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April 24, 2023 

Ms. Karen Holman 
Port of San Diego 
3165 Pacific Highway 
San Diego, CA 92101 

Subject: Results from the 2022 and 2023 Winter Monitoring Events for the SIYB Dissolved 
Copper TMDL 

Introduction 
This technical memorandum presents the results from the winter water quality monitoring events 
conducted in Shelter Island Yacht Basin (SIYB) in March 2022 and January 2023. These winter 
monitoring events were conducted to supplement the annual SIYB Dissolved Copper Total 
Maximum Daily Load (TMDL) compliance monitoring, which occurs in the summer. The purpose 
of the winter monitoring was to understand the seasonal variability of dissolved copper levels in 
SIYB and at the reference stations during a period of cooler water temperatures, and lower 
frequencies of hull cleaning and vessel usage relative to the summer months. 

Sampling and Analysis Methods 
The 2022 and 2023 SIYB TMDL winter monitoring events were conducted on March 22, 2022 
and January 25, 2023, respectively1. During each monitoring event, field water quality readings 
and surface water samples (1-meter below the surface) were collected from six stations within 
SIYB (SIYB-1 at the head of the basin through SIYB-6 at the mouth of the basin) and two 
reference stations in the main channel of San Diego Bay (SIYB-REF-1 and SIYB-REF-2). In 
addition, quality control samples were collected, which included an independent replicate sample 
at Station SIYB-1 (SIYB-1 [Rep]), a field blank, and an equipment rinsate blank. Sampling was 
conducted in accordance with procedures described in the Monitoring Plan (Wood Environment 
& Infrastructure Solutions, Inc. [Wood], 2021a and 2022a) and Quality Assurance Project Plan 
(QAPP; Wood, 2021b and 2022b). Sampling locations and methods were also consistent with 
those employed during the annual summer TMDL compliance monitoring. Field data sheets from 
each event, which include field measurements and field notes, are provided in Appendix A. 

After collection, each water sample was sent to Weck Laboratories to be analyzed for dissolved 
and total copper and zinc, dissolved organic carbon (DOC), total organic carbon (TOC), and total 
suspended solids (TSS). Samples were analyzed following certified United States Environmental 
Protection Agency (USEPA) methods or Standard Methods (SM) in accordance with the 
Monitoring Plan and QAPP. Analytical methods, method detection limits, and reporting limits for 
each analysis are provided in the analytical chemistry laboratory reports in Appendix B. 

A subset of samples (SIYB-1 through SIYB-6 and SIYB-REF-1) were also sent to the WSP 
Environmental Toxicology Laboratory (formerly known as the Wood Aquatic Toxicology 
Laboratory) for toxicity testing, as follows: 

1 Monitoring dates were selected based on tides (i.e., sampling to bracket slack high tide) and weather (i.e., <0.1-inch of rain 
and minimal flow in the 72 hours prior to sampling) in accordance with the SIYB TMDL Monitoring Plan (Wood, 2021a and 
2022a). In addition, the 2022 winter monitoring event was not conducted until the end of March to allow sufficient time for 
dissolved copper levels to return to baseline conditions following completion of the In-Water Hull Cleaning Pause Study. 
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For the 2022 winter monitoring event, toxicity tests consisted of (1) a 48-hour chronic 
bioassay test using mussel larvae (Mytilus galloprovincialis) and (2) a 96-hour acute 
bioassay test using Pacific topsmelt (Atherinops affinis). 

For the 2023 winter monitoring event, the 48-hour chronic bioassay test was conducted 
using mussel larvae (Mytilus galloprovincialis), consistent with all prior monitoring events. 
However, due to the many challenges experienced using Pacific topsmelt for toxicity 
testing in previous monitoring years (e.g., limited organism supply and availability, poor 
organism health and sensitivity), the acute bioassay test for the 2023 winter monitoring 
event was performed using the inland silverside (Menidia beryllina).2 

As a follow-up to the Phase I toxicity identification evaluation (TIE) performed for Station 
SIYB-1 in August 2022, additional toxicant identification and confirmation (Phase II/III TIE) 
procedures, including a copper spiking study, were also conducted on the SIYB-1 sample 
collected during the 2023 winter monitoring event. 

Toxicity tests were conducted in accordance with procedures described in USEPA 1995 and 
2002. Test methods and specifications for each bioassay are included in the toxicity laboratory 
reports in Appendix C and the technical memorandum summarizing TIE efforts in Appendix D. 

Monitoring Results – March 22, 2022 

Chemistry 

All chemistry results for the 2022 winter monitoring event are summarized in Table 1 and included 
in the analytical chemistry laboratory report in Appendix B-1. During the March 2022 event, 
dissolved copper concentrations in SIYB ranged from 2.6 µg/L at the outermost station (SIYB-6) 
to 11 µg/L at the innermost station (SIYB-1). Five of the six stations in SIYB had dissolved copper 
concentrations exceeding the USEPA National Recommended Water Quality Criterion 
Continuous Concentration (CCC) water quality objective (3.1 µg/L; Table 1). The 2022 winter 
basin-wide average dissolved copper concentration was 5.7 µg/L.  

Chronic Toxicity 

Results of the chronic mussel development tests conducted for the 2022 winter monitoring event 
are summarized in Table 2 and Appendix C-1. The greatest effect to mussel development was 
observed in the unfiltered and undiluted sample (i.e., 100% concentration) from Station SIYB-1, 
with a 12% decrease in the combined survival and normal mussel development endpoint relative 
to the laboratory control. While the effect was statistically significant using the USEPA 1995 
traditional flow-chart statistical methods (i.e., Dunnett multiple comparison test), the effect was 
not significant using the Test of Significant Toxicity (TST) approach (USEPA, 2010). No 
statistically significant effects to mussel development were observed in any of the other unfiltered 
or 1.2-micrometer (µm) filtered samples (Table 2). 

Acute Toxicity 

Results of the acute topsmelt survival tests conducted for the 2022 winter monitoring event are 
summarized in Table 3 and Appendix C-1. There were no statistically significant effects to Pacific 
topsmelt survival observed in any samples tested, indicating that surface water samples collected 
in SIYB and at the reference station (SIYB-REF-1) were not acutely toxic to Pacific topsmelt. 

2 In previous monitoring years, there have been many challenges with using Pacific topsmelt for toxicity testing including 
limited test organism supply and availability, as well as poor organism health and sensitivity due to difficulties culturing these 
organisms in a laboratory setting. The inland silverside (Menidia beryllina) is a USEPA-approved alternate test species for 
Pacific topsmelt that is commonly used in environmental compliance testing nationwide (40 CFR Part 136). 
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Table 1. Chemistry Results for SIYB Surface Waters – March 22, 2022 Event 

Station 
Dissolved 

Copper 
(µg/L) 

Total 
Copper 
(µg/L) 

Dissolved 
Zinc 

(µg/L) 

Total 
Zinc 

(µg/L) 
DOC 

(mg/L) 
TOC 

(mg/L) 
TSS 

(mg/L) 

SIYB-1 11 12 30 31 1.0 1.2 3 J 
SIYB-2 5.4 6.1 15 17 0.91 1.0 7 
SIYB-3 5.7 6.5 16 17 0.91 1.1 6 
SIYB-4 5.3 6.0 16 17 1.0 1.1 6 
SIYB-5 4.3 4.8 12 13 0.96 1.4 6 
SIYB-6 2.6 3.0 8.2 8.7 0.92 1.1 4 J 

SIYB-REF-1 2.2 2.5 6.9 7.6 0.91 0.95 10 
SIYB-REF-2 2.5 2.8 7.7 8.4 0.95 0.97 9 

Notes: 
Values in bold are above the USEPA National Recommended Water Quality Criterion Continuous Concentration (CCC) for dissolved 
copper of 3.1 µg/L in marine waters. No values were above the CCC for dissolved zinc of 81 µg/L. 
µg/L = microgram(s) per liter; DOC = dissolved organic carbon; J = estimated value; mg/L = milligram(s) per liter; REF = reference; 
SIYB = Shelter Island Yacht Basin; TOC = total organic carbon; TSS = total suspended solids; USEPA = United States Environmental 
Protection Agency 

Table 2. Results of the 48-Hour Bivalve Larvae Bioassay – March 22, 2022 Event 

Concentration 
(% Sample) 

Station/Combined Survival and Normal Development (%) 

SIYB-1 SIYB-2 SIYB-3 SIYB-4 SIYB-5 SIYB-6 SIYB-
REF-1 

Laboratory Control 90.8 85.0 89.1 91.0 91.6 89.6 91.1 
6.25 93.4 88.2 86.0 89.9 91.7 88.7 90.9 
12.5 90.4 90.6 85.2 87.2 89.4 90.0 92.6 
25 92.8 89.1 88.4 92.1 89.7 89.3 90.3 
50 92.3 89.5 88.5 91.8 90.7 90.4 92.3 
100 79.9* 86.5 90.5 92.3 91.4 93.0 88.5 

Filter Control 89.4 91.3 84.0 83.4 88.0 90.5 89.2 
100  

(1.2-µm filtered)a 83.2 89.2 88.5 89.1 90.3 89.3 91.6 

Test Results – Unfiltered Sample 
NOEC (%) 50 100 100 100 100 100 100 
% Effect 12.0 -1.8 -1.6 -1.5 0.2 -3.8 2.9 

TST Result Pass Pass Pass Pass Pass Pass Pass 
Test Results – Filtered Sample 

NOEC (%) 100 100 100 100 100 100 100 
% Effect 6.9 2.3 -5.4 -6.9 -2.6 1.4 -2.8

TST Result Pass Pass Pass Pass Pass Pass Pass 
Notes: 
a. Tests were also performed on undiluted samples that were filtered through a 1.2-µm filter to remove potentially harmful native algae 

that might interfere with test organism performance.
* Indicates a statistically significant decrease compared to control using the traditional USEPA flow-chart statistical methods (i.e.,

Dunnett multiple comparison test). Effect was not significant using the TST approach.
µm = micrometer(s); % = percent; % effect = the percent effect in the 100% sample compared to the laboratory control (a negative % 
effect value represents a positive effect); NOEC = no observed effect concentration; REF = reference; SIYB = Shelter Island Yacht 
Basin; TST (Pass/Fail) = test of significant toxicity; TST Pass = sample is nontoxic according to the TST calculation; USEPA = United 
States Environmental Protection Agency 
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Table 3. Results of the 96-Hour Pacific Topsmelt Bioassay – March 22, 2022 Event 

Concentration 
(% Sample) 

Station/Mean Survival (%) 

SIYB-1 SIYB-2 SIYB-3 SIYB-4 SIYB-5 SIYB-6 SIYB-
REF-1 

Laboratory Control 96.7 96.7 100 100 100 100 100
25 100 96.7 100 100 100 100 100 
50 100 93.3 100 100 100 100 100 
100 100 96.7 100 100 96.7 100 100 

Test Results 
NOEC (%) 100 100 100 100 100 100 100 
% Effect -3.5 0.0 0.0 0.0 3.3 0.0 0.0 

TST Result Pass Pass Pass Pass Pass Pass Pass 
Notes: 
% = percent; % effect = the percent effect in the 100% sample compared to the laboratory control (a negative % effect value represents 
a positive effect); NOEC = no observed effect concentration; REF = reference; SIYB = Shelter Island Yacht Basin; TST (Pass/Fail) = 
test of significant toxicity; TST Pass = sample is nontoxic according to the TST calculation 

Monitoring Results – January 25, 2023 

Chemistry 

All chemistry results for the 2023 winter monitoring event are summarized in Table 4 and included 
in the analytical chemistry laboratory report in Appendix B-2. During the 2023 winter monitoring 
event, dissolved copper concentrations in SIYB ranged from 2.3 µg/L at the outermost station 
(SIYB-6) to 7.7 µg/L at the innermost station (SIYB-1). Five of the six stations in SIYB had 
dissolved copper concentrations exceeding the CCC water quality objective (3.1 µg/L; Table 4). 
The 2023 winter basin-wide average dissolved copper concentration was 5.2 µg/L.  

Chronic Toxicity 

Results of the chronic mussel development tests conducted for the 2023 winter monitoring event 
are summarized in Table 5 and Appendix C-2. Using the USEPA 1995 traditional flow-chart 
statistical methods (i.e., Dunnett multiple comparison test), significant effects to mussel 
development were observed in unfiltered and undiluted samples from Stations SIYB-1 (9.7% 
effect) and SIYB-2 (9.3% effect). However, these effects were not significant using the TST 
approach (USEPA, 2010). 

Interestingly, the greatest effect to mussel development was observed in the undiluted sample 
from Station SIYB-1 that was filtered through a 1.2-µm mesh screen (28% effect). This effect was 
statistically significant using both the USEPA 1995 methods and the TST approach. During each 
chronic bioassay test performed for the SIYB TMDL, samples are filtered to remove potentially 
harmful native algae that might interfere with test organism performance; however, during the 
January 2023 event, the toxicity of the sample from Station SIYB-1 increased after filtration for 
unknown reasons. Further testing would be required to evaluate potential causes of the increased 
toxicity observed in the filtered sample. 

No statistically significant effects to mussel development were observed in any of the other 
unfiltered or filtered samples collected in SIYB or at the reference station during the 2023 winter 
monitoring event (Table 5). 

Toxicity Identification Evaluation for Chronic Toxicity at Station SIYB-1 

Because chronic toxicity has been observed at Station SIYB-1 in almost every monitoring event 
during the SIYB TMDL Monitoring Program, a Phase I TIE was conducted during the August 2022 
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event to identify the likely class(es) of contaminants causing toxicity. Results of the Phase I TIE 
indicated that the observed toxicity was likely due to a cationic trace metal (WSP, 2023). 
Additional toxicant identification and confirmation (Phase II/III TIE) procedures were conducted 
on the SIYB-1 sample collected during the 2023 winter monitoring event. 

Based on the results of the TIEs conducted in August 2022 and January 2023, multiple lines of 
evidence indicate that dissolved copper is a principal cause of toxicity to mussel embryos exposed 
to samples from Station SIYB-1. Key observations supporting this conclusion are as follows: 

The addition of ethylenediaminetetraacetic acid (EDTA) during both the summer 2022 and 
winter 2023 monitoring events successfully removed toxicity in water from SIYB-1. This 
treatment is highly specific at chelating and thus reducing the toxicity of cationic trace 
metals, including copper. 

Concentrations of dissolved copper are consistently elevated at SIYB-1 above values 
found to cause toxicity to mussel embryos as reported in the literature and based on 
results from the TMDL Monitoring Program. 

Addition of copper to clean laboratory water and site water from SIYB-1 (Phase II/III TIE) 
resulted in comparable dose response curves and median effect concentration (EC50) 
values. If another toxicant was present, these curves and EC50 values would be expected 
to diverge from each other. 

Toxicity of water from SIYB is consistently observed above a threshold of approximately 
8 µg/L.  The dissolved copper measurement of 7.7 µg/L at SIYB-1 during the winter 2023 
sampling event is just below this threshold, thus likely explaining why there was only subtle 
chronic toxicity observed during this event.   

The statistical correlation between dissolved copper and % effect on mussel embryo 
development over time is also strong and statistically significant. 

Detailed methods and results from the TIE efforts conducted in January 2023 are presented in a 
technical memorandum in Appendix D. 

Acute Toxicity 

Results of the acute inland silverside survival tests conducted for the 2023 winter monitoring event 
are summarized in Table 6 and in Appendix C-2. There were no statistically significant effects to 
inland silverside survival observed in any samples tested, indicating that surface water samples 
collected in SIYB and at the reference station (SIYB-REF-1) were not acutely toxic to inland 
silversides. 
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Table 4. Chemistry Results for SIYB Surface Waters – January 25, 2023 Event 

Station 
Dissolved 

Copper 
(µg/L) 

Total 
Copper 
(µg/L) 

Dissolved 
Zinc 

(µg/L) 

Total 
Zinc 

(µg/L) 
DOC 

(mg/L) 
TOC 

(mg/L) 
TSS 

(mg/L) 

SIYB-1 7.7 7.3 26 23 1.3 1.2 9 
SIYB-2 6.9 7.3 28 26 1.3 1.3 10 
SIYB-3 5.3 5.3 20 19 1.4 1.2 5 
SIYB-4 5.2 5.4 19 19 1.3 1.2 5 
SIYB-5 3.7 3.7 14 13 1.4 1.2 5 
SIYB-6 2.3 2.3 8.9 8.1 1.2 1.2 5 

SIYB-REF-1 1.6 1.6 6.1 5.9 1.3 1.2 6 
SIYB-REF-2 2.2 2.5 14 14 1.4 1.4 4 J 

Notes: 
Values in bold are above the USEPA National Recommended Water Quality Criterion Continuous Concentration (CCC) for dissolved 
copper of 3.1 µg/L in marine waters. No values were above the CCC for dissolved zinc of 81 µg/L. 
µg/L = microgram(s) per liter; DOC = dissolved organic carbon; J = estimated value; mg/L = milligram(s) per liter; REF = reference; 
SIYB = Shelter Island Yacht Basin; TOC = total organic carbon; TSS = total suspended solids; USEPA = United States Environmental 
Protection Agency 

Table 5. Results of the 48-Hour Bivalve Larvae Bioassay – January 25, 2023 Event 

Concentration 
(% Sample) 

Station/Combined Survival and Normal Development (%) 

SIYB-1 SIYB-2 SIYB-3 SIYB-4 SIYB-5 SIYB-6 SIYB-
REF-1 

Laboratory Control 84.0 87.7 85.9 85.4 76.4 88.1 83.9 
6.25 86.3 85.2 87.4 87.9 82.1 87.1 87.4 
12.5 87.0 84.9 88.8 84.7 83.5 87.4 87.3 
25 87.0 84.8 86.3 87.4 76.0 88.8 85.2 
50 85.0 86.0 88.1 86.7 86.0 87.8 82.7 
100 75.9* 79.6* 89.5 84.6 82.0 89.0 85.9 

Filter Control 85.1 85.0 84.9 88.8 75.6 82.0 83.3 
100  

(1.2-µm filtered)a 61.2* 75.6 87.2 82.7 83.9 87.3 83.4 

Test Results – Unfiltered Sample 
NOEC (%) 50 50 100 100 100 100 100 
% Effect 9.7 9.3 -4.2 0.9 -7.4 -1.0 -2.4

TST Result Pass Pass Pass Pass Pass Pass Pass 
Test Results – Filtered Sample 

NOEC (%) <100 100 100 100 100 100 100 
% Effect 28.1 11.0 -2.8 7.0 -11.0 -6.5 -0.1

TST Result Fail Pass Pass Pass Pass Pass Pass 
Notes: 
a. Tests were also performed on undiluted samples that were filtered through a 1.2-µm filter to remove potentially harmful native algae 

that might interfere with test organism performance.
* Indicates a statistically significant decrease compared to control using the traditional USEPA flow-chart statistical methods (i.e.,

Dunnett multiple comparison test). Effect was not significant using the TST approach.
Bold underline* indicates a statistically significant decrease compared to control using both the traditional USEPA flow-chart 

statistical methods and the TST approach. 
µm = micrometer(s); % = percent; % effect = the percent effect in the 100% sample compared to the laboratory control (a negative % 
effect value represents a positive effect); NOEC = no observed effect concentration; REF = reference; SIYB = Shelter Island Yacht 
Basin; TST (Pass/Fail) = test of significant toxicity; TST Fail = sample is toxic according to the TST calculation; TST Pass = sample is 
nontoxic according to the TST calculation; USEPA = United States Environmental Protection Agency 
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Table 6. Results of the 96-Hour Inland Silverside Bioassay – January 25, 2023 Event 

Concentration 
(% Sample) 

Station/Mean Survival (%) 

SIYB-1 SIYB-2 SIYB-3 SIYB-4 SIYB-5 SIYB-6 SIYB-
REF-1 

Laboratory Control 93.3 93.3 96.7 96.7 100 100 100
25 96.7 96.7 93.3 96.7 100 100 100 
50 100 96.7 96.7 96.7 100 96.7 100 
100 100 100 97.2 96.7 93.3 100 100 

Test Results 
NOEC (%) 100 100 100 100 100 100 100 
% Effect -7.1 -7.1 -0.6 0.0 6.7 0.0 0.0 

TST Result Pass Pass Pass Pass Pass Pass Pass 
Notes: 
% = percent; % effect = the percent effect in the 100% sample compared to the laboratory control (a negative % effect value represents 
a positive effect); NOEC = no observed effect concentration; REF = reference; SIYB = Shelter Island Yacht Basin; TST (Pass/Fail) = 
test of significant toxicity; TST Pass = sample is nontoxic according to the TST calculation 

Quality Assurance and Quality Control Summary 
Rigorous quality assurance (QA) and quality control (QC) procedures were implemented from the 
sample collection stage through the analysis and reporting stages, as described in the QAPP 
(Wood, 2021b and 2022b). Field QA checklists were used during each monitoring event to ensure 
that sample collection procedures were consistent at each station and all required field data were 
recorded properly (see Appendix A). Following sample collection, proper chain-of-custody (COC) 
procedures were used to identify sample analyses to be conducted, as well as document sample 
possession, transport, and condition upon receipt at the laboratory. COC forms are included with 
the laboratory reports in Appendices B and C. 

All samples collected during the 2022 and 2023 winter monitoring events were submitted to the 
appropriate laboratory on the day of collection (toxicity) or the day after collection (chemistry). 
Samples were received in good condition at Weck Laboratories and WSP Environmental 
Toxicology Laboratory and analyzed within the required holding times. Both laboratories are 
accredited by the National Environmental Laboratory Accreditation Program (NELAP) and/or 
California Environmental Laboratory Accreditation Program (ELAP) for all analyses performed at 
the time they were conducted.  

Analytical and toxicity results from both monitoring events underwent a thorough QA/QC 
evaluation and were deemed acceptable for reporting purposes, with qualifications noted in the 
laboratory reports in Appendices B and C. A summary of this evaluation and any potential impacts 
to data quality is provided below. 

Chemistry 

• Low-level detections of metals, organic carbon, and TSS were measured in the field and
equipment rinsate blanks for both monitoring events.

o This may indicate trace contamination from the field, Niskin sampler, and/or
laboratory. The low-level concentrations of these analytes were negligible relative
to the sample concentrations measured within SIYB and therefore not considered
a significant data bias.
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• DOC and TOC spike recoveries were outside of performance-based recovery limits for the
2022 winter monitoring event.

o Matrix spike and matrix spike duplicate recoveries were below the laboratory’s
performance-based recovery limits for DOC and TOC, indicating possible matrix
interference. These results are consistent with historical concentrations and are
reported as measured. The data are flagged to indicate possible matrix
interference. The laboratory control samples were within acceptance limits,
indicating that the laboratory was in control and the data is acceptable.

• Dissolved zinc concentrations were slightly higher than the corresponding total zinc
concentrations in several samples collected during the 2023 winter monitoring event.

o Review of the method blank, equipment rinsate blank, and field blank results for
zinc did not indicate any significant contamination that may have resulted during
field filtration, and the corresponding dissolved copper analytical sequence did not
show the same trend. Deviations likely resulted from slight differences in
calibration when the samples were analyzed. These slight deviations are not
considered significant enough to warrant resampling or retesting. The results were
reported within acceptance criteria determined by the test method and standard
operating procedure and therefore considered usable for their intended purposes
and reported as provided by the laboratory.

• TSS was detected at low levels in method blanks analyzed for the 2023 winter monitoring
event.

o These low-level detections were estimated (i.e., below the reporting limit) and not
considered a significant data bias.

• DOC values in several cases were higher than the TOC values reported for the same
sample collected during the 2023 winter monitoring event.

o Water samples for TOC and DOC analyses are dispensed to separate sample vials
in the field, and laboratory analyses are conducted separately. Since the DOC and
TOC are tested separately, they can have slight differences in calibration that can
sometimes result in TOC levels being slightly lower than DOC levels. The
magnitudes of these minor differences are in general agreement with results from
previous events. Corresponding laboratory QA/QC samples met all QAPP limits,
and concentrations measured in the associated laboratory blanks were non-detect.
All results are considered usable for their intended data purposes and are reported
as provided by the laboratory.

Raw analytical chemistry QC results and applicable data qualifiers are provided in the laboratory 
reports in Appendix B.  

Toxicity 

• Laboratory controls for the chronic mussel development tests conducted for the 2022 and
2023 winter monitoring events met the USEPA test acceptability criteria (TAC) of 50% or
greater survival and 90% or greater proportion normal. All laboratory controls also met the
ASTM TAC of 70% or greater for the combined survival and proportion normal endpoint.
Chronic tests were performed in accordance with USEPA protocol guidelines, and no
major deviations were required. All chronic mussel development test results from the 2022
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and 2023 winter monitoring events were therefore considered valid and acceptable for 
reporting purposes. 

• Acute toxicity tests conducted with Pacific topsmelt (winter 2022) and inland silversides
(winter 2023) met the USEPA method TAC, with greater than 90% survival in the
laboratory controls. Tests were performed in accordance with USEPA protocol guidelines,
and no major deviations were required. All acute toxicity test results from the 2022 and
2023 winter monitoring events were therefore considered valid and acceptable for
reporting purposes.

• Concurrent reference toxicant tests were conducted with both test organisms for the 2022
and 2023 winter monitoring events. All reference toxicant tests met the corresponding
minimum TAC and were deemed valid. The calculated EC50 values for the bivalve tests
and median lethal effect concentration (LC50) values for the Pacific topsmelt/inland
silverside tests were within the acceptable range (i.e., within two standard deviations of
the laboratory historical mean), indicating that the test organisms used during the 2022
and 2023 winter monitoring events were healthy and exhibited typical sensitivity to copper.

Detailed QA/QC summaries for the toxicity testing, including raw data and applicable qualifiers, 
are provided in each laboratory report in Appendix C.  
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A-1: March 22, 2022 Event
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Lat. k,r°'n�;t�-\: doc.>" ... 

tJ/A 

t-J / A 

0 UY1\'\\{, CA,\1\1\

tJ I� 

t' /A 

Time on Station: 
(hh:mm) 

Time of 
CTD Cast: 

Long. 

Time of Slack 
High Tide: 

Wind (mph): 

01-35' 

NIA 

tr'4n�i tnt 

NIA 

(2fmpb 

Time of Measurement Temperature Sp. Cond. Salinity 
pH 

(OC) (µSiem) (ppt) 

Upon arrival on station ---------
During sample collection --------- tv/A

End of sample collection -------

Average value 

"Water quality measured at the same depth as sample collection (i.e., within 1 meter from the surface). 

Notes: 

doc I<

DO 

(mg/L) 

� 



PORT OF SAN DIEGO 

SIYB DISSOLVED COPPER TMDL 

2022 WINTER MONITORING EVENT 

FIELD WATER QUALITY DATA SHEET 

Station 
Identification: 

Date: 
(mm/dd/yyyy) 

Time of Sample 
Collection: 

Time on Station: 
(hh:mm) -�D._.'6....._,2_2 l�·'-

Time of 
CTD Cast: ��-+-I �k __ 

GPS: 
(WGS84) Long. -\17-.11-51.J�

Tide (ft): 

Water Depth (ft): .lj5. I
Weather 
conditions: 

Surface Water 
Conditions: 

Water Visibility 
(ft): 

Time of Measurement Temperature 
(°C) 

Time of Slack 
High Tide: 1 2 ! '() 2

Wind (mph): v-- 2 M \2 'v\ S

Sp. Cond. Salinity 
pH 

(�Siem) (ppt) 
DO 

(mg/L) 

Upon arrival on station I LP, 1 0t0lo-::i- /33,'L:l".1 -:1'' 41- 1.llt
During sample collection \ /p .1 50tl1Y '' ,1,? 1 .�S" 
End of sample collection \ll,l tou ll 01:> '-?� ,i.q 1. °'i':J
Average value \l_o.1- 5'05'81- 3'3. l'!Y ':}. 9 (o

"Water quality measured at the same depth as sample collection (I.e., within 1 meter from the surface). 

Notes: w G f o\r\e M DI/\ l't I V\ 0 t6'; ) \1 Cl CT D CC\ s -t,

1 .. (u2-

-=,- ' (/2-.. 

+. (o1.

dr , f-te d,. ov e.v- S ·, te vJ / ff"\Oto-r Off· 0
) ci; o\ r. cd" q n( h Or 



PORT OF SAN DIEGO 

SIYB DISSOLVED COPPER TMDL 

2022 WINTER MONITORING EVENT 

FIELD WATER QUALITY DATA SHEET 

Station 
Identification: ,S \ '( B -R £ f - \ 
Date: 
(mm/dd/yyyy) D 3 / 1./2-/ '2-o?,,,2-

Time of Sample 
Collection: ,D q ', ?;o

GPS: 
(WGS84) Lat. ?/l- , '":'.f, 0 Y: 0':1 

Tide (ft): + \, l-2 �-t.

Water Depth (ft): lP q , Lj 
Weather 
conditions: 

Surface Water 
Conditions: 

Water Visibility 
(ft): 

Time of Measurement 

Upon arrival on station 

During sample collection 

End of sample collection 

Average value 

Temperature 
(OC) 

' 

\l..o.2 

Time on Station: 
(hh:mm) 0 l) : S25"" 
Time of 

CTD Cast: 0 9 1

' Vj £i 

Time of Slack 
High Tide: 13 ·. D "17 

Wind (mph): '"' Q, i Y\11,pVI �w

Sp. Cond. Salinity 
pH 

DO 
(µSiem) (ppt) (mg/L) 

B.01 l.L\1

?:, �OfJ 1. 4{.f

1t. 0 
S-082.1-- 33. �°I 8.01 �- 4-4-

"Water quality measured at the same depth as sample collection (i.e., within 1 meter from the surface). 

Notes: 



PORT OF SAN DIEGO 

SIYB DISSOLVED COPPER TMDL 

2022 WINTER MONITORING EVENT 

FIELD WATER QUALITY DATA SHEET 

Station 
Identification: 

Date: Time on Station: 
(mm/dd/yyyy) 0 '?J/2:z..120?..'2- (hh:mm) \ 0 ', I t-. 
Time of Sample 
Collection: \ 0 \ 20 

I 

GPS: 
(WGS84) 

Tide (ft): 

Water Depth (ft): -'-1�=-i�-� • -+-'{4-\ -----+-f ·r- .
Weather 
conditions: 

Surface Water 
Conditions: 

Water Visibility 
(ft): 

Time of Measurement 

Upon arrival on station 

During sample collection 

End of sample collection 

Average value 

Temperature 
(OC) 

I (p.? 

\(o.L\ 
flo. Li 

\l__o.4 

Time of 
CTD Cast: / 0 ', lj ,5"

Time of Slack 
High Tide: \ 1:) ·, 0 ?7 

Wind (mph): ,,.. Q .1-M q V\ t'1

Sp. Cond. Salinity 
pH 

DO 
(µSiem) (ppt) (mg/L) 

50BCo L\ 33,43 fo,01 1,ilb 

Sn 64S- oo-41 B.01 7,40 

50Cf/Y �?:,3, q4 -1. 9, 1-. JJ;4 
s-o 31-'-\ ��.'-\3 8.00 -:,-.34 

*Water quality measured at the same depth as sample collection (i.e., within 1 meter from the surface).

Notes: 



PORT OF SAN DIEGO 

SIYB DISSOLVED COPPER TMDL 

2022 WINTER MONITORING EVENT 

FIELD WATER QUALITY DATA SHEET 

Station 
Identification: S\'f B- 6"" 
Date: 
(mm/dd/yyyy) 03 \ 7.-'l- / '2,Q'?,.L

Time of Sample
Collection: \ \ : 5D
GPS: 
(WGS84) Lat. 31. 3 \ 1-\ 3> 

Tide (ft): T 2, L-L Ft•

Time on Station: 
(hh:mm) \ \ '. 4�

Time of 
CTD Cast: \ i '- l t,

Time of Slack 
High Tide: \ 'J;',03

Water Depth (ft): 't '2 ' '- f +-, Wind (mph): \ - ?-:\ MI?'-" \\\ vJ
Weather 
conditions: '3lA 1/\ V) 'I , \ 1 C) �r,-l \oir-ee •'ff€-c

Surface Water
Conditions: Sh �ht tf tll.ltf1 ffl l01i\11 lb.Py j)'olL,.

Water Visibility - .. \ 1 A 

1 (_p 1,
(ft): lY 

Time of Measurement Temperature 
(OC) 

Upon arrival on station \1. \ 
During sample collection I 1. O 
End of sample collection \=t.o 
Average value \-=t-. 0

Sp. Cond. Salinity 
(µSiem) (ppt) 

506�((, JO I Ltl 

506&,::f ·;3,45
'5D Pi ct 3 �?. l\S-
s-o ?:i8S" 3 3. 4lQ 

pH 

S.olP

P>.03 

�.03> 
8'. Ol.\: 

*Water quality measured at the same depth as sample collection (i.e., within 1 meter from the surface).

DO 

(mg/L) 

1-.�2 

1-.5'(p 
-1-c-�•. J 

-+.s:::: 



PORT OF SAN DIEGO 

SIYB DISSOLVED COPPER TMDL 

2022 WINTER MONITORING EVENT 

FIELD WATER QUALITY DATA SHEET 

Station 
Identification: 

Date: 
(mm/dd/yyyy) 

Time of Sample 
Collection: 

GPS: 
(WGS84) 

Tide (ft): 

Water Depth (ft): 

Weather 
conditions: 

Surface Water 
Conditions: 

Water Visibility 
(ft): 

Time of Measurement 

�l'{\?J-i:i 

Ob I '};'Lji.02-L 

\o·,oo 

Lat. 37-.:Jt(o'c,f 

-t 3. loa r�-

I lo. D 

Temperature 
(OC) 

Upon arrival on station l1. \ 
During sample collection 11, \ 
End of sample collection l1.1 
Average value I 1-.1 

Time on Station: 
(hh:mm) 12:53 

Time of 

I ?y,2,CS-CTD Cast: 

Long. 
"'" i \ �=,, 23 2 .. 02. 

Time of Slack 
\'?J ·,o '3 High Tide: 

Wind (mph): � - \ 2 VV\�\I\ NtJW 

Sp. Cond. Salinity 
pH 

DO 
(1,1S/cm) (ppt) (mg/L) 

50891 33,4& s. oc.; -=,, tte,., 
Ijo'l b t, '33.Y1 �I 0/ -=t,53 

cso<oqo, :)? ,4t2, 6,t4 1.�-=,
So C\ o I �3.4lo 8 . 0 3 +.S-1-

*Water quality measured at the same depth as sample collection (i.e., within 1 meter from the surface).

Notes: 



PORT OF SAN DIEGO 
SIYB DISSOLVED COPPER TMDL 

2022 WINTER MONITORING EVENT 

FIELD WATER QUALITY DATA SHEET 

Station 
Identification: 

Date: 
(mm/dd/yyyy) 03) 7.:L \'"L02c

Time on Station: 
\ 3 ., Jl ,--(hh:mm) ___ 1_-0 __ 

Time of Sample 
Collection: \3�50 

GPS: 
(WGS84) 

Tide (ft): -f :J , 5B 0r

Water Depth (ft): \lo. 0 ft
Weather 
conditions: 

Surface Water 
Conditions: 

Water Visibility 
(ft): 

Time of Measurement 

Upon arrival on station 

During sample collection 

End of sample collection 

Average value 

I 2 1 9 IL

Temperature 
(OC) 

\1,l-

\1. 1...

\ 1. I 

\1-. 2-

Time of 
CTD Cast: _\_Y-+-+-\ £--�/-

Long. - I \-=t • 1.2 9 ill& 

Time of Slack 

Sp. Cond. 
(µSiem) 

High Tide: \ 3·,02 

Salinity 
pH 

(ppt) 

5o<o°I l2J J3.4lP B.oy

So� J 7r � 3. '-t➔ �to I 

SoCJ,e, 33.y, B.O'-/

s-o 9 oq 3 3. 41- 8.0':> 

DO 
(mg/L) 

7, 51, 

l, '61 

-=t.cs3 

-::;- • <:; � 

"Water quality measured at the same depth as sample collection (i.e., within 1 meter from the surface). 

Notes: 



PORT OF SAN DIEGO 

SIYB DISSOLVED COPPER TMDL 

2022 WINTER MONITORING EVENT 

FIELD WATER QUALITY DATA SHEET 

Station 
Identification: 

Date: 
(mm/dd/yyyy) () 3 \ 7,,."7-- )'2-02-'2.., 
Time of Sample 
Collection: \ l5' � D t)

GPS: 
(WGS84) Lat. 3 t- · 3 l 4 \ Y 

Tide (ft): --t ?:>, \ t:t: 

Water Depth (ft): \ L\ I ?-J r I::
Weather 
conditions: 

(VX\\� 

Time on Station: 
(hh:mm) I H ·.r55"" 

Time of 
CTD Cast: \6 : L-'-

Long. - I\ 3. 2,1,5 \ °\ 
Time of Slack 

High Tide: (�',0? 

Wind (mph): 12-IS-WJp\i NW 

Surface. Water 
Conditions: CAo o v , SOfV,t \I\J\Ai\�� cattlP'lll

6J O \A.t.t:s2,t4,,-t MtttA.vvJ\,

Water Visibility 
(ft): 

Time of Measurement 

Upon arrival on station 

During sample collection 

End of sample collection 

Average value 

IY 1 3 11

Temperature 
(OC) 

,-+. i. 
l-=/,2 

\1. 0 
11-. \

Sp. Cond. 
(1,1S/cm) 

?{)qi-\� 

5D'11'b 

'J o °1 ,., 'L 

s- 0 q �l\ 

Salinity 
pH 

(ppt) 

'?>3.'52 B.oy

33,t..1'1 51 02. 
·3 3 ;LiB 13,00 

,., 

3�.so 8 ,02 

*Water quality measured at the same depth as sample collection (i.e., within 1 meter from the surface).

DO 
(mg/L) 

"1. S'-f 
1.sy

:j.52 

7-. S-'j 

Notes: fy.f&\t)W 1 ·· a. ,e � o \o;tweo{ l ltA. t.>i v1.j f�J ��.A ltl o �e- � ·50"1 als E �
'- IL-fYO, 

�;\ f � ;�� @c,1c 1J vi ww , rYo1 C1vi(;1,, Ol"('d Mt w w , v1 cl c see. d < pit ·ho"'') 

-� @�



PORT OF SAN DIEGO 

SIYB DISSOLVED COPPER TMDL 

2022 WINTER MONITORING EVENT 

Station 
Identification: 

FIELD WATER QUALITY DATA SHEET 

Date: Time on Station: 
(mm/dd/yyyy) 0.-:1) 12'1.)'2-0'2-'1... (hh:mm) \ s ·: :>S 
Time of Sample Time of 
Collection: \ Cj '. 5D CTD Cast: \ � •• -1,0 

GPS: 
(WGS84) Lat. 32..}\'0l-O Long. - �r=t. Z7-l.,oo

Time of Slack 
Tide (ft): 4- 7.- .1" C\ ft. High Tide: I ?., •, 0 3

Water Depth (ft): �/_\?t�'�· ___ 72 __ Wind (mph): 5-1: 009"1 NW 
Weather 
conditions: 

Surface Water 
Conditions: 

Water Visibility 
(ft): 

Time of Measurement 

Upon arrival on station 

During sample collection 

End of sample collection 

Average value 

Temperature 
(OC) 

\1-.C\ 
rt.� 

!1·. '2,
I 1--. 3

Sp. Cond. Salinity 
pH 

(µSiem) (ppt) 

SOG\Oo 32>.'tS 8.0_;, 

509 12. ?:)3.45 8.oo

50 <2:>9 'b 33, L-\"=\ <?;,.Do 

50903 33,Lt3 8.o I

"Water quality measured at the same depth as sample collection (i.e., within 1 meter from the surface). 

DO 
(mg/L) 

1-. ?JL,

1.1:J(o 

l-.3B 

l-,3i-



PORT OF SAN DIEGO 

SIYB DISSOLVED COPPER TMDL 

2022 WINTER MONITORING EVENT 

FIELD WATER QUALITY DATA SHEET 

Station 
Identification: 

Date: 
(mm/dd/yyyy) 

Time of Sample 
Collection: 

J \'t\2, - \ -KE-? 

03 )'L2-)'l:-012. 

\lo ··22() 

Time on Station: 
(hh:mm) 

Time of 
CTD Cast: 

1s ·. os=

�IA. 

GPS: 
(WGS84) Lat. 37.3\2>12> Long. -\\ ,-. t., ""L S 9 �

Tide (ft): +1.1asf1-.
Time of Slack 

High Tide: \?J
i

.0?2 

Water Depth (ft): \J.4 r+- Wind (mph): 'b - P- l'V\�\,, NW

Weather 
conditions: 

Surface Water 
Conditions: , •' • , I - , 

J 
. �J --

Water Visibility 
(ft): 13 I\ 

11 

Time of Measurement 
Temperature 

(OC) 

Upon arrival on station \l,i 

During sample collection \1, 'o 
End of sample collection 11. 'v
Average value \---t. 8 

Sp. Cond. Salinity 
(µSiem) (ppt) 

soq4� 53.Sl)
ts o�;- lb 33J-f LL
-soqoc; 3 3. '+CJ

s-0911- 13.YB

pH 

B.DO

-=) ,q°I 

�.oo 
8.00 

*Water quality measured at the same depth as sample collection (i.e., within 1 meter from the surface).

DO 
(mg/L) 

1.?ll 

1,',5" 

1-' ?ltJ 

1-, 3, -=J-

Notes: lr--i'o!epenclfn{· s.;- Vv-f o,re., <J 're, b tci /([>vi Ott s I YB - } ·for 
·tie I (),\ rq, I 1co.1 -te. ( c.he IV\\ ( q I Cl 'r\Ct lis I -i Ovi ly � no 1:0)<J c,·ty)



PORT OF SAN DIEGO 

SIYB DISSOLVED COPPER TMDL 

2022 WINTER MONITORING EVENT 

FIELD WATER QUALITY DATA SHEET 

Station 
Identification: �\YB-EB 
Date: 
(mm/dd/yyyy) 03J2-2/·1-oz.2-
Time of Sample 
Collection: 

GPS: 
(WGS84) 

Tide (ft): 

Water Depth (ft): 

Weather 
conditions: 

Surface Water 
Conditions: 

Water Visibility 
(ft): 

Time of Measurement 

Lat. 

Upon arrival on station 

During sample collection 

End of sample collection 

Average value 

\le: 65"' 

N/� 

N \1' 

tJ f P
r

Temperature 
(OC) 

-�-----
---

Time on Station: 
tJ ,� (hh:mm) 

Time of 
0 /Ar CTD Cast: 

Long. i:J I� 

Time of Slack 
High Tide: \ ') ·.o·� ,2 

Wind (mph): \-1 MDV) tJW

Sp. Cond. Salinity 
pH 

DO 

(µSiem) (ppt) (mg/L) 

.. ..,,-.._·-� ....... 
�--- NJf' ---

��---...__ ---
--.......... 

� 
*Water quality measured at the same depth as sample collection (i.e., within 1 meter from the surface). 



PORT OF SAN DIEGO 

SIYB DISSOLVED COPPER TMDL 

2022 WINTER MONITORING EVENT 

FIELD SAMPLING QA CHECKLIST 

..;tation Location: Date/Time: 3 /2-z.//42_ D/f'J 

Mark each box with Y, N, or NA 

Field Procedures 

1. Station Occupation:

Vessel has been anchored ( or tied off) 

/ 

Station GPS coordinates (approx.:!: 3 m) and station identification verified and recorded 
Tide recorded 
Weather conditions recorded 
Surface water conditions (incl. currents) recorded (including H2O clarity by Secchi disk) 
Time of sampling recorded 
Water depth at sample site recorded 
General site observations recorded 
Check for boat cleaning operations in the ar�a - if active, move to a new station 

2. Sample Collection:

Field staff wearing fresh, powder-free nitrile gloves 
Vessel engine has been shut off for 3-5 minutes prior to sampling 
SWAMP protocols utilized to avoid sample contamination (i.e., clean hands/dirty hands 
technique) 
Sampling instrument given site water rinse prior to deployment 
Sample bottles correctly labeled and match the station identification 
Sample bottles correctly labeled with date and time in accordance with Table 1 O in the QAPP 
Sample bottles are lab-certified, contaminant-free in accordance with Table 10 in the QAPP 
Sample bottles contain correct preservative in accordance with Table 10 in_ the QAPP 
Samples bottles and containers are the correct type in accordance with Table 10 in the 
QAPP 
Sampling depth delineated on sampling instrument with a clea(marking (sampling must 
occur within 1 m of surface) 
Field water quality readings taken 3 times: when arriving on station, while water samples are 
collected and again while sample bottles are being filled 
Sampling depth recorded 
Sample bottles filled in the following order: metals, organics, t�i'G!ty 
Staff avoided contaminating samples at all times 

!'Equipment rinsate blan@and field blank have been collected (if applicable) 
Site replicate (i.e., duplicate) collected (if applicable) 
PPE properly removed and disposed of upon station completion 

y 
/: ,0, 

Al// 

y 

0 

y 

/0 

.tv_,f-

? 

7 

A/1-
)' 

'7 
1/ 
'r 

v 
I 

/\/ff 

� 

/V,A-
.. 

y 

y 

M1-
'/ 



PORT OF SAN DIEGO 

SIYB DISSOLVED COPPER TMDL 

2022 WINTER MONITORING EVENT 

FIELD SAMPLING QA CHECKLIST 

3. Data Recording:

Field notes have been recorded for this site before moving to the next r 

Water samples properly logged on COC form y 

Proper persons have signed the COC y 

4. Sample Storage:

Water samples properly stored on ice in a cooler 

Cooler and samples hand delivered to labs y 
Completed COC included with courier to hand deliver to labs . y 

Additional Notes: 

- - - -�:� - �
- - -

Signature of QA/QC Personnel: �/:�------ --�Date/Time: .2/41/z..e..- ti�

Print Name/Company: rfl$� //4-1� 
1 / 

( • 

7 



PORT OF SAN DIEGO 

SIYB DISSOLVED COPPER TMDL 

2022 WINTER MONITORING EVENT 

FIELD SAMPLING QA CHECKLIST 

Date/Time: _s;,/2�L--c I'Y J

Mark each box with Y, N, or NA 

Field Procedures 

1. Station Occupation:

/ / 

Vessel has been anchored ( or tied off) - ,,-/4-1__ "'� ...r/4/2>;.i. y ft, //4� ,r,� -�-

Station GPS coordinates (approx.± 3 m) and stfilion identification' verifiec!afld recorded 
Tide recorded 
Weather conditions recorded 
Surface water conditions (incl. currents) recorded (including H2O clarity by Secchi disk) 
Time of sampling recorded 
Water depth at sample site recorded 
General site observations recorded 
Check for boat cleaning operations in the area - if active, move to a new station 

2. Sample Collection:

Field staff wearing fresh, powder-free nitrile gloves 
Vessel engine has been shut off for 3-5 minutes prior to sampling 
SWAMP protocols utilized to avoid sample contamination (i.e., clean hands/dirty hands 
technique) 
Sampling instrument given site water rinse prior to deployment 
Sample bottles correctly labeled and match the station identification 
Sample bottles correctly labeled with date and time in accordance with Table 1 O in the QAPP 
Sample bottles are lab-certified, contaminant-free in accordance with Table 1 O in the QAPP 
Sample bottles contain correct preservative in accordance with Table 10 in the QAPP 
Samples bottles and containers are the correct type in accordance with Table 10 in the 
QAPP 
Sampling depth delineated on sampling instrument with a clear marking (sampling must 
occur within 1 m of surface) 
Field water quality readings taken 3 times: when arriving on station, while water samples are 
collected and again while sample bottles are being filled 
Sampling depth recorded 
Sample bottles filled in the following order: metals, organics, t�i,gify 
Staff avoided _c::Qr:ftam·l'l�ing samples at all times 
Equipme1;-t'ri�sate blanis)nd field blank have been collected (if applicable) 
Site replicate-(Le.,·ctu.plicate) collected (if applicable) 
PPE properly removed and disposed of upon station completion 

/1/+ 

y 

y 

y 

y 

,4/71--

y 

7' 

7 

; 
"7 
i 
7 

y 

;r 

y 

I 

)(rJA 
/11:fj.. 

7 



PORT OF SAN DIEGO 

SIYB DISSOLVED COPPER TMDL 

2022 WINTER MONITORING EVENT 

FIELD SAMPLING QA CHECKLIST 

3. Data Recording:

Field notes have been recorded for this site before moving to the next 

Water samples properly logged on COG form 

Proper persons have signed the COG 

4. Sample Storage:

Water samples properly stored on ice in a cooler 

Cooler and samples hand delivered to labs 

Completed COG included with courier to hand deliver to labs 

Additional Notes: 

y 

y 

y 

t 

\ 

Signature of QA/QC Personnel:
/��·�·----_ Date/Time: �t--/o •� 

Print Name/Company: �✓ �� (� 



PORT OF SAN DIEGO 

SIYB DISSOLVED COPPER TMDL 

2022 WINTER MONITORING EVENT 

.;tation Location: 

Mark each box with Y, N, or NA 

Field Procedures 

1. Station Occupation:

FIELD SAMPLING QA CHECKLIST 

Vessel has been(anchoredJ or tied off) 

/ 

Station GPS coordinates (approx._:!: 3 m) and station identification verified and recorded 

Tide recorded 

Weather conditions recorded 

Surface water conditions (incl. currents) recorded (including H20 clarity by Secchi disk) 

Time of sampling recorded 

Water depth at sample site recorded 

General site observations recorded 

Check for boat cleaning operations in the area - if active, move to a new station 

2. Sample Collection:

Field staff wearing fresh, powder-free nitrile gloves 

Vessel engine has been shut off for 3-5 minutes prior to sampling 

SWAMP protocols utilized to avoid sample contamination (i.e., clean hands/dirty hands 
technique) 

Sampling instrument given site water rinse prior to deployment 

Sample bottles correctly labeled and match the station identification 

Sample bottles correctly labeled with date and time in accordance with Table 10 in the QAPP 

Sample bottles are lab-certified, contaminant-free in accordance with Table 10 in the QAPP 

Sample bottles contain correct preservative in accordance with Table 10 in the QAPP 

Samples bottles and containers are the correct type in accordance with Table 10 in the 
QAPP 

Sampling depth delineated on sampling instrument with a clear marking (sampling must 
occur within 1 m of surface) 

Field water quality readings taken 3 times: when arriving on station, while water samples are 
collected and again while sample bottles are being filled 

Sampling depth recorded 

Sample bottles filled in the following order: metals, organics, toxicity 

Staff avoided contaminating samples at all times 

Equipment rinsate blank and field blank have been collected (if applicable) 

Site replicate (i.e., duplicate) collected (if applicable) 

PPE properly removed and disposed of upon station completion 

y 

y 
y 

y 
; 

7 

y 

y 
7 

y 
y 

'y 
. ..._,, 

/ 

y 

y 

)° 
y 
y 
y 

r 
A/#f 
Mr 
r 



PORT OF SAN DIEGO 

SIYB DISSOLVED COPPER TMDL 

2022 WINTER MONITORING EVENT 

FIELD SAMPLING QA CHECKLIST 

3. Data Recording: C 

Field notes have been recorded for this site before moving to the next 

Water samples properly logged on COC form y 

Proper persons have signed the COC y 

4. Sample Storage:

Water samples properly stored on ice in a cooler 

Cooler and samples hand delivered to labs 

Completed COC included with courier to hand deliver to labs y 

Additional Notes: 





3. Data Recording:

FIELD SAMPLING QA CHECKLIST 

PORT OF SAN DIEGO 

SIYB DISSOLVED COPPER TMDL 

2022 WINTER MONITORING EVENT 

Field notes have been recorded for this site before moving to the next i 
Water samples properly logged on COC form r 
Proper persons have signed the COC y 

4. Sample Storage:

Water samples properly stored on ice in a cooler 'I 
Cooler and samples hand delivered to labs '-/ 
Completed COC included with courier to hand deliver to labs 

Additional Notes: 



PORT OF SAN DIEGO 

SIYB DISSOLVED COPPER TMDL 

2022 WINTER MONITORING EVENT 

FIELD SAMPLING QA CHECKLIST 

. .Jtation Location: 

Mark each box with Y, N, or NA 

Field Procedures 

1. Station Occupation:
� 

Vessel has b7fnanchor�d}( or tied off) 

Date/Time: 

Station GPS cc5brel·iA·ate'S(approx. _:!= 3 m) and station identification verified and recorded 
Tide recorded 
Weather conditions recorded 
Surface water conditions (incl. currents) recorded (including H2O clarity by Secchi disk) 
Time of sampling recorded 
Water depth at sample site recorded 
General site observations recorded 
Check for boat cleaning operations in the area - if active, move to a new station 

2. Sample Collection:

Field staff wearing fresh, powder-free nitrile gloves 
Vessel engine has been shut off for 3-5 minutes prior to sampling 
SWAMP protocols utilized to avoid sample contamination (i.e., clean hands/dirty hands 
technique) 
Sampling instrument given site water rinse prior to deployment 
Sample bottles correctly labeled and match the station identification 
Sample bottles correctly labeled with date and time in accordance with Table 10 in the QAPP 
Sample bottles are lab-certified, contaminant-free in accordance with Table 10 in the QAPP 
Sample bottles contain correct preservative in accordance with Table 1 O in the QAPP 
Samples bottles and containers are the correct type in accordance with Table 10 in the 
QAPP 
Sampling depth delineated on sampling instrument with a clear marking (sampling must 
occur within 1 m of surface) 
Field water quality readings taken 3 times: when arriving on station, while water samples are 
collected and again while sample bottles are being filled 
Sampling depth recorded 
Sample bottles filled in the following order: metals, organics, toxicity 
Staff avoided contaminating samples at all times 
Equipment rinsate blank and field blank have been collected (if applicable) 
Site replicate (i.e., duplicate) collected (if applicable) 
PPE properly removed and disposed of upon station completion 

y 
y 
'f 

y 
y 

y 
>' 
y 

y 

V 

( 

1/ 
( 

( 
y 
; 
'y 
y 
·y

'( 

''( 

� 

'I 
'I 
Y. 

;1//r 
:W/4--
y 



PORT OF SAN DIEGO 

SIYB DISSOLVED COPPER TMDL 

2022 WINTER MONITORING EVENT 

FIELD SAMPLING QA CHECKLIST 

3. Data Recording:

Field notes have been recorded for this site before moving to the next 

Water samples properly logged on COC form 

Proper persons have signed the COC ·1

4. Sample Storage:

Water samples properly stored on ice in a cooler 

Cooler and samples hand delivered to labs 

Completed COC included with courier to hand deliver to labs y 

Additional Notes: 

f 

Signature of QA/QC Personnel: /,,., �=�-�ate/Time:_�...,...�-�-if-�_"2..---__ /.,..._S---_ 
Print Name/Company: ____ A.

..l'----✓�_/4......_ .. ___,;;;;.._____,;....;....._----,<-__,s;.--- ( 



PORT OF SAN DIEGO 

SIYB DISSOLVED COPPER TMDL 

2022 WINTER MONITORING EVENT 

FIELD SAMPLING QA CHECKLIST 

..,tation Location: Date/Time: J/z0 Z-- /Jo D 

Mark each box with Y, N, or NA 

Field Procedures 

1. Station Occupation:
"" 

Vessel has )e8Qf.3nchored ( c}r tied off) 

/ 

Station 9'PS co6r:dioates-(approx. � 3 m) and station identification verified and recorded 
Tide recorded 
Weather conditions recorded 
Surface water conditions (incl. currents) recorded (including H20 clarity by Secchi disk) 
Time of sampling recorded 
Water depth at sample site recorded 
General site observations recorded 
Check for boat cleaning operations in the area - if active, move to a new station 

2. Sample Collection:

Field staff wearing fresh, powder-free nitrile gloves 
Vessel engine has been shut off for 3-5 minutes prior to sampling 
SWAMP protocols utilized to avoid sample contamination (i.e., clean hands/dirty hands 
technique) 
Sampling instrument given site water rinse prior to deployment 
Sample bottles correctly labeled and match the station identification 
Sample bottles correctly labeled with date and time in accordance with Table 10 in the QAPP 
Sample bottles are lab-certified, contaminant-free in accordance with Table 10 in the QAPP 
Sample bottles contain correct preservative in accordance with Table 10 in the QAPP 
Samples bottles and containers are the correct type in accordance with Table 10 in the 
QAPP 

Sampling depth delineated on sampling instrument with a clear marking (sampling must 
occur within 1 m of surface) 
Field water quality readings taken 3 times: when arriving on station, while water samples are 
collected and again while sample bottles are being filled 
Sampling depth recorded 
Sample bottles filled in the following order: metals, organics, toxicity 
Staff avoided contaminating samples at all times 
Equipment rinsate blank and field blank have been collected (if applicable) 
Site replicate (i.e., duplicate) collected (if applicable) 
PPE properly removed and disposed of upon station completion 
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PORT OF SAN DIEGO 

SIYB DISSOLVED COPPER TMDL 

2022 WINTER MONITORING EVENT 

FIELD SAMPLING QA CHECKLIST 

3. Data Recording: ( 

Field notes have been recorded for this site before moving to the next r' 
Water samples properly logged on COC form '7' 
Proper persons have signed the COC 

' )O 

4. Sample Storage:

Water samples properly stored on ice in a cooler y 
Cooler and samples hand delivered to labs r 
Completed COC included with courier to hand deliver to labs y 

Additional Notes: 

-PjftL;..5 

\ .. 



PORT OF SAN DIEGO 

SIYB DISSOLVED COPPER TMDL 

2022 WINTER MONITORING EVENT 

FIELD SAMPLING QA CHECKLIST 

.;tation Location: ._;·y )<d _,,. J Date/Time: 1/u ?--2---- 1J.S�

Mark each box with Y, N, or NA 

Field Procedures 

1. Station Occupation· 
� �, \ 

Vessel has )r�n anchored ( 9� tied off) 

/ / 

Station GPS cbGrdinates...(,gf)prox. + 3 m) and station identification verified and recorded 
Tide recorded 
Weather conditions recorded 
Surface water conditions (incl. currents) recorded (including H2O clarity by Secchi disk) 
Time of sampling recorded 
Water depth at sample site recorded 
General site observations recorded 
Check for boat cleaning operations in the area - if active, move to a new station 

2. Sample Collection:

Field staff wearing fresh, powder-free nitrile gloves 
Vessel engine has been shut off for 3-5 minutes prior to sampling 
SWAMP protocols utilized to avoid sample contamination (i.e., clean hands/dirty hands 
technique) 
Sampling instrument given site water rinse prior to deployment 
Sample bottles correctly labeled and match the station identification " 
Sample bottles correctly labeled with date and time in accordance with Table 1 O in the QAPP 
Sample bottles are lab-certified, contaminant-free in accordance with Table 10 in the QAPP 
Sample bottles contain correct preservative in accordance with Table 10 in the QAPP 
Samples bottles and containers are the correct type in accordance with Table 10 in the 
QAPP 

Sampling depth delineated on sampling instrument with a clear marking (sampling must 
occur within 1 m of surface) 
Field water quality readings taken 3 times: when arriving on station, while water samples are 
collected and again while sample bottles are being filled 
Sampling depth recorded 
Sample bottles filled in the following order: metals, organics, toxicity 
Staff avoided contaminating samples at all times 
Equipment rinsate blank and field blank have been collected (if applicable) 
Site replicate (i.e., duplicate) collected (if applicable) 

1 

PPE properly removed and disposed of upon station completion 
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PORT OF SAN DIEGO 

SIYB DISSOLVED COPPER TMDL 

2022 WINTER MONITORING EVENT 

FIELD SAMPLING QA CHECKLIST 

3. Data Recording:

Field notes have been recorded for this site before moving to the next 

Water samples properly logged on COC form 

Proper persons have signed the COC 

4. Sample Storage:

Water samples properly stored on ice in a cooler 

Cooler and samples hand delivered to labs 

Completed COC included with courier to hand deliver to labs 

Additional Notes: 

/,/..fL\C

Signature of QA/QC Personnel: �� -/ .c-: //J /,
Print Name/Company: ./P✓L Jc/4�/4_/ po/1-P(_

, 

I 

Date/Time: 

'/ 

1 



PORT OF SAN DIEGO 

SIYB DISSOLVED COPPER TMDL 

2022 WINTER MONITORING EVENT 

FIELD SAMPLING QA CHECKLIST 

Jtation Location: Jl7L3- 2.... 

Mark each box with Y, N, or NA 

Field Procedures 

1. Station Occupation:
� ---.... ' 

Vessel has been an�E(J ( or tied off) ) 

Date/Time: ..1',,/4.::/2-? 

Station GPS coordi�ates (�1ux. _ 3m) and station identification verified and recorded 
Tide recorded 
Weather conditions recorded 
Surface water conditions (incl. currents) recorded (including H20 clarity by Secchi disk} 
Time of sampling recorded 
Water depth at sample site recorded 
General site observations recorded 
Check for boat cleaning operations in the area - if active, move to a new station 

2. Sample Collection:

Field staff wearing fresh, powder-free nitrile gloves 
Vessel engine has been shut off for 3-5 minutes prior to sampling 
SWAMP protocols utilized to avoid sample contamination (i.e., clean hands/dirty hands 
technique) 
Sampling instrument given site water rinse prior to deployment 
Sample bottles correctly labeled and match the station identification 
Sample bottles correctly labeled with date and time in accordance with Table 10 in the QAPP 
Sample bottles are lab-certified, contaminant-free in accordance with Table 10 in the QAPP 
Sample bottles contain correct preservative in accordance with Table 10 in the QAPP 
Samples bottles and containers are the correct type in accordance with Table 10 in the 
QAPP 

Sampling depth delineated on sampling instrument with a clear marking (sampling must 
occur within 1 m of surface) 
Field water quality readings taken 3 times: when arriving on station, while water samples are 
collected and again while sample bottles are being filled 
Sampling depth recorded 
Sample bottles filled in the following order: metals, organics, toxicity 
Staff avoided contaminating samples at all times 
Equipment rinsate blank and field blank have been collected (if applicable) 
Site replicate (i.e., duplicate) collected (if applicable) 
PPE properly removed and disposed of upon station completion 
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PORT OF SAN DIEGO 

SIYB DISSOLVED COPPER TMDL 

2022 WINTER MONITORING EVENT 

FIELD SAMPLING QA CHECKLIST 

3. Data Recording: ( 

Field notes have been recorded for this site before moving to the next /v 

Water samples properly logged on COG form 

Proper persons have signed the COG y 

4. Sample Storage:

Water samples properly stored on ice in a cooler y 
Cooler and samples hand delivered to labs y 
Completed COG included with courier to hand deliver to labs 

Additional Notes: 

f 



PORT OF SAN DIEGO 

SIYB DISSOLVED COPPER TMDL 

2022 WINTER MONITORING EVENT 

FIELD SAMPLING QA CHECKLIST 

Jtation Location: Date/Time: 

Mark each box with Y, N, or NA 

Field Procedures 

1. Station Occupation:

Vessel has¥eer anchored}( or tied off) 
Station GPS co�.::::-.:.L""iapprox. + 3 m) and station identification verified and recorded 
Tide recorded 
Weather conditions recorded 
Surface water conditions (incl. currents) recorded (including H20 clarity by Secchi disk) 
Time of sampling recorded 
Water depth at sample site recorded 
General site observations recorded 
Check for boat cleaning operations in the area - if active, move to a new station 

2. Sample Collection:

Field staff wearing fresh, powder-free nitrile gloves 
Vessel engine has been shut off for 3-5 minutes prior to sampling 
SWAMP protocols utilized to avoid sample contamination (i.e., clean hands/dirty hands 
technique) 
Sampling instrument given site water rinse prior to deployment 
Sample bottles correctly labeled and match the station identification 
Sample bottles correctly labeled with date and time in accordance with Table 10 in the QAPP 
Sample bottles are lab-certified, contaminant-free in accordance with Table 10 in the QAPP

Sample bottles contain correct preservative in accordance with Table 10 in the QAPP 
Samples bottles and containers are the correct type in accordance with Table 10 in the 
QAPP 

Sampling depth delineated on sampling instrument with a clear marking (sampling must 
occur within 1 m of surface) 
Field water quality readings taken 3 times: when arriving on station, while water samples are 
collected and again while sample bottles are being filled 
Sampling depth recorded �1-J.t..," 
Sample bottles filled in the following orderjmetals, orga� toxicify 
Staff avoided contaminating samples at all times 
Equipment rinsate blank and field blank have been collected (if applicable) 
Site replicate (i.e., duplicate) collected (if applicable) .t'\.� /h6u e,G,Vo.....Vl\� 
PPE properly removed and disposed of upon station completion 
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PORT OF SAN DIEGO 

SIYB DISSOLVED COPPER TMDL 

2022 WINTER MONITORING EVENT 

FIELD SAMPLING QA CHECKLIST 

3. Data Recording:

Field notes have been recorded for this site before moving to the next r' 
Water samples properly logged on COC form 

Proper persons have signed the COC 

4. Sample Storage:

Water samples properly stored on ice in a cooler 

Cooler and samples hand delivered to labs 

Completed COC included with courier to hand deliver to labs 

Additional Notes:

Signature of QA/QC Personnel,_::. --,,-��....:z.::::;::..::::.,..,4:.�� ....... ----

Print Name/Company:_��-4-____ .:....._ ____ �-�
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Date/Time: .3/,14:z___ �'" :;-
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PORT OF SAN DIEGO 

SIYB DISSOLVED COPPER TMDL 

2022 WINTER MONITORING EVENT 

FIELD SAMPLING QA CHECKLIST 

-,talion Location: Date/Time: .5 � Z-. 'ZZ. / I, 3 o

Mark each box with Y, N, or NA 

Field Procedures 

1. Station Occupation:
�-:\ 

Vessel has b�,er,
_.,.

{nchore§{or tied off) 
Station GPS cooratrnftes (approx.±. 3 m) and station identification verified and recorded 
Tide recorded 
Weather conditions recorded 
Surface water conditions (incl. currents) recorded (including H20 clarity by Secchi disk) 
Time of sampling recorded 
Water depth at sample site recorded 
General site observations recorded 
Check for boat cleaning operations in the area - if active, move to a new station 

2. Sample Collection:

Field staff wearing fresh, powder-free nitrile gloves 
Vessel engine has been shut off for 3-5 minutes prior to sampling 
SWAMP protocols utilized to avoid sample contamination (i.e., clean hands/dirty hands 
technique) 
Sampling instrument given site water rinse prior to deployment 
Sample bottles correctly labeled and match the station id�ntification 
Sample bottles correctly labeled with date and time in accordance with Table 10 in the QAPP 
Sample bottles are lab-certified, contaminant-free in accordance with Table 10 in the QAPP 
Sample bottles contain correct preservative in accordance with Table 10 in the QAPP 
Samples bottles and containers are the correct type in accordance with Table 10 in the 
QAPP 

Sampling depth delineated on sampling instrument with a clear marking (sampling must 
occur within 1 m of surface) 
Field water quality readings taken 3 times: when arriving on station, while water samples are 
collected and again while sample bottles are being filled 
Sampling depth recorded 

I -

Sample bottles filled in the following order: metals, organics, �ieity CL. "- \ � \\.e � 

Staff avoided contaminating samples at all times 
Equipment rinsate blank and field blank have been collected (if applic_able) 
Site replicate (i.e., duplicate) collected (if applicable) /,t�j,;� 
PPE properly removed and disposed of upon station complation 
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PORT OF SAN DIEGO 

SIYB DISSOLVED COPPER TMDL 

2022 WINTER MONITORING EVENT 

FIELD SAMPLING QA CHECKLIST 

3. Data Recording:

Field notes have been recorded for this site before moving to the next 

Water samples properly logged on COC form 

Proper persons have signed the COC 

4. Sample Storage:

Water samples properly stored on ice in a cooler 

Cooler and samples hand delivered to labs 

Completed COC included with courier to hand deliver to labs 

Additional Notes: 

Signature of QA/QC Personnel: �� DatefTime:

Print Name/Company: /-( r#¼'lrk - µ� 
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PORT OF SAN DIEGO 

SIYB DISSOLVED COPPER TMDL 

2022 WINTER MONITORING EVENT 

-,tation Location: 

Mark each box with Y, N, or NA 

Field Procedures 

1. Station Occupation:
-

---- -

FIELD SAMPLING QA CHECKLIST 

'" 

Vessel has beep1inchorei{or tied off) I,:; f/)(J-/
Station GPS co�n:nttates (approx.± 3 m) and station identification verified and recorded 
Tide recorded 
Weather conditions recorded 
Surface water conditions (incl. currents) recorded (including H20 clarity by Secchi disk) 
Time of sampling recorded 
Water depth at sample site recorded 
General site observations recorded 
Check for boat cleaning operations in the area - if active, move to a new station 

2. Sample Collection:

Field staff wearing fresh, powder-free nitrile gloves 
Vessel engine has been shut off for 3-5 minutes prior to sampling 
SWAMP protocols utilized to avoid sample contamination (i.e., clean hands/dirty hands 
technique) 
Sampling instrument given site water rinse prior to deployment 
Sample bottles correctly labeled and match the station identification 
Sample bottles correctly labeled with date and time in accordance with Table 1 O in the QAPP 
Sample bottles are lab-certified, contaminant-free in accordance with Table 10 in the QAPP 
Sample bottles contain correct preservative in accordance with Table 10 in the QAPP 
Samples bottles and containers are the correct type in accordance with Table 10 in the 
QAPP 

Sampling depth delineated on sampling instrument with a clear marking (sampling must 
occur within 1 m of surface) 
Field water quality readings taken 3 times: when arriving on station, while water samples are 
collected and again while sample bottles are being filled 
Sampling depth recorded 
Sample bottles filled in the following order: metals, organics, te*ieity � 
Staff avoided contaminating sam-'-- -� .:.!1 times --- ...... '"'-t' 

y,. �)5 

Equipment rinsate blank an�field blanfrh� been collected (if applicable) 
Site replicate (i.e., duplicate) collected (if applicable) 
PPE properly removed and disposed of upon station completion 
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PORT OF SAN DIEGO 

SIYB DISSOLVED COPPER TMDL 

2022 WINTER MONITORING EVENT 

FIELD SAMPLING QA CHECKLIST 

3. Data Recording:

Field notes have been recorded for this site before moving to the next 

Water samples properly logged on COG form 

Proper persons have signed the COG 

4. Sample Storage:

Water samples properly stored on ice in a cooler 

Cooler and samples hand delivered to labs 

Completed COG included with courier to hand deliver to labs 

Additional Notes:

Signature of QA/QC Personnel: �--� - --

Print Name/Company: <�J'cL. :1//c, - t,/'"""t_;? 

Date[Time: .:z/4..s ;{f-2. 
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Memo: Results from the 2022 and 2023 Winter Monitoring Events for the SIYB Dissolved Copper TMDL April 2023 

WSP USA Environment & Infrastructure, Inc. 

A-2: January 25, 2023 Event



PORT OF SAN DIEGO 

SIYB DISSOLVED COPPER TMDL 

2023 WINTER MONITORING EVENT 

FIELD WATER QUALITY DATA SHEET 

Station ID: 

Date: 
(mm/dd/yyyy) D\ / tJ)S' J,2.D·i2 

Time of Sample 
Collection: 0 U ·, JC,

GPS: 
(WGS84) 

Tide (ft): 

Lat. 

Water Depth (ft): --'-"''h\'-----+-'.i \'-C\'---_ 

Weather 
conditions: 

Surface Water 
Conditions: 

Water Visibility 
(ft): 

Time of Measurement Temperature 
(OC) 

Upon arrival on station 
--------

During sample coll�ction 

End of sample collection 

Time on Station: 
(hh:mm) ------

Time of 
CTD Cast: ------

Long. 

Time of Slack 
High Tide: -+--'I\_•._·�_}_ 

Wind (mph): 0 vvvf) \/\ 
' 

Sp. Cond. Salinity 
pH 

(µSiem) (ppt) 

�� N I A-
--........ 

��-
I"--. .. .._ 

DO 
(mg/L) 

Average value ---
.... � ............. 

. . 
*Water quality measured at the same depth as sample collect1on (1.e., w1th1n 1 meter from the surface) . 

Notes: 



































































Memo: Results from the 2022 and 2023 Winter Monitoring Events for the SIYB Dissolved Copper TMDL April 2023 

WSP USA Environment & Infrastructure, Inc.  

 

Appendix B 
 

Analytical Chemistry Laboratory Reports  



Memo: Results from the 2022 and 2023 Winter Monitoring Events for the SIYB Dissolved Copper TMDL April 2023 

WSP USA Environment & Infrastructure, Inc.  

 

B-1: March 22, 2022 Event  



[TOC_1]Cover Letter[TOC]

Certificate of Analysis
FINAL REPORT

Report Date:

 Project:

 Attn: 

Client:

P.O. #:

Fax:

Phones:

Turnaround Time:

Received Date:

4/12/2022

3/23/2022

Normal
Shelter Island Yacht Basin TMDL Winter Monitoring (Port of San 

Diego)

Billing Code:

9177 Sky Park Court, Ste A

San Diego, CA 92123

Marisa Swiderski

Wood - San Diego

(858) 300-4324

(858) 278-5300

Work Orders: 2C23057

EPA-UCMR #CA00211  ●  Guam-EPA #17-008R  ●  LACSD #10143  ●  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 Marisa Swiderski,

Enclosed are the results of analyses for samples received 3/23/22 with the Chain-of-Custody document. The samples were 

received in good condition, at 4.3 °C and on ice.  All analyses met the method criteria except as noted in the case narrative or in 

the report with data qualifiers.

Chris Samatmanakit

Reviewed by:

Project Manager

Page 1 of 162C23057

14859 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:Wood - San Diego

9177 Sky Park Court, Ste A

San Diego, CA  92123

Shelter Island Yacht Basin TMDL Winter 

Monitoring (Port of San Diego)

Marisa Swiderski

04/12/2022  18:00

Certificate of Analysis
FINAL REPORT

[TOC_1]Samples in Report[TOC]

Sample Summary
Sample Name Lab ID Matrix Sampled QualifiersSampled By

2C23057-01 03/22/22 15:50SIYB-1 Marisa Swiderski/Kate 

Buckley

Sea Water

2C23057-02 03/22/22 16:30SIYB-1 (REP) Marisa Swiderski/Kate 

Buckley

Sea Water

2C23057-03 03/22/22 15:00SIYB-2 Marisa Swiderski/Kate 

Buckley

Sea Water

2C23057-04 03/22/22 13:50SIYB-3 Marisa Swiderski/Kate 

Buckley

Sea Water

2C23057-05 03/22/22 13:00SIYB-4 Marisa Swiderski/Kate 

Buckley

Sea Water

2C23057-06 03/22/22 11:50SIYB-5 Marisa Swiderski/Kate 

Buckley

Sea Water

2C23057-07 03/22/22 10:30SIYB-6 Marisa Swiderski/Kate 

Buckley

Sea Water

2C23057-08 03/22/22 09:30SIYB-REF-1 Marisa Swiderski/Kate 

Buckley

Sea Water

2C23057-09 03/22/22 08:45SIYB-REF-2 Marisa Swiderski/Kate 

Buckley

Sea Water

2C23057-10 03/22/22 07:45SIYB-ER Marisa Swiderski/Kate 

Buckley

Water

2C23057-11 03/22/22 16:55SIYB-FB Marisa Swiderski/Kate 

Buckley

Water

Page 2 of 162C23057

14859 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:Wood - San Diego

9177 Sky Park Court, Ste A

San Diego, CA  92123

Shelter Island Yacht Basin TMDL Winter 

Monitoring (Port of San Diego)

Marisa Swiderski

04/12/2022  18:00

Certificate of Analysis
FINAL REPORT

[TOC_1]Sample Results[TOC]

Sample Results

2C23057-01 (Sea Water)

Sample:  SIYB-1 Sampled: 03/22/22 15:50 by Marisa Swiderski/Kate Buckley

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D

Prepared: 03/28/22 09:35

Instr: _ANALYST

Batch ID: W2C1847 Preparation: _NONE (WETCHEM) Analyst: ttf 

J5 mg/l 03/28/221Total Suspended Solids 3

Method: SM 5310B

Prepared: 03/30/22 13:52

Instr: TOC02

Batch ID: W2C2118 Preparation: _NONE (TOC/TOX) Analyst: mpw 

0.30 mg/l 04/01/2210.19Total Organic Carbon (TOC) 1.2

Method: SM 5310B

Prepared: 04/04/22 09:00

Instr: TOC02

Batch ID: W2D0053 Preparation: _NONE (TOC/TOX) Analyst: ajc 

0.30 mg/l 04/04/2210.15Dissolved Organic Carbon 1.0

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640

Prepared: 04/01/22 16:15

Instr: ICPMS03

Batch ID: W2D0063 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 04/02/2210.0038Copper, Total 12

0.20 ug/l 04/02/2210.036Zinc, Total 31

Method: EPA 1640

Prepared: 04/01/22 16:24

Instr: ICPMS03

Batch ID: W2D0066 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 04/02/2210.0038Copper, Dissolved 11

0.20 ug/l 04/02/2210.036Zinc, Dissolved 30

Page 3 of 162C23057
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Project Number:

Project Manager:

Reported:Wood - San Diego

9177 Sky Park Court, Ste A

San Diego, CA  92123

Shelter Island Yacht Basin TMDL Winter 

Monitoring (Port of San Diego)

Marisa Swiderski

04/12/2022  18:00

Certificate of Analysis
FINAL REPORT

Sample Results (Continued)

2C23057-02 (Sea Water)

Sample:  SIYB-1 (REP) Sampled: 03/22/22 16:30 by Marisa Swiderski/Kate Buckley

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D

Prepared: 03/28/22 09:35

Instr: _ANALYST

Batch ID: W2C1847 Preparation: _NONE (WETCHEM) Analyst: ttf 

J5 mg/l 03/28/221Total Suspended Solids 4

Method: SM 5310B

Prepared: 03/30/22 13:52

Instr: TOC02

Batch ID: W2C2118 Preparation: _NONE (TOC/TOX) Analyst: mpw 

0.30 mg/l 04/01/2210.19Total Organic Carbon (TOC) 1.2

Method: SM 5310B

Prepared: 04/04/22 09:00

Instr: TOC02

Batch ID: W2D0053 Preparation: _NONE (TOC/TOX) Analyst: ajc 

0.30 mg/l 04/04/2210.15Dissolved Organic Carbon 1.0

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640

Prepared: 04/01/22 16:15

Instr: ICPMS03

Batch ID: W2D0063 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 04/02/2210.0038Copper, Total 13

0.20 ug/l 04/02/2210.036Zinc, Total 32

Method: EPA 1640

Prepared: 04/01/22 16:24

Instr: ICPMS03

Batch ID: W2D0066 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 04/02/2210.0038Copper, Dissolved 12

0.20 ug/l 04/02/2210.036Zinc, Dissolved 31
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Project Number:

Project Manager:

Reported:Wood - San Diego

9177 Sky Park Court, Ste A

San Diego, CA  92123

Shelter Island Yacht Basin TMDL Winter 

Monitoring (Port of San Diego)

Marisa Swiderski

04/12/2022  18:00

Certificate of Analysis
FINAL REPORT

Sample Results (Continued)

2C23057-03 (Sea Water)

Sample:  SIYB-2 Sampled: 03/22/22 15:00 by Marisa Swiderski/Kate Buckley

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D

Prepared: 03/25/22 09:20

Instr: OVEN15

Batch ID: W2C1767 Preparation: _NONE (WETCHEM) Analyst: jao 

5 mg/l 03/25/221Total Suspended Solids 7

Method: SM 5310B

Prepared: 03/30/22 13:52

Instr: TOC02

Batch ID: W2C2118 Preparation: _NONE (TOC/TOX) Analyst: mpw 

0.30 mg/l 04/01/2210.19Total Organic Carbon (TOC) 1.0

Method: SM 5310B

Prepared: 04/04/22 09:00

Instr: TOC02

Batch ID: W2D0053 Preparation: _NONE (TOC/TOX) Analyst: ajc 

0.30 mg/l 04/04/2210.15Dissolved Organic Carbon 0.91

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640

Prepared: 04/01/22 16:15

Instr: ICPMS03

Batch ID: W2D0063 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 04/02/2210.0038Copper, Total 6.1

0.20 ug/l 04/02/2210.036Zinc, Total 17

Method: EPA 1640

Prepared: 04/01/22 16:24

Instr: ICPMS03

Batch ID: W2D0066 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 04/02/2210.0038Copper, Dissolved 5.4

0.20 ug/l 04/02/2210.036Zinc, Dissolved 15
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Project Number:

Project Manager:

Reported:Wood - San Diego

9177 Sky Park Court, Ste A

San Diego, CA  92123

Shelter Island Yacht Basin TMDL Winter 

Monitoring (Port of San Diego)

Marisa Swiderski

04/12/2022  18:00

Certificate of Analysis
FINAL REPORT

Sample Results (Continued)

2C23057-04 (Sea Water)

Sample:  SIYB-3 Sampled: 03/22/22 13:50 by Marisa Swiderski/Kate Buckley

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D

Prepared: 03/25/22 09:20

Instr: OVEN15

Batch ID: W2C1767 Preparation: _NONE (WETCHEM) Analyst: jao 

5 mg/l 03/25/221Total Suspended Solids 6

Method: SM 5310B

Prepared: 03/30/22 13:52

Instr: TOC02

Batch ID: W2C2118 Preparation: _NONE (TOC/TOX) Analyst: mpw 

0.30 mg/l 04/01/2210.19Total Organic Carbon (TOC) 1.1

Method: SM 5310B

Prepared: 04/04/22 09:00

Instr: TOC02

Batch ID: W2D0053 Preparation: _NONE (TOC/TOX) Analyst: ajc 

0.30 mg/l 04/04/2210.15Dissolved Organic Carbon 0.91

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640

Prepared: 04/01/22 16:15

Instr: ICPMS03

Batch ID: W2D0063 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 04/02/2210.0038Copper, Total 6.5

0.20 ug/l 04/02/2210.036Zinc, Total 17

Method: EPA 1640

Prepared: 04/01/22 16:24

Instr: ICPMS03

Batch ID: W2D0066 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 04/02/2210.0038Copper, Dissolved 5.7

0.20 ug/l 04/02/2210.036Zinc, Dissolved 16
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Project Number:

Project Manager:

Reported:Wood - San Diego

9177 Sky Park Court, Ste A

San Diego, CA  92123

Shelter Island Yacht Basin TMDL Winter 

Monitoring (Port of San Diego)

Marisa Swiderski

04/12/2022  18:00

Certificate of Analysis
FINAL REPORT

Sample Results (Continued)

2C23057-05 (Sea Water)

Sample:  SIYB-4 Sampled: 03/22/22 13:00 by Marisa Swiderski/Kate Buckley

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D

Prepared: 03/25/22 09:20

Instr: OVEN15

Batch ID: W2C1767 Preparation: _NONE (WETCHEM) Analyst: jao 

5 mg/l 03/25/221Total Suspended Solids 6

Method: SM 5310B

Prepared: 03/30/22 13:52

Instr: TOC02

Batch ID: W2C2118 Preparation: _NONE (TOC/TOX) Analyst: mpw 

0.30 mg/l 04/01/2210.19Total Organic Carbon (TOC) 1.1

Method: SM 5310B

Prepared: 04/04/22 09:00

Instr: TOC02

Batch ID: W2D0053 Preparation: _NONE (TOC/TOX) Analyst: ajc 

0.30 mg/l 04/04/2210.15Dissolved Organic Carbon 1.0

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640

Prepared: 04/01/22 16:15

Instr: ICPMS03

Batch ID: W2D0063 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 04/02/2210.0038Copper, Total 6.0

0.20 ug/l 04/02/2210.036Zinc, Total 17

Method: EPA 1640

Prepared: 04/01/22 16:24

Instr: ICPMS03

Batch ID: W2D0066 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 04/02/2210.0038Copper, Dissolved 5.3

0.20 ug/l 04/02/2210.036Zinc, Dissolved 16
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Project Number:

Project Manager:

Reported:Wood - San Diego

9177 Sky Park Court, Ste A

San Diego, CA  92123

Shelter Island Yacht Basin TMDL Winter 

Monitoring (Port of San Diego)

Marisa Swiderski

04/12/2022  18:00

Certificate of Analysis
FINAL REPORT

Sample Results (Continued)

2C23057-06 (Sea Water)

Sample:  SIYB-5 Sampled: 03/22/22 11:50 by Marisa Swiderski/Kate Buckley

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D

Prepared: 03/25/22 09:20

Instr: OVEN15

Batch ID: W2C1767 Preparation: _NONE (WETCHEM) Analyst: jao 

5 mg/l 03/25/221Total Suspended Solids 6

Method: SM 5310B

Prepared: 03/30/22 13:52

Instr: TOC02

Batch ID: W2C2118 Preparation: _NONE (TOC/TOX) Analyst: mpw 

0.30 mg/l 04/01/2210.19Total Organic Carbon (TOC) 1.4

Method: SM 5310B

Prepared: 04/04/22 09:00

Instr: TOC02

Batch ID: W2D0053 Preparation: _NONE (TOC/TOX) Analyst: ajc 

0.30 mg/l 04/04/2210.15Dissolved Organic Carbon 0.96

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640

Prepared: 04/01/22 16:15

Instr: ICPMS03

Batch ID: W2D0063 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 04/02/2210.0038Copper, Total 4.8

0.20 ug/l 04/02/2210.036Zinc, Total 13

Method: EPA 1640

Prepared: 04/01/22 16:24

Instr: ICPMS03

Batch ID: W2D0066 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 04/02/2210.0038Copper, Dissolved 4.3

0.20 ug/l 04/02/2210.036Zinc, Dissolved 12
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Project Number:

Project Manager:

Reported:Wood - San Diego

9177 Sky Park Court, Ste A

San Diego, CA  92123

Shelter Island Yacht Basin TMDL Winter 

Monitoring (Port of San Diego)

Marisa Swiderski

04/12/2022  18:00

Certificate of Analysis
FINAL REPORT

Sample Results (Continued)

2C23057-07 (Sea Water)

Sample:  SIYB-6 Sampled: 03/22/22 10:30 by Marisa Swiderski/Kate Buckley

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D

Prepared: 03/25/22 09:20

Instr: OVEN15

Batch ID: W2C1767 Preparation: _NONE (WETCHEM) Analyst: jao 

J5 mg/l 03/25/221Total Suspended Solids 4

Method: SM 5310B

Prepared: 03/30/22 13:52

Instr: TOC02

Batch ID: W2C2118 Preparation: _NONE (TOC/TOX) Analyst: mpw 

0.30 mg/l 04/01/2210.19Total Organic Carbon (TOC) 1.1

Method: SM 5310B

Prepared: 04/04/22 09:00

Instr: TOC02

Batch ID: W2D0053 Preparation: _NONE (TOC/TOX) Analyst: ajc 

0.30 mg/l 04/05/2210.15Dissolved Organic Carbon 0.92

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640

Prepared: 04/01/22 16:15

Instr: ICPMS03

Batch ID: W2D0063 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 04/02/2210.0038Copper, Total 3.0

0.20 ug/l 04/02/2210.036Zinc, Total 8.7

Method: EPA 1640

Prepared: 04/01/22 16:24

Instr: ICPMS03

Batch ID: W2D0066 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 04/02/2210.0038Copper, Dissolved 2.6

0.20 ug/l 04/02/2210.036Zinc, Dissolved 8.2

Page 9 of 162C23057

14859 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:Wood - San Diego

9177 Sky Park Court, Ste A

San Diego, CA  92123

Shelter Island Yacht Basin TMDL Winter 

Monitoring (Port of San Diego)

Marisa Swiderski

04/12/2022  18:00

Certificate of Analysis
FINAL REPORT

Sample Results (Continued)

2C23057-08 (Sea Water)

Sample:  SIYB-REF-1 Sampled: 03/22/22  9:30 by Marisa Swiderski/Kate Buckley

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D

Prepared: 03/25/22 09:20

Instr: OVEN15

Batch ID: W2C1767 Preparation: _NONE (WETCHEM) Analyst: jao 

5 mg/l 03/25/221Total Suspended Solids 10

Method: SM 5310B

Prepared: 03/30/22 13:52

Instr: TOC02

Batch ID: W2C2118 Preparation: _NONE (TOC/TOX) Analyst: mpw 

0.30 mg/l 04/01/2210.19Total Organic Carbon (TOC) 0.95

Method: SM 5310B

Prepared: 04/04/22 09:00

Instr: TOC02

Batch ID: W2D0053 Preparation: _NONE (TOC/TOX) Analyst: ajc 

0.30 mg/l 04/05/2210.15Dissolved Organic Carbon 0.91

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640

Prepared: 04/01/22 16:15

Instr: ICPMS03

Batch ID: W2D0063 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 04/02/2210.0038Copper, Total 2.5

0.20 ug/l 04/02/2210.036Zinc, Total 7.6

Method: EPA 1640

Prepared: 04/01/22 16:24

Instr: ICPMS03

Batch ID: W2D0066 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 04/02/2210.0038Copper, Dissolved 2.2

0.20 ug/l 04/02/2210.036Zinc, Dissolved 6.9
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Project Number:

Project Manager:

Reported:Wood - San Diego

9177 Sky Park Court, Ste A

San Diego, CA  92123

Shelter Island Yacht Basin TMDL Winter 

Monitoring (Port of San Diego)

Marisa Swiderski

04/12/2022  18:00

Certificate of Analysis
FINAL REPORT

Sample Results (Continued)

2C23057-09 (Sea Water)

Sample:  SIYB-REF-2 Sampled: 03/22/22  8:45 by Marisa Swiderski/Kate Buckley

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D

Prepared: 03/25/22 09:20

Instr: OVEN15

Batch ID: W2C1767 Preparation: _NONE (WETCHEM) Analyst: jao 

5 mg/l 03/25/221Total Suspended Solids 9

Method: SM 5310B

Prepared: 03/30/22 13:52

Instr: TOC02

Batch ID: W2C2118 Preparation: _NONE (TOC/TOX) Analyst: mpw 

0.30 mg/l 04/01/2210.19Total Organic Carbon (TOC) 0.97

Method: SM 5310B

Prepared: 04/04/22 09:00

Instr: TOC02

Batch ID: W2D0053 Preparation: _NONE (TOC/TOX) Analyst: ajc 

0.30 mg/l 04/05/2210.15Dissolved Organic Carbon 0.95

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640

Prepared: 04/01/22 16:15

Instr: ICPMS03

Batch ID: W2D0063 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 04/02/2210.0038Copper, Total 2.8

0.20 ug/l 04/02/2210.036Zinc, Total 8.4

Method: EPA 1640

Prepared: 04/01/22 16:24

Instr: ICPMS03

Batch ID: W2D0066 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 04/02/2210.0038Copper, Dissolved 2.5

0.20 ug/l 04/02/2210.036Zinc, Dissolved 7.7
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Project Number:

Project Manager:

Reported:Wood - San Diego

9177 Sky Park Court, Ste A

San Diego, CA  92123

Shelter Island Yacht Basin TMDL Winter 

Monitoring (Port of San Diego)

Marisa Swiderski

04/12/2022  18:00

Certificate of Analysis
FINAL REPORT

Sample Results (Continued)

2C23057-10 (Water)

Sample:  SIYB-ER Sampled: 03/22/22  7:45 by Marisa Swiderski/Kate Buckley

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D

Prepared: 03/25/22 09:20

Instr: OVEN15

Batch ID: W2C1767 Preparation: _NONE (WETCHEM) Analyst: jao 

J5 mg/l 03/25/221Total Suspended Solids 0.5

Method: SM 5310B

Prepared: 03/30/22 13:52

Instr: TOC02

Batch ID: W2C2118 Preparation: _NONE (TOC/TOX) Analyst: mpw 

0.30 mg/l 04/01/2210.19Total Organic Carbon (TOC) ND

Method: SM 5310B

Prepared: 04/04/22 09:00

Instr: TOC02

Batch ID: W2D0053 Preparation: _NONE (TOC/TOX) Analyst: ajc 

J0.30 mg/l 04/05/2210.15Dissolved Organic Carbon 0.16

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640

Prepared: 04/01/22 16:15

Instr: ICPMS03

Batch ID: W2D0063 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 04/02/2210.0038Copper, Total 0.039

0.20 ug/l 04/02/2210.036Zinc, Total 0.61

Method: EPA 1640

Prepared: 04/01/22 16:24

Instr: ICPMS03

Batch ID: W2D0066 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 04/02/2210.0038Copper, Dissolved 0.093

0.20 ug/l 04/02/2210.036Zinc, Dissolved 0.21
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Project Number:

Project Manager:

Reported:Wood - San Diego

9177 Sky Park Court, Ste A

San Diego, CA  92123

Shelter Island Yacht Basin TMDL Winter 

Monitoring (Port of San Diego)

Marisa Swiderski

04/12/2022  18:00

Certificate of Analysis
FINAL REPORT

Sample Results (Continued)

2C23057-11 (Water)

Sample:  SIYB-FB Sampled: 03/22/22 16:55 by Marisa Swiderski/Kate Buckley

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D

Prepared: 03/28/22 09:35

Instr: _ANALYST

Batch ID: W2C1847 Preparation: _NONE (WETCHEM) Analyst: ttf 

5 mg/l 03/28/221Total Suspended Solids ND

Method: SM 5310B

Prepared: 03/30/22 13:52

Instr: TOC02

Batch ID: W2C2118 Preparation: _NONE (TOC/TOX) Analyst: mpw 

0.30 mg/l 04/01/2210.19Total Organic Carbon (TOC) ND

Method: SM 5310B

Prepared: 04/04/22 09:00

Instr: TOC02

Batch ID: W2D0053 Preparation: _NONE (TOC/TOX) Analyst: ajc 

0.30 mg/l 04/05/2210.15Dissolved Organic Carbon ND

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640

Prepared: 04/01/22 16:15

Instr: ICPMS03

Batch ID: W2D0063 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 04/02/2210.0038Copper, Total 0.49

0.20 ug/l 04/02/2210.036Zinc, Total ND

Method: EPA 1640

Prepared: 04/01/22 16:24

Instr: ICPMS03

Batch ID: W2D0066 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 04/02/2210.0038Copper, Dissolved 0.015

0.20 ug/l 04/02/2210.036Zinc, Dissolved ND
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Project Number:

Project Manager:

Reported:Wood - San Diego

9177 Sky Park Court, Ste A

San Diego, CA  92123

Shelter Island Yacht Basin TMDL Winter 

Monitoring (Port of San Diego)

Marisa Swiderski

04/12/2022  18:00

Certificate of Analysis
FINAL REPORT

[TOC_1]Quality Assurance Results[TOC]

Quality Control Results
Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit QualifierMDL

Batch:  W2C1767 - SM 2540D 

Prepared & Analyzed: 03/25/22 Blank (W2C1767-BLK1)

5 mg/lTotal Suspended Solids ND

Prepared & Analyzed: 03/25/22 LCS (W2C1767-BS1)

5 49.9 90-110100mg/lTotal Suspended Solids 50.0

Prepared & Analyzed: 03/25/22 Source: 2C04007-01Duplicate (W2C1767-DUP1)

J5 3.60 106mg/lTotal Suspended Solids 3.40

Prepared & Analyzed: 03/25/22 Source: 2C22026-01Duplicate (W2C1767-DUP2)

5 95.8 102mg/lTotal Suspended Solids 98.0

Batch:  W2C1847 - SM 2540D 

Prepared & Analyzed: 03/28/22 Blank (W2C1847-BLK1)

5 mg/lTotal Suspended Solids ND

Prepared & Analyzed: 03/28/22 LCS (W2C1847-BS1)

5 55.4 90-110101mg/lTotal Suspended Solids 56.2

Prepared & Analyzed: 03/28/22 Source: 2C23032-01Duplicate (W2C1847-DUP1)

5 208 108mg/lTotal Suspended Solids 192

Prepared & Analyzed: 03/28/22 Source: 2C23057-01Duplicate (W2C1847-DUP2)

J5 3.40 103mg/lTotal Suspended Solids 3.30

Batch:  W2C2118 - SM 5310B 

Prepared: 03/30/22  Analyzed: 03/31/22 Blank (W2C2118-BLK1)

0.30 mg/l0.19Total Organic Carbon (TOC) ND

Prepared: 03/30/22  Analyzed: 03/31/22 LCS (W2C2118-BS1)

0.30 2.00 2076-11593mg/l0.19Total Organic Carbon (TOC) 1.86

Prepared: 03/30/22  Analyzed: 04/01/22 Source: 2C23057-01Matrix Spike (W2C2118-MS1)

MS-010.30 2.00 1.16 2076-11570mg/l0.19Total Organic Carbon (TOC) 2.56

Prepared: 03/30/22  Analyzed: 04/01/22 Source: 2C23057-01Matrix Spike Dup (W2C2118-MSD1)

MS-010.30 2.00 1.16 2076-11565 4mg/l0.19Total Organic Carbon (TOC) 2.45

Batch:  W2D0053 - SM 5310B 

Prepared & Analyzed: 04/04/22 Blank (W2D0053-BLK1)

0.30 mg/l0.15Dissolved Organic Carbon ND

Prepared & Analyzed: 04/04/22 LCS (W2D0053-BS1)

0.30 2.00 2074-12093mg/l0.15Dissolved Organic Carbon 1.86

Prepared & Analyzed: 04/04/22 Source: 2C23057-01Matrix Spike (W2D0053-MS1)

MS-010.30 2.00 1.04 2074-12060mg/l0.15Dissolved Organic Carbon 2.23

Prepared: 04/04/22  Analyzed: 04/05/22 Source: 2C23057-01Matrix Spike Dup (W2D0053-MSD1)

MS-010.30 2.00 1.04 2074-12064 4mg/l0.15Dissolved Organic Carbon 2.32
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Project Number:

Project Manager:

Reported:Wood - San Diego

9177 Sky Park Court, Ste A

San Diego, CA  92123

Shelter Island Yacht Basin TMDL Winter 

Monitoring (Port of San Diego)

Marisa Swiderski

04/12/2022  18:00

Certificate of Analysis
FINAL REPORT

Quality Control Results (Continued)

Metals - Low Level by 1600 Series Methods

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit QualifierMDL

Batch:  W2D0063 - EPA 1640 

Prepared: 04/01/22  Analyzed: 04/02/22 Blank (W2D0063-BLK1)

0.010 ug/l0.0038Copper, Total ND

0.20 ug/l0.036Zinc, Total ND

Prepared: 04/01/22  Analyzed: 04/02/22 LCS (W2D0063-BS1)

0.010 10.0 2583-109104ug/l0.0038Copper, Total 10.4

0.20 30.0 3068-132110ug/l0.036Zinc, Total 33.1

Prepared: 04/01/22  Analyzed: 04/02/22 Source: 2C23057-01Matrix Spike (W2D0063-MS1)

0.010 10.0 12.0 2583-109108ug/l0.0038Copper, Total 22.8

0.20 30.0 30.9 3068-132108ug/l0.036Zinc, Total 63.4

Prepared: 04/01/22  Analyzed: 04/02/22 Source: 2C23057-02Matrix Spike (W2D0063-MS2)

0.010 10.0 13.0 2583-109109ug/l0.0038Copper, Total 23.9

0.20 30.0 31.8 3068-132109ug/l0.036Zinc, Total 64.5

Prepared: 04/01/22  Analyzed: 04/02/22 Source: 2C23057-01Matrix Spike Dup (W2D0063-MSD1)

0.010 10.0 12.0 2583-109108 0.1ug/l0.0038Copper, Total 22.8

0.20 30.0 30.9 3068-132110 0.7ug/l0.036Zinc, Total 63.8

Prepared: 04/01/22  Analyzed: 04/02/22 Source: 2C23057-02Matrix Spike Dup (W2D0063-MSD2)

0.010 10.0 13.0 2583-109104 2ug/l0.0038Copper, Total 23.3

0.20 30.0 31.8 3068-132109 0.06ug/l0.036Zinc, Total 64.6

Batch:  W2D0066 - EPA 1640 

Prepared: 04/01/22  Analyzed: 04/02/22 Blank (W2D0066-BLK1)

0.010 ug/l0.0038Copper, Dissolved ND

0.20 ug/l0.036Zinc, Dissolved ND

Prepared: 04/01/22  Analyzed: 04/02/22 LCS (W2D0066-BS1)

0.010 10.0 3070-130103ug/l0.0038Copper, Dissolved 10.3

0.20 30.0 3068-132104ug/l0.036Zinc, Dissolved 31.3

Prepared: 04/01/22  Analyzed: 04/02/22 Source: 2C23057-01Matrix Spike (W2D0066-MS1)

0.010 10.0 10.9 3070-130107ug/l0.0038Copper, Dissolved 21.5

0.20 30.0 29.9 3068-132106ug/l0.036Zinc, Dissolved 61.8

Prepared: 04/01/22  Analyzed: 04/02/22 Source: 2C23057-02Matrix Spike (W2D0066-MS2)

0.010 10.0 12.0 3070-130105ug/l0.0038Copper, Dissolved 22.5

0.20 30.0 31.2 3068-132106ug/l0.036Zinc, Dissolved 63.1

Prepared: 04/01/22  Analyzed: 04/02/22 Source: 2C23057-01Matrix Spike Dup (W2D0066-MSD1)

0.010 10.0 10.9 3070-130107 0.03ug/l0.0038Copper, Dissolved 21.5

0.20 30.0 29.9 3068-132107 0.2ug/l0.036Zinc, Dissolved 61.9

Prepared: 04/01/22  Analyzed: 04/02/22 Source: 2C23057-02Matrix Spike Dup (W2D0066-MSD2)

0.010 10.0 12.0 3070-130105 0.1ug/l0.0038Copper, Dissolved 22.5

0.20 30.0 31.2 3068-132109 1ug/l0.036Zinc, Dissolved 63.8
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Project Number:

Project Manager:

Reported:Wood - San Diego

9177 Sky Park Court, Ste A

San Diego, CA  92123

Shelter Island Yacht Basin TMDL Winter 

Monitoring (Port of San Diego)

Marisa Swiderski

04/12/2022  18:00

Certificate of Analysis
FINAL REPORT

[TOC_1]Qualifiers and Definitions[TOC]

Notes and Definitions
Item Definition

Estimated conc. detected <MRL and >MDL.J

The spike recovery for this QC sample is outside of established control limits possibly due to sample matrix interference.MS-01

Percent Recovery%REC

DilutionDil

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)

MRL

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

Relative Percent DifferenceRPD

Sample that was matrix spiked or duplicated.Source

Any remaining sample(s) will be disposed of one month from the final report date unless other arrangements are made in advance.

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 MIS002.
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Memo: Results from the 2022 and 2023 Winter Monitoring Events for the SIYB Dissolved Copper TMDL April 2023 

WSP USA Environment & Infrastructure, Inc.  

 

B-2: January 25, 2023 Event  



[TOC_1]Cover Letter[TOC]

Certificate of Analysis
FINAL REPORT

Report Date:

 Project:

 Attn: 

Client:

P.O. #:

Fax:

Phones:

Turnaround Time:

Received Date:

2/24/2023

1/26/2023

Normal
2023 SIYB TMDL Winter Monitoring

C015102550

Billing Code:

9177 Sky Park Court, Ste A

San Diego, CA 92123

Marisa Swiderski

WSP USA E&I Inc. - San Diego

(858) 300-4324

(858) 278-5300

Work Orders: 3A26102

DoD-ELAP ANAB #ADE-2882     DoD-ISO ANAB #     ELAP-CA #1132     EPA-UCMR #CA00211     ISO17025 ANAB #L2457.01     LACSD 

#10143

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 Marisa Swiderski,

Enclosed are the results of analyses for samples received 1/26/23 with the Chain-of-Custody document. The samples were 

received in good condition, at 4.3 °C and on ice.  All analyses met the method criteria except as noted in the case narrative or in 

the report with data qualifiers.

Chris Samatmanakit

Reviewed by:

Project Manager
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Project Number:

Project Manager:

Reported:WSP USA E&I Inc. - San Diego

9177 Sky Park Court, Ste A

San Diego, CA  92123

2023 SIYB TMDL Winter Monitoring

Marisa Swiderski

02/24/2023  11:02

Certificate of Analysis
FINAL REPORT

[TOC_1]Samples in Report[TOC]

Sample Summary

Sample Name Lab ID Matrix Sampled QualifiersSampled By

3A26102-01 01/25/23 06:25SIYB-ER Marisa Swiderski / Kate 

Buckley

Water

3A26102-02 01/25/23 07:20SIYB-REF-2 Marisa Swiderski / Kate 

Buckley

Water

3A26102-03 01/25/23 08:00SIYB-REF-1 Marisa Swiderski / Kate 

Buckley

Water

3A26102-04 01/25/23 09:00SIYB-6 Marisa Swiderski / Kate 

Buckley

Water

3A26102-05 01/25/23 10:00SIYB-5 Marisa Swiderski / Kate 

Buckley

Water

3A26102-06 01/25/23 11:00SIYB-4 Marisa Swiderski / Kate 

Buckley

Water

3A26102-07 01/25/23 12:00SIYB-3 Marisa Swiderski / Kate 

Buckley

Water

3A26102-08 01/25/23 13:00SIYB-2 Marisa Swiderski / Kate 

Buckley

Water

3A26102-09 01/25/23 14:00SIYB-1 Marisa Swiderski / Kate 

Buckley

Water

3A26102-10 01/25/23 14:50SIYB-1 (REP) Marisa Swiderski / Kate 

Buckley

Water

3A26102-11 01/25/23 15:20SIYB-FB Marisa Swiderski / Kate 

Buckley

Water
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Project Number:

Project Manager:

Reported:WSP USA E&I Inc. - San Diego

9177 Sky Park Court, Ste A

San Diego, CA  92123

2023 SIYB TMDL Winter Monitoring

Marisa Swiderski

02/24/2023  11:02

Certificate of Analysis
FINAL REPORT

[TOC_1]Sample Results[TOC]

Sample Results

3A26102-01 (Water)

Sample:  SIYB-ER Sampled: 01/25/23  6:25 by Marisa Swiderski / Kate Buckley

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D

Prepared: 01/27/23 09:40

Instr: OVEN15

Batch ID: W3A2312 Preparation: _NONE (WETCHEM) Analyst: mes 

J5 mg/l 01/27/231Total Suspended Solids 0.4

Method: SM 5310B

Prepared: 02/02/23 08:39

Instr: TOC02

Batch ID: W3B0162 Preparation: _NONE (TOC/TOX) Analyst: ajc 

J0.30 mg/l 02/03/2310.19Total Organic Carbon (TOC) 0.21

Method: SM 5310B

Prepared: 02/06/23 13:21

Instr: TOC02

Batch ID: W3B0440 Preparation: _NONE (TOC/TOX) Analyst: ajc 

J0.30 mg/l 02/07/2310.15Dissolved Organic Carbon 0.25

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640

Prepared: 02/15/23 15:55

Instr: ICPMS08

Batch ID: W3B1337 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 02/16/2310.0038Copper, Dissolved 0.037

0.20 ug/l 02/16/2310.036Zinc, Dissolved 1.9

Method: EPA 1640

Prepared: 02/16/23 12:18

Instr: ICPMS08

Batch ID: W3B1445 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 02/16/2310.0038Copper, Total 0.061

0.20 ug/l 02/16/2310.036Zinc, Total 3.8
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Project Number:

Project Manager:

Reported:WSP USA E&I Inc. - San Diego

9177 Sky Park Court, Ste A

San Diego, CA  92123

2023 SIYB TMDL Winter Monitoring

Marisa Swiderski

02/24/2023  11:02

Certificate of Analysis
FINAL REPORT

Sample Results (Continued)

3A26102-02 (Water)

Sample:  SIYB-REF-2 Sampled: 01/25/23  7:20 by Marisa Swiderski / Kate Buckley

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D

Prepared: 01/27/23 09:40

Instr: OVEN15

Batch ID: W3A2312 Preparation: _NONE (WETCHEM) Analyst: mes 

J5 mg/l 01/27/231Total Suspended Solids 4

Method: SM 5310B

Prepared: 02/02/23 08:39

Instr: TOC02

Batch ID: W3B0162 Preparation: _NONE (TOC/TOX) Analyst: ajc 

0.30 mg/l 02/03/2310.19Total Organic Carbon (TOC) 1.4

Method: SM 5310B

Prepared: 02/06/23 13:21

Instr: TOC02

Batch ID: W3B0440 Preparation: _NONE (TOC/TOX) Analyst: ajc 

0.30 mg/l 02/07/2310.15Dissolved Organic Carbon 1.4

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640

Prepared: 02/15/23 15:55

Instr: ICPMS08

Batch ID: W3B1337 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 02/16/2310.0038Copper, Dissolved 2.2

0.20 ug/l 02/16/2310.036Zinc, Dissolved 14

Method: EPA 1640

Prepared: 02/16/23 12:18

Instr: ICPMS08

Batch ID: W3B1445 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 02/16/2310.0038Copper, Total 2.5

0.20 ug/l 02/16/2310.036Zinc, Total 14
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Project Number:

Project Manager:

Reported:WSP USA E&I Inc. - San Diego

9177 Sky Park Court, Ste A

San Diego, CA  92123

2023 SIYB TMDL Winter Monitoring

Marisa Swiderski

02/24/2023  11:02

Certificate of Analysis
FINAL REPORT

Sample Results (Continued)

3A26102-03 (Water)

Sample:  SIYB-REF-1 Sampled: 01/25/23  8:00 by Marisa Swiderski / Kate Buckley

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D

Prepared: 01/27/23 09:40

Instr: OVEN15

Batch ID: W3A2312 Preparation: _NONE (WETCHEM) Analyst: mes 

5 mg/l 01/27/231Total Suspended Solids 6

Method: SM 5310B

Prepared: 02/02/23 08:39

Instr: TOC02

Batch ID: W3B0162 Preparation: _NONE (TOC/TOX) Analyst: ajc 

0.30 mg/l 02/03/2310.19Total Organic Carbon (TOC) 1.2

Method: SM 5310B

Prepared: 02/06/23 13:21

Instr: TOC02

Batch ID: W3B0440 Preparation: _NONE (TOC/TOX) Analyst: ajc 

0.30 mg/l 02/07/2310.15Dissolved Organic Carbon 1.3

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640

Prepared: 02/15/23 15:55

Instr: ICPMS08

Batch ID: W3B1337 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 02/16/2310.0038Copper, Dissolved 1.6

0.20 ug/l 02/16/2310.036Zinc, Dissolved 6.1

Method: EPA 1640

Prepared: 02/16/23 12:18

Instr: ICPMS08

Batch ID: W3B1445 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 02/16/2310.0038Copper, Total 1.6

0.20 ug/l 02/16/2310.036Zinc, Total 5.9
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Project Number:

Project Manager:

Reported:WSP USA E&I Inc. - San Diego

9177 Sky Park Court, Ste A

San Diego, CA  92123

2023 SIYB TMDL Winter Monitoring

Marisa Swiderski

02/24/2023  11:02

Certificate of Analysis
FINAL REPORT

Sample Results (Continued)

3A26102-04 (Water)

Sample:  SIYB-6 Sampled: 01/25/23  9:00 by Marisa Swiderski / Kate Buckley

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D

Prepared: 01/27/23 09:40

Instr: OVEN15

Batch ID: W3A2312 Preparation: _NONE (WETCHEM) Analyst: mes 

5 mg/l 01/27/231Total Suspended Solids 5

Method: SM 5310B

Prepared: 02/02/23 08:39

Instr: TOC02

Batch ID: W3B0162 Preparation: _NONE (TOC/TOX) Analyst: ajc 

0.30 mg/l 02/03/2310.19Total Organic Carbon (TOC) 1.2

Method: SM 5310B

Prepared: 02/06/23 13:21

Instr: TOC02

Batch ID: W3B0440 Preparation: _NONE (TOC/TOX) Analyst: ajc 

0.30 mg/l 02/07/2310.15Dissolved Organic Carbon 1.2

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640

Prepared: 02/15/23 15:55

Instr: ICPMS08

Batch ID: W3B1337 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 02/16/2310.0038Copper, Dissolved 2.3

0.20 ug/l 02/16/2310.036Zinc, Dissolved 8.9

Method: EPA 1640

Prepared: 02/16/23 12:18

Instr: ICPMS08

Batch ID: W3B1445 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 02/16/2310.0038Copper, Total 2.3

0.20 ug/l 02/16/2310.036Zinc, Total 8.1
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Project Number:

Project Manager:

Reported:WSP USA E&I Inc. - San Diego

9177 Sky Park Court, Ste A

San Diego, CA  92123

2023 SIYB TMDL Winter Monitoring

Marisa Swiderski

02/24/2023  11:02

Certificate of Analysis
FINAL REPORT

Sample Results (Continued)

3A26102-05 (Water)

Sample:  SIYB-5 Sampled: 01/25/23 10:00 by Marisa Swiderski / Kate Buckley

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D

Prepared: 01/27/23 09:40

Instr: OVEN15

Batch ID: W3A2312 Preparation: _NONE (WETCHEM) Analyst: mes 

5 mg/l 01/27/231Total Suspended Solids 5

Method: SM 5310B

Prepared: 02/02/23 08:39

Instr: TOC02

Batch ID: W3B0162 Preparation: _NONE (TOC/TOX) Analyst: ajc 

0.30 mg/l 02/03/2310.19Total Organic Carbon (TOC) 1.2

Method: SM 5310B

Prepared: 02/06/23 13:21

Instr: TOC02

Batch ID: W3B0440 Preparation: _NONE (TOC/TOX) Analyst: ajc 

0.30 mg/l 02/07/2310.15Dissolved Organic Carbon 1.4

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640

Prepared: 02/15/23 15:55

Instr: ICPMS08

Batch ID: W3B1337 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 02/16/2310.0038Copper, Dissolved 3.7

0.20 ug/l 02/16/2310.036Zinc, Dissolved 14

Method: EPA 1640

Prepared: 02/16/23 12:18

Instr: ICPMS08

Batch ID: W3B1445 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 02/16/2310.0038Copper, Total 3.7

0.20 ug/l 02/16/2310.036Zinc, Total 13
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Project Number:

Project Manager:

Reported:WSP USA E&I Inc. - San Diego

9177 Sky Park Court, Ste A

San Diego, CA  92123

2023 SIYB TMDL Winter Monitoring

Marisa Swiderski

02/24/2023  11:02

Certificate of Analysis
FINAL REPORT

Sample Results (Continued)

3A26102-06 (Water)

Sample:  SIYB-4 Sampled: 01/25/23 11:00 by Marisa Swiderski / Kate Buckley

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D

Prepared: 01/27/23 09:40

Instr: OVEN15

Batch ID: W3A2312 Preparation: _NONE (WETCHEM) Analyst: mes 

5 mg/l 01/27/231Total Suspended Solids 5

Method: SM 5310B

Prepared: 02/02/23 08:39

Instr: TOC02

Batch ID: W3B0162 Preparation: _NONE (TOC/TOX) Analyst: ajc 

0.30 mg/l 02/03/2310.19Total Organic Carbon (TOC) 1.2

Method: SM 5310B

Prepared: 02/06/23 13:21

Instr: TOC02

Batch ID: W3B0440 Preparation: _NONE (TOC/TOX) Analyst: ajc 

0.30 mg/l 02/07/2310.15Dissolved Organic Carbon 1.3

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640

Prepared: 02/15/23 15:55

Instr: ICPMS08

Batch ID: W3B1337 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 02/16/2310.0038Copper, Dissolved 5.2

0.20 ug/l 02/16/2310.036Zinc, Dissolved 19

Method: EPA 1640

Prepared: 02/16/23 12:18

Instr: ICPMS08

Batch ID: W3B1445 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 02/16/2310.0038Copper, Total 5.4

0.20 ug/l 02/16/2310.036Zinc, Total 19
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Project Number:

Project Manager:

Reported:WSP USA E&I Inc. - San Diego

9177 Sky Park Court, Ste A

San Diego, CA  92123

2023 SIYB TMDL Winter Monitoring

Marisa Swiderski

02/24/2023  11:02

Certificate of Analysis
FINAL REPORT

Sample Results (Continued)

3A26102-07 (Water)

Sample:  SIYB-3 Sampled: 01/25/23 12:00 by Marisa Swiderski / Kate Buckley

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D

Prepared: 01/27/23 09:40

Instr: OVEN15

Batch ID: W3A2312 Preparation: _NONE (WETCHEM) Analyst: mes 

5 mg/l 01/27/231Total Suspended Solids 5

Method: SM 5310B

Prepared: 02/02/23 08:39

Instr: TOC02

Batch ID: W3B0162 Preparation: _NONE (TOC/TOX) Analyst: ajc 

0.30 mg/l 02/03/2310.19Total Organic Carbon (TOC) 1.2

Method: SM 5310B

Prepared: 02/06/23 13:21

Instr: TOC02

Batch ID: W3B0440 Preparation: _NONE (TOC/TOX) Analyst: ajc 

0.30 mg/l 02/07/2310.15Dissolved Organic Carbon 1.4

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640

Prepared: 02/15/23 15:55

Instr: ICPMS08

Batch ID: W3B1337 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 02/16/2310.0038Copper, Dissolved 5.3

0.20 ug/l 02/16/2310.036Zinc, Dissolved 20

Method: EPA 1640

Prepared: 02/16/23 12:18

Instr: ICPMS08

Batch ID: W3B1445 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 02/16/2310.0038Copper, Total 5.3

0.20 ug/l 02/16/2310.036Zinc, Total 19
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Project Number:

Project Manager:

Reported:WSP USA E&I Inc. - San Diego

9177 Sky Park Court, Ste A

San Diego, CA  92123

2023 SIYB TMDL Winter Monitoring

Marisa Swiderski

02/24/2023  11:02

Certificate of Analysis
FINAL REPORT

Sample Results (Continued)

3A26102-08 (Water)

Sample:  SIYB-2 Sampled: 01/25/23 13:00 by Marisa Swiderski / Kate Buckley

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D

Prepared: 01/27/23 09:40

Instr: OVEN15

Batch ID: W3A2312 Preparation: _NONE (WETCHEM) Analyst: mes 

5 mg/l 01/27/231Total Suspended Solids 10

Method: SM 5310B

Prepared: 02/02/23 08:39

Instr: TOC02

Batch ID: W3B0162 Preparation: _NONE (TOC/TOX) Analyst: ajc 

0.30 mg/l 02/03/2310.19Total Organic Carbon (TOC) 1.3

Method: SM 5310B

Prepared: 02/06/23 13:21

Instr: TOC02

Batch ID: W3B0440 Preparation: _NONE (TOC/TOX) Analyst: ajc 

0.30 mg/l 02/07/2310.15Dissolved Organic Carbon 1.3

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640

Prepared: 02/15/23 15:55

Instr: ICPMS08

Batch ID: W3B1337 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 02/16/2310.0038Copper, Dissolved 6.9

0.20 ug/l 02/16/2310.036Zinc, Dissolved 28

Method: EPA 1640

Prepared: 02/16/23 12:18

Instr: ICPMS08

Batch ID: W3B1445 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 02/16/2310.0038Copper, Total 7.3

0.20 ug/l 02/16/2310.036Zinc, Total 26
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Sample Results (Continued)

3A26102-09 (Water)

Sample:  SIYB-1 Sampled: 01/25/23 14:00 by Marisa Swiderski / Kate Buckley

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D

Prepared: 01/27/23 09:40

Instr: OVEN15

Batch ID: W3A2312 Preparation: _NONE (WETCHEM) Analyst: mes 

5 mg/l 01/27/231Total Suspended Solids 9

Method: SM 5310B

Prepared: 02/02/23 08:39

Instr: TOC02

Batch ID: W3B0162 Preparation: _NONE (TOC/TOX) Analyst: ajc 

0.30 mg/l 02/03/2310.19Total Organic Carbon (TOC) 1.2

Method: SM 5310B

Prepared: 02/06/23 13:21

Instr: TOC02

Batch ID: W3B0440 Preparation: _NONE (TOC/TOX) Analyst: ajc 

0.30 mg/l 02/07/2310.15Dissolved Organic Carbon 1.3

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640

Prepared: 02/15/23 15:55

Instr: ICPMS08

Batch ID: W3B1337 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 02/16/2310.0038Copper, Dissolved 7.7

0.20 ug/l 02/16/2310.036Zinc, Dissolved 26

Method: EPA 1640

Prepared: 02/16/23 12:18

Instr: ICPMS08

Batch ID: W3B1445 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 02/16/2310.0038Copper, Total 7.3

0.20 ug/l 02/16/2310.036Zinc, Total 23
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Sample Results (Continued)

3A26102-10 (Water)

Sample:  SIYB-1 (REP) Sampled: 01/25/23 14:50 by Marisa Swiderski / Kate Buckley

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D

Prepared: 01/31/23 11:13

Instr: OVEN15

Batch ID: W3A2544 Preparation: _NONE (WETCHEM) Analyst: mes 

J5 mg/l 01/31/231Total Suspended Solids 4

Method: SM 5310B

Prepared: 02/02/23 08:39

Instr: TOC02

Batch ID: W3B0162 Preparation: _NONE (TOC/TOX) Analyst: ajc 

0.30 mg/l 02/03/2310.19Total Organic Carbon (TOC) 1.3

Method: SM 5310B

Prepared: 02/06/23 13:21

Instr: TOC02

Batch ID: W3B0440 Preparation: _NONE (TOC/TOX) Analyst: ajc 

0.30 mg/l 02/07/2310.15Dissolved Organic Carbon 1.2

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640

Prepared: 02/15/23 15:55

Instr: ICPMS08

Batch ID: W3B1337 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 02/16/2310.0038Copper, Dissolved 7.9

0.20 ug/l 02/16/2310.036Zinc, Dissolved 28

Method: EPA 1640

Prepared: 02/16/23 12:18

Instr: ICPMS08

Batch ID: W3B1445 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 02/16/2310.0038Copper, Total 8.0

0.20 ug/l 02/16/2310.036Zinc, Total 26
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Sample Results (Continued)

3A26102-11 (Water)

Sample:  SIYB-FB Sampled: 01/25/23 15:20 by Marisa Swiderski / Kate Buckley

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 2540D

Prepared: 02/01/23 12:54

Instr: OVEN15

Batch ID: W3B0029 Preparation: _NONE (WETCHEM) Analyst: mes 

J5 mg/l 02/01/231Total Suspended Solids 0.3

Method: SM 5310B

Prepared: 02/02/23 08:39

Instr: TOC02

Batch ID: W3B0162 Preparation: _NONE (TOC/TOX) Analyst: ajc 

J0.30 mg/l 02/03/2310.19Total Organic Carbon (TOC) 0.22

Method: SM 5310B

Prepared: 02/06/23 13:21

Instr: TOC02

Batch ID: W3B0440 Preparation: _NONE (TOC/TOX) Analyst: ajc 

0.30 mg/l 02/07/2310.15Dissolved Organic Carbon 0.34

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640

Prepared: 02/15/23 15:55

Instr: ICPMS08

Batch ID: W3B1337 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 02/16/2310.0038Copper, Dissolved 0.036

0.20 ug/l 02/16/2310.036Zinc, Dissolved ND

Method: EPA 1640

Prepared: 02/16/23 12:18

Instr: ICPMS08

Batch ID: W3B1445 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 02/16/2310.0038Copper, Total 0.12

0.20 ug/l 02/16/2310.036Zinc, Total 0.30
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[TOC_1]Quality Assurance Results[TOC]

Quality Control Results

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit QualifierMDL

Batch:  W3A2312 - SM 2540D 

Prepared & Analyzed: 01/27/23 Blank (W3A2312-BLK1)

J5 mg/lTotal Suspended Solids 1.10

Prepared & Analyzed: 01/27/23 LCS (W3A2312-BS1)

5 54.0 90-110101mg/lTotal Suspended Solids 54.7

Prepared & Analyzed: 01/27/23 Source: 3A26015-01Duplicate (W3A2312-DUP1)

5 2780 109mg/lTotal Suspended Solids 3040

Prepared & Analyzed: 01/27/23 Source: 3A27056-01Duplicate (W3A2312-DUP2)

5 128 102mg/lTotal Suspended Solids 126

Batch:  W3A2544 - SM 2540D 

Prepared & Analyzed: 01/31/23 Blank (W3A2544-BLK1)

5 mg/lTotal Suspended Solids ND

Prepared & Analyzed: 01/31/23 LCS (W3A2544-BS1)

5 55.4 90-11095mg/lTotal Suspended Solids 52.5

Prepared & Analyzed: 01/31/23 Source: 3A25110-03Duplicate (W3A2544-DUP1)

5 18.0 109mg/lTotal Suspended Solids 16.4

Prepared & Analyzed: 01/31/23 Source: 3A25110-08Duplicate (W3A2544-DUP2)

5 8.00 107mg/lTotal Suspended Solids 8.60

Batch:  W3B0029 - SM 2540D 

Prepared & Analyzed: 02/01/23 Blank (W3B0029-BLK1)

J5 mg/lTotal Suspended Solids 0.200

Prepared & Analyzed: 02/01/23 LCS (W3B0029-BS1)

5 63.7 90-110102mg/lTotal Suspended Solids 65.0

Prepared & Analyzed: 02/01/23 Source: 3A27039-01Duplicate (W3B0029-DUP1)

5 64.2 109mg/lTotal Suspended Solids 58.4

Prepared & Analyzed: 02/01/23 Source: 3A27093-01Duplicate (W3B0029-DUP2)

5 28.3 104mg/lTotal Suspended Solids 27.1

Batch:  W3B0162 - SM 5310B 

Prepared: 02/02/23  Analyzed: 02/03/23 Blank (W3B0162-BLK1)

0.30 mg/l0.19Total Organic Carbon (TOC) ND

Prepared: 02/02/23  Analyzed: 02/03/23 LCS (W3B0162-BS1)

0.30 2.00 2076-115100mg/l0.19Total Organic Carbon (TOC) 1.99

Prepared: 02/02/23  Analyzed: 02/03/23 Source: 3A26102-09Matrix Spike (W3B0162-MS1)

0.30 2.00 1.24 2076-115101mg/l0.19Total Organic Carbon (TOC) 3.27

Prepared: 02/02/23  Analyzed: 02/03/23 Source: 3A26102-09Matrix Spike Dup (W3B0162-MSD1)

0.30 2.00 1.24 2076-11599 1mg/l0.19Total Organic Carbon (TOC) 3.23

Batch:  W3B0440 - SM 5310B 

Prepared: 02/06/23  Analyzed: 02/07/23 Blank (W3B0440-BLK1)

0.30 mg/l0.15Dissolved Organic Carbon ND
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Quality Control Results (Continued)

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods (Continued)

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit QualifierMDL

Batch:  W3B0440 - SM 5310B  (Continued)

Prepared: 02/06/23  Analyzed: 02/07/23 Blank (W3B0440-BLK2)

A-010.30 mg/l0.15Dissolved Organic Carbon ND

Prepared: 02/06/23  Analyzed: 02/07/23 LCS (W3B0440-BS1)

0.30 2.00 2074-120100mg/l0.15Dissolved Organic Carbon 2.01

Prepared: 02/06/23  Analyzed: 02/07/23 Source: 3A26102-09Matrix Spike (W3B0440-MS1)

0.30 2.00 1.26 2074-120107mg/l0.15Dissolved Organic Carbon 3.39

Prepared: 02/06/23  Analyzed: 02/07/23 Source: 3A26102-09Matrix Spike Dup (W3B0440-MSD1)

0.30 2.00 1.26 2074-120109 1mg/l0.15Dissolved Organic Carbon 3.43
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Quality Control Results (Continued)

Metals - Low Level by 1600 Series Methods

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit QualifierMDL

Batch:  W3B1337 - EPA 1640 

Prepared: 02/15/23  Analyzed: 02/16/23 Blank (W3B1337-BLK1)

0.010 ug/l0.0038Copper, Dissolved ND

0.20 ug/l0.036Zinc, Dissolved ND

Prepared: 02/15/23  Analyzed: 02/16/23 LCS (W3B1337-BS1)

0.010 10.0 3070-130107ug/l0.0038Copper, Dissolved 10.7

0.20 30.0 3068-132111ug/l0.036Zinc, Dissolved 33.4

Prepared: 02/15/23  Analyzed: 02/16/23 Source: 3A26102-09Matrix Spike (W3B1337-MS1)

0.010 10.0 7.69 3070-130109ug/l0.0038Copper, Dissolved 18.6

0.20 30.0 25.9 3068-132113ug/l0.036Zinc, Dissolved 59.8

Prepared: 02/15/23  Analyzed: 02/16/23 Source: 3A26102-10Matrix Spike (W3B1337-MS2)

0.010 10.0 7.87 3070-13092ug/l0.0038Copper, Dissolved 17.1

0.20 30.0 28.5 3068-13295ug/l0.036Zinc, Dissolved 57.1

Prepared: 02/15/23  Analyzed: 02/16/23 Source: 3A26102-09Matrix Spike Dup (W3B1337-MSD1)

0.010 10.0 7.69 3070-130111 1ug/l0.0038Copper, Dissolved 18.8

0.20 30.0 25.9 3068-132120 3ug/l0.036Zinc, Dissolved 61.7

Prepared: 02/15/23  Analyzed: 02/16/23 Source: 3A26102-10Matrix Spike Dup (W3B1337-MSD2)

0.010 10.0 7.87 3070-130100 4ug/l0.0038Copper, Dissolved 17.8

0.20 30.0 28.5 3068-132103 4ug/l0.036Zinc, Dissolved 59.4

Batch:  W3B1445 - EPA 1640 

Prepared & Analyzed: 02/16/23 Blank (W3B1445-BLK1)

0.010 ug/l0.0038Copper, Total ND

0.20 ug/l0.036Zinc, Total ND

Prepared & Analyzed: 02/16/23 LCS (W3B1445-BS1)

0.010 10.0 2583-10999ug/l0.0038Copper, Total 9.90

0.20 30.0 3068-132103ug/l0.036Zinc, Total 30.9

Prepared & Analyzed: 02/16/23 Source: 3A26102-09Matrix Spike (W3B1445-MS1)

0.010 10.0 7.30 2583-109101ug/l0.0038Copper, Total 17.4

0.20 30.0 23.4 3068-132101ug/l0.036Zinc, Total 53.9

Prepared & Analyzed: 02/16/23 Source: 3A26102-10Matrix Spike (W3B1445-MS2)

0.010 10.0 7.98 2583-10995ug/l0.0038Copper, Total 17.5

0.20 30.0 26.4 3068-132101ug/l0.036Zinc, Total 56.7

Prepared & Analyzed: 02/16/23 Source: 3A26102-09Matrix Spike Dup (W3B1445-MSD1)

0.010 10.0 7.30 2583-10997 2ug/l0.0038Copper, Total 17.0

0.20 30.0 23.4 3068-13297 3ug/l0.036Zinc, Total 52.5

Prepared & Analyzed: 02/16/23 Source: 3A26102-10Matrix Spike Dup (W3B1445-MSD2)

0.010 10.0 7.98 2583-10999 2ug/l0.0038Copper, Total 17.9

0.20 30.0 26.4 3068-132102 0.8ug/l0.036Zinc, Total 57.2
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[TOC_1]Qualifiers and Definitions[TOC]

Notes and Definitions
Item Definition

filtered and acidified 01/25/2023A-01

Estimated conc. detected <MRL and >MDL.J

Percent Recovery%REC

DilutionDil

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)

MRL

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

Relative Percent DifferenceRPD

Sample that was matrix spiked or duplicated.Source

Any remaining sample(s) will be disposed of one month from the final report date unless other arrangements are made in advance.

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 MIS002.
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Memo: Results from the 2022 and 2023 Winter Monitoring Events for the SIYB Dissolved Copper TMDL April 2023 

WSP USA Environment & Infrastructure, Inc.  

 

C-1: March 22, 2022 Event  





Client: Port of San Diego   Monitoring Period: March 2022 
Project: Shelter Island Yacht Basin TMDL Monitoring   Test IDs: 22-03-050 to -063  
   

Wood – Aquatic Toxicology Laboratory  Page 1 of 9 

INTRODUCTION 
Located in the Port of San Diego, Shelter Island Yacht Basin (SIYB) was issued an Investigative 
Order (R9-2011-0036, amended from Resolution No. R9-2005-0019) from the San Diego Regional 
Water Quality Control Board that requires annual monitoring for the SIYB Dissolved Copper Total 
Maximum Daily Load (TMDL) program.  The monitoring program requires the performance of 
water column toxicity testing at 7 locations within the basin area.  The 7 sample sites are tested 
for chronic toxicity with the mussel species Mytilus galloprovincialis, and for acute toxicity with 
the Pacific topsmelt species Atherinops affinis. Testing was conducted during March 2022 as part 
of a winter monitoring event.  
Staff for Wood Environment & Infrastructure Solutions, Inc. (Wood) collected and delivered all 7 
samples to Wood’s in-house Aquatic Toxicology Laboratory located in San Diego, California.  The 
samples were collected on March 22, 2022, and testing was initiated on March 23, 2022.      

MATERIALS & METHODS 
Sample Information 

Client: Port of San Diego 

Project Name: Shelter Island Yacht Basin Annual TMDL Monitoring 

Monitoring Period: March 2022 (winter event) 

Sample IDs (7 sites): SIYB-1, SIYB-2, SIYB-3, SIYB-4, SIYB-5, SIYB-6, and 
SIYB-REF-1  

Sample Collection Date, Times: 3/22/2022, 09:30 – 15:50  

Sample Receipt Date, Time: 3/22/2022, 17:40 

Table 1. Water Quality Measured Upon Sample Receipt 

Sample ID Temp. 
(̊C) 

pH  
(units) 

DO  
(mg/L) 

Salinity 
(ppt) 

Alkalinity 
(mg/L) 

TRC 
(mg/L) 

SIYB-1 13.7 7.74 7.9 32.9 124 <0.02 

SIYB-2 13.0 7.74 8.0 32.8 123 0.03 

SIYB-3 4.9 7.76 8.2 32.3 126 0.03 

SIYB-4 1.9 7.77 8.6 32.5 122 <0.02 

SIYB-5 3.9 7.77 8.2 32.5 121 <0.02 

SIYB-6 2.2 7.76 8.2 32.5 123 <0.02 

SIYB-REF-1 4.6 7.76 8.0 32.5 119 <0.02 
DO = dissolved oxygen, TRC = total residual chlorine 
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Chronic Mussel Development Test Specifications 

Test Period: 3/23/2022, 16:15 – 3/25/2022, 16:15 

Test Organism: Mytilus galloprovincialis (bivalve - mussel) 

Test Organism Source: Field-collected – Mission Bay (San Diego, CA) 

Test Organism Age at start: Fertilized embryos (<4 hours old)  

Test Procedure: 

Test Endpoint: 

Test Concentrations: 

Treatment Concentrations: 

48-hour embryo-larval development 

Combined survival & proportion normal (ASTM) 

Lab Control, 6.25, 12.5, 25, 50, and 100% sample 

Filter Control and 100% Filtered (1.2µm filter) 

Lab Control/Dilution Water: Natural seawater from the inlet at Scripps Institution 
of Oceanography (20-µm filtered) 

Protocols Used: EPA 1995 West Coast Manual (EPA/600/R-95/136); 
and ASTM 1998 (E 724-98).  

EPA Test Acceptability Criteria: Control: ≥50% survival; ≥90% proportion normal; 
and minimum significant difference (MSD) <25%  

ASTM Test Acceptability Criteria: 

Reference Toxicant Test: 

Statistical Analysis Software: 

Control: ≥70% combined survival/proportion normal 

Lab Control, 2.5, 5.0, 10, 20, and 40 µg/L copper 

CETIS™ v.1.9.3.0  

 
Calculating the mussel test endpoint: Embryos within each test replicate are scored under a 
microscope by counting all larvae observed in the vial.  Percent survival is evaluated by comparing 
the total number of larvae observed in each vial to an initial (time-zero) density count derived 
from 5 surrogate exposure chambers (vials) interspersed within the test and preserved 
immediately after adding embryos.  Each larva is scored as normal or abnormal resulting in a 
second test endpoint; proportion normal.  Normal development is exhibited by a clearly defined 
“D-shaped” shell with a clear straight line as a hinge, while abnormal development is exhibited 
by any clear abnormalities or differences to the normal “D-shaped” shell. This includes larva that 
have not fully developed a clear straight hinge (this is exhibited by a slightly curved hinge).  
Abnormal development was further enumerated to determine the magnitude of effect.  The 
abnormal larvae were counted as having 1) a curved hinge, which indicates a moderate effect, 
or 2) more significant defects or abnormalities, which indicates a more severe effect. Examples 
of each of the larva (normal, abnormal with curved hinge, and abnormal with severe effects) are 
presented in Figure 1.  A final combined surviving normal embryo endpoint is calculated by 
comparing the number of recovered normal embryos in each replicate test chamber to the 
average number of fertilized embryos counted in the time zero vials.  Results for the combined 
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embryo development endpoint are presented herein in the main report, with supporting 
summaries and analyses of the individual percent survival and percent normal endpoints included 
in Appendix A    

Figure 1. Images of Different Larva Development 

   
1) Normal D-shape/straight hinge     2) Abnormal with curved hinge     3) Abnormal with severe effects 

Pacific Topsmelt Acute Survival Test Specifications 

Test Start Date, Time: 

Test End Date, Time: 

3/23/2022, 11:40 – 12:30 

3/27/2022, 12:40 – 13:15 

Test Organism: Atherinops affinis (Pacific topsmelt) 

Organism Source; Age at start: Aquatic BioSystems (Fort Collins, CO); 14-days old 

Test Procedure and Endpoint: 

Test Concentrations: 

Replicates/Number of Organisms: 

96-hour static-renewal acute survival test 

Lab Control, 25, 50, and 100% each sample 

6 replicates/5 fish per replicate (30 fish/conc.) 

Lab Control/Dilution Water: Natural seawater collected from the inlet at Scripps 
Institution of Oceanography (34 ppt salinity) 

USEPA Protocol: EPA/821/R-02/012, 2002 Acute Manual 

Test Acceptability Criteria: 

Reference Toxicant Test: 

Statistical Software: 

≥90% mean survival in the control  

Lab Control, 25, 50, 100, 200, and 400 µg/L copper 

CETIS™ v1.9.3.0 
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RESULTS 
Test results were evaluated using two USEPA methods of analysis.  The results were first analyzed 
using the standard approach with multiple comparisons on a dilution series of concentrations to 
develop a No Observed Effect Concentration (NOEC).  Then, the results were analyzed using the 
EPA Test of Significant Toxicity (TST) approach, as referenced in USEPA 2010.  The TST approach 
applies a modified t-test that accounts for the statistical power of the test and the magnitude of 
the biological effect in determining the presence of toxicity.  The instream waste concentration 
(IWC) is the 100% sample.  The IWC is compared to the Control for statistical analysis.  The TST 
results in a “Pass” if there are no biologically significant effects with the sample (non-toxic), or it 
will result in a “Fail” if there are significant effects (toxic).       

Chronic Mussel Test: 
For the chronic mussel development test, a standard dilution series of 6.25, 12.5, 25, 50, and 
100% effluent was performed on the unfiltered sample from each of the 7 sites.  For the chronic 
mussel test, the most significant effects were observed in site SIYB-1, where there was a 12% 
effect observed in the 100% undiluted sample compared to the Lab Control. This 12% effect was 
significant using the standard method of analysis, which resulted in a NOEC equal to the 50% 
concentration. However, using the TST method of analysis, this effect was not significant, 
resulting in a Pass with the TST.  The other 6 sites all resulted in less than a 3.0% effect. 
Therefore, the other 6 sites resulted in a NOEC equal to 100% sample and a Pass with the TST. 
The chronic test results for the unfiltered samples are summarized and presented in Table 2. 
The 100% concentration for each sample was also tested after filtering with a 1.2µm mesh screen 
to remove any potential algae or other native organisms. The 100% filtered sample was compared 
to a Filter Control (lab control water that received the same filtering treatment).  The filtered 
samples produced similar results to the unfiltered samples.  The most effect was observed in the 
SIYB-1 sample. However, the effect was only 6.9%, which is slightly less than the 12% effect 
observed in the unfiltered sample. The other 6 sites all resulted in less than a 3.0% effect. All 7 
sites, though, resulted in a NOEC equal to 100% and a Pass with the TST. Summary results for 
the filtered samples are presented in Table 3.    
As described in the Methods section, abnormal larvae were further enumerated as either having 
a curved hinge (moderate effect) or having clear abnormalities or defects (severe effect). During 
this round of testing, the frequency of curved hinges observed remained low as presented in 
Table 4.  The greatest effect was observed in the 100% concentration of SIYB-1. There was 3.6% 
with curved hinges in the unfiltered 100% sample and 3.4% in the filtered 100% sample. All 
other sites and concentrations all had less than 1.0% with curved hinges.     
All raw data and associated statistical analyses for the mussel tests are provided for reference in 
Appendix A. 
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Table 2. Summary of Chronic Mussel Test Results: Unfiltered Samples 

Sample 
Concentration  

(%) 

Sample ID / Combined Survival & Proportion Normal (%) 

SIYB-1 SIYB-2 SIYB-3 SIYB-4 SIYB-5 SIYB-6 SIYB-
REF-1 

Lab Control 90.8 85.0 89.1 91.0 91.6 89.6 91.1 

6.25 93.4 88.2 86.0 89.9 91.7 88.7 90.9 

12.5 90.4 90.6 85.2 87.2 89.4 90.0 92.6 

25 92.8 89.1 88.4 92.1 89.7 89.3 90.3 

50 92.3 89.5 88.5 91.8 90.7 90.4 92.3 

100 79.9 86.5 90.5 92.3 91.4 93.0 88.5 
 

NOEC 50 100 100 100 100 100 100 

EC50 >100 >100 >100 >100 >100 >100 >100 

% Effect 12.0 -1.8 -1.6 -1.5 0.2 -3.8 2.9 

TST Result Pass Pass Pass Pass Pass Pass Pass 

NOEC = the highest concentration tested that results in No Observed Effect 
EC50 = the concentration expected to cause a 50% adverse effect to the organisms 
% Effect = the % effect of the IWC compared to control; a negative value indicates the IWC out-performed the control 
TST = Test of Significant Toxicity; a “Pass” indicates no toxicity was observed with the sample 

Table 3. Summary of Chronic Mussel Test Results: 1.2 µm Filtered Samples 

Sample 
Concentration  

(%) 

Sample ID / Combined Survival & Proportion Normal (%) 

SIYB-1 SIYB-2 SIYB-3 SIYB-4 SIYB-5 SIYB-6 SIYB-
REF-1 

Filter Control 89.4 91.3 84.0 83.4 88.0 90.5 89.2 

100 filtered 83.2 89.2 88.5 89.1 90.3 89.3 91.6 
 

NOEC 100 100 100 100 100 100 100 

% Effect 6.9 2.3 -5.4 -6.9 -2.6 1.4 -2.8 

TST Result Pass Pass Pass Pass Pass Pass Pass 

NOEC = the highest concentration tested that results in No Observed Effect 
% Effect = the % effect of the IWC compared to control; a negative value indicates the IWC out-performed the control 
TST = Test of Significant Toxicity; a “Pass” indicates no toxicity was observed with the sample 
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Table 4. Summary of Chronic Mussel Test: Percentage of Curved Hinges 

Sample 
Concentration  

(%) 

Sample ID / Mean Number of Curved Hinges (%) 

SIYB-1 SIYB-2 SIYB-3 SIYB-4 SIYB-5 SIYB-6 SIYB-
REF-1 

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 0.3 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 0.0 0.0 0.0 0.0 0.0 

100 3.6 0.0 0.0 0.0 0.0 0.0 0.4 

Filter Control 0.0 0.0 0.0 0.4 0.0 0.0 0.0 

100 Filtered 3.4 0.0 0.0 0.0 0.0 0.0 0.0 
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Acute Pacific Topsmelt Test: 
For the acute topsmelt survival test, the 7 sample sites were tested along with 3 sets of Lab 
Controls.  There was one Lab Control per two sample sites (except the SIYB-REF-1 site went with 
the final two sites).  All 3 Lab Controls were valid with 90% or greater survival.  Also, all 7 sample 
sites resulted in less than 4.0% effect when compared to the Lab Control. Therefore, all 7 sites 
resulted in a NOEC equal to the 100% concentration and a Pass with the TST analysis. A summary 
of the acute topsmelt test results is presented in Table 5. All raw data and associated statistical 
analyses for the topsmelt tests are provided for reference in Appendix B. 

Table 5. Summary of Acute Topsmelt Test Results 

Sample 
Concentration  

(%) 

Sample ID / Mean Survival (%) 

SIYB-1 SIYB-2 SIYB-3 SIYB-4 SIYB-5 SIYB-6 SIYB-
REF-1 

Lab Control 96.7 96.7 100 100 100 100 100 

25 100 96.7 100 100 100 100 100 

50 100 93.3 100 100 100 100 100 

100 100 96.7 100 100 96.7 100 100 
 

NOEC 100 100 100 100 100 100 100 

LC50 >100 >100 >100 >100 >100 >100 >100 

% Effect -3.5 0.0 0.0 0.0 3.3 0.0 0.0 

TST Result Pass Pass Pass Pass Pass Pass Pass 

NOEC = the highest concentration tested that results in No Observed Effect 
LC50 = the concentration expected to cause a lethal effect to 50% of the fish 
% Effect = the % effect of the IWC compared to control; a negative value indicates the IWC out-performed the control 
TST = Test of Significant Toxicity; a “Pass” indicates no toxicity was observed with the sample 

 
QUALITY ASSURANCE 
Samples were received by the lab in good condition the same day as collected.  The samples 
were checked in, water quality measured, and then held in cold storage (4oC) until testing.  Both 
chronic and acute tests were initiated the following day within the 36-hour holding time limit.  For 
test organisms, the mussels were collected by Wood staff the morning of test initiation.  The 
topsmelt were received by a commercial supplier 5-days prior to testing.  The fish were held in-
house and allowed to acclimate to test conditions. There was <10% mortality with the fish during 
holding, which is considered typical, as there is naturally some die-off of weaker fish within a 
population.  The topsmelt were determined to be of good quality for initiating tests.   
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For the chronic mussel test, each sample was tested with its own Lab Control.  All 7 Lab Controls 
met the EPA test acceptability criteria (TAC) of 50% or greater survival and 90% or greater 
proportion normal. All the Lab Controls also met the ASTM TAC of 70% or greater for the 
combined survival and proportion normal endpoint.  All samples were analyzed for the combined 
endpoint to determine percent effects and TST results.     

For the acute topsmelt test, there were 3 Lab Controls conducted with the 7 samples, and all 3 
met the TAC of 90% or greater survival. Both acute and chronic tests were performed in 
accordance with EPA protocol guidelines and no major deviations were required during the testing 
period. Any minor deviations or errors made with recordings are noted on the raw bench sheets 
for both test species. A list of data qualifier codes is provided in Appendix C.  Sample receipt 
information and chain of custody forms are provided in Appendix D.     

Concurrent reference toxicant tests were conducted with both species.  Both acute and chronic 
tests met the TAC and were deemed valid.  The median effect concentration (EC50) for both tests 
was within two standard deviations of the historical control chart mean for the laboratory.  This 
indicates both the mussels and the topsmelt were healthy and resulted in typical sensitivity to the 
copper toxicant.  A summary of the reference toxicant results for both species is presented in 
Table 6.  Raw data, statistical analysis, and control charts for the reference toxicant tests are 
provided in Appendix E.   

Table 6. Summary of Copper Reference Toxicant Test Results 

Test Species 
& Endpoint 

NOEC  
(µg/L) 

EC50 
(µg/L) 

Historical EC50   
± 2SD range (µg/L) 

Chronic Mussel 
Combined Surviving/Normal 

Embryo Development 
5.0 12.6 4.54 – 17.8  

Acute Pacific Topsmelt 
96-hour Survival 50 159 71.3 – 278  

NOEC = the highest concentration tested that results in No Observed Effect 
EC50 = the concentration expected to cause a 50% adverse effect to the test organisms  
Historical EC50 = the mean EC50 for previous tests by the lab, presented as a range of ± two standard deviations 
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Memo: Results from the 2022 and 2023 Winter Monitoring Events for the SIYB Dissolved Copper TMDL April 2023 
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INTRODUCTION 
Located in the Port of San Diego, Shelter Island Yacht Basin (SIYB) was issued an Investigative 
Order (R9-2011-0036, amended from Resolution No. R9-2005-0019) from the San Diego Regional 
Water Quality Control Board that requires annual monitoring for the SIYB Dissolved Copper Total 
Maximum Daily Load (TMDL) program. The monitoring program requires the performance of 
water column toxicity testing at 7 locations within the basin area.  Chronic toxicity is monitored 
with a marine invertebrate species, while acute toxicity is monitored with a marine fish species. 
Chronic testing has routinely used the mussel species Mytilus galloprovincialis, and acute testing 
has previously been performed with the Pacific topsmelt Atherinops affinis. However, due to the 
many challenges experienced using Pacific topsmelt during previous years (limited test organism 
supply and availability, difficulties in culturing and holding in a laboratory environment, and overall 
organism health and sensitivity), acute toxicity testing was performed using the Inland silverside 
minnow Menidia beryllina, a USEPA-approved alternate marine fish species, for the most recent 
winter monitoring event conducted in January 2023. 

Staff from WSP USA Environment & Infrastructure, Inc. (WSP; formerly known as Wood 
Environment & Infrastructure Solutions, Inc.) collected and delivered all 7 samples to WSP’s 
in-house Environmental Toxicology Laboratory located in San Diego, California.  The samples 
were collected on January 25th, 2023, and both acute and chronic testing was initiated on January 
26th, 2023.      

MATERIALS & METHODS 
Sample Information 

Client: Port of San Diego 

Project Name: Shelter Island Yacht Basin Annual TMDL Monitoring 

Monitoring Period: January 2023 (Winter event) 

Sample IDs (7 sites): SIYB-1, SIYB-2, SIYB-3, SIYB-4, SIYB-5, SIYB-6, and 
SIYB-REF-1  

Sample Collection Date, Times: 1/25/23, 08:00 to 14:00  

Sample Receipt Date, Time: 

Water Quality Measurements: 

1/25/23, 12:40 (1st batch) and 17:00 (2nd batch) 

See Table 1 (measured upon sample receipt at lab) 
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Table 1. Water Quality Measured Upon Sample Receipt 

Sample ID Temp. 
(̊C) 

pH  
(units) 

DO  
(mg/L) 

Salinity 
(ppt) 

Alkalinity 
(mg/L) 

TRC 
(mg/L) 

SIYB-1 15.7 7.83 9.1 32.9 109 0.03 

SIYB-2 15.7 7.83 8.5 32.8 112 <0.02 

SIYB-3 14.9 7.92 8.8 32.7 111 NR 

SIYB-4 17.8 7.92 8.4 32.8 108 0.02 

SIYB-5 15.8 7.92 8.2 32.7 110 <0.02 

SIYB-6 16.1 7.88 8.1 32.6 114 0.06 

SIYB-REF-1 15.6 7.90 7.8 32.3 107 0.02 
DO = dissolved oxygen, TRC = total residual chlorine, NR= not recorded 

Chronic Mussel Development Test Specifications 

Test Period: 1/26/23, 17:30 – 1/28/23, 16:00 

Test Organism: Mytilus galloprovincialis (bivalve - mussel) 

Test Organism Source: Field-collected – Mission Bay (San Diego, CA) 

Test Organism Age at Start: Fertilized embryos (<4 hours old)  

Test Procedure: 

Test Endpoint: 

Test Concentrations: 

Treatment Concentrations: 

48-hour embryo-larval development 

Combined survival & proportion normal (ASTM) 

Lab Control, 6.25, 12.5, 25, 50, and 100% sample 

Filter Control and 100% Filtered (1.2 µm filter) 

Lab Control/Dilution Water: Natural seawater from the inlet at Scripps Institution 
of Oceanography (20-µm filtered) 

Test Protocols Used: EPA 1995 West Coast Manual (EPA/600/R-95/136); 
and ASTM 1998 (E 724-98).  

EPA Test Acceptability Criteria: Control: ≥50% survival; ≥90% proportion normal; 
and minimum significant difference (MSD) <25%  

ASTM Test Acceptability Criteria: 

Reference Toxicant Test: 

Statistical Analysis Software: 

Control: ≥70% combined survival/proportion normal 

Lab Control, 2.5, 5.0, 10, 20, and 40 µg/L copper 

CETIS™ v.2.1.3.5  
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Calculating the mussel test endpoint: Embryos within each test replicate are scored under a 
microscope by counting all larvae observed in the vial.  Percent survival is evaluated by comparing 
the total number of larvae observed in each vial to an initial (time-zero) density count derived 
from 5 surrogate exposure chambers (vials) interspersed within the test and preserved 
immediately after adding embryos.  Each larva is scored as normal or abnormal resulting in a 
second test endpoint: proportion normal.  Normal development is exhibited by a clearly defined 
“D-shaped” shell with a clear straight line as a hinge, while abnormal development is exhibited 
by any clear abnormalities or differences to the normal “D-shaped” shell. This includes larva that 
have not fully developed a clear straight hinge (this is exhibited by a slightly curved hinge).  
Abnormal development was further enumerated to determine the magnitude of effect.  The 
abnormal larvae were counted as having 1) a curved hinge, which indicates a moderate effect, 
or 2) more significant defects or abnormalities, which indicates a more severe effect. Examples 
of each of the larva (normal, abnormal with curved hinge, and abnormal with severe effects) are 
presented in Figure 1.  A final combined surviving normal embryo endpoint is calculated by 
comparing the number of recovered normal embryos in each replicate test chamber to the 
average number of fertilized embryos counted in the time zero vials.  Results for the combined 
embryo development endpoint are presented herein in the main report, with supporting 
summaries and full analyses of the individual percent survival and percent normal endpoints 
included in Appendix A    

Figure 1. Images of Bivalve Embryo Development Showing Normal vs Abnormal 
Morphology 

   
1) Normal D-shape/straight hinge     2) Abnormal with curved hinge     3) Abnormal with severe effects 
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Inland Silverside Acute Survival Test Specifications 

Test Start Date, Time: 
Test End Date, Time: 

1/26/23, 12:15 – 13:12 
1/30/23, 11:00 – 11:45 

Test Organism: Menidia beryllina (Inland Silverside minnow) 
Organism Source; Age at Start: Aquatic BioSystems (Fort Collins, CO); 12-days old 
Test Procedure and Endpoint: 
Test Concentrations: 
Replicates/Number of Organisms: 

96-hour static-renewal acute survival test 
Lab Control, 25, 50, and 100% each sample 
6 replicates/5 fish per replicate (30 fish/conc.) 

Lab Control/Dilution Water: Natural seawater collected from the inlet at Scripps 
Institution of Oceanography (34 ppt salinity) 

USEPA Protocol: EPA/821/R-02/012, 2002 Acute Manual 
Test Acceptability Criteria: 
Reference Toxicant Test: 
Statistical Software: 

≥90% mean survival in the control  
Lab Control, 25, 50, 100, 200, and 400 µg/L copper 

CETIS™ v.2.1.3.5 
 
RESULTS 
Test results were evaluated using two USEPA methods of analysis.  The results were first analyzed 
using the traditional EPA statistical approach with multiple comparisons on a dilution series of 
concentrations to develop a No Observed Effect Concentration (NOEC) as described in the EPA 
documents (EPA 1995 and EPA 2002).  Then, the results were analyzed using the newer EPA Test 
of Significant Toxicity (TST) approach, as referenced in USEPA 2010.  The TST approach applies 
a modified t-test that accounts for the statistical power of the test and the magnitude of the 
biological effect in determining the presence of toxicity.  The instream waste concentration (IWC) 
is the 100% sample, which is compared to the Control for statistical analysis.  The TST results in 
a “Pass” if there are no effects or effects are considered to not be biologically significant in the 
sample (non-toxic), or it will result in a “Fail” if there are significant effects (toxic).       

Chronic Mussel Test: 
For the chronic mussel test, embryos were exposed to a serial dilution series of 6.25, 12.5, 25, 
50, and 100% unfiltered sample from each of the 7 sites.  Significant effects were observed for 
embryos exposed to water from Site SIYB-1 and Site SIYB-2. Site SIYB-1 had a 9.7% effect 
observed in the 100% undiluted sample when compared to the Lab Control, and SIYB-2 had a 
9.3% effect in the 100% undiluted sample. Both the 9.7% and 9.3% effects were statistically 
significant using the traditional EPA method of analysis, resulting in a NOEC equal to the 50% 
concentration. However, the newer TST approach showed no biologically significant effects, 
resulting in a Pass result. Samples from the other 5 sites all resulted in less than a 1.0% effect, 
resulting in a NOEC equal to 100% sample and a Pass with the TST. The chronic test results for 
the unfiltered samples are summarized and presented in Table 2. 
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The 100% concentration for each sample was also tested after filtering with a 1.2 micron (µm) 
mesh screen to remove any potential algae or other native organisms. The 100% filtered sample 
was compared to a Filter Control (lab control water with the same filtered treatment). The 
greatest effect was observed in the SIYB-1 sample with a 28.1% effect which resulted in a Fail 
with the TST. The filtering process appeared to increase the toxicity of the sample (the effect 
rose from 9.7% to 28.1% when filtered). Samples from the other 6 sites all resulted in less than 
an 11% effect resulting in a Pass using  the TST. Summary results for the filtered samples are 
presented in Table 3.    

As described in the Methods section, abnormal larvae were further enumerated as either having 
a curved hinge (moderate effect) or having clear abnormalities or defects (severe effect). During 
this round of testing, the frequency of curved hinges observed remained low as presented in 
Table 4.  The greatest effect was observed in the 100% concentration of SIYB-1, with 8.1% with 
curved hinges in the unfiltered 100% sample and 20.9% with curved hinges in the filtered sample. 
There was also 5.4% with curved hinges observed in the 100% filtered sample of SIYB-2. All 
other samples and concentrations resulted in less than 1.0% with curved hinges.  All raw data 
and statistical analyses for the mussel tests are provided for reference in Appendix A. 

Table 2. Summary of Chronic Mussel Test Results: Unfiltered Samples 

Sample 
Concentration  

(%) 

Sample ID / Combined Survival & Proportion Normal (%) 

SIYB-1 SIYB-2 SIYB-3 SIYB-4 SIYB-5 SIYB-6 SIYB-
REF-1 

Lab Control 84.0 87.7 85.9 85.4 76.4 88.1 83.9 

6.25 86.3 85.2 87.4 87.9 82.1 87.1 87.4 

12.5 87.0 84.9 88.8 84.7 83.5 87.4 87.3 

25 87.0 84.8 86.3 87.4 76.0 88.8 85.2 

50 85.0 86.0 88.1 86.7 86.0 87.8 82.7 

100 75.9* 79.6* 89.5 84.6 82.0 89.0 85.9 
 

NOEC 50 50 100 100 100 100 100 

EC50 >100 >100 >100 >100 >100 >100 >100 

% Effect 9.7 9.3 -4.2 0.9 -7.4 -1.0 -2.4 

TST Result Pass Pass Pass Pass Pass Pass Pass 
* An asterisk indicates a statistically significant effect using the traditional EPA statistical approach 
NOEC = the highest concentration tested which results in No Observed Effect (using the traditional approach) 
EC50 = the concentration expected to cause a 50% adverse effect to the organisms 
% Effect = the % effect of the IWC compared to control; a negative value indicates the IWC outperformed the control 
TST = Test of Significant Toxicity; a “Pass” indicates no toxicity was observed with the 100% sample concentration 
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Table 3. Summary of Chronic Mussel Test Results: 1.2 µm Filtered Samples 

Sample 
Concentration  

(%) 

Sample ID / Combined Survival & Proportion Normal (%) 

SIYB-1 SIYB-2 SIYB-3 SIYB-4 SIYB-5 SIYB-6 SIYB-
REF-1 

Filter Control 85.1 85.0 84.9 88.8 75.6 82.0 83.3 

100 filtered 61.2* 75.6 87.2 82.7 83.9 87.3 83.4 

 
NOEC <100 100 100 100 100 100 100 

% Effect 28.1 11.0 -2.8 7.0 -11.0 -6.5 -0.1 

TST Result Fail Pass Pass Pass Pass Pass Pass 

NOEC = the highest concentration tested which results in No Observed Effect 
% Effect = the % effect of the IWC compared to control; a negative value indicates the IWC outperformed the control 
TST = Test of Significant Toxicity; a “Pass” indicates no toxicity was observed with the sample 
A bold value with asterisk resulted in a significant effect using both the traditional approach and the TST approach 
 
Table 4. Summary of Chronic Mussel Test: Percentage with Curved Hinges 

Sample 
Concentration  

(%) 

Sample ID / Mean Number of Curved Hinges (%) 

SIYB-1 SIYB-2 SIYB-3 SIYB-4 SIYB-5 SIYB-6 SIYB-
REF-1 

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 0.4 0.0 0.0 0.0 0.0 0.0 0.0 

100 8.1 0.4 0.0 0.0 0.0 0.0 0.0 

Filter Control 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

100 Filtered 20.9 5.4 0.0 0.0 0.0 0.0 0.0 
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Acute Inland Silverside Test: 
The 96-hour acute fish test was conducted using the Inland Silverside minnow (Menidia beryllina), 
which is an EPA-approved marine fish species. Acute testing was conducted on all 7 sample sites 
with a dilution series of 25, 50, and 100% for each sample location.  Also, there were three sets 
of Lab Controls, one with SIYB-1 and 2, one with SIYB-3 and 4, and one with SIYB-5, 6, and Ref.  
Mean survival in the three Lab Controls ranged from 93.3% to 100%, exceeding the EPA TAC of 
90% survival. Mean survival in all concentrations of the 7 sample sites also ranged from 93.3% 
to 100%. With less than a 7.0% effect when compared to the Lab Controls, all 7 sites resulted in 
a NOEC equal to the 100% concentration, and all 7 sites Passed the TST analysis. A summary of 
the acute Inland Silverside test results is presented in Table 5. All acute raw data and statistical 
analyses are presented in Appendix B. 

Table 5. Summary of Acute Inland Silverside Test Results 

Sample 
Concentration  

(%) 

Sample ID / Mean Survival (%) 

SIYB-1 SIYB-2 SIYB-3 SIYB-4 SIYB-5 SIYB-6 SIYB-
REF-1 

Lab Control 93.3 93.3 96.7 96.7 100 100 100 

25 96.7 96.7 93.3 96.7 100 100 100 

50 100 96.7 96.7 96.7 100 96.7 100 

100 100 100 97.2 96.7 93.3 100 100 
 

NOEC 100 100 100 100 100 100 100 

LC50 >100 >100 >100 >100 >100 >100 >100 

% Effect -7.1 -7.1 -0.6 0.0 6.7 0.0 0.0 

TST Result Pass Pass Pass Pass Pass Pass Pass 
NOEC = the highest concentration tested which results in No Observed Effect (using the traditional approach) 
LC50 = the concentration expected to cause a lethal effect to 50% of the fish 
% Effect = the % effect of the IWC compared to control; a negative value indicates the IWC outperformed the control 
TST = Test of Significant Toxicity; a “Pass” indicates no toxicity was observed with the sample 

 
QUALITY ASSURANCE 
Samples were received by the WSP laboratory in good condition the same day as collected.  The 
samples were checked in, water quality measured, and then held in cold storage (4-6oC) until 
testing.  Both chronic and acute tests were initiated the following day within the 36-hour holding 
time limit.  For test organisms, mussels were collected locally by WSP staff the day of the test 
initiation (January 26th, 2023). The marine fish species (Inland Silverside) were received by a 
commercial supplier (Aquatic BioSystems in Fort Collins, Colorado) two days prior to test initiation.  
The fish were held in-house and allowed to acclimate to test conditions over a 48-hour period. 
There was greater than 10% mortality during the initial 24-hours of receiving the fish. However, 
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there was less than 2% mortality during the next 24-hour period prior to testing. The fish were 
deemed healthy and acceptable for testing. The acute tests conducted with the Silverside 
minnows met the EPA method TAC with greater than 90% survival in all three Lab Controls. 
Therefore, the acute test results were deemed valid and acceptable for reporting.     

For the chronic mussel test, each sample site was tested with its own Lab Control.  All 7 Lab 
Controls met the EPA TAC of 50% or greater survival and 90% or greater proportion normal. The 
Lab Controls also met the ASTM TAC of 70% or greater for the combined survival and proportion 
normal endpoint.  All samples were analyzed for the combined endpoint to determine percent 
effects and statistical results using the TST. All chronic mussel test results were deemed valid for 
reporting.     

Both acute and chronic tests were performed in accordance with EPA protocol guidelines and no 
major deviations were required or noted during this testing period. Any minor deviations or errors 
made with recordings are noted on the raw bench sheets for both test species. A list of data 
qualifier codes is provided in Appendix C.  Sample receipt information and chain of custody forms 
are provided in Appendix D.    

Concurrent reference toxicant tests were conducted with both test organisms. Both the acute fish 
test and the chronic mussel test had Lab Controls that met the EPA method TAC and were thus 
deemed valid.  The median effect concentration for the mussels (EC50) and lethal effect 
concentration for the fish species (LC50) were within two standard deviations of the historical 
control chart means for the laboratory. This indicates that the mussels and Inland Silversides both 
produced a typical response or sensitivity to the copper toxicants.  A summary of the reference 
toxicant results for both species is presented in Table 6.  Raw data, statistical analyses, and 
control charts for the reference toxicant tests are provided in Appendix E.   

Table 6. Summary of Copper Reference Toxicant Test Results 

Test Species 
& Endpoint 

NOEC  
(µg/L) 

EC50/LC50 
(µg/L) 

Historical EC50/LC50  
± 2 SD range (µg/L) 

Chronic Mussel 
Combined Surviving/Normal 

Embryo Development 
5.0 7.73 4.72 - 17.8  

Acute Inland Silverside  
96-hour Survival 100 168 116 - 351 

NOEC = the highest concentration tested which results in No Observed Effect 
SD = Standard deviation, µg/L = micrograms per liter 
EC50 = the concentration expected to cause a 50% adverse effect to the test organisms (mussels) 
LC50 = the concentration expected to cause a 50% lethal effect to the test organisms (fish)  
Historical EC50/ LC50 = the mean EC50/ LC50 for previous testing by the lab, presented as a range of ± 2 SD 
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April 18, 2023 

Ms. Karen Holman 
Port of San Diego 
3165 Pacific Highway 
San Diego, CA 92101 
 
Subject: Mussel Embryo Toxicity Identification Evaluation (TIE) Results for 2023 Winter 
Monitoring for the SIYB Dissolved Copper TMDL – Site SIYB-1 

Sampling and Analysis Methods 

A winter monitoring event supporting the Shelter Island Yacht Basin (SIYB) Dissolved Copper 
Total Maximum Daily Load (TMDL) was conducted on January 25, 2023. Consistent with prior 
TMDL monitoring efforts, surface water samples (1-meter below the surface) were collected from 
six stations within SIYB (SIYB-1 at the head of the basin through SIYB-6 at the mouth of the basin) 
and two reference stations in the main channel of San Diego Bay (SIYB-REF-1 and SIYB-REF-2).  

Samples of surface water from Sites SIYB-1 through SIYB-6 and SIYB-REF-1 were tested for 
toxicity using (1) a 48-hour chronic bioassay test using mussel larvae (Mytilus galloprovincialis) 
and (2) a 96-hour acute bioassay test using inland silverside minnow (Menidia beryllina). In 
addition to toxicity, water samples were also analyzed for total and dissolved copper and zinc, 
dissolved organic carbon (DOC), total organic carbon (TOC), and total suspended solids (TSS). 

Statistically significant effects1 were observed to mussel embryo development in site water from 
the inner portion of SIYB during the 2023 winter monitoring event. Toxicity was observed at Sites 
SIYB-1 and SIYB-2 with a 9.7 and 9.3% effect, respectively relative to that observed in the 
laboratory controls based on the combined normal/surviving embryo endpoint. Toxicity to mussel 
embryos or larval fish was not observed in undiluted, unfiltered samples collected from any of the 
other stations in SIYB or the reference station (SIYB-REF-1). Consistent with previous events, a 
gradient of dissolved copper was observed in SIYB with the highest concentration of 7.7 
micrograms per liter (µg/L) corresponding with the highest percent effect observed for the mussel 
embryo test at Site SIYB-1.  

In addition to routine standard toxicity testing, a Toxicity Identification Evaluation (TIE) was 
conducted during the winter 2023 monitoring event, following up on a prior TIE performed on 
water collected from the same location (SIYB-1) in August of 2022. The original TIE treatments 
were considered Phase I toxicant characterization methods to identify the general characteristics 
and class(es) of contaminants responsible for toxicity. Based on the specificity of the 
ethylenediaminetetraacetic acid (EDTA) treatment and supporting results from the other Phase I 
methods of the initial TIE, there was a high degree of confidence that the toxicant of interest in 
unmanipulated receiving water from SIYB-1 was a cationic trace metal. Additional evidence 

 
1 Note that effects were significant using the USEPA 1995 traditional flow-chart statistical methods (i.e., Dunnett multiple 
comparison test). However, these effects were not significant using the Test of Significant Toxicity (TST) approach (USEPA, 
2010). 
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suggested copper was the primary toxicant of concern based on measured concentrations of 
dissolved copper in the unmanipulated sample relative to toxicity effects data reported in the 
literature for mussel embryos, along with concurrent reference toxicant results using copper 
chloride, both suggesting thresholds for toxicity due to copper were exceeded in the water from 
the inner portion of SIYB. 

Based on the results of the Phase I testing performed in August 2022, a targeted Phase I 
characterization approach, along with Phase II/III identification/confirmation treatments were 
applied during the winter 2023 sampling event as summarized herein. 

TIE Approach and Methods 

Phase I Toxicity Identification Evaluation (Targeted TIE) 

Evaluating the cause of toxicity in site water from SIYB was performed in accordance with a set 
of standardized TIE procedures following United States Environmental Protection Agency 
(USEPA) guidance (USEPA, 1996). The Phase I TIE treatments conducted in August 2022 
consisted of seven different standard treatments, while a more targeted Phase I approach was 
performed in January 2023 based on results obtained from the initial TIE indicating copper as a 
primary toxicant of interest (Table 1). The targeted TIE in January 2023 included addition of EDTA 
due to the high specificity of this treatment for cationic trace metals. These procedures included 
re-running a 0.45-µm filtered treatment as well as metal chelation treatments (10 and 25 
milligrams per liter [mg/L] EDTA) on samples from SIYB-1 and testing concurrently with routine 
toxicity tests.  

Table 1. Phase I Toxicant Characterization Treatments for SIYB 

Phase I Procedure Primary Compounds Addressed/Purpose Summer 
2022 

Winter 
2023 

Baseline (unmanipulated 
sample) 

None. Used for treatment effectiveness comparison. 
Two baseline samples were tested in different areas 
among all test chambers.  

X X 

Filtration (0.45 µm) Pollutants associated with particles, and algae and/or 
microorganism effects X X 

Aeration  Volatile or oxidizable compounds; surfactants  X -- 

C8 Column Solid-Phase 
Extraction 

Non-polar organics and metal chelates. *These 
columns can remove some metals, so this step 
helps verify metals versus organics. 

X -- 

C8 Column Solvent Elution  Recovers toxicity due to non-polar organics X -- 

Cation Exchange Column Removes cationic compounds including various 
trace metals X -- 

Oxidant Reduction (STS 
Addition) – 10 and 25 mg/L 

Constituents reduced by sodium thiosulfate; also 
chelates some cationic trace metals X -- 

Metal Chelation (EDTA 
Addition) – 10 and 25 mg/L Divalent cationic metals X X 

Notes: µm = micrometer(s); EDTA = ethylenediaminetetraacetic acid; mg/L = milligram(s) per liter; -- not tested; 
SIYB = Shelter Island Yacht Basin; STS = sodium thiosulfate 
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Each of the Phase I treatments summarized in Table 1 were performed on both the SIYB-1 
sample and clean laboratory water as a method control to assess whether the treatments 
themselves may cause negative effects. The TIE tests were performed using 5 replicates for each 
treatment, consistent with that used for the TMDL compliance tests. Each replicate was also 
assigned a random number, and vials for the entire TIE placed in randomized numeric order in 
the environmental chamber throughout the test period. The vials remained in random order 
throughout the scoring process to endure a “blind” unbiased approach. 

Phase II/III Toxicity Identification/Confirmation (Copper Spiking Study) 

TIE Phases II and III were conducted to specifically define and confirm those constituents 
responsible for toxicity in a sample following characterization of the class of contaminant during 
Phase I (USEPA, 1993a,b). Based on the Phase I TIE results for SIYB-1 during the summer 2022 
sampling event, a targeted combined Phase II/III approach was performed to specifically further 
identify and confirm the degree to which copper may or may not be contributing to mussel embryo 
toxicity in the receiving water collected in the winter of 2023. These steps focused on conducting 
a series of copper addition experiments to the ambient water of SIYB. A series of 5 concentrations 
of copper were incrementally added to three samples as follows:  

1) Undiluted water from SIYB-1; 

2) 50% diluted water from SIYB-1; and 

3) Clean filtered laboratory seawater. This third sample is equivalent to a standard copper 
reference toxicant test used to evaluate the sensitivity of mussel embryos over time at 
the WSP laboratory as a standard quality assurance (QA) and quality control (QC) 
measure. 

A summary of the Phase II/III Toxicant Identification/Confirmation Copper Spiking Study and 
associated concentrations is provided in Table 2. 

Table 2. Phase II/III Toxicant Identification/Confirmation – Copper Spiking Study 

Procedure Concentrations  

Cu Spike in 100% Undiluted Water from SIYB-1 0, 2.5, 5.0, 10.0, 20.0, and 40.0 µg/L Cu 

Cu Spike in 50% Diluted Water from SIYB-1 0, 2.5, 5.0, 10.0, 20.0, and 40.0 µg/L Cu 

Cu Spike in Filtered Laboratory Control Water 
(Standard Reference Toxicant Test) 0, 2.5, 5.0, 10.0, 20.0, and 40.0 µg/L Cu 

Notes: µg/L = microgram(s) per liter; % = percent; Cu = copper 

A comparison of the toxic dose responses between these three samples was used to assess the 
degree of toxicity related specifically to copper in the ambient undiluted seawater. For example, 
if the median effective concentrations (EC50s) for copper are similar among all three samples, 
results would suggest that most or all of the observed toxicity in the SIYB-1 water may be 
attributable to copper. If adding copper to the ambient samples from SIYB results in a flatter curve 
(less toxic) than that observed in the clean laboratory seawater, then one would conclude that 
either the site water has a stronger binding capacity for copper, or that some other compound 
must be contributing to the observed effects. If addition of copper to the site water results in a 
greater effect than expected, then additive toxicity with other compounds would be suggested.  
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Measurements of DOC and pH were also measured in both the laboratory control water and all 
samples from SIYB to assess the potential for copper binding. 
 
TIE Results 

Phase I Toxicity Identification Evaluation (Targeted TIE) 

A summary of toxicity results for the Phase I TIE conducted in January 2023 is shown in Figure 1. 
A summary of dissolved copper concentrations is provided in Figure 2 (see Appendix D). Raw 
data and statistical analyses for the Phase I TIE are provided for reference in Appendix A. 
Results for all method controls and unmanipulated laboratory control water resulted in 
≥ 90% mean proportion normal embryo development indicating no negative effects on the 
embryos due to any of the treatments applied. All controls also resulted in > 80% mean combined 
proportion normal development and survival rate, further demonstrating that treatments did not 
have detrimental effects to mussel embryos. TIE results presented in Figure 1 summarize the 
mean % combined proportion normal development of surviving embryos. Error bars for each 
treatment represent the 95% confidence intervals. 

A baseline test conducted on the unmanipulated SIYB-1 sample resulted in a toxic effect of 13.3% 
for the combined proportion normal and survival endpoint compared to the laboratory control. This 
was similar to the effects observed in the separate sample tested at the same time for the routine 
TMDL winter monitoring toxicity tests, which had an effect of 9.7%. Filtration of the sample to 
0.45 micrometers to remove particulates and associated contaminants bound to the particles 
resulted in a comparable toxic effect of 10.3% for combined proportion normal survivors. This 
result reconfirms that the toxic compound of interest is in a dissolved water-soluble form. The 
measured dissolved copper in the filtered sample (7.0 µg/L) was very similar to that measured in 
the same sample filtered in the field (7.7 µg/L) for the routine TMDL monitoring indicating 
consistency in the methods.  

The EDTA treatment is one of the most contaminant-specific Phase I TIE methods. EDTA is an 
organic chelating agent that preferentially binds with divalent cationic metals, such as copper, 
nickel, lead, zinc, cadmium, mercury, and other transition metals (Garvan, 1964). Studies have 
demonstrated that when a metal is bound to the EDTA molecule, the toxicity of the metal is greatly 
reduced (e.g., Sunda and Guilliard, 1976). 

Consistent with results observed during the TIE conducted in the summer of 2022, toxicity in the 
winter 2023 sample from SIYB-1 was again removed following the addition of EDTA, as shown in 
Figure 1. The mean proportion of normal surviving embryos in the EDTA-treated samples was 
comparable to that in the laboratory method controls. 

The concentrations of dissolved copper in the 10 and 25 mg/L EDTA treatments were 0.25 and 
0.23 µg/L respectively as shown in Figure 2, confirming that this treatment effectively bound the 
freely dissolved fraction of this trace metal. These concentrations of copper are well below that 
expected to cause toxicity to mussel embryos and corresponded with the reduced effects 
observed following addition of EDTA to the SIYB-1 sample.  
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Figure 1. Phase I TIE Results for SIYB-1 (January 2023) – Mean Combined Proportion 
Normal Surviving Embryos ±95% Confidence Intervals 
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Figure 2. Phase I TIE Results for SIYB-1 (January 2023) – Dissolved Copper 
Concentrations 
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Phase II/III Toxicity Identification Evaluation (Copper Spiking Study) 

A summary of toxicity results for the Phase II/III TIE copper spiking study is shown in Figure 3. 
Raw data and statistical analyses are provided for reference in Appendix B. 

The copper toxicity dose response curves for all three treatments tested (laboratory control water, 
50% diluted SIYB-1 sample, and undiluted SIYB-1 sample) are shown together on the same figure 
for comparison. The curves for all three treatments are similar, although a slightly steeper curve 
was observed for the laboratory control water spiked with copper indicating greater sensitivity. 
Resulting EC50 values for dissolved copper were 9.9 µg/L in the laboratory control water and 
ranged from 11.3 to 11.9 µg/L in the two copper-spiked SIYB-1 samples. 

The sensitivity of mussels to copper was slightly greater in laboratory control water as would be 
expected given a lower concentration of natural organic material in filtered laboratory water 
compared to ambient waters thereby reducing the bioavailability and toxicity of copper and other 
trace metals. The measured concentration of DOC in the laboratory control water (1.1 mg/L) was 
slightly less than that in the SIYB-1 sample (1.3 mg/L) collected during the winter 2023 sampling 
event. 

The close correspondence between the three different dose response curves and EC50 values 
provides strong evidence that dissolved copper alone is the primary toxicant of concern. If a 
different toxicant was present in the SIYB sample these curves and EC50 values would not be 
expected to be so similar. 
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Figure 3. SIYB TIE Phase II\III Copper Spiking Study – Copper Dose Response for 
Proportion Normal Surviving Embryos (left) and Calculated Copper EC50 Values ±95% CI 

(right) 

 



Mussel Embryo Toxicity Identification Evaluation (TIE) Results 
for 2023 Winter Monitoring for the SIYB Dissolved Copper TMDL – Site SIYB-1 April 2023 

WSP USA Environment & Infrastructure, Inc. Page 7 

Conclusions 

Multiple lines of evidence indicate that dissolved copper is a principal cause of toxicity to mussel 
embryos exposed to samples from SIYB-1. Key observations supporting this conclusion are as 
follows: 

 The addition of EDTA during both the summer 2022 and winter 2023 monitoring events 
successfully removed toxicity in water from SIYB-1. This treatment is highly specific at 
chelating and thus reducing the toxicity of cationic trace metals, including copper. 

 Concentrations of dissolved copper are consistently elevated at SIYB-1 above values 
found to cause toxicity to mussel embryos as reported in the literature and based on 
results from the TMDL Monitoring Program (Figure 4). 

 Addition of copper to clean laboratory water and site water from SIYB-1 (Phase II/III TIE) 
resulted in comparable dose response curves and EC50 values. If another toxicant was 
present, these curves and EC50 values would be expected to diverge from each other. 

 Toxicity of water from SIYB is consistently observed above a threshold of approximately 
8 µg/L as shown in Figure 4. The dissolved copper measurement of 7.7 µg/L at SIYB-1 
during the winter 2023 sampling event is just below this threshold, thus likely explaining 
why there was only subtle chronic toxicity observed during this event. 

 The statistical correlation between dissolved copper and % effect on mussel embryo 
development over time is also strong and statistically significant as shown in Figure 5. 

 

Figure 4. Dissolved Copper Levels and Chronic Toxicity Over Time at SIYB-1 and SIYB-2 
* Note that effects on mussel embryo development observed in March 2022 at Site SIYB-1 and at Sites SIYB-1 and 
SIYB-2 in January 2023 were statistically significant using the traditional USEPA flow-chart statistical methods (i.e., 
Dunnett multiple comparison test). However, effects were not significant using the TST approach. 
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Figure 5. Correlation Between Dissolved Copper at SIYB-1 and % Effects Relative to the 
Control for Mussel Embryo Development (Combined Normal Survivors) 
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3A27061-10 01/26/23 16:05SIYB-TIE-RW-100-F Chris Stransky Water

3A27061-11 01/26/23 14:00SIYB-TIE-RW-50-A Chris Stransky Water

3A27061-12 01/26/23 14:05SIYB-TIE-RW-50-B Chris Stransky Water

3A27061-13 01/26/23 14:10SIYB-TIE-RW-50-C Chris Stransky Water

3A27061-14 01/26/23 14:15SIYB-TIE-RW-50-D Chris Stransky Water

3A27061-15 01/26/23 14:20SIYB-TIE-RW-50-E Chris Stransky Water

3A27061-16 01/26/23 14:25SIYB-TIE-RW-50-F Chris Stransky Water

3A27061-17 01/26/23 11:05SIYB-RT-A Chris Stransky Water

3A27061-18 01/26/23 11:10SIYB-RT-B Chris Stransky Water

3A27061-19 01/26/23 11:15SIYB-RT-C Chris Stransky Water

3A27061-20 01/26/23 11:20SIYB-RT-D Chris Stransky Water

3A27061-21 01/26/23 11:25SIYB-RT-E Chris Stransky Water

3A27061-22 01/26/23 11:30SIYB-RT-F Chris Stransky Water
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Project Number:

Project Manager:

Reported:WSP USA E&I Inc. - San Diego

9177 Sky Park Court, Ste A

San Diego, CA  92123

Shelter Island Yacht Basin TIE (Port of San 

Diego)

Chris Stransky

03/13/2023  16:26

Certificate of Analysis
FINAL REPORT

[TOC_1]Sample Results[TOC]

Sample Results

3A27061-01 (Water)

Sample:  SIYB-TIE-LC Sampled: 01/26/23 14:55 by Chris Stransky

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods 

Method: SM 5310B

Prepared: 02/06/23 13:21

Instr: TOC02

Batch ID: W3B0440 Preparation: _NONE (TOC/TOX) Analyst: ajc 

0.30 mg/l 02/07/2310.15Dissolved Organic Carbon 1.1

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640

Prepared: 02/16/23 12:26

Instr: ICPMS03

Batch ID: W3B1447 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 02/16/2310.0038Copper, Dissolved 1.1

Sample Results

3A27061-02 (Water)

Sample:  SIYB-TIE-Filt-001 Sampled: 01/26/23 15:10 by Chris Stransky

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640

Prepared: 02/16/23 12:26

Instr: ICPMS03

Batch ID: W3B1447 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 02/16/2310.0038Copper, Dissolved 7.0

Sample Results

3A27061-03 (Water)

Sample:  SIYB-TIE-EDTA10-001 Sampled: 01/26/23 14:30 by Chris Stransky

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640

Prepared: 02/16/23 12:26

Instr: ICPMS03

Batch ID: W3B1447 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 02/16/2310.0038Copper, Dissolved 0.25

Sample Results

3A27061-04 (Water)

Sample:  SIYB-TIE-EDTA25-001 Sampled: 01/26/23 14:35 by Chris Stransky

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640

Prepared: 02/16/23 12:26

Instr: ICPMS03

Batch ID: W3B1447 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 02/17/2310.0038Copper, Dissolved 0.23
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Project Number:

Project Manager:

Reported:WSP USA E&I Inc. - San Diego

9177 Sky Park Court, Ste A

San Diego, CA  92123

Shelter Island Yacht Basin TIE (Port of San 

Diego)

Chris Stransky

03/13/2023  16:26

Certificate of Analysis
FINAL REPORT

Sample Results (Continued)

3A27061-05 (Water)

Sample:  SIYB-TIE-RW-100-A Sampled: 01/26/23 15:40 by Chris Stransky

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640

Prepared: 02/16/23 12:26

Instr: ICPMS03

Batch ID: W3B1447 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 02/17/2310.0038Copper, Dissolved 0.68

Sample Results (Continued)

3A27061-06 (Water)

Sample:  SIYB-TIE-RW-100-B Sampled: 01/26/23 15:45 by Chris Stransky

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640

Prepared: 02/16/23 12:26

Instr: ICPMS03

Batch ID: W3B1447 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 02/17/2310.0038Copper, Dissolved 4.1

Sample Results (Continued)

3A27061-07 (Water)

Sample:  SIYB-TIE-RW-100-C Sampled: 01/26/23 15:50 by Chris Stransky

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640

Prepared: 02/16/23 12:26

Instr: ICPMS03

Batch ID: W3B1447 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 02/17/2310.0038Copper, Dissolved 6.1

Sample Results (Continued)

3A27061-08 (Water)

Sample:  SIYB-TIE-RW-100-D Sampled: 01/26/23 15:55 by Chris Stransky

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640

Prepared: 02/16/23 12:26

Instr: ICPMS03

Batch ID: W3B1447 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 02/17/2310.0038Copper, Dissolved 11

Sample Results (Continued)

3A27061-09 (Water)

Sample:  SIYB-TIE-RW-100-E Sampled: 01/26/23 16:00 by Chris Stransky

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640

Prepared: 02/16/23 12:26

Instr: ICPMS03

Batch ID: W3B1447 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 02/17/2310.0038Copper, Dissolved 21
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Project Number:

Project Manager:

Reported:WSP USA E&I Inc. - San Diego

9177 Sky Park Court, Ste A

San Diego, CA  92123

Shelter Island Yacht Basin TIE (Port of San 

Diego)

Chris Stransky

03/13/2023  16:26

Certificate of Analysis
FINAL REPORT

Sample Results (Continued)

3A27061-10 (Water)

Sample:  SIYB-TIE-RW-100-F Sampled: 01/26/23 16:05 by Chris Stransky

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640

Prepared: 02/16/23 12:26

Instr: ICPMS03

Batch ID: W3B1447 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.050 ug/l 02/17/2350.019Copper, Dissolved 44

Sample Results (Continued)

3A27061-11 (Water)

Sample:  SIYB-TIE-RW-50-A Sampled: 01/26/23 14:00 by Chris Stransky

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640

Prepared: 02/16/23 12:28

Instr: ICPMS03

Batch ID: W3B1448 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 02/17/2310.0038Copper, Dissolved 0.74

Sample Results (Continued)

3A27061-12 (Water)

Sample:  SIYB-TIE-RW-50-B Sampled: 01/26/23 14:05 by Chris Stransky

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640

Prepared: 02/16/23 12:28

Instr: ICPMS03

Batch ID: W3B1448 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 02/17/2310.0038Copper, Dissolved 3.4

Sample Results (Continued)

3A27061-13 (Water)

Sample:  SIYB-TIE-RW-50-C Sampled: 01/26/23 14:10 by Chris Stransky

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640

Prepared: 02/16/23 12:28

Instr: ICPMS03

Batch ID: W3B1448 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 02/17/2310.0038Copper, Dissolved 5.6

Sample Results (Continued)

3A27061-14 (Water)

Sample:  SIYB-TIE-RW-50-D Sampled: 01/26/23 14:15 by Chris Stransky

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640

Prepared: 02/16/23 12:28

Instr: ICPMS03

Batch ID: W3B1448 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 02/17/2310.0038Copper, Dissolved 10
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Project Number:

Project Manager:

Reported:WSP USA E&I Inc. - San Diego

9177 Sky Park Court, Ste A

San Diego, CA  92123

Shelter Island Yacht Basin TIE (Port of San 

Diego)

Chris Stransky

03/13/2023  16:26

Certificate of Analysis
FINAL REPORT

Sample Results (Continued)

3A27061-15 (Water)

Sample:  SIYB-TIE-RW-50-E Sampled: 01/26/23 14:20 by Chris Stransky

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640

Prepared: 02/16/23 12:28

Instr: ICPMS03

Batch ID: W3B1448 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 02/17/2310.0038Copper, Dissolved 21

Sample Results (Continued)

3A27061-16 (Water)

Sample:  SIYB-TIE-RW-50-F Sampled: 01/26/23 14:25 by Chris Stransky

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640

Prepared: 02/16/23 12:28

Instr: ICPMS03

Batch ID: W3B1448 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.050 ug/l 02/17/2350.019Copper, Dissolved 40

Sample Results (Continued)

3A27061-17 (Water)

Sample:  SIYB-RT-A Sampled: 01/26/23 11:05 by Chris Stransky

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640

Prepared: 02/16/23 12:28

Instr: ICPMS03

Batch ID: W3B1448 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 02/17/2310.0038Copper, Dissolved 0.71

Sample Results (Continued)

3A27061-18 (Water)

Sample:  SIYB-RT-B Sampled: 01/26/23 11:10 by Chris Stransky

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640

Prepared: 02/16/23 12:28

Instr: ICPMS03

Batch ID: W3B1448 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 02/17/2310.0038Copper, Dissolved 3.8

Sample Results (Continued)

3A27061-19 (Water)

Sample:  SIYB-RT-C Sampled: 01/26/23 11:15 by Chris Stransky

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640

Prepared: 02/16/23 12:28

Instr: ICPMS03

Batch ID: W3B1448 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 02/17/2310.0038Copper, Dissolved 7.0
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Project Number:

Project Manager:

Reported:WSP USA E&I Inc. - San Diego

9177 Sky Park Court, Ste A

San Diego, CA  92123

Shelter Island Yacht Basin TIE (Port of San 

Diego)

Chris Stransky

03/13/2023  16:26

Certificate of Analysis
FINAL REPORT

Sample Results (Continued)

3A27061-20 (Water)

Sample:  SIYB-RT-D Sampled: 01/26/23 11:20 by Chris Stransky

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640

Prepared: 02/16/23 12:28

Instr: ICPMS03

Batch ID: W3B1448 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.010 ug/l 02/17/2310.0038Copper, Dissolved 12

Sample Results (Continued)

3A27061-21 (Water)

Sample:  SIYB-RT-E Sampled: 01/26/23 11:25 by Chris Stransky

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640

Prepared: 02/16/23 12:28

Instr: ICPMS03

Batch ID: W3B1448 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.050 ug/l 02/17/2350.019Copper, Dissolved 23

Sample Results (Continued)

3A27061-22 (Water)

Sample:  SIYB-RT-F Sampled: 01/26/23 11:30 by Chris Stransky

ResultAnalyte MRL Analyzed QualifierUnits DilMDL

Metals - Low Level by 1600 Series Methods 

Method: EPA 1640

Prepared: 02/16/23 12:28

Instr: ICPMS03

Batch ID: W3B1448 Preparation: EPA 1640#Preconcentration Analyst: ALN 

0.050 ug/l 02/17/2350.019Copper, Dissolved 47
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Project Number:

Project Manager:

Reported:WSP USA E&I Inc. - San Diego

9177 Sky Park Court, Ste A

San Diego, CA  92123

Shelter Island Yacht Basin TIE (Port of San 

Diego)

Chris Stransky

03/13/2023  16:26

Certificate of Analysis
FINAL REPORT

[TOC_1]Quality Assurance Results[TOC]

Quality Control Results

Conventional Chemistry/Physical Parameters by APHA/EPA/ASTM Methods

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit QualifierMDL

Batch:  W3B0440 - SM 5310B 

Prepared: 02/06/23  Analyzed: 02/07/23 Blank (W3B0440-BLK1)

0.30 mg/l0.15Dissolved Organic Carbon ND

Prepared: 02/06/23  Analyzed: 02/07/23 Blank (W3B0440-BLK2)

A-010.30 mg/l0.15Dissolved Organic Carbon ND

Prepared: 02/06/23  Analyzed: 02/07/23 LCS (W3B0440-BS1)

0.30 2.00 2074-120100mg/l0.15Dissolved Organic Carbon 2.01

Prepared: 02/06/23  Analyzed: 02/07/23 Source: 3A26102-09Matrix Spike (W3B0440-MS1)

0.30 2.00 1.26 2074-120107mg/l0.15Dissolved Organic Carbon 3.39

Prepared: 02/06/23  Analyzed: 02/07/23 Source: 3A26102-09Matrix Spike Dup (W3B0440-MSD1)

0.30 2.00 1.26 2074-120109 1mg/l0.15Dissolved Organic Carbon 3.43

Quality Control Results

Metals - Low Level by 1600 Series Methods

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit QualifierMDL

Batch:  W3B1447 - EPA 1640 

Prepared & Analyzed: 02/16/23 Blank (W3B1447-BLK1)

J0.010 ug/l0.0038Copper, Dissolved 0.00480

Prepared & Analyzed: 02/16/23 LCS (W3B1447-BS1)

0.010 4.00 3070-130102ug/l0.0038Copper, Dissolved 4.09

Prepared & Analyzed: 02/16/23 Source: 3A27061-01Matrix Spike (W3B1447-MS1)

0.010 4.00 1.13 3070-13096ug/l0.0038Copper, Dissolved 4.97

Prepared & Analyzed: 02/16/23 Source: 3A27061-01Matrix Spike Dup (W3B1447-MSD1)

0.010 4.00 1.13 3070-130101 4ug/l0.0038Copper, Dissolved 5.15

Batch:  W3B1448 - EPA 1640 

Prepared: 02/16/23  Analyzed: 02/17/23 Blank (W3B1448-BLK1)

J0.010 ug/l0.0038Copper, Dissolved 0.00856

Prepared: 02/16/23  Analyzed: 02/17/23 LCS (W3B1448-BS1)

0.010 4.00 3070-13096ug/l0.0038Copper, Dissolved 3.82

Prepared: 02/16/23  Analyzed: 02/17/23 Source: 3A27061-11Matrix Spike (W3B1448-MS1)

0.010 4.00 0.744 3070-13098ug/l0.0038Copper, Dissolved 4.67

Prepared: 02/16/23  Analyzed: 02/17/23 Source: 3A27061-22Matrix Spike (W3B1448-MS2)

0.010 4.00 46.7 3070-13093ug/l0.0038Copper, Dissolved 50.4

Prepared: 02/16/23  Analyzed: 02/17/23 Source: 3A27061-11Matrix Spike Dup (W3B1448-MSD1)

0.010 4.00 0.744 3070-13096 2ug/l0.0038Copper, Dissolved 4.57

Prepared: 02/16/23  Analyzed: 02/17/23 Source: 3A27061-22Matrix Spike Dup (W3B1448-MSD2)

MS-020.010 4.00 46.7 3070-13043 4ug/l0.0038Copper, Dissolved 48.4
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Project Number:

Project Manager:

Reported:WSP USA E&I Inc. - San Diego

9177 Sky Park Court, Ste A

San Diego, CA  92123

Shelter Island Yacht Basin TIE (Port of San 

Diego)

Chris Stransky

03/13/2023  16:26

Certificate of Analysis
FINAL REPORT

[TOC_1]Qualifiers and Definitions[TOC]

Notes and Definitions
Item Definition

filtered and acidified 01/25/2023A-01

Estimated conc. detected <MRL and >MDL.J

The RPD and/or percent recovery for this QC spike sample cannot be accurately calculated due to the high concentration of analyte inherent in the 

sample.

MS-02

Percent Recovery%REC

DilutionDil

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)

MRL

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

Relative Percent DifferenceRPD

Sample that was matrix spiked or duplicated.Source

Any remaining sample(s) will be disposed of one month from the final report date unless other arrangements are made in advance.

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 MIS002.
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