 9.94 3068-132102 1ug/l0.036Zinc, Total 40.6

Batch:  W6I0253 - EPA 1640 

Prepared: 09/07/16  Analyzed: 09/08/16 Blank (W6I0253-BLK1)

..................................................................... ug/l0.0038Copper, Dissolved ND

..................................................................... ug/l0.036Zinc, Dissolved ND

Prepared: 09/07/16  Analyzed: 09/08/16 LCS (W6I0253-BS1)

..................................................................... 10.0 70-130104ug/l0.0038Copper, Dissolved 10.4

..................................................................... 30.0 75-127105ug/l0.036Zinc, Dissolved 31.4

Prepared: 09/07/16  Analyzed: 09/08/16 Source: 6H25063-21Matrix Spike (W6I0253-MS1)

..................................................................... 10.0 3.77 70-130109ug/l0.0038Copper, Dissolved 14.7

..................................................................... 30.0 9.19 68-132109ug/l0.036Zinc, Dissolved 41.9
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:27

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

Quality Control Results (Continued)

Metals - Low Level by 1600 Series Methods (Continued)

 Analyte Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit QualifierMDL

Batch:  W6I0253 - EPA 1640  (Continued)

Prepared: 09/07/16  Analyzed: 09/08/16 Source: 6H25063-21Matrix Spike Dup (W6I0253-MSD1)

..................................................................... 10.0 3.77 3070-130107 2ug/l0.0038Copper, Dissolved 14.4

..................................................................... 30.0 9.19 3068-132108 0.8ug/l0.036Zinc, Dissolved 41.6
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:27

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

[TOC_1]Qualifiers and Definitions[TOC]

Notes and Definitions
DefinitionItem

Estimated conc. detected <MRL and >MDL.J

NOT DETECTED at or above the Method Reporting Limit (MRL).  If Method Detection Limit (MDL) is reported, then ND means not detected at or 

above the MDL.

ND

DilutionDil

Sample results reported on a dry weight basisdry

Relative Percent DifferenceRPD

Percent Recovery% Rec

Sample that was matrix spiked or duplicated.Source

Method Detection LimitMDL

The minimum levels, concentrations, or quantities of a target variable (e.g., target analyte) that can be reported with a specified degree of confidence.  

The MRL is also known as Limit of Quantitation (LOQ) and Detection Limit for Reporting (DLR)

MRL

Minimum Detectable ActivityMDA

Not ReportableNR

Tentatively Identified Compound (TIC) using mass spectrometry. The reported concentration is relative concentration based on the nearest internal 

standard.  If the library search produces no matches at, or above 85%, the compound is reported as unknown.

TIC

Any remaining sample(s) will be disposed of one month from the final report date unless other arrangements are made in advance.

An Absence of Total Coliform meets the drinking water standards as established by the California State Water Resources Control Board (SWRCB)

All results are expressed on wet weight basis unless otherwise specified.

All samples collected by Weck Laboratories have been sampled in accordance to laboratory SOP Number MIS 002.
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[TOC_1]Cover Letter[TOC]

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

Report Date:

 Project:

 Attn: 

Client:

P.O. #:

Fax:

Phones:

Turnaround Time:

Received Date:

9/16/2016

8/26/2016

Normal
2016 Shelter Island Yacht Basin (Special Study)

(858) 300-4323

(858) 300-4301

Rolf Schottle

Amec Foster Wheeler - San Diego 2

San Diego, CA 92123

9210 Sky Park Court, Suite 200

Work Orders: 6H26060

DoD-ELAP #L15-366  ●  ELAP-CA #1132  ●  EPA-UCMR #CA00211  ●  HW-DOH #  ●  ISO 17025 #L15-365  ●  NELAP-OR #4047  ●  NJ-DEP 

#CA015  ●  NV-DEP #NAC 445A  ●  SCAQMD #93LA1006

This is a complete final report.  The information in this report applies to the samples analyzed in accordance with the chain-of-custody document.  Weck 

Laboratories certifies that the test results meet all requirements of TNI unless noted by qualifiers or written in the Case Narrative.  This analytical report must 

be reproduced in its entirety.

Dear Rolf Schottle,

Enclosed are the results of analyses for samples received 8/26/16 with the Chain-of-Custody document. The samples were 

received in good condition, at 1.9 °C and on ice.  All analyses met the method criteria except as noted in the case narrative or in 

the report with data qualifiers.

Hai Van Nguyen

Reviewed by:

Senior Project Manager

Page 1 of 336H26060

14859 East Clark Avenue,City of Industry CA, 91745  |  Phone: (626) 336-2139  |  Fax: (626) 336-2634

www.wecklabs.com

http://www.wecklabs.com


Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:40

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

[TOC_1]Samples in Report[TOC]

Sample Summary

Sample ID Lab ID Matrix Sampled QualifiersSampled By

Water6H26060-01 08/25/16 16:40SS-02-T Corey Sheredy/Tyler Huff

Water6H26060-02 08/25/16 14:30SS-04-T Corey Sheredy/Tyler Huff

Water6H26060-03 08/25/16 15:40SS-04-T(REP) Corey Sheredy/Tyler Huff

Water6H26060-04 08/25/16 13:20SS-06-T Corey Sheredy/Tyler Huff

Water6H26060-05 08/25/16 12:00SS-08-T Corey Sheredy/Tyler Huff

Water6H26060-06 08/25/16 10:45SS-10-T Corey Sheredy/Tyler Huff

Water6H26060-07 08/25/16 09:15SS-12-T Corey Sheredy/Tyler Huff

Water6H26060-08 08/25/16 17:50SS-FB-02 Corey Sheredy/Tyler Huff

Water6H26060-09 08/25/16 21:00SS-Filter Rinse-02 Corey Sheredy/Tyler Huff

Water6H26060-10 08/25/16 16:55SS-02-M Corey Sheredy/Tyler Huff

Water6H26060-11 08/25/16 14:50SS-04-M Corey Sheredy/Tyler Huff

Water6H26060-12 08/25/16 15:50SS-04-M(REP) Corey Sheredy/Tyler Huff

Water6H26060-13 08/25/16 13:30SS-06-M Corey Sheredy/Tyler Huff

Water6H26060-14 08/25/16 12:10SS-08-M Corey Sheredy/Tyler Huff

Water6H26060-15 08/25/16 10:55SS-10-M Corey Sheredy/Tyler Huff

Water6H26060-16 08/25/16 09:30SS-12-M Corey Sheredy/Tyler Huff

Water6H26060-17 08/25/16 17:10SS-02-B Corey Sheredy/Tyler Huff

Water6H26060-18 08/25/16 15:10SS-04-B Corey Sheredy/Tyler Huff

Water6H26060-19 08/25/16 16:10SS-04-B(REP) Corey Sheredy/Tyler Huff

Water6H26060-20 08/25/16 13:40SS-06-B Corey Sheredy/Tyler Huff

Water6H26060-21 08/25/16 12:20SS-08-B Corey Sheredy/Tyler Huff

Water6H26060-22 08/25/16 11:05SS-10-B Corey Sheredy/Tyler Huff

Water6H26060-23 08/25/16 09:40SS-12-B Corey Sheredy/Tyler Huff
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:40

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

[TOC_1]Sample Results[TOC]

Sample Results

6H26060-01 (Water)

Sample:  SS-02-T Sampled: 08/25/16 16:40 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1644 Prepared: 08/29/16 09:07

................................................................................................ 5 mg/l 08/29/16 10:301Total Suspended Solids 11

Method: SM 5310B Analyst: jlpBatch ID: W6I0092 Prepared: 09/02/16 09:00

................................................................................................ 0.10 mg/l 09/02/16 11:2610.016Total Organic Carbon (TOC) 1.5

Method: SM 5310B Analyst: jlpBatch ID: W6I0261 Prepared: 09/07/16 09:00

................................................................................................ 0.10 mg/l 09/07/16 13:4710.016Dissolved Organic Carbon 1.7

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6I0106 Prepared: 09/02/16 12:39

................................................................................................ 0.010 ug/l 09/14/16 18:3410.0038Copper, Total 14

................................................................................................ 0.20 ug/l 09/14/16 18:3410.036Zinc, Total 35

Method: EPA 1640 Analyst: gzaBatch ID: W6I0786 Prepared: 09/15/16 11:29

................................................................................................ 0.010 ug/l 09/15/16 22:3910.0038Copper, Dissolved 13

................................................................................................ 0.20 ug/l 09/15/16 22:3910.036Zinc, Dissolved 33
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:40

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H26060-02 (Water)

Sample:  SS-04-T Sampled: 08/25/16 14:30 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1644 Prepared: 08/29/16 09:07

................................................................................................ 5 mg/l 08/29/16 10:301Total Suspended Solids 14

Method: SM 5310B Analyst: jlpBatch ID: W6I0092 Prepared: 09/02/16 09:00

................................................................................................ 0.10 mg/l 09/02/16 11:3910.016Total Organic Carbon (TOC) 1.5

Method: SM 5310B Analyst: jlpBatch ID: W6I0261 Prepared: 09/07/16 09:00

................................................................................................ 0.10 mg/l 09/07/16 14:0110.016Dissolved Organic Carbon 1.3

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6I0106 Prepared: 09/02/16 12:39

................................................................................................ 0.010 ug/l 09/14/16 19:2910.0038Copper, Total 11

................................................................................................ 0.20 ug/l 09/14/16 19:2910.036Zinc, Total 25

Method: EPA 1640 Analyst: gzaBatch ID: W6I0786 Prepared: 09/15/16 11:29

................................................................................................ 0.010 ug/l 09/15/16 22:5310.0038Copper, Dissolved 10

................................................................................................ 0.20 ug/l 09/15/16 22:5310.036Zinc, Dissolved 24
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:40

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H26060-03 (Water)

Sample:  SS-04-T(REP) Sampled: 08/25/16 15:40 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1644 Prepared: 08/29/16 09:07

................................................................................................ 5 mg/l 08/29/16 10:301Total Suspended Solids 14

Method: SM 5310B Analyst: jlpBatch ID: W6I0092 Prepared: 09/02/16 09:00

................................................................................................ 0.10 mg/l 09/02/16 11:5710.016Total Organic Carbon (TOC) 1.5

Method: SM 5310B Analyst: jlpBatch ID: W6I0261 Prepared: 09/07/16 09:00

................................................................................................ 0.10 mg/l 09/07/16 15:0010.016Dissolved Organic Carbon 1.4

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6I0106 Prepared: 09/02/16 12:39

................................................................................................ 0.010 ug/l 09/14/16 19:4310.0038Copper, Total 14

................................................................................................ 0.20 ug/l 09/14/16 19:4310.036Zinc, Total 33

Method: EPA 1640 Analyst: gzaBatch ID: W6I0786 Prepared: 09/15/16 11:29

................................................................................................ 0.010 ug/l 09/15/16 23:0710.0038Copper, Dissolved 14

................................................................................................ 0.20 ug/l 09/15/16 23:0710.036Zinc, Dissolved 31
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Project Number:
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San Diego, CA  92123
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Study)
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09/16/2016  14:40

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H26060-04 (Water)

Sample:  SS-06-T Sampled: 08/25/16 13:20 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1644 Prepared: 08/29/16 09:07

................................................................................................ 5 mg/l 08/29/16 10:301Total Suspended Solids 13

Method: SM 5310B Analyst: jlpBatch ID: W6I0092 Prepared: 09/02/16 09:00

................................................................................................ 0.10 mg/l 09/02/16 12:1010.016Total Organic Carbon (TOC) 1.4

Method: SM 5310B Analyst: jlpBatch ID: W6I0261 Prepared: 09/07/16 09:00

................................................................................................ 0.10 mg/l 09/07/16 15:1410.016Dissolved Organic Carbon 1.4

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6I0106 Prepared: 09/02/16 12:39

................................................................................................ 0.010 ug/l 09/14/16 19:5710.0038Copper, Total 11

................................................................................................ 0.20 ug/l 09/14/16 19:5710.036Zinc, Total 26

Method: EPA 1640 Analyst: gzaBatch ID: W6I0786 Prepared: 09/15/16 11:29

................................................................................................ 0.010 ug/l 09/15/16 23:2010.0038Copper, Dissolved 10

................................................................................................ 0.20 ug/l 09/15/16 23:2010.036Zinc, Dissolved 25
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Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H26060-05 (Water)

Sample:  SS-08-T Sampled: 08/25/16 12:00 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1644 Prepared: 08/29/16 09:07

................................................................................................ 5 mg/l 08/29/16 10:301Total Suspended Solids 15

Method: SM 5310B Analyst: jlpBatch ID: W6I0092 Prepared: 09/02/16 09:00

................................................................................................ 0.10 mg/l 09/02/16 12:2810.016Total Organic Carbon (TOC) 1.7

Method: SM 5310B Analyst: jlpBatch ID: W6I0261 Prepared: 09/07/16 09:00

................................................................................................ 0.10 mg/l 09/07/16 15:2810.016Dissolved Organic Carbon 1.5

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6I0106 Prepared: 09/02/16 12:39

................................................................................................ 0.010 ug/l 09/14/16 20:1110.0038Copper, Total 7.4

................................................................................................ 0.20 ug/l 09/14/16 20:1110.036Zinc, Total 17

Method: EPA 1640 Analyst: gzaBatch ID: W6I0786 Prepared: 09/15/16 11:29

................................................................................................ 0.010 ug/l 09/16/16 00:1610.0038Copper, Dissolved 6.4

................................................................................................ 0.20 ug/l 09/16/16 00:1610.036Zinc, Dissolved 15
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Project Number:

Project Manager:
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Study)

Rolf Schottle

09/16/2016  14:40

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H26060-06 (Water)

Sample:  SS-10-T Sampled: 08/25/16 10:45 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1644 Prepared: 08/29/16 09:07

................................................................................................ 5 mg/l 08/29/16 10:301Total Suspended Solids 14

Method: SM 5310B Analyst: jlpBatch ID: W6I0092 Prepared: 09/02/16 09:00

................................................................................................ 0.10 mg/l 09/02/16 12:4110.016Total Organic Carbon (TOC) 1.5

Method: SM 5310B Analyst: jlpBatch ID: W6I0261 Prepared: 09/07/16 09:00

................................................................................................ 0.10 mg/l 09/07/16 15:4210.016Dissolved Organic Carbon 1.4

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6I0106 Prepared: 09/02/16 12:39

................................................................................................ 0.010 ug/l 09/14/16 20:2410.0038Copper, Total 10

................................................................................................ 0.20 ug/l 09/14/16 20:2410.036Zinc, Total 24

Method: EPA 1640 Analyst: gzaBatch ID: W6I0786 Prepared: 09/15/16 11:29

................................................................................................ 0.010 ug/l 09/16/16 00:2910.0038Copper, Dissolved 9.3

................................................................................................ 0.20 ug/l 09/16/16 00:2910.036Zinc, Dissolved 23
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Project Number:

Project Manager:
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Study)

Rolf Schottle

09/16/2016  14:40

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H26060-07 (Water)

Sample:  SS-12-T Sampled: 08/25/16  9:15 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1644 Prepared: 08/29/16 09:07

................................................................................................ 5 mg/l 08/29/16 10:301Total Suspended Solids 11

Method: SM 5310B Analyst: jlpBatch ID: W6I0092 Prepared: 09/02/16 09:00

................................................................................................ 0.10 mg/l 09/02/16 12:5510.016Total Organic Carbon (TOC) 1.5

Method: SM 5310B Analyst: jlpBatch ID: W6I0261 Prepared: 09/07/16 09:00

................................................................................................ 0.10 mg/l 09/07/16 16:0110.016Dissolved Organic Carbon 1.4

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6I0106 Prepared: 09/02/16 12:39

................................................................................................ 0.010 ug/l 09/14/16 20:3810.0038Copper, Total 6.6

................................................................................................ 0.20 ug/l 09/14/16 20:3810.036Zinc, Total 16

Method: EPA 1640 Analyst: gzaBatch ID: W6I0786 Prepared: 09/15/16 11:29

................................................................................................ 0.010 ug/l 09/16/16 00:4310.0038Copper, Dissolved 6.1

................................................................................................ 0.20 ug/l 09/16/16 00:4310.036Zinc, Dissolved 15
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:40

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H26060-08 (Water)

Sample:  SS-FB-02 Sampled: 08/25/16 17:50 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1644 Prepared: 08/29/16 09:07

................................................................................................ 5 Jmg/l 08/29/16 10:301Total Suspended Solids 1

Method: SM 5310B Analyst: jlpBatch ID: W6I0092 Prepared: 09/02/16 09:00

................................................................................................ 0.10 mg/l 09/02/16 14:2910.016Total Organic Carbon (TOC) 0.20

Method: SM 5310B Analyst: jlpBatch ID: W6I0261 Prepared: 09/07/16 09:00

................................................................................................ 0.10 mg/l 09/07/16 16:3010.016Dissolved Organic Carbon 0.30

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6I0106 Prepared: 09/02/16 12:39

................................................................................................ 0.010 ug/l 09/14/16 20:5210.0038Copper, Total 0.027

................................................................................................ 0.20 Jug/l 09/14/16 20:5210.036Zinc, Total 0.042

Method: EPA 1640 Analyst: gzaBatch ID: W6I0786 Prepared: 09/15/16 11:29

................................................................................................ 0.010 ug/l 09/16/16 00:5710.0038Copper, Dissolved 0.028

.............................................................................................. 0.20 ug/l 09/16/16 00:5710.036Zinc, Dissolved ND
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:40

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H26060-09 (Water)

Sample:  SS-Filter Rinse-02 Sampled: 08/25/16 21:00 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6I0786 Prepared: 09/15/16 11:29

.............................................................................................. 0.010 ug/l 09/16/16 01:1110.0038Copper, Dissolved ND

.............................................................................................. 0.20 ug/l 09/16/16 01:1110.036Zinc, Dissolved ND
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:40

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H26060-10 (Water)

Sample:  SS-02-M Sampled: 08/25/16 16:55 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1644 Prepared: 08/29/16 09:07

................................................................................................ 5 mg/l 08/29/16 10:301Total Suspended Solids 15

Method: SM 5310B Analyst: jlpBatch ID: W6I0092 Prepared: 09/02/16 09:00

................................................................................................ 0.10 mg/l 09/02/16 14:4310.016Total Organic Carbon (TOC) 1.5

Method: SM 5310B Analyst: jlpBatch ID: W6I0261 Prepared: 09/07/16 09:00

................................................................................................ 0.10 mg/l 09/07/16 16:4910.016Dissolved Organic Carbon 1.4

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6I0106 Prepared: 09/02/16 12:39

................................................................................................ 0.010 ug/l 09/14/16 21:0610.0038Copper, Total 14

................................................................................................ 0.20 ug/l 09/14/16 21:0610.036Zinc, Total 34

Method: EPA 1640 Analyst: gzaBatch ID: W6I0786 Prepared: 09/15/16 11:29

................................................................................................ 0.010 ug/l 09/16/16 01:2510.0038Copper, Dissolved 12

................................................................................................ 0.20 ug/l 09/16/16 01:2510.036Zinc, Dissolved 32
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:40

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H26060-11 (Water)

Sample:  SS-04-M Sampled: 08/25/16 14:50 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1644 Prepared: 08/29/16 09:07

................................................................................................ 5 mg/l 08/29/16 10:301Total Suspended Solids 11

Method: SM 5310B Analyst: jlpBatch ID: W6I0092 Prepared: 09/02/16 09:00

................................................................................................ 0.10 mg/l 09/02/16 14:5610.016Total Organic Carbon (TOC) 1.5

Method: SM 5310B Analyst: jlpBatch ID: W6I0261 Prepared: 09/07/16 09:00

................................................................................................ 0.10 mg/l 09/07/16 17:0310.016Dissolved Organic Carbon 1.4

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6I0106 Prepared: 09/02/16 12:39

................................................................................................ 0.010 ug/l 09/14/16 21:2010.0038Copper, Total 10

................................................................................................ 0.20 ug/l 09/14/16 21:2010.036Zinc, Total 24

Method: EPA 1640 Analyst: gzaBatch ID: W6I0786 Prepared: 09/15/16 11:29

................................................................................................ 0.010 ug/l 09/16/16 01:3810.0038Copper, Dissolved 9.3

................................................................................................ 0.20 ug/l 09/16/16 01:3810.036Zinc, Dissolved 22
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:40

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H26060-12 (Water)

Sample:  SS-04-M(REP) Sampled: 08/25/16 15:50 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1644 Prepared: 08/29/16 09:07

................................................................................................ 5 mg/l 08/29/16 10:301Total Suspended Solids 16

Method: SM 5310B Analyst: jlpBatch ID: W6I0092 Prepared: 09/02/16 09:00

................................................................................................ 0.10 mg/l 09/02/16 15:1410.016Total Organic Carbon (TOC) 1.5

Method: SM 5310B Analyst: jlpBatch ID: W6I0261 Prepared: 09/07/16 09:00

................................................................................................ 0.10 mg/l 09/07/16 18:5310.016Dissolved Organic Carbon 1.4

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6I0106 Prepared: 09/02/16 12:39

................................................................................................ 0.010 ug/l 09/14/16 21:3310.0038Copper, Total 11

................................................................................................ 0.20 ug/l 09/14/16 21:3310.036Zinc, Total 26

Method: EPA 1640 Analyst: gzaBatch ID: W6I0786 Prepared: 09/15/16 11:29

................................................................................................ 0.010 ug/l 09/16/16 01:5210.0038Copper, Dissolved 10

................................................................................................ 0.20 ug/l 09/16/16 01:5210.036Zinc, Dissolved 24

Page 14 of 336H26060

14859 East Clark Avenue,City of Industry CA, 91745  |  Phone: (626) 336-2139  |  Fax: (626) 336-2634

www.wecklabs.com

http://www.wecklabs.com


Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:40

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H26060-13 (Water)

Sample:  SS-06-M Sampled: 08/25/16 13:30 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1644 Prepared: 08/29/16 09:07

................................................................................................ 5 mg/l 08/29/16 10:301Total Suspended Solids 15

Method: SM 5310B Analyst: jlpBatch ID: W6I0092 Prepared: 09/02/16 09:00

................................................................................................ 0.10 mg/l 09/02/16 15:3210.016Total Organic Carbon (TOC) 1.4

Method: SM 5310B Analyst: jlpBatch ID: W6I0261 Prepared: 09/07/16 09:00

................................................................................................ 0.10 mg/l 09/07/16 19:1210.016Dissolved Organic Carbon 1.4

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6I0106 Prepared: 09/02/16 12:39

................................................................................................ 0.010 ug/l 09/14/16 22:2910.0038Copper, Total 11

................................................................................................ 0.20 ug/l 09/14/16 22:2910.036Zinc, Total 28

Method: EPA 1640 Analyst: gzaBatch ID: W6I0786 Prepared: 09/15/16 11:29

................................................................................................ 0.010 ug/l 09/16/16 02:0610.0038Copper, Dissolved 11

................................................................................................ 0.20 ug/l 09/16/16 02:0610.036Zinc, Dissolved 26
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:40

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H26060-14 (Water)

Sample:  SS-08-M Sampled: 08/25/16 12:10 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1644 Prepared: 08/29/16 09:07

................................................................................................ 5 mg/l 08/29/16 10:301Total Suspended Solids 13

Method: SM 5310B Analyst: jlpBatch ID: W6I0092 Prepared: 09/02/16 09:00

................................................................................................ 0.10 mg/l 09/02/16 15:5010.016Total Organic Carbon (TOC) 1.8

Method: SM 5310B Analyst: jlpBatch ID: W6I0261 Prepared: 09/07/16 09:00

................................................................................................ 0.10 mg/l 09/07/16 19:2510.016Dissolved Organic Carbon 1.5

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6I0107 Prepared: 09/02/16 12:41

................................................................................................ 0.010 ug/l 09/15/16 00:1910.0038Copper, Total 7.6

................................................................................................ 0.20 ug/l 09/15/16 00:1910.036Zinc, Total 17

Method: EPA 1640 Analyst: gzaBatch ID: W6I0786 Prepared: 09/15/16 11:29

................................................................................................ 0.010 ug/l 09/16/16 02:2010.0038Copper, Dissolved 6.4

................................................................................................ 0.20 ug/l 09/16/16 02:2010.036Zinc, Dissolved 15
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:40

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H26060-15 (Water)

Sample:  SS-10-M Sampled: 08/25/16 10:55 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1644 Prepared: 08/29/16 09:07

................................................................................................ 5 mg/l 08/29/16 10:301Total Suspended Solids 12

Method: SM 5310B Analyst: jlpBatch ID: W6I0092 Prepared: 09/02/16 09:00

................................................................................................ 0.10 mg/l 09/02/16 16:0410.016Total Organic Carbon (TOC) 1.5

Method: SM 5310B Analyst: jlpBatch ID: W6I0261 Prepared: 09/07/16 09:00

................................................................................................ 0.10 mg/l 09/07/16 19:4510.016Dissolved Organic Carbon 1.3

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6I0107 Prepared: 09/02/16 12:41

................................................................................................ 0.010 ug/l 09/15/16 00:3310.0038Copper, Total 6.7

................................................................................................ 0.20 ug/l 09/15/16 00:3310.036Zinc, Total 16

Method: EPA 1640 Analyst: gzaBatch ID: W6I0786 Prepared: 09/15/16 11:29

................................................................................................ 0.010 ug/l 09/16/16 03:1510.0038Copper, Dissolved 6.0

................................................................................................ 0.20 ug/l 09/16/16 03:1510.036Zinc, Dissolved 15
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:40

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H26060-16 (Water)

Sample:  SS-12-M Sampled: 08/25/16  9:30 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1644 Prepared: 08/29/16 09:07

................................................................................................ 5 mg/l 08/29/16 10:301Total Suspended Solids 14

Method: SM 5310B Analyst: jlpBatch ID: W6I0092 Prepared: 09/02/16 09:00

................................................................................................ 0.10 mg/l 09/02/16 16:2210.016Total Organic Carbon (TOC) 1.4

Method: SM 5310B Analyst: jlpBatch ID: W6I0261 Prepared: 09/07/16 09:00

................................................................................................ 0.10 mg/l 09/07/16 19:5910.016Dissolved Organic Carbon 1.4

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6I0107 Prepared: 09/02/16 12:41

................................................................................................ 0.010 ug/l 09/15/16 00:4710.0038Copper, Total 6.4

................................................................................................ 0.20 ug/l 09/15/16 00:4710.036Zinc, Total 16

Method: EPA 1640 Analyst: gzaBatch ID: W6I0786 Prepared: 09/15/16 11:29

................................................................................................ 0.010 ug/l 09/16/16 03:2910.0038Copper, Dissolved 5.6

................................................................................................ 0.20 ug/l 09/16/16 03:2910.036Zinc, Dissolved 14
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:40

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H26060-17 (Water)

Sample:  SS-02-B Sampled: 08/25/16 17:10 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1644 Prepared: 08/29/16 09:07

................................................................................................ 5 mg/l 08/29/16 10:301Total Suspended Solids 14

Method: SM 5310B Analyst: jlpBatch ID: W6I0092 Prepared: 09/02/16 09:00

................................................................................................ 0.10 mg/l 09/02/16 16:4010.016Total Organic Carbon (TOC) 1.5

Method: SM 5310B Analyst: jlpBatch ID: W6I0261 Prepared: 09/07/16 09:00

................................................................................................ 0.10 mg/l 09/07/16 20:1910.016Dissolved Organic Carbon 1.4

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6I0107 Prepared: 09/02/16 12:41

................................................................................................ 0.010 ug/l 09/15/16 01:0010.0038Copper, Total 10

................................................................................................ 0.20 ug/l 09/15/16 01:0010.036Zinc, Total 24

Method: EPA 1640 Analyst: gzaBatch ID: W6I0786 Prepared: 09/15/16 11:29

................................................................................................ 0.010 ug/l 09/16/16 03:4310.0038Copper, Dissolved 8.7

................................................................................................ 0.20 ug/l 09/16/16 03:4310.036Zinc, Dissolved 22
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:40

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H26060-18 (Water)

Sample:  SS-04-B Sampled: 08/25/16 15:10 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1644 Prepared: 08/29/16 09:07

................................................................................................ 5 mg/l 08/29/16 10:301Total Suspended Solids 15

Method: SM 5310B Analyst: jlpBatch ID: W6I0092 Prepared: 09/02/16 09:00

................................................................................................ 0.10 mg/l 09/02/16 16:5710.016Total Organic Carbon (TOC) 1.7

Method: SM 5310B Analyst: jlpBatch ID: W6I0261 Prepared: 09/07/16 09:00

................................................................................................ 0.10 mg/l 09/07/16 20:3710.016Dissolved Organic Carbon 1.6

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6I0107 Prepared: 09/02/16 12:41

................................................................................................ 0.010 ug/l 09/15/16 01:1410.0038Copper, Total 5.9

................................................................................................ 0.20 ug/l 09/15/16 01:1410.036Zinc, Total 13

Method: EPA 1640 Analyst: gzaBatch ID: W6I0786 Prepared: 09/15/16 11:29

................................................................................................ 0.010 ug/l 09/16/16 03:5610.0038Copper, Dissolved 5.2

................................................................................................ 0.20 ug/l 09/16/16 03:5610.036Zinc, Dissolved 12

Page 20 of 336H26060

14859 East Clark Avenue,City of Industry CA, 91745  |  Phone: (626) 336-2139  |  Fax: (626) 336-2634

www.wecklabs.com

http://www.wecklabs.com


Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:40

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H26060-19 (Water)

Sample:  SS-04-B(REP) Sampled: 08/25/16 16:10 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1644 Prepared: 08/29/16 09:07

................................................................................................ 5 mg/l 08/29/16 10:301Total Suspended Solids 16

Method: SM 5310B Analyst: jlpBatch ID: W6I0243 Prepared: 09/07/16 09:00

................................................................................................ 0.10 mg/l 09/07/16 11:3110.016Total Organic Carbon (TOC) 1.7

Method: SM 5310B Analyst: jlpBatch ID: W6I0261 Prepared: 09/07/16 09:00

................................................................................................ 0.10 mg/l 09/07/16 20:5610.016Dissolved Organic Carbon 1.4

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6I0107 Prepared: 09/02/16 12:41

................................................................................................ 0.010 ug/l 09/15/16 01:2810.0038Copper, Total 6.2

................................................................................................ 0.20 ug/l 09/15/16 01:2810.036Zinc, Total 14

Method: EPA 1640 Analyst: gzaBatch ID: W6I0786 Prepared: 09/15/16 11:29

................................................................................................ 0.010 ug/l 09/16/16 04:1010.0038Copper, Dissolved 5.2

................................................................................................ 0.20 ug/l 09/16/16 04:1010.036Zinc, Dissolved 12
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:40

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H26060-20 (Water)

Sample:  SS-06-B Sampled: 08/25/16 13:40 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1644 Prepared: 08/29/16 09:07

................................................................................................ 5 mg/l 08/29/16 10:301Total Suspended Solids 13

Method: SM 5310B Analyst: jlpBatch ID: W6I0243 Prepared: 09/07/16 09:00

................................................................................................ 0.10 mg/l 09/07/16 11:4910.016Total Organic Carbon (TOC) 1.5

Method: SM 5310B Analyst: jlpBatch ID: W6I0261 Prepared: 09/07/16 09:00

................................................................................................ 0.10 mg/l 09/07/16 21:1010.016Dissolved Organic Carbon 1.3

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6I0107 Prepared: 09/02/16 12:41

................................................................................................ 0.010 ug/l 09/15/16 02:2310.0038Copper, Total 9.5

................................................................................................ 0.20 ug/l 09/15/16 02:2310.036Zinc, Total 28

Method: EPA 1640 Analyst: gzaBatch ID: W6I0786 Prepared: 09/15/16 11:29

................................................................................................ 0.010 ug/l 09/16/16 04:2410.0038Copper, Dissolved 11

................................................................................................ 0.20 ug/l 09/16/16 04:2410.036Zinc, Dissolved 27
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Project Number:

Project Manager:

Reported:Amec Foster Wheeler - San Diego 2

9210 Sky Park Court, Suite 200

San Diego, CA  92123

2016 Shelter Island Yacht Basin (Special 

Study)

Rolf Schottle

09/16/2016  14:40

Certificate of Analysis
FINAL REPORT

WECK LABORATORIES, INC.

(Continued)Sample Results

6H26060-21 (Water)

Sample:  SS-08-B Sampled: 08/25/16 12:20 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1644 Prepared: 08/29/16 09:07

................................................................................................ 5 mg/l 08/29/16 10:301Total Suspended Solids 16

Method: SM 5310B Analyst: jlpBatch ID: W6I0243 Prepared: 09/07/16 09:00

................................................................................................ 0.10 mg/l 09/07/16 12:0310.016Total Organic Carbon (TOC) 1.8

Method: SM 5310B Analyst: jlpBatch ID: W6I0261 Prepared: 09/07/16 09:00

................................................................................................ 0.10 mg/l 09/07/16 21:3010.016Dissolved Organic Carbon 1.5

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6I0107 Prepared: 09/02/16 12:41

................................................................................................ 0.010 ug/l 09/15/16 02:3710.0038Copper, Total 4.6

................................................................................................ 0.20 ug/l 09/15/16 02:3710.036Zinc, Total 13

Method: EPA 1640 Analyst: gzaBatch ID: W6I0253 Prepared: 09/07/16 12:47

................................................................................................ 0.010 ug/l 09/09/16 00:3710.0038Copper, Dissolved 5.7

................................................................................................ 0.20 ug/l 09/09/16 00:3710.036Zinc, Dissolved 13
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(Continued)Sample Results

6H26060-22 (Water)

Sample:  SS-10-B Sampled: 08/25/16 11:05 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1741 Prepared: 08/30/16 12:01

................................................................................................ 5 mg/l 09/01/16 00:001Total Suspended Solids 11

Method: SM 5310B Analyst: jlpBatch ID: W6I0243 Prepared: 09/07/16 09:00

................................................................................................ 0.10 mg/l 09/07/16 12:1710.016Total Organic Carbon (TOC) 1.5

Method: SM 5310B Analyst: jlpBatch ID: W6I0313 Prepared: 09/08/16 09:59

................................................................................................ 0.10 mg/l 09/08/16 11:1410.016Dissolved Organic Carbon 1.3

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6I0107 Prepared: 09/02/16 12:41

................................................................................................ 0.010 ug/l 09/15/16 02:5110.0038Copper, Total 1.7

................................................................................................ 0.20 ug/l 09/15/16 02:5110.036Zinc, Total 7.8

Method: EPA 1640 Analyst: gzaBatch ID: W6I0253 Prepared: 09/07/16 12:47

................................................................................................ 0.010 ug/l 09/09/16 00:5110.0038Copper, Dissolved 3.8

................................................................................................ 0.20 ug/l 09/09/16 00:5110.036Zinc, Dissolved 9.2
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(Continued)Sample Results

6H26060-23 (Water)

Sample:  SS-12-B Sampled: 08/25/16  9:40 by Corey Sheredy/Tyler Huff

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D Analyst: ajwBatch ID: W6H1741 Prepared: 08/30/16 12:01

................................................................................................ 5 mg/l 09/01/16 00:001Total Suspended Solids 12

Method: SM 5310B Analyst: jlpBatch ID: W6I0243 Prepared: 09/07/16 09:00

................................................................................................ 0.10 mg/l 09/07/16 12:3610.016Total Organic Carbon (TOC) 1.5

Method: SM 5310B Analyst: jlpBatch ID: W6I0313 Prepared: 09/08/16 09:59

................................................................................................ 0.10 mg/l 09/08/16 11:3310.016Dissolved Organic Carbon 1.3

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640 Analyst: gzaBatch ID: W6I0107 Prepared: 09/02/16 12:41

................................................................................................ 0.010 ug/l 09/15/16 03:0510.0038Copper, Total 1.8

................................................................................................ 0.20 ug/l 09/15/16 03:0510.036Zinc, Total 7.7

Method: EPA 1640 Analyst: gzaBatch ID: W6I0253 Prepared: 09/07/16 12:47

................................................................................................ 0.010 ug/l 09/09/16 01:0510.0038Copper, Dissolved 3.5

................................................................................................ 0.20 ug/l 09/09/16 01:0510.036Zinc, Dissolved 8.6
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[TOC_1]Quality Assurance Results[TOC]

Quality Control Results

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods

 Analyte Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit QualifierMDL

Batch:  W6H1644 - SM 2540D 

Prepared & Analyzed: 08/29/16 Blank (W6H1644-BLK1)

..................................................................... mg/lTotal Suspended Solids ND

Prepared & Analyzed: 08/29/16 LCS (W6H1644-BS1)

..................................................................... 65.8 90-110103mg/lTotal Suspended Solids 68.0

Prepared & Analyzed: 08/29/16 Source: 6H26060-01Duplicate (W6H1644-DUP1)

..................................................................... 11.0 209mg/lTotal Suspended Solids 12.0

Prepared & Analyzed: 08/29/16 Source: 6H26060-02Duplicate (W6H1644-DUP2)

..................................................................... 14.0 207mg/lTotal Suspended Solids 13.0

Batch:  W6H1741 - SM 2540D 

Prepared: 08/30/16  Analyzed: 09/01/16 Blank (W6H1741-BLK1)

..................................................................... mg/lTotal Suspended Solids ND

Prepared: 08/30/16  Analyzed: 09/01/16 LCS (W6H1741-BS1)

..................................................................... 68.0 90-110107mg/lTotal Suspended Solids 73.0

Prepared: 08/30/16  Analyzed: 09/01/16 Source: 6H25065-01Duplicate (W6H1741-DUP1)

..................................................................... 11.0 209mg/lTotal Suspended Solids 12.0

Prepared: 08/30/16  Analyzed: 09/01/16 Source: 6H26060-22Duplicate (W6H1741-DUP2)

..................................................................... 11.0 2010mg/lTotal Suspended Solids 10.0

Batch:  W6I0092 - SM 5310B 

Prepared & Analyzed: 09/02/16 Blank (W6I0092-BLK1)

..................................................................... mg/l0.0090Total Organic Carbon (TOC) ND
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Quality Control Results (Continued)

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods (Continued)

 Analyte Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit QualifierMDL

Batch:  W6I0092 - SM 5310B  (Continued)

Prepared & Analyzed: 09/02/16 Blank (W6I0092-BLK2)

..................................................................... Jmg/l0.0090Total Organic Carbon (TOC) 0.0780

Prepared & Analyzed: 09/02/16 LCS (W6I0092-BS1)

..................................................................... 1.00 1080-120102mg/l0.0090Total Organic Carbon (TOC) 1.02

Prepared & Analyzed: 09/02/16 LCS (W6I0092-BS2)

..................................................................... 2.00 1080-120109mg/l0.0090Total Organic Carbon (TOC) 2.18

Prepared & Analyzed: 09/02/16 Source: 6H26060-02Matrix Spike (W6I0092-MS1)

..................................................................... 5.00 1.46 1080-120107mg/l0.0090Total Organic Carbon (TOC) 6.84

Prepared & Analyzed: 09/02/16 Source: 6H26060-02Matrix Spike Dup (W6I0092-MSD1)

..................................................................... 5.00 1.46 1080-120109 1mg/l0.0090Total Organic Carbon (TOC) 6.94

Batch:  W6I0243 - SM 5310B 

Prepared & Analyzed: 09/07/16 Blank (W6I0243-BLK1)

..................................................................... mg/l0.0090Total Organic Carbon (TOC) ND

Prepared & Analyzed: 09/07/16 LCS (W6I0243-BS1)

..................................................................... 1.00 1080-120108mg/l0.0090Total Organic Carbon (TOC) 1.08

Prepared & Analyzed: 09/07/16 Source: 6H26060-23Matrix Spike (W6I0243-MS1)

..................................................................... 5.00 1.48 1080-120109mg/l0.0090Total Organic Carbon (TOC) 6.91

Prepared & Analyzed: 09/07/16 Source: 6H26060-23Matrix Spike Dup (W6I0243-MSD1)

..................................................................... 5.00 1.48 1080-120107 2mg/l0.0090Total Organic Carbon (TOC) 6.81
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Quality Control Results (Continued)

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods (Continued)

 Analyte Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit QualifierMDL

Batch:  W6I0261 - SM 5310B 

Prepared & Analyzed: 09/07/16 Blank (W6I0261-BLK1)

..................................................................... Jmg/l0.013Dissolved Organic Carbon 0.0263

Prepared & Analyzed: 09/07/16 Blank (W6I0261-BLK2)

..................................................................... Jmg/l0.013Dissolved Organic Carbon 0.0288

Prepared & Analyzed: 09/07/16 LCS (W6I0261-BS1)

..................................................................... 1.00 2080-120109mg/l0.013Dissolved Organic Carbon 1.09

Prepared & Analyzed: 09/07/16 LCS (W6I0261-BS2)

..................................................................... 2.00 2080-120109mg/l0.013Dissolved Organic Carbon 2.18

Prepared & Analyzed: 09/07/16 Source: 6H26060-02Matrix Spike (W6I0261-MS1)

..................................................................... 5.00 1.34 2080-120112mg/l0.013Dissolved Organic Carbon 6.93

Prepared & Analyzed: 09/07/16 Source: 6H26060-02Matrix Spike Dup (W6I0261-MSD1)

..................................................................... 5.00 1.34 2080-120110 1mg/l0.013Dissolved Organic Carbon 6.84

Batch:  W6I0313 - SM 5310B 

Prepared & Analyzed: 09/08/16 Blank (W6I0313-BLK1)

..................................................................... mg/l0.013Dissolved Organic Carbon ND

Prepared & Analyzed: 09/08/16 LCS (W6I0313-BS1)

..................................................................... 1.00 2080-120108mg/l0.013Dissolved Organic Carbon 1.08

Prepared & Analyzed: 09/08/16 Source: 6H26060-23Matrix Spike (W6I0313-MS1)

..................................................................... 5.00 1.35 2080-120112mg/l0.013Dissolved Organic Carbon 6.95
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Quality Control Results (Continued)

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods (Continued)

 Analyte Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit QualifierMDL

Batch:  W6I0313 - SM 5310B  (Continued)

Prepared & Analyzed: 09/08/16 Source: 6H26060-23Matrix Spike Dup (W6I0313-MSD1)

..................................................................... 5.00 1.35 2080-120109 2mg/l0.013Dissolved Organic Carbon 6.82
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Quality Control Results (Continued)

Metals - Low Level by 1600 Series Methods

 Analyte Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit QualifierMDL

Batch:  W6I0106 - EPA 1640 

Prepared: 09/02/16  Analyzed: 09/14/16 Blank (W6I0106-BLK1)

..................................................................... ug/l0.0038Copper, Total ND

..................................................................... ug/l0.036Zinc, Total ND

Prepared: 09/02/16  Analyzed: 09/14/16 LCS (W6I0106-BS1)

..................................................................... 10.0 73-122102ug/l0.0038Copper, Total 10.2

..................................................................... 30.0 75-127103ug/l0.036Zinc, Total 31.0

Prepared: 09/02/16  Analyzed: 09/14/16 Source: 6H26060-02Matrix Spike (W6I0106-MS1)

..................................................................... 10.0 10.9 60-138102ug/l0.0038Copper, Total 21.1

..................................................................... 30.0 25.1 68-132104ug/l0.036Zinc, Total 56.2

Prepared: 09/02/16  Analyzed: 09/14/16 Source: 6H25063-23Matrix Spike (W6I0106-MS2)

..................................................................... 10.0 4.37 60-138102ug/l0.0038Copper, Total 14.6

..................................................................... 30.0 9.94 68-132104ug/l0.036Zinc, Total 41.1

Prepared: 09/02/16  Analyzed: 09/14/16 Source: 6H26060-02Matrix Spike Dup (W6I0106-MSD1)

..................................................................... 10.0 10.9 3060-13899 1ug/l0.0038Copper, Total 20.8

..................................................................... 30.0 25.1 3068-132104 0.4ug/l0.036Zinc, Total 56.4

Prepared: 09/02/16  Analyzed: 09/14/16 Source: 6H25063-23Matrix Spike Dup (W6I0106-MSD2)

..................................................................... 10.0 4.37 3060-13899 2ug/l0.0038Copper, Total 14.2

..................................................................... 30.0 9.94 3068-132102 1ug/l0.036Zinc, Total 40.6

Batch:  W6I0107 - EPA 1640 

Prepared: 09/02/16  Analyzed: 09/14/16 Blank (W6I0107-BLK1)

..................................................................... ug/l0.0038Copper, Total ND

..................................................................... ug/l0.036Zinc, Total ND
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Quality Control Results (Continued)

Metals - Low Level by 1600 Series Methods (Continued)

 Analyte Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit QualifierMDL

Batch:  W6I0107 - EPA 1640  (Continued)

Prepared: 09/02/16  Analyzed: 09/14/16 LCS (W6I0107-BS1)

..................................................................... 10.0 73-122104ug/l0.0038Copper, Total 10.4

..................................................................... 30.0 75-127107ug/l0.036Zinc, Total 32.0

Prepared: 09/02/16  Analyzed: 09/14/16 Source: 6H26060-14Matrix Spike (W6I0107-MS1)

..................................................................... 10.0 7.56 60-138102ug/l0.0038Copper, Total 17.7

..................................................................... 30.0 17.2 68-132105ug/l0.036Zinc, Total 48.7

Prepared: 09/02/16  Analyzed: 09/15/16 Source: 6H26060-14Matrix Spike Dup (W6I0107-MSD1)

..................................................................... 10.0 7.56 3060-138104 1ug/l0.0038Copper, Total 18.0

..................................................................... 30.0 17.2 3068-132108 2ug/l0.036Zinc, Total 49.6

Batch:  W6I0253 - EPA 1640 

Prepared: 09/07/16  Analyzed: 09/08/16 Blank (W6I0253-BLK1)

..................................................................... ug/l0.0038Copper, Dissolved ND

..................................................................... ug/l0.036Zinc, Dissolved ND

Prepared: 09/07/16  Analyzed: 09/08/16 LCS (W6I0253-BS1)

..................................................................... 10.0 70-130104ug/l0.0038Copper, Dissolved 10.4

..................................................................... 30.0 75-127105ug/l0.036Zinc, Dissolved 31.4

Prepared: 09/07/16  Analyzed: 09/08/16 Source: 6H25063-21Matrix Spike (W6I0253-MS1)

..................................................................... 10.0 3.77 70-130109ug/l0.0038Copper, Dissolved 14.7

..................................................................... 30.0 9.19 68-132109ug/l0.036Zinc, Dissolved 41.9

Prepared: 09/07/16  Analyzed: 09/08/16 Source: 6H25063-21Matrix Spike Dup (W6I0253-MSD1)

..................................................................... 10.0 3.77 3070-130107 2ug/l0.0038Copper, Dissolved 14.4

..................................................................... 30.0 9.19 3068-132108 0.8ug/l0.036Zinc, Dissolved 41.6
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Quality Control Results (Continued)

Metals - Low Level by 1600 Series Methods (Continued)

 Analyte Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit QualifierMDL

Batch:  W6I0786 - EPA 1640 

Prepared & Analyzed: 09/15/16 Blank (W6I0786-BLK1)

..................................................................... ug/l0.0038Copper, Dissolved ND

..................................................................... ug/l0.036Zinc, Dissolved ND

Prepared & Analyzed: 09/15/16 LCS (W6I0786-BS1)

..................................................................... 10.0 70-13099ug/l0.0038Copper, Dissolved 9.88

..................................................................... 30.0 75-127100ug/l0.036Zinc, Dissolved 30.1

Prepared & Analyzed: 09/15/16 Source: 6H26060-01Matrix Spike (W6I0786-MS1)

..................................................................... 10.0 13.0 70-130102ug/l0.0038Copper, Dissolved 23.2

..................................................................... 30.0 33.4 68-132105ug/l0.036Zinc, Dissolved 64.9

Prepared & Analyzed: 09/15/16 Source: 6H26060-02Matrix Spike (W6I0786-MS2)

..................................................................... 10.0 10.2 70-130100ug/l0.0038Copper, Dissolved 20.2

..................................................................... 30.0 24.3 68-132102ug/l0.036Zinc, Dissolved 54.9

Prepared & Analyzed: 09/15/16 Source: 6H26060-01Matrix Spike Dup (W6I0786-MSD1)

..................................................................... 10.0 13.0 3070-13099 1ug/l0.0038Copper, Dissolved 22.9

..................................................................... 30.0 33.4 3068-132102 1ug/l0.036Zinc, Dissolved 64.0

Prepared & Analyzed: 09/15/16 Source: 6H26060-02Matrix Spike Dup (W6I0786-MSD2)

..................................................................... 10.0 10.2 3070-130102 0.8ug/l0.0038Copper, Dissolved 20.3

..................................................................... 30.0 24.3 3068-132101 0.4ug/l0.036Zinc, Dissolved 54.7
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[TOC_1]Qualifiers and Definitions[TOC]

Notes and Definitions
DefinitionItem

Estimated conc. detected <MRL and >MDL.J

NOT DETECTED at or above the Method Reporting Limit (MRL).  If Method Detection Limit (MDL) is reported, then ND means not detected at or 

above the MDL.

ND

DilutionDil

Sample results reported on a dry weight basisdry

Relative Percent DifferenceRPD

Percent Recovery% Rec

Sample that was matrix spiked or duplicated.Source

Method Detection LimitMDL

The minimum levels, concentrations, or quantities of a target variable (e.g., target analyte) that can be reported with a specified degree of confidence.  

The MRL is also known as Limit of Quantitation (LOQ) and Detection Limit for Reporting (DLR)

MRL

Minimum Detectable ActivityMDA

Not ReportableNR

Tentatively Identified Compound (TIC) using mass spectrometry. The reported concentration is relative concentration based on the nearest internal 

standard.  If the library search produces no matches at, or above 85%, the compound is reported as unknown.

TIC

Any remaining sample(s) will be disposed of one month from the final report date unless other arrangements are made in advance.

An Absence of Total Coliform meets the drinking water standards as established by the California State Water Resources Control Board (SWRCB)

All results are expressed on wet weight basis unless otherwise specified.

All samples collected by Weck Laboratories have been sampled in accordance to laboratory SOP Number MIS 002.
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Appendix E
Field Data Sheets 





























































































 
 
 

Appendix F 
In situ Data 
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Table F-1.  SIYB Continuous Water Quality Measurements for Temperature (°C)
SBE-19 CTD Profile Casts. Values are displayed as averages of 1-ft increments.

Day 1
Depth Bin 

(ft) SIYB-1 SIYB-1 
(Rep) SIYB-2 SIYB-3 SIYB-4 SIYB-5 SIYB-6 SIYB-REF

1 22.275 22.2441 21.8764 21.88 21.6251 21.8955 21.5174 1 19.628
2 22.2702 22.2639 21.8758 21.8753 21.6231 21.773 21.4943 2 19.8203
3 22.2472 22.251 21.8763 21.871 21.619 21.7664 21.4467 3 19.7317
4 22.2288 22.1157 21.8714 21.8627 21.6069 21.6961 21.4258 4 19.6302
5 21.8833 21.7927 21.8477 21.8484 21.5178 21.6401 21.3293 5 19.4738
6 21.4341 21.4309 21.8004 21.831 21.2792 21.5533 20.908 6 19.3266
7 21.3051 21.1131 21.6817 21.7459 21.079 21.2605 20.6567 7 19.3635
8 20.9558 20.8186 21.1746 21.4844 20.8973 20.7895 20.4382 8 19.3702
9 20.5504 20.3656 20.375 20.6681 20.7219 20.6955 20.3412 9 19.3681
10 20.1014 19.9774 19.9449 20.2467 20.4342 20.3911 20.1947 10 19.4242
11 19.554 19.7797 19.7976 20.1223 20.1725 20.0195 20.0359 11 19.4126
12 19.3346 19.5739 19.7947 19.9468 20.0254 19.6338 19.8189 12 19.3741
13 19.2003 19.3387 19.6807 19.8087 19.8666 19.371 19.5796 13 19.3728
14 19.1352 19.1758 19.3435 19.7111 19.6315 19.2323 19.399 14 19.3908
15 19.0983 19.0907 19.5726 19.494 19.1617 19.2782 15 19.359
16 19.0553 19.0654 19.4889 19.4472 19.1016 19.2116 16 19.3436
17 19.0746 19.1997 19.3525 19.4345 19.0681 17 19.3938
18 19.0211 19.0464 18 19.3992
19 18.8402 19.0405 19 19.4151
20 18.7809 19.0159 20 19.3829
21 18.8054 18.9567 21 19.3965
22 18.814 22 19.3632
23 18.6289 23 19.1789

24 19.1033
25 19.2032

Depth Bin 
(ft) SS-01 SS-3 SS-05 SS-07 SS-07 

(Rep) SS-09 SS-11 26 19.2304

1 22.8068 22.9018 21.2458 21.3754 21.5034 21.3558 21.1368 27 19.187
2 22.7921 22.7127 21.19 21.3778 21.5166 21.3513 21.1311 28 19.0041
3 22.6818 22.3349 21.1463 21.3227 21.4984 21.3276 21.1032 29 18.8689
4 22.4552 22.0637 21.0904 21.198 21.4638 21.2853 21.0828 30 18.8689
5 22.3097 21.976 21.0579 21.1316 21.4343 21.2406 21.0574 31 18.8634
6 22.1606 21.9528 20.9848 21.1088 21.3866 21.208 21.0301 32 18.8639
7 22.0667 21.8846 20.8134 21.1015 21.2847 21.1676 21.0109 33 18.8246
8 21.8926 21.7555 20.7128 21.0918 21.1984 21.0996 20.9917 34 18.7556
9 21.7063 21.5689 20.5822 21.0131 21.0887 20.9316 20.8418 35 18.6902
10 21.641 20.9529 20.3232 20.9079 20.9029 20.7748 20.5415 36 18.5918
11 21.5494 20.3727 20.062 20.8099 20.6878 20.5901 20.2017 37 18.5569
12 21.3105 20.1742 19.9114 20.7024 20.5439 20.4283 19.8183 38 18.5466
13 21.0972 20.0801 19.8265 20.4658 20.47 20.2336 19.4697 39 18.5484
14 20.781 20.0138 19.7187 20.0184 20.2891 19.9484 19.2991 40 18.575
15 20.0423 19.9258 19.6459 20.0188 19.7695 19.0512 41 18.5459
16 19.8411 19.4693 19.8295 19.5783 18.9686 42 18.5991
17 19.2587 19.6398 19.3828 18.9115 43 18.5581
18 19.1725 19.3278 19.2025 18.7903 44 18.4529
19 18.9191 19.0069 19.0164 45 18.4369
20 18.7419 18.8797 18.8906 46 18.44
21 18.8629 18.8646 18.6959 47 18.4203

48 18.3068
49 18.1848

Depth Bin 
(ft) SS-02 SS-04 SS-04 

(Rep) SS-06 SS-08 SS-10 SS-12 50 18.0997

1 22.2702 22.2187 22.268 22.04 21.727 21.5742 20.9702 51 18.0262
2 22.2848 22.2074 22.1975 22.0695 21.6589 21.5666 20.9014 52 17.9973
3 22.1884 22.1269 22.1128 22.0296 21.4608 21.5288 20.9018 53 17.9969
4 22.1136 22.0298 22.0621 21.9231 21.1871 21.4872 20.8679 54 17.959
5 22.026 21.9667 21.905 21.8461 21.0971 21.4196 20.792 55 17.9112
6 21.9333 21.9866 21.7858 21.8271 20.9224 21.1966 20.7676 56 17.8576
7 21.901 21.9833 21.6542 21.8464 20.5462 20.9349 20.7567 57 17.7733
8 21.8806 21.9469 21.5514 21.8483 20.2826 20.717 20.7551 58 17.7465
9 21.8413 21.9006 21.467 21.8587 20.1115 20.5264 20.6372 59 17.7458
10 21.791 21.8688 21.2992 21.8276 20.0323 20.4584 20.3789 60 17.7193
11 21.7382 21.8069 21.013 21.7978 20.3485 20.1845 61 17.7155
12 21.028 21.7027 20.8642 21.8351 20.1788 20.0006 62 17.7253
13 20.459 21.5331 20.7723 21.8391 19.991 19.8634 63 17.7284
14 19.9873 21.1833 20.4925 19.7667 19.6662 64 17.726
15 19.7844 20.7578 20.0408 19.5714 19.5162 65 17.7289
16 19.4865 20.5356 19.5969 19.4146 19.4602
17 19.3877 20.3087 19.3424 19.1449 19.3966
18 19.87 19.1906 18.9041 19.2906
19 19.5634 19.1352 18.7057 19.1373
20 19.3691 19.0449 18.5141 18.9508
21 19.2892 19.0302 18.4343 18.8892
22 19.569

Depth Bin 
(ft)

Day 2

Day  1

Day 3



Table F-2.  SIYB Continuous Water Quality Measurements for Dissolved Oxygen (mg/L)
SBE-19 CTD Profile Casts. Values are displayed as averages of 1-ft increments.

Day 1

Depth 
Bin (ft) SIYB-1 SIYB-1 

(Rep) SIYB-2 SIYB-3 SIYB-4 SIYB-5 SIYB-6 SIYB-REF

1 7.0525 7.0207 6.4156 6.9528 6.9249 6.9262 5.7624 1 7.2121
2 7.0096 6.9997 6.0544 6.0394 6.1107 6.9101 6.5703 2 6.9679
3 7.0094 6.9706 6.064 5.8175 5.8083 6.7651 6.5522 3 7.0805
4 7.0716 7.0178 6.5744 5.6978 5.7241 6.7604 6.5984 4 7.1381
5 7.116 7.1161 6.874 5.8007 6.4891 6.6256 6.6332 5 7.2002
6 7.2605 7.2436 6.948 5.5493 6.8937 6.8450 6.5999 6 7.2602
7 7.3759 7.437 6.9199 5.8156 7.0945 6.9316 6.5541 7 7.2914
8 7.6519 7.7107 6.8645 6.4653 7.2847 6.9769 6.5671 8 7.2937
9 7.9061 7.5204 6.5777 6.8873 7.4952 6.9949 6.6341 9 7.2891

10 6.9917 6.5646 6.1786 6.8138 7.5486 6.9944 6.6405 10 7.2796
11 5.8743 6.2499 6.5798 7.037 7.5384 7.0071 6.7017 11 7.2912
12 5.5089 5.8642 6.7739 7.1805 7.5383 6.9927 6.7074 12 7.2867
13 5.647 5.5076 6.8139 7.2897 7.5086 6.9524 6.8023 13 7.2978
14 5.5388 5.3534 6.6977 7.2022 7.3386 6.9626 6.858 14 7.3016
15 4.861 4.5768 7.0729 6.8246 6.9297 6.8058 15 7.3157
16 4.8483 4.7029 6.8128 6.3976 6.8604 6.8972 16 7.324
17 4.749 4.8005 6.8113 6.2062 6.8367 17 7.3252
18 6.8595 6.8052 18 7.3185
19 6.8177 6.7796 19 7.3202
20 6.5359 6.7592 20 7.333
21 5.8853 6.7362 21 7.3447
22 6.6375 22 7.3198
23 6.4449 23 7.3487

24 7.3906
25 7.3997

Depth 
Bin (ft) SS-01 SS-3 SS-05 SS-07 SS-07 

(Rep) SS-09 SS-11 26 7.392

1 6.6165 6.7663 6.97 6.6202 7.1351 6.6965 6.9033 27 7.3663
2 5.6569 6.1305 6.1799 6.7311 6.2724 6.0825 5.7660 28 7.3729
3 6.1498 6.1891 6.3895 6.2991 6.6825 6.3968 6.2465 29 7.4092
4 5.9421 5.7369 6.3547 6.284 6.3375 6.2383 6.2277 30 7.4045
5 5.5065 5.3359 6.0782 5.9644 5.7857 6.016 5.9778 31 7.4369
6 5.0291 5.3156 5.7631 5.5387 5.6854 5.7281 5.6615 32 7.4517
7 4.9724 5.0627 5.6357 5.4828 5.7038 5.4761 5.6077 33 7.4235
8 5.7222 6.129 5.523 5.5224 5.6908 5.3577 5.3823 34 7.3851
9 5.986 6.9017 5.494 5.4397 5.7200 5.8514 5.5335 35 7.3959

10 6.7248 6.9423 6.0556 6.2077 6.1157 6.5996 6.5003 36 7.3578
11 6.8733 6.1381 6.8749 6.8824 6.8140 6.5466 6.7620 37 7.3481
12 6.7457 5.6332 6.8579 6.8562 6.9387 6.4611 6.7206 38 7.3456
13 6.5235 5.654 6.4526 6.8739 6.9900 6.6514 6.7782 39 7.3516
14 6.4254 5.8884 6.2051 7.0701 7.1364 6.78 6.7219 40 7.3868
15 5.6288 5.8946 7.1033 7.1892 6.8077 6.6175 41 7.3828
16 6.0059 7.0814 7.2244 6.7967 6.4305 42 7.4056
17 7.0154 7.2806 6.732 6.4308 43 7.4227
18 7.0452 7.2624 6.6288 6.3577 44 7.3852
19 6.7642 6.8116 6.7525 45 7.3787
20 6.3003 6.5919 6.7226 46 7.404
21 6.3806 6.5340 6.358 47 7.3932

48 7.3966
49 7.3857

Depth 
Bin (ft) SS-02 SS-04 SS-04 

(Rep) SS-06 SS-08 SS-10 SS-12 50 7.3773

1 7.1433 6.8595 7.0282 6.7641 7.0509 7.0865 5.8596 51 7.3729
2 7.1047 5.8199 6.3343 5.9484 6.5982 6.2508 6.1171 52 7.3822
3 7.1738 5.6052 4.3128 5.5807 6.2635 5.8766 5.6164 53 7.3855
4 7.2523 5.4255 5.3934 5.6163 5.5375 5.7156 5.6255 54 7.391
5 7.2456 5.2805 6.0194 5.4223 5.34 5.3784 5.9453 55 7.3867
6 7.2235 4.9870 6.8973 4.8237 5.6446 5.6791 6.6128 56 7.3778
7 7.2603 4.7492 7.1834 4.3194 6.2209 6.6124 6.8725 57 7.3464
8 7.2925 4.4463 7.2185 4.0208 6.7591 7.0628 6.7777 58 7.3535
9 7.3506 4.3024 7.3150 4.0223 6.4533 7.178 6.9119 59 7.3628

10 7.3562 4.1644 7.3968 4.283 6.1092 7.2035 6.9134 60 7.3579
11 7.3394 4.1094 7.4217 4.3008 7.2393 6.9349 61 7.3568
12 6.5476 4.2557 7.5810 3.8511 7.2166 6.9389 62 7.3572
13 5.9029 4.4643 7.5388 3.647 7.231 6.9358 63 7.3606
14 5.593 4.7088 7.4720 7.1876 6.9683 64 7.3508
15 5.169 4.9439 6.9058 7.193 7.0033 65 7.3272
16 4.3917 4.8376 6.9246 7.1751 6.9867
17 4.2429 4.6002 6.6856 7.1596 6.9865
18 4.8349 6.8758 6.9869 6.9956
19 5.1151 6.8214 6.9174 6.9003
20 5.2716 6.5257 6.6016 6.8436
21 5.0736 5.9414 6.0987 6.7671
22 3.9219

Depth Bin 
(ft)

Day 2

Day  1

Day 3



Table F-3.  SIYB Continuous Water Quality Measurements for Salinity (ppt)
SBE-19 CTD Profile Casts. Values are displayed as averages of 1-ft increments.

Day 1
Depth 
Bin (ft) SIYB-1 SIYB-1 

(Rep) SIYB-2 SIYB-3 SIYB-4 SIYB-5 SIYB-6 SIYB-REF

1 33.6883 33.6951 33.668 33.6648 33.6579 33.809 33.8453 1 33.7032
2 33.6908 33.693 33.6693 33.6646 33.6593 33.803 33.8329 2 33.6581
3 33.687 33.6818 33.6695 33.6658 33.6608 33.7991 33.8379 3 33.6709
4 33.6849 33.6282 33.6656 33.669 33.6576 33.7928 33.8389 4 33.6577
5 33.5649 33.5895 33.6646 33.6758 33.6305 33.7942 33.7677 5 33.5961
6 33.6482 33.6018 33.6562 33.6838 33.6491 33.7769 33.717 6 33.6437
7 33.6318 33.6051 33.6492 33.6884 33.6582 33.7385 33.7434 7 33.6439
8 33.5761 33.6009 33.5888 33.653 33.6579 33.741 33.7278 8 33.6322
9 33.5904 33.548 33.5751 33.6457 33.6455 33.7286 33.7388 9 33.6439

10 33.5237 33.5724 33.6263 33.7128 33.6063 33.6716 33.7155 10 33.6509
11 33.5343 33.5691 33.655 33.6867 33.6268 33.6316 33.705 11 33.6385
12 33.5631 33.5594 33.6499 33.6461 33.6212 33.6288 33.6623 12 33.6267
13 33.5659 33.545 33.6133 33.6293 33.6007 33.6191 33.671 13 33.6412
14 33.5699 33.5577 33.591 33.6244 33.5807 33.6095 33.653 14 33.6414
15 33.5661 33.5657 33.6092 33.5869 33.5993 33.6488 15 33.6165
16 33.5703 33.5693 33.6126 33.5919 33.5962 33.6393 16 33.6421
17 33.2399 33.5742 33.5664 33.597 33.5906 17 33.6426
18 33.5475 33.5896 18 33.6403
19 33.5571 33.5888 19 33.6366
20 33.5388 33.5789 20 33.6303
21 32.2037 33.5659 21 33.6432
22 33.5493 22 33.5939
23 33.5481 23 33.568

24 33.6162
25 33.6229

Depth 
Bin (ft) SS-01 SS-3 SS-05 SS-07 SS-07 

(Rep) SS-09 SS-11 26 33.611

1 33.5785 33.7028 33.4787 33.6471 33.6481 33.6962 33.6582 27 33.5859
2 33.6581 33.6481 33.6156 33.6649 33.7355 33.6889 33.6559 28 33.5472
3 33.672 33.721 33.6213 33.6709 33.741 33.6974 33.6704 29 33.5727
4 33.7087 33.8169 33.6371 33.6915 33.7479 33.7031 33.6798 30 33.5772
5 33.7941 33.8665 33.6571 33.721 33.7633 33.7139 33.6917 31 33.5769
6 33.8949 33.8975 33.7081 33.7398 33.7874 33.7324 33.7041 32 33.5712
7 33.9333 33.8305 33.8092 33.749 33.8359 33.759 33.7176 33 33.5499
8 33.8623 33.7209 33.8425 33.7512 33.8565 33.7708 33.7229 34 33.562
9 33.723 33.667 33.7625 33.7319 33.8084 33.7118 33.7188 35 33.5337

10 33.6921 33.6235 33.6857 33.704 33.7177 33.6814 33.6736 36 33.5412
11 33.6705 33.6279 33.6492 33.6991 33.6796 33.6686 33.6553 37 33.5479
12 33.6519 33.6309 33.6343 33.6952 33.6953 33.6597 33.6104 38 33.5472
13 33.6399 33.6264 33.6225 33.6388 33.6754 33.6231 33.63 39 33.5548
14 33.5913 33.6192 33.5996 33.568 33.6212 33.6291 33.6006 40 33.5471
15 33.6325 33.606 33.6181 33.6244 33.6192 33.5782 41 33.5506
16 33.6151 33.5929 33.6213 33.6105 33.5865 42 33.5608
17 33.5995 33.6055 33.6051 33.5617 43 33.5198
18 33.5923 33.5339 33.5826 33.5617 44 33.5348
19 33.5524 33.5693 33.5904 45 33.539
20 33.565 33.5759 33.5789 46 33.5407
21 33.6059 33.5874 33.551 47 33.5241

48 33.4877
49 33.5035

Depth 
Bin (ft) SS-02 SS-04 SS-04 

(Rep) SS-06 SS-08 SS-10 SS-12 50 33.4939

1 33.6774 33.6014 33.6144 33.3146 33.5452 33.6095 33.5004 51 33.5044
2 33.6504 33.6632 33.6661 33.6613 33.6344 33.6771 33.6963 52 33.506
3 33.6494 33.6777 33.7187 33.6724 33.6903 33.6998 33.6968 53 33.5084
4 33.6555 33.7123 33.7043 33.6964 33.8106 33.7168 33.7102 54 33.492
5 33.6519 33.7607 33.6845 33.7214 33.8497 33.7354 33.7088 55 33.4984
6 33.6587 33.7476 33.673 33.7557 33.8056 33.7036 33.7029 56 33.4814
7 33.6578 33.7605 33.6674 33.7462 33.6821 33.682 33.7075 57 33.4856
8 33.6604 33.7755 33.6722 33.7449 33.6274 33.6759 33.7049 58 33.4941
9 33.6553 33.8153 33.6624 33.7352 33.604 33.685 33.6623 59 33.4885

10 33.6562 33.8331 33.6366 33.7533 33.5975 33.6794 33.6568 60 33.4889
11 33.6385 33.8673 33.6225 33.7731 33.6693 33.6568 61 33.4924
12 33.5186 33.9095 33.6315 33.7348 33.6614 33.6542 62 33.493
13 33.5606 33.9677 33.6165 33.7109 33.6466 33.6378 63 33.4912
14 33.5766 34.0648 33.5734 33.6302 33.6356 64 33.4925
15 33.5642 34.2386 33.5736 33.623 33.6324 65 33.4926
16 33.561 34.4242 33.5704 33.5937 33.6353
17 33.5956 34.3628 33.5828 33.554 33.6224
18 34.5212 33.5955 33.5457 33.6144
19 34.3543 33.5805 33.5282 33.5924
20 34.2925 33.5758 33.5335 33.5915
21 34.5087 33.5758 33.5543 33.5956
22 34.8601

Depth Bin 
(ft)

Day 2

Day  1

Day 3



Table F-4.  SIYB Continuous Water Quality Measurements for pH
SBE-19 CTD Profile Casts. Values are displayed as averages of 1-ft increments.

Day 1
Depth 
Bin (ft) SIYB-1 SIYB-1 

(Rep) SIYB-2 SIYB-3 SIYB-4 SIYB-5 SIYB-6 SIYB-REF

1 8.043 8.038 8.055 8.055 8.049 8.047 8.029 1 8.053
2 8.043 8.037 8.054 8.055 8.049 8.047 8.028 2 8.049
3 8.044 8.037 8.054 8.055 8.049 8.047 8.028 3 8.051
4 8.045 8.039 8.054 8.055 8.049 8.047 8.028 4 8.053
5 8.048 8.045 8.053 8.055 8.051 8.047 8.028 5 8.056
6 8.056 8.052 8.053 8.054 8.057 8.048 8.032 6 8.059
7 8.064 8.064 8.053 8.054 8.065 8.049 8.033 7 8.059
8 8.076 8.078 8.055 8.056 8.072 8.054 8.037 8 8.059
9 8.092 8.081 8.048 8.061 8.08 8.057 8.038 9 8.059

10 8.084 8.059 8.034 8.067 8.085 8.058 8.04 10 8.059
11 8.047 8.041 8.033 8.072 8.087 8.062 8.042 11 8.058
12 8.021 8.025 8.045 8.077 8.087 8.063 8.046 12 8.059
13 8.009 8.007 8.047 8.079 8.087 8.062 8.052 13 8.059
14 8.001 7.993 8.045 8.078 8.08 8.061 8.055 14 8.06
15 7.973 7.964 8.071 8.062 8.059 8.055 15 8.059
16 7.959 7.949 8.06 8.043 8.056 8.051 16 8.06
17 7.95 7.936 8.054 8.032 8.053 17 8.059
18 8.055 8.051 18 8.059
19 8.054 8.047 19 8.059
20 8.044 8.045 20 8.06
21 8.031 8.041 21 8.059
22 8.04 22 8.059
23 8.034 23 8.061

24 8.063
25 8.061

Depth 
Bin (ft) SS-01 SS-3 SS-05 SS-07 SS-07 

(Rep) SS-09 SS-11 26 8.061

1 8.053 8.045 8.072 8.067 8.079 8.059 8.043 27 8.061
2 8.053 8.048 8.076 8.065 8.079 8.058 8.045 28 8.063
3 8.054 8.058 8.078 8.067 8.08 8.058 8.045 29 8.064
4 8.055 8.066 8.08 8.069 8.081 8.058 8.047 30 8.064
5 8.056 8.071 8.083 8.073 8.082 8.058 8.048 31 8.063
6 8.056 8.074 8.09 8.075 8.08 8.057 8.048 32 8.063
7 8.062 8.076 8.099 8.077 8.079 8.055 8.049 33 8.063
8 8.066 8.078 8.104 8.077 8.077 8.051 8.049 34 8.063
9 8.07 8.081 8.102 8.077 8.077 8.049 8.051 35 8.064

10 8.073 8.08 8.093 8.077 8.077 8.047 8.052 36 8.064
11 8.074 8.057 8.077 8.077 8.079 8.047 8.054 37 8.064
12 8.065 8.032 8.064 8.077 8.083 8.049 8.056 38 8.063
13 8.054 8.017 8.059 8.08 8.087 8.054 8.058 39 8.064
14 8.048 8.015 8.044 8.084 8.091 8.059 8.059 40 8.064
15 8.028 8.015 8.088 8.093 8.06 8.055 41 8.065
16 8.019 8.087 8.096 8.061 8.045 42 8.063
17 8.087 8.096 8.061 8.039 43 8.064
18 8.087 8.096 8.059 8.034 44 8.064
19 8.082 8.084 8.062 45 8.064
20 8.063 8.073 8.062 46 8.064
21 8.05 8.063 8.056 47 8.063

48 8.063
49 8.065

Depth 
Bin (ft) SS-02 SS-04 SS-04 

(Rep) SS-06 SS-08 SS-10 SS-12 50 8.064

1 8.069 8.072 8.068 8.057 8.077 8.073 7.968 51 8.064
2 8.067 8.071 8.07 8.053 8.077 8.073 7.972 52 8.064
3 8.068 8.078 8.08 8.053 8.077 8.075 7.977 53 8.064
4 8.071 8.083 8.079 8.055 8.075 8.077 7.981 54 8.063
5 8.075 8.088 8.084 8.057 8.077 8.079 7.984 55 8.063
6 8.076 8.09 8.09 8.059 8.094 8.081 7.984 56 8.064
7 8.076 8.09 8.095 8.058 8.096 8.086 7.986 57 8.063
8 8.078 8.09 8.096 8.056 8.084 8.089 7.988 58 8.063
9 8.081 8.09 8.095 8.055 8.071 8.091 7.989 59 8.063

10 8.083 8.091 8.098 8.055 8.053 8.09 7.991 60 8.062
11 8.085 8.093 8.103 8.057 8.091 7.995 61 8.062
12 8.079 8.095 8.109 8.06 8.091 7.998 62 8.06
13 8.052 8.098 8.112 8.057 8.091 8.001 63 8.059
14 8.035 8.099 8.109 8.091 8.004 64 8.058
15 8.017 8.098 8.091 8.09 8.006 65 8.058
16 7.989 8.088 8.092 8.09 8.008
17 7.953 8.078 8.085 8.09 8.01
18 8.081 8.084 8.085 8.013
19 8.081 8.083 8.081 8.014
20 8.077 8.074 8.072 8.015
21 8.067 8.055 8.06 8.014
22 8.059

Depth Bin 
(ft)

Day 2

Day  1

Day 3



Table F-5.  SIYB Continuous Water Quality Measurements for Light Transmittance (%)
SBE-19 CTD Profile Casts. Values are displayed as averages of 1-ft increments.

Day 1
Depth 
Bin (ft) SIYB-1 SIYB-1 

(Rep) SIYB-2 SIYB-3 SIYB-4 SIYB-5 SIYB-6 SIYB-REF

1 NR NR NR NR NR NR NR 1 NR
2 81.0516 82.5622 74.9947 74.3939 74.9047 79.0625 79.2603 2 79.253
3 81.139 82.6961 76.3708 74.947 75.5204 78.7438 79.4275 3 79.2922
4 80.9705 82.3206 76.5977 75.1615 75.6328 78.6158 79.332 4 79.2177
5 80.6621 79.9496 76.6874 75.4248 75.5518 78.5309 79.3019 5 79.372
6 77.506 76.7562 76.5061 75.5452 75.1756 78.4183 79.2553 6 79.6796
7 74.7402 73.2346 76.1544 75.7046 74.5081 78.2295 78.8616 7 79.8182
8 72.6309 71.1155 76.0001 75.9736 72.9069 77.3021 77.8363 8 79.8672
9 65.982 68.9414 74.0056 75.7897 70.0574 76.0676 77.3619 9 79.7803

10 56.8039 62.2345 68.8789 74.1917 67.7353 75.0184 76.4859 10 79.6903
11 40.4417 55.1367 63.8381 72.5265 65.2356 74.3202 75.2426 11 79.6998
12 22.0783 46.2367 61.9186 71.3442 62.4988 73.5538 73.743 12 79.6926
13 18.782 37.8515 62.8523 69.4667 60.3906 73.1687 72.7312 13 79.7999
14 18.0531 34.5726 64.2743 67.8048 59.4109 73.21 73.0655 14 79.8668
15 15.7398 27.1068 67.2479 55.5983 72.794 72.9008 15 79.9855
16 12.4471 20.5018 66.4377 49.0153 71.981 71.9756 16 80.0455
17 13.1722 16.9984 66.336 50.8517 71.6457 17 79.9122
18 65.4365 71.2791 18 79.9431
19 61.9961 71.0719 19 79.974
20 58.9181 70.503 20 80.0231
21 58.3171 69.2459 21 80.0792
22 66.8663 22 79.9577
23 63.3152 23 80.0542

24 80.1136
25 80.2432

Depth 
Bin (ft) SS-01 SS-3 SS-05 SS-07 SS-07 

(Rep) SS-09 SS-11 26 80.1462

1 NR NR NR NR NR NR NR 27 79.9565
2 83.9871 84.6013 51.4301 78.2345 77.3729 79.347 79.4054 28 79.7232
3 84.5033 83.6454 52.1168 78.3105 77.7289 80.1995 79.7431 29 79.5674
4 84.5169 79.9505 52.7848 77.5849 77.5611 80.1331 79.5341 30 79.5241
5 83.5299 77.7371 54.2534 76.6685 77.0577 80.0063 79.2486 31 79.5083
6 80.4137 77.8711 56.867 75.7428 76.6362 79.8744 78.5076 32 79.5563
7 78.54 76.3505 57.4498 75.0624 76.337 79.4765 76.6582 33 79.3758
8 77.2916 76.2738 55.233 74.6032 76.1217 79.3289 74.2037 34 79.197
9 76.387 75.182 52.415 74.3967 75.6434 79.3224 73.6905 35 78.9253

10 75.2072 73.5502 52.0084 74.1367 75.5001 79.0473 73.8347 36 78.9081
11 74.5379 70.6428 44.3047 73.972 75.2937 78.4302 72.9252 37 78.6449
12 74.0469 63.0984 28.432 73.8018 73.9285 77.8053 71.6848 38 78.4582
13 68.684 55.1581 29.2518 73.5674 72.7871 77.3115 72.5637 39 78.5103
14 56.9733 52.1654 30.4996 72.7923 71.57 75.3138 73.4531 40 78.6402
15 36.6726 51.7194 71.6059 70.8784 73.8809 71.9843 41 78.607
16 51.203 70.3584 70.7879 72.1306 69.1194 42 78.8224
17 70.6096 70.2825 71.3495 68.1991 43 78.3101
18 70.6454 69.491 71.7189 62.1145 44 78.3648
19 68.3251 68.7877 73.0223 45 78.3362
20 63.9065 65.1736 74.0031 46 78.3944
21 68.5203 64.1642 72.9828 47 78.3474

48 78.3454
49 78.311

Depth 
Bin (ft) SS-02 SS-04 SS-04 

(Rep) SS-06 SS-08 SS-10 SS-12 50 78.2786

1 NR NR NR NR NR NR NR 51 78.087
2 74.9496 77.1772 78.3554 80.95 65.4716 78.4328 74.7079 52 77.8518
3 74.5375 73.1475 76.9798 81.0884 65.803 78.316 74.2314 53 77.7334
4 72.5298 71.3695 76.4728 81.0796 66.3106 77.2407 74.0804 54 77.4381
5 71.7428 71.2325 74.7508 80.7415 66.8111 75.9964 73.8439 55 77.2162
6 71.4591 71.7035 72.6256 80.177 61.2782 74.6352 73.5898 56 76.917
7 70.5027 72.3019 71.5885 79.5097 50.333 72.8343 73.5894 57 76.8555
8 69.9472 72.7584 71.917 79.2344 43.2016 71.8917 73.9938 58 76.8002
9 69.4472 72.2132 72.3648 79.3523 40.091 71.2841 74.5433 59 76.8564

10 68.867 70.7048 72.329 79.252 36.0448 71.8263 74.5297 60 77.1032
11 68.2618 69.3388 71.3146 78.9293 72.546 74.2833 61 77.217
12 67.735 68.5565 68.4417 75.0443 73.1734 74.1087 62 77.1557
13 64.9085 64.1295 62.708 70.5082 73.5212 74.7061 63 77.2336
14 53.4575 57.4203 59.9943 73.6449 75.1456 64 77.0481
15 46.0819 56.0993 55.8273 73.9981 74.714 65 77.0876
16 42.9407 53.1276 53.4704 73.5954 74.5006
17 44.1722 49.3605 49.7357 71.8182 73.8823
18 50.082 51.8132 72.0505 73.1976
19 50.4037 53.8743 72.6494 72.2323
20 51.0973 52.3883 70.1139 67.4675
21 46.2444 42.5324 64.1567 61.0833
22 35.3028

NR = Not recorded. Sensor readings were highly variable and did not stablize until <1 foot of water depth. 

Depth Bin 
(ft)

Day 2

Day  1

Day 3
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Unified Port 
of San Diego 

ELECTRONIC SUBMITTAL VIA WEBSITE UPLOAD: 
https:l/www.regulations.gov/comment?D=EPA-HQ-OW-2016-0332-0001 

September 26, 2016 

Mr. Mike Elias 
Health & Ecological Criteria Division 
Office of Water 
Mail code: 4304T 
U.S. Environmental Protection Agency 
1200 Pennsylvania Avenue, N.W. 
Washington, DC 20460 

Re: Comments for Docket ID No. EPA-HQ-OW-2016-0332 
Consideration of Biotic Ligand Model for Marine Waters 

Dear Mr. Elias, 

3165 Pacific Highway, San Diego, CA 92101 

P.O. Box 120488, San Diego, CA 92112-0488 

619.686.6200 www.portofsandiego.org 

The San Diego Unified Port District (Port), created in 1962 by the California State Legislature, is the 
public trustee of state tidelands resources in and around San Diego Bay (Bay). As trustee, the Port is 
dedicated to the protection and enhancement of the many beneficial uses of the Bay, and uses its 
authority to protect, preserve, and enhance Bay water quality and natural resources. 

As one of the key stakeholders named in the Shelter Island Yacht Basin Dissolved Copper Total 
Maximum Daily Load (TMDL)1, the Port has been working diligently on the challenges of complying 
with water quality regulations that stem from the use of a legally available product - copper-based 
antifouling paint. In southern California, the Port has been at the forefront of this copper matter and 
has made significant progress in developing a core understanding of the issues. Regionally, the Port 
has taken a leadership role, distinguishing itself by developing model programs for hull paint research, 
administering copper reduction initiatives, and hosting outreach events for the recreational boating 
community to educate users on the copper issues and solutions to the problem. The end goal of 
these efforts is to reduce copper loading and improve water quality. Six years of annual monitoring in 
the Shelter Island Yacht Basin has resulted in a basin-wide data set that is both spatially and 
temporally robust. 

1 SIYB TMDL: http://www. waterboards.ca.gov/sandiego/water _issues/programs/watershed/docs/swu/shelter _island/techrpt020905.pdf 

San Diego Unified Port District 
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San Diego Unified Port District – 3165 Pacific Highway, San Diego, CA 92101 

The Biotic Ligand Model (BLM) is a tool that can be used to predict the toxicity of a variety of 

dissolved metals to various organisms. In freshwater, the BLM approach has been shown to be an 

efficient substitute to performing bioassays and may lead to technically defensible, economically 

feasible ecological risk assessments. As such, the Port believes a similar marine BLM could be 

extremely beneficial to California.  As the list of copper-related water impairments increases, it is 

imperative that regulators rely on the most up-to-date scientific approaches and information to 

develop consistent water quality standards that are protective and adequately represent the biological 

assimilative capacity of organisms within a given region. The Port recognizes the advantages of a 

validated marine BLM, which would allow for cost-effective and temporally efficient risk assessments.  

 

In response to Docket ID No. EPA-HQ-OW-2016-0332, the Port respectfully requests the EPA to 

consider the following prior to the approval of the draft marine BLM: 

 

1. Regional flexibility is needed.  Given that the nature of the draft marine BLM is to act as a 

guidance tool for regulators, flexibility should be incorporated into the model that accounts for 

regional variability with respect to ambient conditions and representative sensitive species.  

The model makes many assumptions in normalizing the data and when calculating the Final 

Acute Value (FAV), Final Acute to Chronic Ratio (FACR), and Species Mean Acute Value 

(SMAV) which are based on several estimated chemistry values.  As an example, Dissolved 

Organic Carbon (DOC) concentrations in marine waters and in most open bays and estuaries 

along the coast of California are documented to generally be less than 2.0 mg/L (Schiff et al., 

2011, Stransky et al., 2016), yet many DOC values were estimated at 2.0 mg/L.  Moreover, 

while numerous species were evaluated to develop the BLM, several of the species may not 

be part of a region’s resident population.   
 

Rather than try to derive a single data set for use across the nation, it is recommended that the 

EPA instruct states and/or regions to identify the appropriate parameter values that are 

representative of the water quality and sensitive species for their locations and use the BLM 

approach to set water quality criteria for the state and/or regions.   

 

2. The current version of the draft marine BLM lacks consistency with other tools used to 

develop site-specific objectives such as a Water-Effect Ratio (WER) assessment. Given 

that both tools are designed to understand the assimilative capacity of marine organisms within 

a given waterbody, the results of the BLM-derived water quality criteria for copper should be 

consistent with measured results derived from ambient toxicity tests and available WER 

studies.  However, as proposed, the water quality criteria generated by the current draft marine 

BLM is not consistent with the water quality criteria that is generated by validated studies such 

as WER assessments.  A variety of studies using sensitive mussel, oyster, and sea urchin 

embryo development tests have found WER values ranging from 1.26 to 2.77 for marine 

samples from a variety of geographically distinct saltwater locations, as reported in San Diego 
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Bay (Bosse et al., 2014), (Rosen et al., 2005); Pearl Harbor (Earley et al., 2007); Sinclair Inlet, 

WA (Rosen et al., 2009); Hampton Roads, VA (CH2 M Hill, 2000); New York, NY (USEPA, 

1994b), and South San Francisco Bay, CA (ESD, 1998).  These WER values are equivalent to 

3.91 to 8.59 µg/L dissolved copper based on the current 1995 EPA guidance. The fact that 

these are controlled and measured spiked copper assessments using the sensitive mussel 

(Mytilus sp.) embryo development test provides confidence in this data.  Values in the draft 

marine BLM criteria appear to be three times less in magnitude than what these listed studies 

have identified. 

 

3. More data points for the red abalone (Haliotis rufescens) are necessary to generate 

representative water quality criterion for this species.   A single red abalone test 

conducted in 1989 is used as the justification to adjust the Final Acute Value (FAV) from 9.138 

µg/L to a BLM-adjusted value of 3.944 µg/L.  A single test is not typically representative of the 

range of values associated for any given species. For example, the range of sensitivity among 

tests using Mytilus sp. embryo development spans more than 10x.  Considering that red 

abalone has been identified as the most sensitive species and, as stated, the FAV was 

adjusted according to the red abalone sensitivity, a greater number of tests are required to 

calculate sufficient confidence in the species mean EC50 value.   
 

It is recommended that additional abalone data be collected and used in model validation prior 

to adoption of the draft marine BLM to better understand the range of sensitivity for this 

species.   

    

4.  DOC estimates used for species sensitivity tests are not representative.  In several of 

the reference toxicity tests screened for this model, DOC concentrations were missing and 2.0 

mg/L was used as an estimate (refer to EPA document:  EPA-822-P-16-001 Draft Aquatic Life 

Ambient Estuarine/Marine Water Quality Criteria For Copper – 2016, Appendix H).  For 

example, the DOC for the single red abalone test was assumed to be 2.0 mg/L, however DOC 

was not measured at the time of the test.  This disparity in DOC values alone results in a 

substantial difference in the calculated FAV.   
 

Given that the DOC values in the sensitivity tests, are strongly correlated to the normalization 

process and the final water quality criterion, the EPA should consider using only real measured 

values rather than creating estimated values where data does not exist.   

 

5. The new copper criterion resulting from the draft marine BLM is lower than the 

California Ocean Plan’s Background Seawater Concentration.  The California Ocean 

Plan’s Background Copper Concentration is listed as 2 micrograms/liter (per the updated 2015 

California Ocean Plan- State Water Resources Control Board).  Using the proposed water 
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quality criteria for temperature (22 degrees Celsius), salinity (32 ppt), pH (8), and DOC (1.0 
mg/L) in the draft marine BLM results in a protective copper criterion that is lower than 
background levels listed in state regulatory literature. 

6. The Port recognizes and supports the technical-based efforts being made by Space and 
Naval Warfare Systems Command (SPAWAR) to produce a regionally representative 
marine BLM. Scientists at SPAWAR are regional (and national) leaders in researching and 
understanding the bioavailability of copper in marine ecosystems. The Port recognizes their 
efforts and expertise in this subject matter and supports their technical suggestions being 
submitted during this comment period. 

The Port supports the use of a marine BLM as a tool to improve the scientific understanding of 
protective water quality criteria. Incorporating the aforementioned suggestions into the current draft 
marine BLM may allow for a better understanding of how regional differences may affect BLM outputs, 
therefore allowing for the development of more regionally-accurate and protective water quality 
criteria. Furthermore, the Port has collected a robust annual data set (2011-2016) via the Shelter 
Island Yacht Basin TMDL Monitoring Program in San Diego Bay, which includes measured values for 
the water quality parameters required to run the model (pH, temperature, salinity, DOC). The Port 
encourages the EPA to consider this data for field testing and model validation. 

The Port will continue implementing and encouraging practices that reduce copper loading and 
improve water quality. As we continue to move forward on these efforts, we encourage improvements 
in understanding the science and will work with our regulatory partners to improve the waters, 
sediments, and resources within the Bay. 

Thank you for taking these comments into consideration. 

Sincerely, 

a::ff~-4/f-
Assistant Vice President, 
Planning & Green Port 
Port of San Diego 

CC: Randa Coniglio 
T.Scott Edwards 
John Carter 
Karen Holman 

San Diego Unified Port District- 3 l 65 Pacific Highway, San Diego, CA 92 l 0 J 
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