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| certify under penalty of law that this document and all attachments were prepared under my direction
or supervision in accordance with a system designed to assure that qualified personnel properly gather
and evaluate the information submitted. Based on my inquiry of the person or persons who manage the
system, or those persons directly responsible for gathering the information, the information submitted is,
to the best of my knowledge and belief, true, accurate and complete. | am aware that there are significant
penalties for submitting false information, including the possibility of fine and imprisonment for knowing
violations.

vwastewater/Lolections System Supervisor
City of Morro Bay/Cayucos CSD Wastewater Treatment Plant

Date:



marine research specialists

4744 Telephone Rd., Suite 3 PMB 315 - Ventura, CA 93003 - 805-644-1180

John Gunderlock 17 September 2019
Wastewater & Collection Systems Supervisor

City of Morro Bay/Cayucos Sanitary District

955 Shasta Avenue

Morro Bay, CA 93442

Reference: Annual Effluent Self-Monitoring Report for January through December 2019

Dear Mr. Gunderlock:

This self-monitoring report documents the chemical and bioassay results for analyses of effluent samples as
required by NPDES discharge permit CA0047881." Analyses were conducted to determine:

e Metal concentrations within a composite sample collected on July 23";
 Nutrient and ammonia concentrations within grab samples collected on July 23; and
e Chronic bioassays conducted on composite samples collected on July 22™, 23", and 25",

Three attachments to this report demonstrate that all chemical concentrations and toxicological endpoints
were within the limitations specified in the discharge permit.

e Attachment A compares the results of the analyses with the limitations established for each of the
effluent parameters specified in the permit. The comparisons are consistent with the minimum-level
(ML) reporting protocols promulgated in §XI1.B.4 of Attachment E to the discharge permit and in
8I1ILA.7 of the California Ocean Plan (COP).” Units are consistent with those contained within
Table E-3 in 81V.A.1 of Attachment E to the discharge permit.

e Attachment B contains a discharge monitoring report (DMR) that was submitted electronically
under separate cover to the California State Water Resources Control Board within the California
Integrated Water Quality System (CIWQS). All units were converted to those used in the DMR.

e Attachment C collates the original laboratory reports, including raw data and results, pertinent
QA/QC analyses, and chains of custody.

The chemical and bioassay analyses of effluent samples collected during July 2019 augment a
comprehensive dataset spanning two-and-a-half decades. Together, these measurements demonstrate the
consistently benign character of the discharge from the MBSCD?® treatment plant. The general lack of
toxicity and chemical contaminants within the effluent samples reflects the absence of heavy industry within
the collection area and the performance of the treatment process. The concentrations of the few chemical
compounds detected in the July 2019 samples were typical of wastewater derived from domestic sources,
and all concentrations were considerably below the limits specified in the NPDES discharge permit.

Twelve of the fifteen chemical compounds that are monitored on an annual basis were detected in the July
2019 composite and grab samples. Of those, eight had concentrations high enough to be quantified above
their respective MLs. Three were nutrients whose discharge is not limited in the permit.* The five remaining
substances with quantifiable concentrations consist of ammonia, and four trace metals. Ammonia, copper,

Regional Water Quality Control Board (RWQCB) - Central Coast Region. 2017. Waste Discharge Requirements (Order No.
R3-2017-0050) and National Pollutant Discharge Elimination System (NPDES Permit No. CA0047881) for the Morro Bay and
Cayucos Wastewater Treatment Plant Discharges to the Pacific Ocean, Morro Bay, San Luis Obispo County. Effective 1
March 2018.

State Water Resources Control Board. 2015. Water Quality Control Plan Ocean Waters of California. California Ocean Plan
(COP). State Water Resources Control Board. California Environmental Protection Agency. Effective 28 January 2016.

City of Morro Bay and the Cayucos Sanitary District, joint owners of the wastewater treatment and disposal facility

Refer to Footnote f in Attachment A. In contrast to other effluent parameters, the California Ocean Plan does not specify
numerical objectives for nutrient compounds other than ammonia. Although the MBCSD discharge permit requires reporting of
nitrate, urea, orthophosphate, and silica concentrations, they have no bearing on the compliance assessment of effluent quality.
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lead, and zinc are common wastewater constituents. Ammonia derives from its domestic sewage origin.
Copper, lead, and zinc enter the wastewater collection system through erosion of natural mineral deposits
along the central California coast that are rich in these metals. They also enter the system through corrosion
of household plumbing systems.

Regardless of their source, these four constituents are no longer considered a compliance concern. Discharge
limits on their effluent concentrations were eliminated when the current MBCSD discharge permit was
issued. Based on statistical analyses of the large historical database, their effluent concentrations do not
exhibit a reasonable potential to exceed the COP water-quality objectives. Nevertheless, the discharge
permit requires regular reporting of their concentrations. In accordance with the historical database, their
concentrations within the July 2019 effluent samples were found to be low, and well below levels that would
be of concern for the protection of marine aquatic life. Because their concentrations were similar to
historical levels, there was no indication of the presence of a new or enhanced input of these constituents to
the collection system.

Hexavalent chromium was the only other chemical constituent with a low-but-quantifiable concentration
within the July 2019 effluent samples. At 0.65 pg/L, its concentration was 400-times smaller than the 270-
pg/L threshold deemed deleterious to marine organisms. Nevertheless, its sudden measurable presence in
the July 2019 effluent sample was noteworthy because it departed from the undetectable and non-
guantifiable concentrations found in 39 prior effluent samples collected over the past two decades.

However, the July 2019 chromium concentration did not become quantifiable because of a change in
effluent quality. Instead, it was purely an artifact of a change in the chemical analysis method that was
necessitated when the current discharge permit became effective in 2018. Footnotes in the COP and in prior
MBCSD permits allowed compliance with hexavalent chromium objective to be evaluated using total
chromium, rather than the concentration associated with the +6 oxidation state alone. That footnote appears
to have been inadvertently omitted in the current MBCSD discharge permit. As a result, the more costly and
sensitive EPA Method 218.6 was required to determine hexavalent chromium concentrations in the July
2019 chemical assay. Its 0.2-ug/L quantification limit is 50-times lower than the 10-pg/L limit associated
with the total chromium methodology. Thus, the 0.65-pg/L chromium concentration found in the July 2019
sample would not have been detected, much less quantified, using the historical EPA Method 200.7 for total
chromium.

Chronic toxicity tests conducted on July-2019 composite effluent samples measured the effluent’s potential
to impact a variety of marine organisms by exposing those organisms to a range of effluent dilutions in the
laboratory. The three bioassays assessed: 1) the development of larval red abalone (Haliotis rufescens); 2)
the germination of kelp (Macrocystis pyrifera) spores and the growth of kelp germ tubes; and 3) the survival
and growth of larval topsmelt (Atherinops affinis). Although these organisms are highly sensitive to
contaminants, adverse effects were not observed within effluent-seawater mixtures that were more than four
times more concentrated than that allowed by the discharge permit (Red Abalone End Point in Table 1).

Table 1. Comparison of Measured Toxicity Levels during July 2019°
End Point Concentration Limit

Bioassay Test (%) (TU) (TU)

Topsmelt (A. affinis)

Survival 320 3.12 134

Growth 32.0 3.12 134
Giant Kelp (M. pyrifera)

Germination 10.0 10.0 134

Growth 10.0 10.0 134
Red Abalone (H. rufescens)

Development 3.2 31.2 134

® Results reported for toxicity tests conducted using laboratory water for dilution and control
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In accordance with the toxicity-screening requirements of the current NPDES discharge permit, bioassays
were conducted on three species to identify the organism that is most sensitive to the MBCSD effluent. As
in the screening studies conducted last year, and in 2009 and 2010, larval abalone specimens were found to
be significantly more sensitive than the other test organisms. In the July 2019 bioassays, adverse effects in
kelp and topsmelt were not observed within effluent-seawater mixtures that were more than 13- and 40-
times more concentrated than that allowed by the discharge permit. These toxicity testing results were based
on bioassays that were conducted using laboratory seawater to dilute the wastewater sample, and to perform
the control (no wastewater) testing.

In contrast to prior permits that explicitly e
allowed the use of laboratory water, the current
discharge permit requires that the dilution and
control water be collected “from an area of the
receiving waters, typically upstream, which is
unaffected by the discharge.”® However, this
requirement does not apply if the receiving
water itself exhibits toxicity. This was the case
for the 20 gallons of seawater collected near
the outfall on the morning of July 23“. As with
the July 2018 bioassays, it was collected and
transported to the bioassay laboratory for use
as dilution and control water in the toxicity
tests. The July 2019 seawater samples
exhibited a distinctive red tinge indicative of
the presence of a harmful algal bloom (HAB),
or red tide (Figure 1). The seawater was
collected at a reference site well away from the vy
influer!ce of the discharge bUt_ the HAB was Eigure 1. Photograph of Receiving Water up
occurring throughout the region around the to the Bioassay Laboratory

time of collection.

on Delivery

The visible presence of red tide within the receiving-water sample made it immediately obvious that toxic
algae were present, and its use as dilution and control water in toxicity tests would likely invalidate some or
all of the tests. To definitively demonstrate that the receiving-water sample had unacceptable levels of HAB
contamination, a series of three separate bioassays were conducted. Their results are reported in the
expanded bioassay reporting contained in Attachment C. First, toxicity tests were conducted on the three test
species using laboratory water for effluent dilution and for control (without effluent). The results of that
bioassay are reported in Table 1 and, as allowed by the NPDES discharge permit when receiving water is
toxic, they were also reported for regulatory compliance purposes. Second, the same full suite of toxicity
tests was conducted on effluent samples using the HAB-contaminated receiving water for dilution and
control. Predictably, test results for one of the test species, larval abalone, were invalidated because of toxic
response in the control test chambers. Third, another series of three side-by-side toxicity tests were
conducted using three types of control water (without effluent). These last series of tests unequivocally
confirmed that the receiving-seawater sample was toxic to larval abalone.

Shellfish are known to be particularly susceptible to HAB toxicity. Accordingly, impacts to larval red
abalone test specimens from exposure to the HAB-contaminated receiving seawater shown in Figure 1 were
visually apparent (Figure 2a on the following page). In contrast, abalone larvae residing within laboratory
seawater did not exhibit gross anatomical irregularities (Figure 2b). While HABs impact entire marine
ecosystems, other organisms such as fish and kelp tend to be more tolerant of HAB toxicity. Consequently,
microscopic examination of giant kelp spores and larval topsmelt test specimens did not exhibit obvious
structural deformity after exposure to the HAB-contaminated seawater.

6 Page E-12 in §V.A of Attachment E — Monitoring and Reporting Program (MRP)



Mr. J. Gunderlock
17 September 2019 Page 4

Figure 2. Photographs of Larval Red Abalone in a) HAB Contaminated Seawater and b) Laboratory
Dilution Water

The second effluent bioassay that was conducted using the receiving-seawater sample determined toxicity
endpoints for giant kelp and topsmelt that were identical to those determined using laboratory water for
dilution and control (Table 1). As expected, however, the larval abalone toxicity test did not yield usable
results because the specimens within the receiving-water control chambers exhibited a significant toxic
response.

The extent of impacts from HAB contamination described above was further quantified by side-by-side
comparisons of control bioassays conducted using the three forms dilution water without effluent (Table 2).
As predicted by the anecdotal information and visual evidence described, the development of larval abalone
was substantially reduced by exposure to the HAB-contaminated seawater. In contrast, little difference was
found in the giant kelp and topsmelt response among the three types of dilution water. Moreover, there was
no difference in abalone development within laboratory and culture water test chambers. The HAB-
contaminated receiving-seawater caused an unacceptable toxic response, but only to the abalone specimens.

Table 2. Comparison of Toxicity End Points within three Seawater Control Samples

Bioassay Test Laboratory Culture Receiving
Topsmelt (A. affinis)

Survival (%) 96. 96. 100.

Biomass (mg) 2.058 2.386 2.388
Giant Kelp (M. pyrifera)

Germination (%) 82.4 84.6 86.0

Tube Length (um) 15.70 15.75 15.70
Red Abalone (H. rufescens)

Development (%) 95.3 95.5 17.8’

Based on these findings, HAB-contaminated receiving seawater should not be used in future bioassays
conducted to evaluate MBCSD effluent toxicity larval abalone. While the extensive suite of tests conducted
in 2019 was necessary to unequivocally demonstrate this fact, laboratory water should be routinely used in
future bioassays when there is any evidence of HAB contamination within receiving waters. Laboratory and
culture water for dilution and control provide bioassay results that are identical to those using receiving
water except when larval abalone are tested and the receiving water was collected during a red tide. This

The 17.8% development determined for Red Abalone in Receiving Seawater was far below the 80% quality-control threshold
deemed acceptable by EPA Test Criteria. It was also markedly lower than the 95% development determined in tests conducted
with laboratory and culture waters. The difference between the receiving and culture water abalone development results were
found to be statistically significant with a high degree of confidence.
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consideration is particularly important because larval abalone have been repeatedly found to be the species
most sensitive to effluent exposure, and will be tested alone in bioassays conducted after the screening
study. Bioassays conducted in July 2019 using laboratory and culture water (Table 1), and in prior years in
the absence of HAB contamination, reveal identical results for all three types of dilution and control water,
including receiving seawater. If giant kelp or topsmelt had been found to be more sensitive, then the
confounding influence of HAB-contaminated receiving seawater would be less of a concern. During the
2019 bioassays, however, abalone development results associated with HAB-contaminated seawater were
rendered meaningless for compliance-reporting purposes. Repeating these futile tests in future bioassays
serves no environmental or regulatory purpose. We recommend the use of laboratory water alone when there
is any indication of HAB contamination within receiving waters.

Please contact the undersigned if you have questions regarding these results.

Sincerely,

/‘f/‘“‘/éﬁ/" . [’f;/{: MARIEVEE\RCH S 201 9.09.1 7 15:31 :43 _O7IOO'

7 Vice President ECIALISTS

Douglas A. Coats
Program Manager
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City of Morro Bay/Cayucos Sanitary District

Semiannual Effluent Report

NPDES Permit CA0047881 A-1
ATTACHMENT A
Analytical Results for Effluent Samples Collected during July 2019
Chemical Compound ) a Practical o o & Permitd
or Parameter Units Method Detection Limit Quantification Limit | Minimum Level Limit Reported Value
Nutrients
Nitrate (as N) mg/L 300.0 0.01 0.1 _° _f DNQ 0.02 Est. Conc.
Urea (as N) mg/L | Mulvenna & Savidge 0.008 0.01 _° _f 0.143 as measured
Ortho-Phosphate (as P) mg/L 300.0 0.01 0.1 _* _f 2.6 as measured
Dissolved Silica (Si02) mg/L 200.7 0.5 9 0.5 9 _° _f 11. as measured
Obijectives for the Protection of Marine Aquatic Life
Ammonia (as N) mg/L 350.1 6.7 20. _* _h 44. as measured i
Arsenic ng/L 200.8 0.7 2. 2. 670. DNQ 1.5 Est. Conc.
Cadmium ng/L 200.7 1.1 10. 10. 130. ND
Chromium VIj ug/L 218.6 0.032 0.2 — 270. 0.65 as measured
Copper ng/L 200.7 1.2 10. 10. _h 17. as measured

The Method Detection Limit (MDL) is the analysis- and instrument-specific minimum concentration at which the presence of a substance can be reported with 99% confidence.
It is determined from an analysis of a sample in a matrix containing the analyte.

The Practical Quantification Limit (PQL) is the analysis- and instrument-specific minimum concentration of a substance that can be routinely determined with a high degree of
certainty (>99.9% confidence).

The Minimum Level (ML) is the method-specific minimum concentration of a substance that can be quantitatively measured in a sample given the current analytical
performance used by most certified laboratories within California, as specified in Appendix II of the 2005 Ocean Plan.

The Permit Limit is the lowest, most-stringent threshold that is associated with the longest-duration averaging period. For limits established to protect marine aquatic life, the
six-month median is the most stringent threshold. For other constituents, limits are imposed only on monthly averages.

No Minimum Level was specified for this analysis method in Appendix II of the 2005 Ocean Plan.

Permit limits were not specified for nutrients.

It is unclear why the laboratory reported an MDL that equals the PQL. It suggests that one of the two reported limits contains a typographical error.

Effluent limitations for ammonia, copper, lead, selenium, and zinc were removed in the current discharge permit based on reasonable potential analyses of historical effluent data
The detection and quantitation limits were raised due to sample dilution caused by high analyte concentration or matrix interference.

As described in this report’s cover letter, the analysis of hexavalent chromium departs from compliance evaluations of past reports, which were based on total chromium.
Additionally, EPA Method 218.6 determines dissolved hexavalent chromium concentrations, rather than “Total Recoverable” hexavalent concentrations specified in the
discharge permit.

Marine Research Specialists

July 2019



City of Morro Bay/Cayucos Sanitary District Semiannual Effluent Report
NPDES Permit CA0047881 A-2

Analytical Results for Effluent Samples Collected during July 2019

Chemical Compound ) a Practical o ¢ Permit°

or Parameter Units Method Detection Limit Quantification Limit | Minimum Level Limit Reported Value
Lead ug/L 200.8 0.1 1. 0.5 _h 0.74 as measured <
Mercury ng/L 245.1 0.029 0.2 0.2 5.29 ND

Nickel ng/L 200.7 23 10. 20. 670. DNQ 5.1 Est. Conc.
Selenium ng/L 200.8 0.19 2. 2. _h DNQ 1.5 Est. Conc.
Silver ng/L 200.7 1.3 10. 10. 70. ND

Zinc ng/L 200.7 9.5 50. 20. _h 52. as measured
Toxicity-Chronic: M. pyrifera TUc 600/R-95/136 — — — 134. 10. as measured
Toxicity-Chronic: H. Rufescens TUc 600/R-95/136 — — — 134. 31.2 as measured
Toxicity-Chronic: A. affinis TUc 600/R-95/136 — — — 134. 3.12 as measured

¥ Because the reported copper concentration (0.74 pg/L) was below the PQL (1. pg/L), it was flagged as an “Estimated Value” by the chemistry laboratory (See Attachment C).
However, in accordance with the guidance from the COP, the reported value is listed “as measured” herein, because it exceeded the ML (0.5 pg/L).

Marine Research Specialists July 2019
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NPDES Permit #:

CA0047881

DMR Parameters

eSMR PDF

Summary: DMR
Facility: THE CITY OF MORRO BAY/CAYUCOS SANITARY DISTRICT WWTP

Feature - LS: 001-Y Monitoring Period: 01/01/2019 - 12/31/2019
Excur @ Analy Sample
L Param Param Text 1 2 1 2
oc  Sea Para ara e Q Q C C C3 Count Freq Type
Nitrogen, 44.0 mg/L
1 0 00610 | ammonia total Daily 0 Annual GRAB
(as N) Maximum
Nitrogen, NODI: Q
1 0 00620 |nitrate total (as Daily
N) Maximum
. : 11.0 mg/L
1 | o0 | 00955 |>lica dissolved Daily 0 Annual GRAB
(as Si02) X
Maximum
. NODI: Q NODI: Q NODI: Q NODI: Q NODI: Q
1 0 00978 Arsenic, total 6 Month Daily 6 Month Daily Instantaneou
recoverable . ; X X )
Median Maximum Median Maximum s Maximum
. NODI: Q
1 0 00981 Selenium, total Daily
recoverable X
Maximum
Chromium, 8.0E-4 Ib/d | 8.0E-4 Ib/d 0.65 ug/L 0.65 ug/L 0.65 ug/L
1 0 01032 | hexavalent (as 6 Month Daily 6 Month Daily Instantaneou 0 Annual COMP24
Cr) Median Maximum Median Maximum s Maximum
Nickel total NODI: Q NODI: Q NODI: Q NODI: Q NODI: Q
1 0 01074 ! 6 Month Daily 6 Month Daily Instantaneou
recoverable . ; X X )
Median Maximum Median Maximum s Maximum
Silver total NODI: B NODI: B NODI: B NODI: B NODI: B
1 0 01079 6 Month Daily 6 Month Daily Instantaneou
recoverable . ; X X )
Median Maximum Median Maximum s Maximum
. 52.0 ug/L
1 | o | 01094 | Z4inc total Daily 0 Annual CoMP24
recoverable X
Maximum
. NODI: B NODI: B NODI: B NODI: B NODI: B
1 0 01113 Cadmium, total 6 Month Daily 6 Month Daily Instantaneou
recoverable . ; X X )
Median Maximum Median Maximum s Maximum
Generated on 09/06/2019 at 13:40 PDT Page 1 of 3




NPDES Permit #: CA0047881

Facility: THE CITY OF MORRO BAY/CAYUCOS SANITARY DISTRICT WWTP

Feature - LS: 001-Y Monitoring Period: 01/01/2019 - 12/31/2019
Excur @ Analy Sample
L Param Param Text 1 2 1 2
oc  Sea Para ara e Q Q C C C3 Count Freq Type
0.74 ug/L
1 | o | o1114 | ‘ead total Daily 0 Annual CoMP24
recoverable X
Maximum
17.0 ug/L
1 0 | o1119 | Copper, total Daily 0 Annual COMP24
recoverable X
Maximum
2.6 mg/L
1 0 | 04175 | Phosphate, Daily 0 Annual GRAB
ortho (as P) X
Maximum
0.143 mg/L
1 0 71800 Urea Daily 0 Annual GRAB
Maximum
NODI: B NODI: B NODI: B NODI: B NODI: B
1 0 71901 Mercury, total 6 Month Daily 6 Month Daily Instantaneou
recoverable . ; X X )
Median Maximum Median Maximum s Maximum
Static 72Hr NODI: 9
Chronic Daily
1 0 TT3L Strongyl. Maximum
Purpuratus
Static 72Hr NODI: 9
Chronic Daily
1 0 TTJ3N Dendraster Maximum
Excentri.
Static 48Hr 10.0 tox
1 0 | TTK1D Chronic chronic 0 Annual COMP24
Macrocystis Daily
Pyrifera Maximum
Static 48Hr NODI: 9
1 o | Trxs0 Chronic Daily
Crassostrea Maximum
Gigas
Static 48Hr i}{éf&x
1 0 TTK3R |Chronic Haliotis Dail ! 0 Annual COMP24
Rufescens ally
Maximum
Static 48Hr NODI: 9
1 0 TTK3S | Chronic Mytilis Daily
Species Maximum

Generated on 09/06/2019 at 13:40 PDT
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NPDES Permit #: CA0047881

Facility: THE CITY OF MORRO BAY/CAYUCOS SANITARY DISTRICT WWTP

Feature - LS: 001-Y Monitoring Period: 01/01/2019 - 12/31/2019
Excur | Analy Sample
Loc  Sea Param Param Text Q1 Q2 Cl C2 C3 Count Freq Type
Static Renewal NODI: 9
7-Day Chronic Daily
1 0 TTP3E Mysidopsis Maximum
bahia
Static Renewal NODI: 9
7-Day Chronic Daily
1 0 TTP3Q Holmesimysis Maximum
costata
Static Renewal NODI: 9
7-Day Chronic Daily
1 0 TTPo) Menidia Maximum
beryllina
Static Renewal 3.12 tox
7-Day Chronic chronic
1 0 TTP6L Atherinops Daily 0 Annual COMP24
affinis Maximum
Static 20Min NODI: 9
Chronic Daily
1 0 TTS3L Strongyl. Maximum
Purpuratus
Static 20Min NODI: 9
Chronic Daily
1 0 TTS3N Dendraster Maximum
Excentri

Generated on 09/06/2019 at 13:40 PDT
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Laboratories, Inc. ‘ w

Environmental Testing Laboratory Since 1949

Date of Report: 08/02/2019

John Gunderlock

City of Morro Bay

160 Atascadero Rd.
Morro Bay, CA 93442

Client Project: [none]

BCL Project: Annual Effuent Sampling
BCL Work Order: 1924237

Invoice ID: B349514

Enclosed are the results of analyses for samples received by the laboratory on 7/24/2019. If you have
any questions concerning this report, please feel free to contact me.

Sincerely,
Contact Person: Christina Herndon Stuart Buttram
Client Service Rep Technical Director

Certifications: CA ELAP #1186; NV #CA00014; OR ELAP #4032-001; AK UST101

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
Report ID: 1000921025 4100 Atlas Court Bakersfield, CA 93308 (661) 327-4911 FAX (661) 327-1918 www.bclabs.com Page 1 of 15
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July 2019 Annual Effluent Sampling

Lewvel 1A QC

Report concentrations that are detected above the MOL, but are below the POL

Analysis Method Effluent Sample Amount Laboratory
Ammonia (as M) [EPA 350.1] Grab 16 oz. [YEL) BC Labs
Arsenic, Total Recoverable [EPA 200.8] C-24 * BC Labs
Cadmium, Total Recoverable [EPA 200.7] C-24 . BC Labs
Chromiwm [VI), Total Recoverable [EPA 20:0.7] C-24 2 oz, BC Labs
Copper, Total Recoverable [EPA 200.7) C-24 L BC Labs
Lead, Total Recoverable [EPA 200.8] C-24 b BC Labs
Mercury, Total Recoverable [EPA 245.1) C-24 it BC Labs
Mickel, Total Recoverable [EPA 200.7] C-24 - BC Labs
Selenium, Total Recoverable [EPA 200.8] C-24 * BC Labs
Silver, Total Recoverable [EPA 200.7) C-24 ¥ BC Labs
Zinc, Total Recoverable [EPA 2007 C-24 X BC Labs
* 16 oz. [RED)
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Laboratories, Inc. ‘ w

Environmental Testing Laboratory Since 1949

Chain of Custody and Cooler Receipt Form for 1924237 Page 3 of 3

BC LABORATORIES INC.

COOLER RECEIFT FORM

T 1
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The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.

4100 Atlas Court Bakersfield, CA 93308 (661) 327-4911 FAX (661) 327-1918 www.bclabs.com

Report ID: 1000921025
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Laboratories, Inc. ‘ w

Environmental Testing Laboratory Since 1949

City of Morro Bay Reported:  08/02/2019 17:07
160 Atascadero Rd. Project: Annual Effuent Sampling
Morro Bay, CA 93442 Project Number: [none]

Project Manager: John Gunderlock

Laboratory / Client Sample Cross Reference

Laboratory Client Sample Information
1924237-01 COC Number: -- Receive Date: 07/24/2019 18:00
Project Number: --- Sampling Date: 07/23/2019 07:30

Sampling Location:

Sample Depth:

Sampling Point: Grab Effluent ARS Lab Matrix: Water

Sampled By: John Gunderlock Sample Type: Wastewater
192423702 COC Number: Receive Date: 07/24/2019 18:00

Project Number: - Sampling Date: 07/23/2019 07:30

Sampling Location: --- Sample Depth: ---

Sampling Point: Comp Effluent ARS Lab Matrix: Water

Sampled By: John Gunderlock Sample Type: Wastewater

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.

Report ID: 1000921025 4100 Atlas Court Bakersfield, CA 93308 (661) 327-4911 FAX (661) 327-1918 www.bclabs.com Page 6 of 15



Laboratories, Inc. ‘ w

Environmental Testing Laboratory Since 1949

City of Morro Bay Reported:  08/02/2019 17:07
160 Atascadero Rd. Project: Annual Effuent Sampling
Morro Bay, CA 93442 Project Number: [none]

Project Manager: John Gunderlock

Water Analysis (General Chemistry)

BCL Sample ID: 1924237-01 | Client Sample Name: Grab Effluent ARS, 7/23/2019 7:30:00AM, John Gunderlock
MB Lab
Constituent Result Units PQL MDL  Method Bias Quals Run #
Ammonia as N 44 mg/L 20 6.7 EPA-350.1 ND A07 1
Run QcC
Run # Method Prep Date Date/Time Analyst Instrument Dilution Batch ID
1 EPA-350.1 07/29/19 15:30 07/31/19 14:48 JMH SC-1 100 B052314

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.

Report ID: 1000921025 4100 Atlas Court Bakersfield, CA 93308 (661) 327-4911 FAX (661) 327-1918 www.bclabs.com Page 7 of 15



Laboratories, Inc. ‘ w

Environmental Testing Laboratory Since 1949

City of Morro Bay

160 Atascadero Rd.
Morro Bay, CA 93442

Reported:  08/02/2019 17:07
Project: Annual Effuent Sampling

Project Number: [none]
Project Manager: John Gunderlock

Metals Analysis

BCL Sample ID: 1924237-02 Client Sample Name: Comp Effluent ARS, 7/23/2019 7:30:00AM, John Gunderlock
MB Lab
Constituent Result Units PQL MDL  Method Bias Quals Run #
Hexavalent Chromium 0.65 ug/L 0.20 0.032 EPA-218.6 ND 1
Total Recoverable Arsenic 1.5 ug/L 2.0 0.70 EPA-200.8 ND J 2
Total Recoverable Cadmium ND ug/L 10 1.1 EPA-200.7 ND 3
Total Recoverable Copper 17 ug/L 10 1.2 EPA-200.7 ND 3
Total Recoverable Lead 0.74 ug/L 1.0 0.10 EPA-200.8 ND J 2
Total Recoverable Mercury ND ug/L 0.20 0.029 EPA-245.1 ND 4
Total Recoverable Nickel 5.1 ug/L 10 23 EPA-200.7 ND J 3
Total Recoverable Selenium 1.5 ug/L 2.0 0.19 EPA-200.8 ND J 2
Total Recoverable Silver ND ug/L 10 1.3 EPA-200.7 ND 3
Total Recoverable Zinc 52 ug/L 50 9.5 EPA-200.7 ND 3
Run Qc
Run # Method Prep Date Date/Time Analyst Instrument Dilution Batch ID

1 EPA-218.6 07/24/19 18:00 07/24/19 20:38 KEB IC-4 1 B052114

2 EPA-200.8 07/29/19 09:35 07/29/19 18:40 ARD PE-EL4 1 B052237

3 EPA-200.7 07/29/19 09:30 07/30/19 14:42 JRG PE-OP2 1 B052235

4 EPA-245.1 07/30/19 10:00 07/31/19 08:39 T™MT CETAC3 1 B052390

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

All results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.

Report ID: 1000921025

4100 Atlas Court Bakersfield, CA 93308 (661) 327-4911 FAX (661) 327-1918 www.bclabs.com
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Laboratories, Inc. ‘ w

Environmental Testing Laboratory Since 1949

City of Morro Bay Reported:  08/02/2019 17:07
160 Atascadero Rd. Project: Annual Effuent Sampling
Morro Bay, CA 93442 Project Number: [none]

Project Manager: John Gunderlock

Water Analysis (General Chemistry)
Quality Control Report - Method Blank Analysis

Constituent QC Sample ID MB Result Units PQL MDL Lab Quals

QC Batch ID: B052314 |
Ammonia as N B052314-BLK1 ND mg/L 0.20 0.067

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.

Report ID: 1000921025 4100 Atlas Court Bakersfield, CA 93308 (661) 327-4911 FAX (661) 327-1918 www.bclabs.com Page 9 of 15



Laboratories, Inc. ‘ w

Environmental Testing Laboratory Since 1949

City of Morro Bay Reported:  08/02/2019 17:07
160 Atascadero Rd. Project: Annual Effuent Sampling
Morro Bay, CA 93442 Project Number: [none]

Project Manager: John Gunderlock

Water Analysis (General Chemistry)

Quality Control Report - Laboratory Control Sample

Control Limits

Spike Percent Percent Lab
Constituent QC Sample ID Type Result Level Units Recovery RPD Recovery RPD Quals
QC Batch ID: B052314
Ammonia as N B052314-BS1 LCS 0.96290 1.0000 mg/L 96.3 90 - 110

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.

Report ID: 1000921025 4100 Atlas Court Bakersfield, CA 93308 (661) 327-4911 FAX (661) 327-1918 www.bclabs.com Page 10 of 15



Laboratories, Inc. ‘ w

Environmental Testing Laboratory Since 1949

City of Morro Bay Reported:  08/02/2019 17:07
160 Atascadero Rd. Project: Annual Effuent Sampling
Morro Bay, CA 93442 Project Number: [none]

Project Manager: John Gunderlock

Water Analysis (General Chemistry)

Quality Control Report - Precision & Accuracy

Control Limits

Source Source Spike Percent Percent Lab
Constituent Type Sample D Result Result Added Units RPD Recovery RPD Recovery Quals
QC Batch ID: B052314 Used client sample: N
Ammonia as N DUP 924137-01RE’ ND 0.72400 mg/L 10 J
MS 924137-01RE" ND 12.210 11.111 mg/L 110 90 - 110
MSD 924137-01RE’ ND 11.992 11.111 mg/L 1.8 108 10 90-110

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
Report ID: 1000921025 4100 Atlas Court Bakersfield, CA 93308 (661) 327-4911 FAX (661) 327-1918 www.bclabs.com Page 11 of 15



Laboratories, Inc. ‘ w

Environmental Testing Laboratory Since 1949

City of Morro Bay

160 Atascadero Rd.
Morro Bay, CA 93442

Reported:
Project: Annual Effuent Sampling

08/02/2019 17:07

Project Number: [none]

Project M

anager: John Gunderlock

Metals Analysis

Quality Control Report - Method Blank Analysis

Constituent QC Sample ID MB Result Units PQL MDL Lab Quals

| acBatch ID: B052114 |

Hexavalent Chromium B052114-BLK1 ND ug/L 0.20 0.032

[ acBatch ID: B052235 |

Total Recoverable Cadmium B052235-BLK1 ND ug/L 10 1.1

Total Recoverable Copper B052235-BLK1 ND ug/L 10 1.2

Total Recoverable Nickel B052235-BLK1 ND ug/L 10 23

Total Recoverable Silver B052235-BLK1 ND ug/L 10 1.3

Total Recoverable Zinc B052235-BLK1 ND ug/L 50 9.5
QC Batch ID: B052237

Total Recoverable Arsenic B052237-BLK1 ND ug/L 2.0 0.70

Total Recoverable Lead B052237-BLK1 ND ug/L 1.0 0.10

Total Recoverable Selenium B052237-BLK1 ND ug/L 2.0 0.19
QC Batch ID: B052390

Total Recoverable Mercury B052390-BLK1 ND ug/L 0.20 0.029

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
4100 Atlas Court Bakersfield, CA 93308 (661) 327-4911 FAX (661) 327-1918 www.bclabs.com

Report ID: 1000921025

Page 12 of 15




Laboratories, Inc. ‘ w

Environmental Testing Laboratory Since 1949

City of Morro Bay Reported:  08/02/2019 17:07
160 Atascadero Rd. Project: Annual Effuent Sampling
Morro Bay, CA 93442 Project Number: [none]

Project Manager: John Gunderlock

Metals Analysis

Quality Control Report - Laboratory Control Sample

Control Limits

Spike Percent Percent Lab
Constituent QC Sample ID Type Result Level Units Recovery RPD Recovery RPD Quals
|ac Batch ID: B052114 |
Hexavalent Chromium B052114-BS1 LCS 20.767 20.000 ug/L 104 90 - 110
|ac Batch ID: B052235 |
Total Recoverable Cadmium B052235-BS1 LCS 194.74 200.00 ug/L 97.4 85-115
Total Recoverable Copper B052235-BS1 LCS 373.82 400.00 ug/L 93.5 85-115
Total Recoverable Nickel B052235-BS1 LCS 407.71 400.00 ug/L 102 85-115
Total Recoverable Silver B052235-BS1 LCS 97.233 100.00 ug/L 97.2 85- 115
Total Recoverable Zinc B052235-BS1 LCS 517.11 500.00 ug/L 103 85-115
QC Batch ID: B052237
Total Recoverable Arsenic B052237-BS1 LCS 99.752 100.00 ug/L 99.8 85-115
Total Recoverable Lead B052237-BS1 LCS 105.70 100.00 ug/L 106 85-115
Total Recoverable Selenium B052237-BS1 LCS 102.92 100.00 ug/L 103 85-115
QC Batch ID: B052390
Total Recoverable Mercury B052390-BS1 LCS 0.95000 1.0000 ug/L 95.0 85-115

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
Report ID: 1000921025 4100 Atlas Court Bakersfield, CA 93308 (661) 327-4911 FAX (661) 327-1918 www.bclabs.com Page 13 of 15



Laboratories, Inc. ‘ w

Environmental Testing Laboratory Since 1949

City of Morro Bay Reported:  08/02/2019 17:07
160 Atascadero Rd. Project: Annual Effuent Sampling
Morro Bay, CA 93442 Project Number: [none]

Project Manager: John Gunderlock

Metals Analysis

Quality Control Report - Precision & Accuracy

Control Limits

Source Source Spike Percent Percent Lab
Constituent Type Sample D Result Result Added Units RPD Recovery RPD Recovery Quals
QC Batch ID: B052114 Used client sample: N
Hexavalent Chromium DUP 1924006-01 1.5570 1.5470 ug/L 0.6 10
MS 1924006-01 1.5570 22.310 20.202 ug/L 103 90 - 110
MSD  1924006-01 1.5570 21.972 20.202 ug/L 1.5 101 10 90-110
| ac Batch ID: B052235 Used client sample: N
Total Recoverable Cadmium DUP 1924288-01 ND ND ug/L 20
MS 1924288-01 ND 198.55 200.00 ug/L 99.3 75-125
MSD 1924288-01 ND 203.84 200.00 ug/L 2.6 102 20 75-125
Total Recoverable Copper DUP 1924288-01 ND ND ug/L 20
MS 1924288-01 ND 384.49 400.00 ug/L 96.1 75-125
MSD  1924288-01 ND 392.89 400.00 ug/L 2.2 98.2 20 75-125
Total Recoverable Nickel DUP 1924288-01 ND ND ug/L 20
MS 1924288-01 ND 414.32 400.00 ug/L 104 75-125
MSD  1924288-01 ND 42415 400.00 ug/L 2.3 106 20 75-125
Total Recoverable Silver DUP  1924288-01 ND ND ug/L 20
MS 1924288-01 ND 96.994 100.00 ug/L 97.0 75-125
MSD  1924288-01 ND 100.38 100.00 ug/L 34 100 20 75-125
Total Recoverable Zinc DUP 1924288-01 ND ND ug/L 20
MS 1924288-01 ND 522.75 500.00 ug/L 105 75-125
MSD  1924288-01 ND 537.32 500.00 ug/L 2.7 107 20 75-125
QC Batch ID: B052237 Used client sample: N
Total Recoverable Arsenic DUP 1924172-08 1.5810 1.1340 ug/L 32.9 20 J,A02
MS 1924172-08 1.5810 106.01 100.00 ug/L 104 70-130
MSD 1924172-08 1.5810 102.21 100.00 ug/L 3.7 101 20 70-130
Total Recoverable Lead DUP 1924172-08 16.103 15.313 ug/L 5.0 20
MS 1924172-08 16.103 119.48 100.00 ug/L 103 70-130
MSD  1924172-08 16.103 114.59 100.00 ug/L 4.2 98.5 20 70-130
Total Recoverable Selenium DUP  1924172-08 ND ND ug/L 20
MS 1924172-08 ND 103.01 100.00 ug/L 103 70-130
MSD  1924172-08 ND 99.483 100.00 ug/L 3.5 99.5 20 70-130
| Qc Batch ID: B052390 Used client sample: N
Total Recoverable Mercury DUP 1924434-01 ND ND ug/L 20
MS 1924434-01 ND 1.1625 1.0000 ug/L 116 70-130
MSD 1924434-01 ND 1.1725 1.0000 ug/L 0.9 117 20 70-130

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.

Report ID: 1000921025 4100 Atlas Court Bakersfield, CA 93308 (661) 327-4911 FAX (661) 327-1918 www.bclabs.com Page 14 of 15



Laboratories, Inc. ‘ w

Environmental Testing Laboratory Since 1949

City of Morro Bay Reported:  08/02/2019 17:07
160 Atascadero Rd. Project: Annual Effuent Sampling
Morro Bay, CA 93442 Project Number: [none]

Project Manager: John Gunderlock

Notes And Definitions

J Estimated Value (CLP Flag)

MDL Method Detection Limit

ND Analyte Not Detected

PQL Practical Quantitation Limit

A02 The difference between duplicate readings is less than the quantitation limit.

A07 Detection and quantitation limits were raised due to sample dilution caused by high analyte concentration or matrix
interference.

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.

Report ID: 1000921025 4100 Atlas Court Bakersfield, CA 93308 (661) 327-4911 FAX (661) 327-1918 www.bclabs.com Page 15 of 15



City of Morro Bay Public Works/WWTP
John Gunderlock 4 Justin Court Suite D, Monterey, CA 93940

955 Shasta Ave. 831.375.MBAS (6227)
Morro Bay, CA 93442 www.MBASiInc.com
ELAP Certification Number: 2385
Thursday, August 01, 2019

Lab Number: 190724 01-01 Sample Description: Morro Bay WWTP Annual Effluent, M1 ARS Grab

Collection Date/Time: 7/23/2019 07:30 Sample Collector: Gunderlock J Client Sample #: A 2019

Submittal Date/Time: 7/24/2019 09:10 System ID:

Analyte Method Unit Result Dil. Qual PQL MDL Analysis Date / Time Analyst

Silica SiO2, Dissolved EPA200.7 mg/L 11 1 0.5 05 7/31/2019 11:44 MW

Nitrate as N EPA300.0 mg/L 0.02 1 JLN 0.1 0.01 7/24/2019 17:32 BS
LN: MS and/or MSD below acceptance limits.

Orthophosphate as P EPA300.0 mg/L 2.6 1 0.1 0.01 7/24/2019 17:32 BS

Urea-N Mulvenna&Savidge ug/L 143 1 LN.L 10 8 7/31/2019 15:.02 OW

LN: MS and/or MSD below acceptance limits. IL: RPD exceeds laboratory control limit

Report Approved by: @Q

David Holland, Laboratory Director

mg/L : Millgrams per liter (=ppm) ug/L : Micrograms per liter (=ppb) PQL : Practical Quantitation Limit MCL : Maximum Contamination Level
H = Analyzed outside of hold time E = Analysis performed by External Laboratory; See Report attachments T = Temperature Exceedance
MDL = Method Detection Limit J =Result is less than PQL ND = Non Detect

Page 1 of 4



City of Morro Bay Public Works/WWTP

John Gunderlock 4 Justin Court Suite D, Monterey, CA 93940
955 Shasta Ave. 831.375.MBAS (6227)
Morro Bay, CA 93442 www.MBASiInc.com

ELAP Certification Number: 2385
Thursday, August 01, 2019

QC Results
QCBatch ID QCID Parameter Results Units % Rec % RPD Control Limitsl
QC19072507 190724 14-02: MS 1 Nitrate as N 8.79 mg/L 82 80 - 120
190724 _14-02: MSD 1 Nitrate as N 8.65 mg/L 75 9.0 0-10
CCvB1 Nitrate as N ND mg/L <0.1
LCS1 Nitrate as N 1.91 mg/L 96 90 - 110
LCSD 1 Nitrate as N 1.91 mg/L 95 0.2 0-10
LCSL 1 Nitrate as N 0.17 mg/L 86 50 - 150
Method Blank 1 Nitrate as N ND mg/L <0.1
190724 14-02: MS 1 Orthophosphate as P 2.05 mg/L 103 80 - 120
190724 _14-02: MSD 1 Orthophosphate as P 2.07 mg/L 103 0.6 0-10
CCvB1 Orthophosphate as P ND mg/L <0.1
LCS1 Orthophosphate as P 2.06 mg/L 103 90 - 110
LCSD 1 Orthophosphate as P 2.06 mg/L 103 <0.1 0-10
LCSL 1 Orthophosphate as P 0.2 mg/L 101 50 - 150
Method Blank 1 Orthophosphate as P ND mg/L <0.1
QC19080109 190717 _13-14: MS 1 Urea-N 107.0 ug/L 87 85 - 115
190717_13-14: MSD 1 Urea-N 116.0 ug/L 96 9.8 0-20
190724 _01-01: MS 2 Urea-N 235.0 ug/L 92 85-115
190724 _01-01: MSD 2 Urea-N 219.0 ug/L 76 19.0 0-20
LFB 1 Urea-N 95.0 ug/L 95 85-115
LFBD 1 Urea-N 101.0 ug/L 101 6.1 0-25
LFBL 1 Urea-N 9.0 ug/L 90 70 - 130
Method Blank 1 Urea-N ND Mg/l <0.1
QCS1 Urea-N 43.0 ug/L 91 90 - 110
QCsD 1 Urea-N 50.0 ug/L 106 15.1 0-25
mg/L : Millgrams per liter (=ppm) ug/L : Micrograms per liter (=ppb) PQL : Practical Quantitation Limit MCL : Maximum Contamination Level
H = Analyzed outside of hold time E = Analysis performed by External Laboratory; See Report attachments T = Temperature Exceedance
MDL = Method Detection Limit J = Result is less than PQL ND = Non Detect

Page 2 of 4



City of Morro Bay Public Works/WWTP

John Gunderlock
955 Shasta Ave.
Morro Bay, CA 93442

ELAP Certification Number: 2385

831.375.MBAS (6227)
www.MBASInc.com

4 Justin Court Suite D, Monterey, CA 93940

Thursday, August 01, 2019

OC Results
‘QCBatch ID QCID Parameter Results Units % Rec % RPD Control Limit
QC19080115 190724 41-02: MS 1 Silica (SiO02), Total 65.59 mg/L 82 70 - 130
190724 _41-02: MSD 1 Silica (Si02), Total 64.56 mg/L 80 2.5 0-20
CCvB1 Silica (Si02), Total ND mg/L <01
LCB 1 Silica (Si02), Total ND mg/L <01
LCS1 Silica (Si02), Total 49.84 mg/L 100 95 - 105
LCSD 1 Silica (Si02), Total 49.24 mg/L 98 1.2 0-10
LFB 1 Silica (Si02), Total 45.65 mg/L 91 85-115
LFBD 1 Silica (Si02), Total 44.58 mg/L 89 2.4 0-20
Method Blank 1 Silica (Si02), Total ND mg/L <01
QCs1 Silica (Si02), Total 49.0 mg/L 98 95-105




City of Morro Bay Public Works/WWTP

John Gunderlock 4 Justin Court Suite D, Monterey, CA 93940
955 Shasta Ave. 831.375.MBAS (6227)
Morro Bay, CA 93442 www.MBASInc.com

ELAP Certification Number: 2385
Thursday, August 01, 2019

Sample Condition Upon Receipt
Order ID: 190724 01

Is there evidence of chilling? Yes (Recv'd via FedEx)
*NOTE: Systems are encouraged but not required to hold samples
<10AC (Microbiology) or <6AC (Chemistry) during transit.

Did bottle arrive intact? Yes
Did bottle labels agree with COC? Yes
Adequate sample volume? Yes
Sample preservative (HNO3, NaOH, H2S04, Na2S203, HCI, Other) #01: pre-filtered for Diss SiO2.

Presrvd w/HNO3 pH<2.

mg/L : Millgrams per liter (=ppm) Og/L : Micrograms per liter (=ppb) PQL : Practical Quantitation Limit MCL : Maximum Contamination Level
H = Analyzed outside of hold time E = Analysis performed by External Laboratory; See Report attachments T = Temperature Exceedance
MDL = Method Detection Limit J = Result is less than PQL ND = Non Detect

Page 3 of 4
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LABORATORY REPORT

Aquatic
Testing
Laboratories

“dedicated to providing quality aquatic toxicity testing”

4350 Transport Street, Unit 107
Ventura, CA 93003

(805) 650-0546 FAX (805) 650-0756
CA ELAP Cert. No.: 1775

Date: August 1, 2019
Client: City of Morro Bay Public Works
Wastewater Treatment Plant
160 Atascadero Road
Morro Bay, CA 93442
Attn: John Gunderlock
Laboratory No.: A-19072303-001/003
Sample LD.:

Sample Control:

Sample Analysis:

Result Summary:

Quality Control:

Comp ARS (laboratory seawater used for dilution and control)

The samples were received by ATL within the recommended hold time, in a chilled state and with
the chain of custody record attached. Client supplied receiving water was sampled during a red
tide and filtered prior to use. Testing conducted with additional side-by-side testing using lab
seawater as dilution/control per client instruction. This is the laboratory seawater used for dilution
and control report.

Date Sampled: 07/22/19 07/23/19 07/25/19
Date Received: 07/23/19 07/23/19 07/26/19
Temp. Received: 1.3°C 1.3°C 1.0°C
Chlorine (TRC): 0.0 mg/l 0.0 mg/l 0.0 mg/]
Date Tested: 07/23/19 to 07/30/19

The following analyses were performed on your sample:

Abalone Larval Development Short-Term Toxicity Test (EPA/600/R-95-136);
Giant Kelp Germination and Growth Short-Term Toxicity Test (EPA/600/R-95-136);
Topsmelt Larval Survival and Growth Test (EPA/600/R-95-136).

Test NOQEC TUc
Abalone Development: 3.2% 31.2
Kelp Spore Germination: 10% 10.0
Kelp Germ Tube Growth: 10% 10.0
Topsmelt Larval Survival: 32% 3.12
Topsmelt Larval Growth: 32% 3.12

Reviewed and approved by:

Joseph A. LeMaé/

Laboratory Director

This report pertains only to the samples investigated and does not necessarily apply to other apparently identical or similar materials. This report is submitted for the exclusive use of the client to
whom it is addressed. Any reproduction of this report or use of the Laboratory's name for advertising or publicity purpose without authorization is prohibited.
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Abalone Larval Development
Short-Term Toxicity Test

1. Test and Results Summary

2. Raw Data

3. Statistical Analyses



ABALONE LARVAL DEVELOPMENT Al
SHORT-TERM TOXICITY TEST

Lab No.: A-19072303-002 Date tested: 07/24/19 - 07/26/19
Client/ID: Morro Bay WWTP

TEST SUMMARY
Species: Haliotis rufescens. Source: Cultured Abalone Farms.
Protocol: EPA/600/R-95/136. Dilution water: Laboratory seawater.
Test type: Static. Endpoints: NOEC.
Test chamber: glass beakers. Test volume: 200 ml.
Temperature: 15 +/- 1°C. Aeration: None.
Number of embryos per chamber: 1600 (approx.). Number of replicates: 5.

QA/QC Batch No.: RT-190724 (ran concurrently)

RESULTS SUMMARY
Sample Concentration Pg::;:)g;:‘:f !

Control-Brine (Culture / Lab Seawater) 94.6%
Control-Dilution (Culture / Lab Seawater) 95.3%
1.8% 96.0%
3.2% 93.9%

5.6% 17.8% *

10.0% 0% *

18.0% 0% *

32.0% 0% *

* Statistically significantly less than control at P = 0.05 level
Dilution water is laboratory (culture) seawater.
Culture water control obtained from The Cultured Abalone Farm.

CHRONIC TOXICITY
NOEC 3.2%
TUc 31.25

QA/QC TEST ACCEPTABILITY

Parameter Result
Average control normality >80% PASS (95.3%)
Concentration response relationship acceptable PASS (Response curve normal)

Please see RT-190724 report for additional test acceptability criteria.




Abalone Larval Development Test-Proportion Normal

Start Date: 7/24/2019 16:00 TestID: 19072303iw Sample ID: Morro Bay - Lab Dilution
End Date: 7/26/2019 16:00 Lab ID: CAATL-Aquatic Testing Labs Sample Type: EFF1-POTW
Sample Date: 7/23/2019 07:35  Protocol: EPAW 95-EPA/600/R-95/136 Test Species: HR-Haliotis rufescens
Comments:

Conc-% 1 2 3 4 5

B-Control 0.9537 0.9450 0.9810 0.9043 0.9450
D-Control 0.9806 0.9439 0.9386 0.9717 0.9292
1.8 09626 0.9304 0.9903 0.9545 0.9626

3.2 09450 0.9811 0.9550 0.9035 0.9099

56 03717 01132 0.1607 0.0962 0.1509

10 0.0000 0.0000 0.0000 0.0000 0.0000

18 0.0000 0.0000 0.0000 0.0000 0.0000

32 0.0000 0.0000 0.0000 0.0000 0.0000

Transform: Arcsin Square Root 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
B-Control 0.9458 0.9926 1.3421 1.2564 1.4323 4.678 5
D-Control 0.9528 1.0000 1.3573 1.3015 14310 4.125 5 * 0.9558 1.0000
1.8 0.9601 1.0077 1.3769 1.3039 1.4721 4423 5 -0.356  2.230 0.1228 0.9558 1.0000
32 09389 09854 1.3290 1.2549 14330 5.463 5 0.514 2230 0.1228 0.9383 0.9817
*56 0.1785 0.1874 0.4251 0.3153 0.6556 31.725 5 16.933 2230 0.1228 0.1811 0.1895
10 0.0000 0.0000 0.0500 0.0500 0.0500 0.000 5 0.0000 0.0000
18 0.0000 0.0000 0.0500 0.0500 0.0500 0.000 5 0.0000 0.0000
32 0.0000 0.0000 0.0500 0.0500 0.0500 0.000 5 0.0000 0.0000
Aucxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.05) 0.90586 0.905 1.32664 2.37903
Bartlett's Test indicates equal variances (p = 0.27) 3.92541 11.3449
The control means are not significantly different (p = 0.70) 0.40279 2.306
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 3.2 5.6 42332 3125 0.06398 0.06699 1.08132 0.00758 9.3E-12 3,16
Treatments vs D-Control
Linear Interpolation (200 Resamples)
Point % SD 95% CL(Exp) Skew
IC05 3.2961 0.0491 31771 3.3676 -2.5769
IC10 34476 0.0401 3.3342 3.5292 -0.2350
IC15 3.5991 0.0413 3.4848 36926 -0.1539 1.0 ) —0 3
IC20 3.7505 0.0444 3.6297 38514 -0.0102 0.9
IC25 3.9020 0.0492 3.7699 4.0208 0.1535 o
IC40 43565 0.0692 4.1892 45447 0.5030 0.8 1
1C50 4.6594 0.0850 4.4717 4.9121 0.6128 0.7 1
0.6 1
% J
c 05
o )
204
Q E
X 03 -
0.2 1
0.1 4
0.0 4
-0.1 +—4/—>—r—rp—rr—rTTIT—TT v
0 10 20 30 40
Dose %
Page 1 ToxCalc v5.0.23

Reviewed by: zﬁl



Lab No.: A-19072303-002
Client ID: Morro Bay Effluent

ABALONE CHRONIC BIOASSAY

WATER QUALITY READINGS

m Aquatic
=\ Testing
Laboratories

Start Date: 07/24/2019

Initial Readings 24 Hrs Final Readings

Sample T(fgf &gll) PH S?c:/l::)y Tég)p e T(‘:rcni ngl) pH S(at:/l:;tzy
Control (brine) || /4.2 | 8L | 30 3y (5.0 | g0 || /48 | & 1| 34
Control (dilution) || /4. b 5-S 5.0 34 (43 | &0 (4.7 79 8D 34
1.8% 4.5 %5 | B0 | 3y /M9 | 8o | (48 | 729 8o | 34
3.2% (44| S -0 | 34 | /o8 | g0 || 48 | 28 | ju | Iy
5.6% M 85 | v | 3 | pag |0 | 99 |27 | g0 |34
10% [43] 8.5 F-o | 34 45 | o147 |79 |80 | 34
18% (49| 85 | 8o | 34 |47 | Bu |49 |25 | §o |34
30% 14-5 | 8.4 g0 34 J4.7 | Do 4 |1 27 |1 5.9 7Y

Dilution water is laboratory seawater.

Initial readings: Z: Date/Time: 7~ 2¢Ha  leco

(-8 % cone-

Sample as received: Chlorine: & mg/l; pH: 2.2 Salinity: O ppt; Temp: 1~ 3 -5 °C; DO: )/ 3.8 mg/;NH,-N: 3 mg/l
wAlel

whe . ARy € Sobintiry~ys

Final readmgs &L__\_ Date/Time: 7= 6~ 19 [{(&/

MICROSCOPIC EXAMINATION

Beaker | Sample | Number Number Beaker | Sample | Number Number Beaker Sample Number Number
No. Conc. Normal Abnormal No. Conc. Normal Abnormal No. Conc. Normal Abnormal
1 gl | ous | 9t 15 | ¢ | sot A 29 | 2 | o [ot
2 | (o o | 1o | 16 | B | o] Y 3 1 /8 |o Jer
3 o O ) 17 | ¢ (071 1 31 ) o J Lo
4 |3.r 13 | 6 18 s | yu | ad 32 < /os| 8
5 312 o /W 19 | 3.2 /06 5 33 J U C LU
6 C Ol * 20 ¢ O 4} Iz 34 ) U C %Y
7 /8| o |tw 21 3.2 403 ! s 195 | o )
8 pc (/03 s 2 |5 | (v 40 1.8%A | 1-D (03 y
9 | St | yz | g4 23 | 3-2| o] qo JiswB| 1B |07 | B
0 [ 3c | ;u3| © 14 | C 103 3 8% | /-8 | ron | |
n |zt ¢ 1w 35 | /70| o . 18%D | -0 iy | 5
2 3.2 w9 | 2 26 | pel| (o3 b 18%e | 1.8 | ro3 | 4
B S| 8 1ad v |3 ] v | (w
14 6 C| fou3 2 28 3t | © ] A

Microscopic examination:  Analyst: /ﬂl Date:  7-27-(4  Time: © 520U
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ABALONE CHRONIC BIOASSAY

Lab No.: A-19072303-002
Client ID: Morro Bay Effluent - f&-® ="

Start Date: 07/24/2019

RANDOMIZATION WORKSHEET

Beak S | Beak S le || Beak S le
No. | Conc. | No. | Conc. | No. | Cone. Notes
Lok | B[ el 25 (1%
2 ) O 14 | pc || 26 BC
3 o |l 15| C 27 | 12 ,
4 | q | 16 nel 28 | 3%
5 1| 17 ( 29 37
6 18 b | 30
C" § "y 1§ Add 1600 fertilized eggs per 200 ml test volume.
7 ) b 19 | %4~ 31 14
¥
8 el 20 | o | 32 C
9 o f 21 [ 4% 33 j D
10 | nff 22 | LG 34 | /0
1 [y 23 Al | g
™ 4
12 |3~ 24 /
Analyst: /W’“ Date: 7-24~( & Time: g STV




GIANT KELP GERMINATION AND
AND GROWTH SHORT-TERM
TOXICITY TEST

® Test and Result Summary
® Data Summary and Statistical Analysis

® Raw Test Data: Water Quality &
Test Organism Measurements



% Aquatic
GIANT KELP GERMINATION AND GROWTH Té’;mg |
SHORT-TERM TOXICITY TEST & \ Laboratories

Lab No.: A-19072303-002 Date Tested: 07/24/19 - 07/26/19
Client/ID: MRS - Morro Bay Comp. Effluent

TEST SUMMARY
Species: Macrocystis pyrifera. Source: Field collected.
Protocol: EPA Method 1009.0. Dilution water: Laboratory seawater.
Test type: Static. Endpoints: NOEC, IC25 at 48 hrs.
Test chamber: glass beaker. Test volume: 200 ml.
Temperature: 15 +/- 1°C. Aeration: None.
Number of spores per ml: 7,500 (approx.). Number of replicates: 5.
QA/QC Batch No.: RT-190724 (ran concurrently).
RESULTS SUMMARY
Sample C trati Percent Mean Germ Tube
ampie t-oncentration Germination Length (um)
Control-Brine (Lab Water) 84.5% 15.90
Control-Dilution (Lab Water) 82.4% 15.70
3.2% 82.0% | 15.60
5.6% 84.4% 15.70
10% 82.2% 15.00
18% 68.6% * 12.90 *
32% 62.2% * 11.40 *

* Statistically significantly less than control at P = 0.05 level
Dilution/culture control water is laboratory seawater obtained from
The Cultured Abalone Farm.

CHRONIC TOXICITY
END POINT GERMINATION GERM TUBE LENGTH
NOEC 10% 10%
TUc (100/NOEC) 10.0 10.0

QA/QC TEST ACCEPTABILITY

Parameter Result
Mean control germination >70% PASS (82.4%)
Mean control germination tube length >10 um PASS (15.70 pm)
Concentration response relationship acceptable PASS (Response curve normal)
Please see RT-190724 report for additional test acceptability criteria.




Macrocystis Germination and Growth Test-Proportion Germinated

Start Date:  7/24/2019 16:00 Test ID: 19072303k! Sample ID: Morro Bay - Lab Water
End Date: 7/26/2019 16:00 Lab ID: CAATL-Aquatic Testing Labs Sample Type: EFF1-POTW
Sample Date: 7/23/2019 07:45  Protocol: EPAW 95-EPA/600/R-95/136 Test Species: MP-Macrocystis pyrifera
Comments: ‘
Conc-% 1 2 3 4 5
B-Control 0.8614 0.7925 0.8598 0.9126 0.7981
D-Control 0.8738 0.8462 0.8077 0.8519 0.7387
32 08611 0.8077 0.8037 0.8654 0.7636
56 08447 0.8713 08119 0.8416 0.8519
10 0.8532 0.8148 0.8411 0.8155 0.7857
18 0.6346 06990 0.7593 06111 0.7264
32 06286 0.7027 0.5586 0.5556 0.6667
Transform: Arcsin Square Root 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
B-Control 0.8449 1.0258 1.1699 1.0978 1.2707 6.086 5
D-Control 0.8236 1.0000 1.1404 1.0343 12076 5935 5 * 0.8290 1.0000
3.2 08203 0.9960 1.1352 1.0631 1.1951 4936 5 0.149 2360 0.0836 0.8290 1.0000
56 0.8443 1.0250 1.1658 1.1222 1.2039 2.526 5 -0.715 2360 0.0836 0.8290 1.0000
10 0.8221 09981 1.1361 1.0895 1.1776 3.015 5 0.121 2.360 0.0836 0.8219 0.9915
*18 0.6861 0.8330 09775 0.8974 1.0580 6.861 5 4599 2360 0.0836 06862 0.8278
*32 06224 0.7557 0.9100 0.8411 0.9941 7.423 5 6.505 2.360 0.0836 0.6225 0.7509
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.05) 0.9689 0.927 -0.2568 -0.795
Bartlett's Test indicates equal variances (p = 0.52) 4.21046 15.0863
The control means are not significantly different (p = 0.52) 0.67109 2.306
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 10 18 13.4164 10 0.06764 0.0819 0.05657 0.00314 2.0E-07 5,24
Treatments vs D-Control
Linear Interpolation {200 Resamples)
Point % SD 95% CL(Exp) Skew
IC05 12.027 0996 8.824 13932 -1.0733
IC10 14.470 1.259 11.777 18476 0.9075
IC15 16.914 2140 13.644 24240 1.5694 1.0
1IC20 23.059 0.9 ]
IC25 >32 ’
I1C40 >32 0.8 ]
IC50 >32 0.7 :
0.6 -
3 4
c 0.5 1
o |
204 -
Q 4
X 03 4
0.2 ]
0.1 1
0.0 ¢ -
J
-0.1 y - T v
0 10 20 30 40
Dose %
Page 1 ToxCalc v5.0.23 Reviewed by: —ﬁ



Macrocystis Germination and Growth Test-Growth-Length

Start Date:  7/24/2019 16:00 Test ID: 19072303kl Sample ID: Morro Bay - Lab Water
End Date: 7/26/2019 16:00 Lab ID: CAATL-Aquatic Testing Labs Sample Type: EFF1-POTW
Sample Date: 7/23/2019 07:45  Protocol: EPAW 95-EPA/G600/R-95/136 Test Species: MP-Macrocystis pyrifera
Comments:
Conc-% 1 2 3 4 5
B-Control 15750 15250 16.750 15.500 16.250
D-Control 15750 15.500 16.000 15750 15.500
32 16.000 15500 15.500 15.500 15.500
56 15500 15750 15.750 16.000 15.500
10 15250 15.750 15250 14500 14.250
18 14000 14.750 12500 12.000 11.250
32 10.500 12.000 12.750 10.500 11.250
Transform: Untransformed Rank 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical Mean N-Mean
B-Control 15900 1.0127 15900 15250 16.750 3.787 5
D-Control 15700 1.0000 15.700 15.500 16.000 1.332 5 * 15.700 1.0000
3.2 15600 09936 15.600 15500 16.000 1.433 5 23.50 16.00 15.650 0.9968
56 15700 1.0000 15700 15500 16.000 1.332 5 2750 16.00 15.650 0.9968
10 15.000 09554 15.000 14.250 15.750 4.082 5 18.00 16.00 15.000 0.9554
*18 12.900 0.8217 12900 11.250 14.750 11.183 5 15.00 16.00 12.900 0.8217
*32 11400 0.7261 11400 10.500 12750 8.578 5 15.00 16.00 11.400 0.7261
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.05) 0.95627 0.927 0.38616 1.40189
Bartlett's Test indicates unequal variances (p = 2.93E-04) 23.3243 15.0863
The control means are not significantly different (p = 0.50) 0.70165 2.306
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 10 18 13.4164 10
Treatments vs D-Control
Linear Interpolation (200 Resamples)
Point % SD 95% CL(Exp) Skew
IC05 10.324 1.096 7.479 12804 0.1728
IC10 13.314 1.447 11.063 18.656 1.4404
IC15 16.305 2.063 13351 23.112 1.1994 1.0
IC20 21173 3213 14525 28.920 0.1387 ]
IC25 28.500 0.9 1
1C40 >32 08
IC50 >32 1
0.7 4
é 0.6 :
% 0.5 ]
o 0.4 1
0.3 -
0.2 -
0.1 -
0.0 O—ror<r —r— T y g
0 10 20 30 40
Dose %
Page 1 ToxCalc v5.0.23 Reviewed by: é



Lab No.: A-19072303-002
Client ID: Morro Bay —[L.6

GIANT KELP GERMINATION
AND GROWTH
SHORT-TERM TOXICITY TEST

Aquatic

Testing

Laboratories

Start Date: 07/24/2019

Dish Sample N’lIl‘z:zle ) Number N;l::_er Germ Tube Lengths (micrometer units)

No. Conc. Counted Germin. Germin. A B C D E F ¢ | H I J
1 12 yv8 lay | ys Je | 210 |S |Z7]lele|z |2k
2 C (03 90 | 13 Yo e | 6| 72|F|8 |3yl 7
3 o8 Jped | te | 38 s [T lelg|SU|S|L
4 se | 103 ] g7 | 1k |l s|7zle e [2]5 (46 |6
5 .Y )| %7 1y |72 1|5 |7 721|776 |5
6 v (v1 | 43 (e 1216157 (72195 |a|?2|7
7 3 | 1os]| e | BAa|siH(Y|6]|T|IH[3{y]|Yy|3
8 s.o || Lol | 38 | 13 2L ¢l2 s dl7|e 5| &
9 16 110> | 72~ 3t |z2le L |5 |8|s|ulcle |l
o |3l g0 | S| zo ) 6l 7|5 |2 |ElC]|2lels|
Ul se | jool 84 2| 6| D10 [ FlUlss|lg|2|e b
12 1o | w8 | £8 | 2zo | 6] ¢|3 |2 |26 (g |¢l|e e
13 - /o4 9 | [ |2 el2]21<¢l72lelcl|? |y
14 STy | 28 | 33 [4]71 |3 (4 ]s5s|dal6|¢ |d]s
15§ 3-F 0 100 | gL 21 G| E|S |6 |2|2|s|>2 |6 >
16 | /v /07 | 40 12 L 216 (S514|721L 7L
7| 9% (11 e 4da | ¢ cl4Ylyi¢ 17 $

18 | pe [v1 | 91 IS 1|7 1<& 172 18 |7 |6 |6 AW, |
9 1 )% | )oB | §2> | 2¢ | U]l 6|5 |4 Sleldib
20 > jod {84 lzo L7 (L] 27| |5 |26 |7
Comments:
Micrometer conversion factor: | unit = 2.5 um at 400X power




Lab No.: A-19072303-002
Client ID: Morro Bay ~L«%

GIANT KELP GERMINATION

AND GROWTH
SHORT-TERM TOXICITY TEST

Start Date: 07/24/2019

ﬂ Aquatic
Testing
Laboratories

pish | Sample N::)I::\)L | Number N;l:l:)-er Germ Tube Lengths (micrometer units)

No. Conc. Counted Germin, Germin. | A B C D E Flc|H I J
21 S ol 52| /4 slele |7 72121671492
22 (0 j3 || 54 /4 2lal=z e |e|lul?7]|c]|s |€
23 A (03 a Y q Sl el 219 |zl elS|cl
24 5.6 lol | 8¢ /¢ 7|2 15| L6252 |5 |¢
25 |18 | (o8| e | 4z |6 [ 3|3 | 9|57 |L]? %3
% | 3.2 | ol | do |14 | |7 |5 |72 |e|e|2|eis |7
27 C [0d 92 | | e N 6| 6| 7B |A| 5|7 |6 |7
8 || 12 b | Lo | 48 | 3|/ | 2|5 | A4l 3| S5 14
29 C ! g2 | 26 e |4 |72 12 26|56 (7 |2
30 /0 Y| 3% 24 lpls|lzlslele |25 |4]6C
31 XA 105 | 72> 3L 24| Flwl3le|d|s|e |3
32 4.0 (0B | 42 JL el | 727¢e |¢e|>]|7 |56 |7
3 0f o8 o G| 72 | 2a |42 U[7 3[4 &|3 |5
“ | s | sov | 83 | 21 718 (vl 21| |7]|c|2 |7
35 2| o S| 2 |G |72 |3 |2|2|7]|e|2]|#4
36

37

38

39

40

Comments:

Micrometer conversion factor: 1 unit = 2.5 um at 400X power




A Aquatic
GIANT KELP GERMINATION ’L’i‘;ﬁ?amﬁes
AND GROWTH S
SHORT-TERM TOXICITY TEST

Lab No.: A-19072303-002
Client ID: Morro Bay = Le ¥ Start Date: 07/24/2019

WATER QUALITY READINGS

Initial Readings 24 Hr Final Readings
Temp DO Salinity || Temp Temp DO Salinity
Sample o | mgy | P | @wo) || cc) | PH o) | amgn | P2 | (ofoo)

Brine Contol | [$.7 | §.2 | o | )] |us~ | G| %3 |28 [TV |34
Control |t fs b | $-v| 80| 34 | o8| g | (52 |29 | 9] 34
32% ) 163] 52|80 3 | 185| JO| 183 1 2.5 | Fe | 3y
5.6% 14| 83| 50| 34 | 55| po | 15.8] 5.9 | 8o | 39

10% | 3| 83|80 (39 18430 | 41| 2o | g |2

18% 5 B3 g0 | 3 |usd| soljs e 721 1 £ | 3y

32% (640 S 5-11 93 sl §40ys-2 | 261 50| 1Y

Sample as received: Chlorine: & mg/l; pH: 7.7 . Salinity: O ppt; Temp: (-3 °C;
DO: {4 mg/;NH-N: 30 mg/l

Control/dilution water is laboratory seawater.

Illumination (16 hr light / 8 hr dark at 50 + 10 uE/m?/s) at 5 locations in incubator:
(four corners and center): ¥ | 4o | 4L | Ul , 4§ uE/m%s.

Initial readings: Analyst: //l" Date: 7- I—1q Time: [{ cv

Final readings: Analyst: L_, Date: 1~ L ~(X Time: _ /& O




A Aquatic
GIANT KELP GERMINATION TEZEZ?atones
AND GROWTH
SHORT-TERM TOXICITY TEST

Lab No.: A-19072303-002
Client ID: Morro Bay—b+> Start Date: 07/24/2019

RANDOMIZATION WORKSHEET

Beaker | Sample {| Beaker | Sample || Beaker Sample Not
No. Conc. No. Conc. No. Cone. otes

o e 3 | o |25 | 1%
C | 14 |y 26 | 3T

15 | 3.0 | 27 C ~

s-u) 16 [ | % [3n
V>L 17 11,- 29 '

[0 18 nC 30 1O

19 31 Add 1.0 ml spore stock of 6 spores per 5x5
D 4—5 3% hemacytometer grid

4 L | 20 C 32 5/(0
(6 21 | ge |33 | g

10 7.2 22 |10 34 P&(I
w23 |l 35 | 3.4
12 |10 24 4.0

wn b w | N
S~
g

Need 7500/ml x 200 ml = 1,500,000 spores.

Nelil B- B B B =)

Analyst: & v Date: 7-24-14  Time: ¢dV©
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® Test and Result Summary
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TOPSMELT LARVAE CHRONIC BIOASSAY
SHORT-TERM TOXICITY TEST

Lab No.: A19072303-001/003
Client/ID: Morro Bay WWTP

Species: Atherinops affinis.
Protocol: EPA/600/R-95/136.

Test type: Static renewal (90% daily).

TEST SUMMARY

Food: 40 b.s. nauplii per larvae 2X daily.

Test solution volume: 200 ml.
Number of larvae per chamber: 5.
Photoperiod: 16hr light / 8hr dark.
Dil. water: Laboratory seawater.

A Testing

Date Tested: 07/23/19 - 07/30/19

Source: Aquatic BioSystems.
Endpoints: NOEC, TUc.

Age: 11 days (9-15 days).

Test chamber size: 600 ml.
Number of replicates: 5.
Temperature: 20 +/- 1°C.
Salinity: 33 +/- 2 o/oo0.

QA/QC Batch No.: RT-190723

RESULTS SUMMARY
Sample Concentration Percent Survival Mean Vz’;:gl;ta(;z)Larvae
Control-Brine (Lab seawater) 100% 2.327 mg
Control-Dilution (Lab seawater) 96% 2.058 mg
Control-Culture (Aquatic BioSystems) 96% 2.386 mg
3.2% 100% 2.508 mg
5.6% 96% 2.574 mg
10.0% 100% 2.617 mg
18.0% 96% 2.436 mg
32.0% 96% 1.819 mg
* No concentration statistically significantly less than control at P = 0.05 level.
Controls not statistically significantly different from each other.
Culture water control obtained from organism supplier Aquatic BioSystems.

starting with 9 day old larvae)

CHRONIC TOXICITY

END POINT SURVIVAL GROWTH
NOEC 32% 32%
TUc (100/NOEC) 3.125 3.125

QA/QC TEST ACCEPTABILITY
Parameter Result
Average control survival >80% PASS (96%)
Average dry weight of control >0.85 mg (when PASS

(average control dry weight = 2.153 mg (11 day old))

Concentration response relationship acceptable

PASS (Response curve normal)

Please see RT-190723 report for additional QA Information

Aquatic

Laboratories




Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  7/23/2019 16:30 Test ID: 19072303t Sample ID: MORRO BAY - Lab Water
End Date: 7/30/2019 16:30 Lab ID: CAATL-Aquatic Testing Labs Sample Type: EFF1-POTW
Sample Date: 7/22/2019 07:30  Protocol: EPAW 95-EPA/600/R-95/136 Test Species: AA-Atherinops affinis
Comments:
Conc-% 1 2 3 4 5
B-Control 1.0000 1.0000 1.0000 1.0000 1.0000
D-Control 1.0000 0.8000 1.0000 1.0000 1.0000
3.2 1.0000 1.0000 1.0000 1.0000 1.0000
56 1.0000 0.8000 1.0000 1.0000 1.0000
10 1.0000 1.0000 1.0000 1.0000 1.0000
18 0.8000 1.0000 1.0000 1.0000 1.0000
32 1.0000 1.0000 1.0000 0.8000 1.0000
Transform: Arcsin Square Root Rank 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical Mean N-Mean
B-Control 1.0000 1.0417 1.3453 1.3453 1.3453  0.000 5
D-Control  0.9600 1.0000 1.2977 1.1071 1.3453  8.207 5 * 0.9800 1.0000
32 1.0000 1.0417 1.3453 1.3453 1.3453  0.000 5 30.00 16.00 0.9800 1.0000
56 09600 1.0000 1.2977 1.1071 1.3453 8.207 5 2750 16.00 0.9800 1.0000
10 1.0000 1.0417 1.3453 1.3453 1.3453 0.000 5 30.00 16.00 0.9800 1.0000
18 0.9600 1.0000 1.2977 1.1071 1.3453 8.207 5 2750 16.00 0.9600 0.9796
32 09600 1.0000 1.2977 1.1071 1.3453  8.207 5 2750 16.00 . 0.9600 0.9796
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.05) 0.5958 0.927 -1.9353 2.45982
Equality of variance cannot be confirmed
The control means are not significantly different (p = 0.35) 1 2.306
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 32 >32 3.125
Treatments vs D-Control
Linear Interpolation (200 Resamples)
Point % SD 95% CL(Exp) Skew
IC05 >32
IC10 >32
IC15 >32 1.0
1C20 >32
IC25 >32 09 1
I1C40 >32
1C50 >32
2
8
@
4
40
Dose %
Page 1 ToxCalc v5.0.23 Reviewed by; 4~



Larval Fish Growth and Survival Test-7 Day Biomass

Start Date:  7/23/2019 16:30 Test ID: 19072303t Sample ID: MORRO BAY - Lab Water
End Date: 7/30/2019 16:30 Lab ID: CAATL-Aquatic Testing Labs Sample Type: EFF1-POTW
Sample Date: 7/22/2019 07:30  Protocol: EPAW 95-EPA/600/R-95/13€ Test Species: AA-Atherinops affinis
Comments:
Conc-% 1 2 3 4 5
B-Control 2.6200 2.1700 2.2500 2.5860 2.0080
D-Control  1.9540 1.9120 1.9460 2.2480 2.2280
3.2 27600 25300 22680 27100 22720
56 29500 25540 2.4340 25580 2.3720
10 2.4820 2.2880 2.7860 2.7440 2.7840
18 1.8660 24700 2.5380 2.5840 2.7200
32 18460 2.2800 14300 1.8100 1.7300
Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
B-Control 2.3268 1.1308 2.3268 2.0080 2.6200 11477 5
D-Control  2.0576 1.0000 2.0576 1.9120 22480 8.048 5 * 2.4390 1.0000
3.2 25080 1.2189 25080 22680 27600 9.310 5 -2.811 2.360 0.3782 2.4390 1.0000
56 25736 1.2508 25736 2.3720 29500 8.741 5 -3.220 2.360 0.3782 2.4390 1.0000
10 26168 1.2718 2.6168 2.2880 2.7860  8.525 5 -3490 2360 0.3782 2.4390 1.0000
18 24356 1.1837 24356 1.8660 2.7200 13602 5 -2.359 2360 0.3782 24356 0.9986
32 18192 0.8841 18192 14300 2.2800 16.776 5 1488 2360 03782 1.8192 0.7459
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.05) 0.98731 0.927 -0.3007 0.14091
Bartlett's Test indicates equal variances (p = 0.82) 2.18215 15.0863
The control means are not significantly different (p = 0.09) 1.91568 2.306
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 32 >32 3.125 0.37819 0.1838 0.51939 0.0642 1.4E-04 5,624
Treatments vs D-Control
Linear Interpolation (200 Resamples)
Point % SD 95% CL(Exp) Skew
IC05 20693 2488 11.003 23.015 -1.1241
IC10 23.462
IC15 26.232
1C20 29.002
1C25 31.772
IC40 >32
IC50 >32
[}
2
2
723
&
40
Page 1 ToxCalc v5.0.23 Reviewed by: Q '



Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  7/23/2019 16:30 TestID: Topsmelt-l Sample ID: CONTROLS-lab
End Date: 7/30/2019 16:30 Lab ID: CAATL-Aquatic Testing Labs Sample Type: AMB1-Ambient water
Sample Date: 7/23/2019 Protocol: EPAW 95-EPA/600/R-95/136 Test Species: AA-Atherinops affinis
Comments:

Conc-% 1 2 3 4 5

Control-lab  1.0000 0.8000 1.0000 1.0000 1.0000
ine Control-lab  1.0000 1.0000 1.0000 1.0000 1.0000
Culture Water 0.8000 1.0000 1.0000 1.0000 1.0000

Transform: Arcsin Square Root Rank 1-Tailed

Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical

Control-lab 0.9600 0.9600 1.2977 1.1071 1.3453  8.207 5 *
ine Control-lab  1.0000 1.0000 1.3453 1.3453 1.3453  0.000 5
Culture Water 0.9600 0.9600 1.2977 1.1071 1.3453  8.207 5 2750 19.00
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.05) 0.50963 0.842 -1.7788 1.40625

F-Test indicates equal variances (p = 1.00)
The control means are not significantly different (p = 0.35)

1
1

23.1545
2.306

Hypothesis Test (1-tail, 0.05)

Wilcoxon Two-Sample Test indicates no significant differences
Treatments vs Control-lab

Page 1

ToxCalc v5.0.23

Reviewed by: W\



Larval Fish Growth and Survival Test-7 Day Biomass

Start Date:  7/23/2019 16:30 TestID: Topsmeit-| Sample ID: CONTROLS-lab
End Date: 7/30/2019 16:30 Lab ID: CAATL-Aquatic Testing Labs Sample Type: AMB1-Ambient water
Sample Date: 7/23/2019 Protocol: EPAW 95-EPA/600/R-95/136 Test Species: AA-Atherinops affinis
Comments:

Conc-% 1 2 3 4 5

Control-lab  1.9540 1.9120 1.9460 22480 2.2280
ine Control-lab  2.6200 2.1700 22500 2.5860 2.0080
Culture Water 2.0220 2.5180 2.2120 24120 2.7680

Transform: Untransformed 1-Tailed

Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD

Control-iab 2.0576 0.8843 2.0576 1.9120 2.2480  8.048 5 *
ine Control-lab 2.3268 1.0000 2.3268 2.0080 2.6200 11.477 5
Culture Water 2.3864 1.0256 2.3864 2.0220 2.7680 11.977 5 -2.226 1.860 0.2747
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.05) 0.97027 0.842 0.13568 -0.3546
F-Test indicates equal variances (p = 0.32) 2.97966 23.1545
The control means are not significantly different (p = 0.09) 1.91568 2.306
Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates no significant differences 0.27471 0.13351 0.27027 0.05456 0.05667 1,8
Treatments vs Control-lab

Page 1 ToxCalc v5.0.23 Reviewed by; M



TOPSMELT CHRONIC BIOASSAY
Survival and Growth Raw Data Sheet

ﬂ Aquatic
==\ Testing

Labhoratories

Lab No.: A-19072303-001/003 Start Date:07/23/2019
Client ID: Morro Bay — Lo W4
‘V—ml:umber of Live Lari-; / Day Final Results Dry Weight (mg)
Sample Rep . 5 3 4 5 6 7 # Tested # Dead Total Wt. Tare Wt.
A 1Sisls]l1¢lsls S o 3126-7L 3L6-44
B 1SS 1515 {5y |t ] ( 37750 | 3.0
L(;(l;n\t;/(:tc;r c [s1s|s1f15|s|f s v 370-27 305
D [S|S|S|<¢|q|s]s ¢ 7, 369.84 | 25348
E 511418151515 ¢ v 30050 | 39534
A dsis lels|elels| ¢ o 333.69 | M1ey |63
B lsislflglsl, |s § 4 33¢.8y 322.09
3.2% c 1$lrls|,]|s¢ ¢ 1§ 5 Y J4o.21 229. 47
D |S1515 171517 |¢ S g 335. 4o 32).05
E Jslslslslslgls] s ¢ 33299 | 321 (3 |
A ls|S1s1s1f1ls|S 5 O 341.02 32(.27
B s |Sis151f|ls]4 5 ¢ Yo, 32 317.55
5.6% c lgls|s|s|9|s5]|n [4 \ 314,79 3o).6y |78
D [¢s|¢|¢|s|f 1L || 5 0 329.24 3. 92
E |Slslslsls|s5185|] S 0 330,44 3143 |-
A ls1s15lelslsls b1 U 33.0! 32340 |78
B [(S{s 1S |g |54l ¢l 5 0 327205 | 35,81
10% c tslslgls |f |s S i 0 33274 323.83
D I Sls|flglSlsels | $ 0 3sa.s5 | .53
E ISISIs |55 s 0 324.¢ 3(s. 4¢
A IS e 1f s sl ¢ l 33340 4.3
B 1Slelsls|Slrls] 3 ¢ 3 bag | 319,y
18% C S5 islsls1g1¢ $ O dY)L.73 3J0.04
p |55 | Fif s 5 4 3372.33 32 Y. qo
E JS1slgls lslsle) Z 3y 328. y¢|
S BRI s 18151410 ¢ % 322. 12 J(7.54|s%
B (Sls e s (5] 14 ¢ 0 237.¢7 32047
32% C 4 s |f |4 S| ¢ ¢ g J 337219 3J0. 1) |
D lg (s |8 s ¢lulul $ ‘ 33t.s5|  330.53
E s1615 lels|¢]§ $ 0 330.82 322.17 [




TOPSMELT CHRONIC BIOASSAY
Water Chemistries Raw Data Sheet

Aquatic

E Testing

Laboratories

Lab No.: A-19072303-001/003 Start Date:07/23/2019
Client ID: Morro Bay . \Le% W/
DAY 1 DAY 2 DAY 3 DAY 4 DAY 5 DAY 6 DAY 7
Initial Final Initial Final [nitial Final Initial Final Initial Final Initial Final Initial Final
Analyst Initials: Z I 2 Z 7 2 Z 7 / ; 2 l"' | 7
Time of Readings: /‘)0 (Yo || 1730 T30 530 [( 5o 1730 153 || 530 | (S | T20 IS“ IUW [6)0
DO 1241720 2q¢|b1]20 |bt |4t |Sqlléq|8a]z2e (69 ] 20]6.1
Coztrsl- PH e l{7a]lgpnl 228 lgol76l80 (27|80 |29]j80|8¢ | P [217
a
Water C 1206 119.9 [[20.0 |20 flzoe [26.0 | 20t |20.2 || 20.2 |2 0 [|20. 1 [ 195 |20+ [20.2
sal. 133 13> |33 32 fl33 (33 32 [3> o3 233> [33 (37 |33
PO Nz blggl2a 167 g l6( ot |5967 163120 | 6f 1|21 |60
39% PH flg. (|24 le.o |29 lleo | 2920|250 |2q]le.o 8¢ |3 |8.¢
C leo. 7| (11 || %t |20.2 [20.3 |00 [l20. ¢ |22 |€R2 [P0l [l2g, [R0# 2849 |20, 1
s (52 [3r 32 Dpe 32052 Ioa 3 l3a 132 152 [33 133 (32
DO 9.4 |6t 2.0 |47 (20 (4 61 ||z |£ g f6g |CF] 22 |59
cen |20 el 127 €0 |29 80 |29 w0 |gollgo |29 g0 [Fe]Fl]g.0
C |27 |19 oo |20t fl2a2 |20y [l20.2 (203 [[20.0 |19. 1 |22y (194 || (9.5 [20.0
sal. 32 (3¢ 1oz [ 32 [5r fz f32 (32 |13 D> 32 [33 (34 [
DO 176 167 (7.1 |47 | 2f lbolbS|cglir 62 16.9162]22% (6.0
10% PH 8.0 lg.o lls.t |24 llec | allg (|29 g.0|rq e [ 82T |50
C N2e.7]i1s [[2o.t [20.0 [2a2 |20.0)20.1 |%0.2 ||20.2 [20.0 [l20.2 (649 NAK (2ot
sal. 32 |3 |32 [z 2% 032 132 |22 |32 [32 3> 33 (351>
DO 1725144 llvo l6g Nbs (4 |67 st |pd |5g(82]0v]20 |59
8% PH llgt|gols. |2a |8t (8080 |golg |golgr |95 |80
C 206 (9.1)20.1 200 |20t |20.0 [[25-2 [2a2 20 [(4.9 |20y |t4-T] 207 |2,
Sal. 132 [3C 32 {3x o fo, 132 32 |32 32 [132 [33 )3 113
DO |25 [l |21 lbu|2o Lt |6y |s tlbs |sb|fg [£7]) |c.8
32% pH gll bo 8.[ 2.0 Q,( g\-o 8:, 8t0 Q.[ 8.0 g'l su X’L <
C |24 (1.9] 2.t 200 B2 |201 (2000 |02 || 20.2 | 200 [|20) [154 ] 107 |20 |
sal. {32 |3r [[>2 32 |32 |52 |32 |3 |32 |32 [ y2 D37 >’
33
Comments:
Dissolved Oxygen (DO) readings in mg/l O,; Salinity (Sal.) readings in ppt. Day 1 sample used for initial (renewals)
on Day | and Day 2; Day 3 sample used for initial (renewals) on Day 3 and Day 4; Day 5 sample used for initial
(renewals) on Day 5, Day 6, and Day 7.




TOPSMELT CHRONIC BIOASSAY ﬂ A.?uatt.ic
esting
- Laboratories

Lab No.: A-19072303-additional controls S
Start Date; 07/23/2019

Client ID: Morro Bay ~ <%

DAY 1 DAY 2 DAY 3 DAY 4 DAY 5 DAY 6 DAY 7
Ohr | 24hr || Ohr | 24hr || Ohr | 24br || Ohr | 24hr | Ohr | 24hr | Ohr | 24hr | Ohr | 24hr
Analyst Initials: 7 2 Z Z ;' ~ 2 P4 7 Z %’ M 7
Time of Readings: {1630 | 153 || ¢S)u | 530 |[\ST0 | 1530 5re|t550 || (Do | 530 || 530 | 259/ leas| 1436
DO 1124 L2261 |20 |6l |6 |60 |bd |5uq|8-9 |&H[210]5.7
prine LPH 180 179 8029 |29 (2828|272 |78 |27 |28 [28]24]25
CZ:t';OI C 229119800 [20.¢ Jlpat |2 (202 (202 200 [P0t [20-2 | 207 | % | 202
woer | sal 33 [32 32 [32 J3) |3 3 g0 f>2 (32 [>» |33 |33 |33
DO 123 [6ql22 (69 |7.t 1821647 |58 |6y |bo |4.3]|58 LB |5
C\:,g:‘;re PH 1721180 |l5.0 |80 g0 |8-0l8.0 |71 |80 )24 [&8.0 2-7 | 8¢ 2.8 |
Control C Nwq (14120 {201 20,0 |do.f |22t |02 [[2a2 20y fl20e1 |24 | 2 |20.2
sal. {132 122 32 32 |32 |32 32 |3 |32 [2x |3 133 [33 |33

Comments: Brine Control made with similar amount of sea salts used to adjust salinity of highest concentration of
effluent in test (32%). Culture Water Control supplied by test organism provider.

Dissolved Oxygen (DO) readings in mg/! ,. Salinity (Sal.) in ppt.

Original samiple used for ail renewais. No ammonia (< 0.1 mg/L NH;-N) detected in either sample.(cortrl )

Number of Live Larvae / Day Final Results Dry Weight (mg)
Sample Rep
11213 }4)15]6 7 # Tested # Dead Total Wt. Tare Wt.
A lsls|slslslgelS] ¢ L 3My.5( | 351 u 13
B [$]slels |0 19 ]5 5 /) 35,43 J54.83
Bri &
Control c lslsisls [$)F |¢ 5 7, 34q.17 338.02
Lot D |¢lelglsld]|9]¢ 4 7. 367.4 2 35y 44
et E sl SIEIS18 13518 5 o 37449 Jby.ys
A lelgl¢|S g5 | U 5 ‘ 370.3 360.02 i
’ 1
Culture B ¢151¢ 515 S |¢ ’ 4 381,39 368,20
ater ) N SISNSNS IS HeE) S o 370,39 359,33
D ¢l 4l¢|4]5]|5]|§ ¢ ) 322,31 3fo. 26 |-
E sl iS55 S s o 342.54 3375 [P
Additional Water Quality Parameters for 100% Effluent Samples as Received Sample 001 Sample 002 Sample 003
DO (mg/L O,) H.? 59 -7
pH 7 7- 7 7.6
Salinity (ppt) - sample adjusted with sea salts O D) O
Ammonia (mg/l NH;-N) 2( 3o 43
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CaAIN OF CusTODY

Client:  City of Morro Bay Public Works

Address Wastewater Treatment Plant

160 Atascadero Road

Morro Bay, CA 93442

Project Manager:  John Gunderlock

Aquatic

4350 Transport St., Unit 107

Phone:  (805) 772-6272 Ventura, CA 93003
(805) 650-0546 Fax (805) 650-0756
Fax:
Email: jgunderlock@morrobayca.gov
Purchase Order No:
| swper | Smele [ Sample [ Somple T Chlorns | Number of | resing Requested
| Comp ARS 07/22/119 |DT730 |E E]< . 051 (2.5 gallon)| 3 Species Marine Chronic
Comp ARS 07/23/19 {07736 [E B Z.6 S’ 1 (2.5 gallon)| 3 Species Marine Chronic
Sea Water 07/23/19 [07Y ¢ |RW [-]l __——20 gallons | 3 Species Marine Chronic
Special lnstructio-n::-
** Note: Total residual chlorine must be taken immediately after sample collection if sample is a chlorinated effluent.

* L - Liquid, S - Solid, SS - Semi-Solid/sludge, RW - Receiving Water, GW - Ground Water, E - Effluent

CUSTODY TRANSFERS

- Custody
Relinquished by Received by Date Time Seals Temperature
(signature) (signature) (mm/dd/yy) | (hh:mm) Intact? | Received (°C)

(Yes, No, NA)
9724 A — 1

— ‘ v-22- /9 | fros= [NA —
_Mléqg /i T2349 [P |NA [-3°C
L N/A




CHAIN OF CUSTODY

Client: City of Morro Bay Public Works

Wastewater Treatment Plant
Address:

160 Atascadero Road

Morro Bay, CA 93442

Project Manager: John Gunderlock

4350 Transport Street, Unit 107

Phone: (805) 772-6272 Ventura, CA 93003
(805) 650-0546 Fax (805) 650-0756

Email:  jgunderlock@morrobayca.gov

Purchase Order No:

Sample Sample | Sample | Chlorine | Number of .
Sample ID Date Time Type * [ (TRC)** | Containers Testing Requested
1 3 Species Marine
Comp ARS |77 1(/’9 01 L/; E <, 0S| (2.5 gallon) Chronic

Special Instructions:

chlorinated effluent.

** Note: Total residual chlorine must be taken immediately after sample collection if sample is a

* L - Liquid, S - Solid, SS - Semi-Solid/sludge, RW - Receiving Water, GW - Ground Water, E - Effluent

CUSTODY TRANSFERS
Relinquished by Received by Date Time Slf:::lgi?, Temperature
(signature) (signature) (mm/dd/yy) (hh:mm) (Yes NE)) Received (°C)
m _ /i34 | — | —
A B | 2ab-d] oo | Yeg | juuf

/ /
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Short-Term Toxicity Test

1. Test and Results Summary
2. Raw Data

3. Statistical Analyses



ABALONE LARVAL DEVELOPMENT

SHORT-TERM TOXICITY TEST [ et
* REFERENCE TOXICANT *

QA/QC Batch No.: RT-190724

Laboratories

Date tested: 07/24/19 — 07/26/19

TEST SUMMARY

Species: Haliotis rufescens.

Protocol: EPA/600/R-95/136.

Test type: Static.

Test chamber: Plastic beakers.

Temperature: 15 +/- 1°C.

Number of embryos per chamber: 1600 (approx.).
Reference Toxicant: ZnSO4(7H,0).

Source: Cultured Abalone Farm.
Dilution water: Lab seawater.
Endpoints: NOEC, IC25 at 48 hrs.
Test volume: 200 ml.

Aeration: None.

Number of replicates: 5.

Ref. Tox. source: VWR.

Lot No.: 3357C295.

RESULTS SUMMARY
SAMPLE PERCENT NORMAL
CONCENTRATION DEVELOPMENT
Control 95.5%
10 g/l 95.9%
18 g/l 93.4%
32 ugll 11.0% *
56 ug/l 0% *
100 wg/l 0% *
* Statistically significantly less than control at P = 0.05 level

CHRONIC TOXICITY
NOEC 18 ug/l
IC25 21.7 ug/l

QA/QC TEST ACCEPTABILITY

Parameter

Result

Average control normality >80%

Yes (95.5%)

56 ug/l treatment response significantly less
than control response

Yes (NOEC = 18 pg/l)

%MSD <20% relative to control

Yes (%MSD = 6.2%)




Abalone Larval Development Test-Proportion Normal

Start Date: 7/24/2019 16:00 TestID: RT190724ab Sample ID: REF-Ref Toxicant
End Date: 7/26/2019 16:00 Lab ID: CAATL-Aquatic Testing Labs Sample Type: ZNSO-Zinc sulfate
Sample Date: 7/24/2019 Protocol: EPAW 95-EPA/600/R-95/136 Test Species: HR-Haliotis rufescens
Comments:
Conc-ug/L 1 2 3 4 5
D-Control 0.9346 0.9266 0.9717 0.9537 0.9902
10 0.9903 0.9474 0.9316 09550 0.9717
18 0.9810 09115 0.9434 0.9375 0.8957
32 00714 0.1391 0.1682 0.0196 0.1509
56 0.0000 0.0000 0.0000 0.0000 0.0000
100 0.0000 0.0000 0.0000 0.0000 0.0000
Transform: Arcsin Square Root 1-Tailed Isotonic
Conc-ug/L Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
D-Contro! 0.9554 1.0000 1.3672 1.2965 1.4716 5212 5 0.9566 1.0000
10 0.9592 1.0040 1.3753 1.3062 1.4721 4,666 5 -0.152 2230 0.1188 0.9566 1.0000
18 0.9338 09774 13183 1.2419 14323 5555 5 0.917 2230 0.1188 0.9328 0.9752
*32  0.1099 0.1150 0.3230 0.1405 0.4226 36.396 5 19602 2230 0.1188 0.1107 0.1157
56 0.0000 0.0000 0.0500 0.0500 0.0500 0.000 5 0.0000 0.0000
100 0.0000 0.0000 0.0500 0.0500 0.0500 0.000 5 0.0000 0.0000
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.05) 0.94878 0.905 -0.3125 -0.022
Barilett's Test indicates equal variances (p = 0.62) 1.78003 11.3449
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 18 32 24 0.05951 0.06204 1.33086 0.00709 1.1E-12 3,16
Treatments vs D-Control
Linear Interpolation (200 Resamples)
Point ug/L SD 95% CL(Exp) Skew
IC05 18.410 0.451 15908 18.931 -3.5468
IC10 19.225 0.220 18.479 19697 -0.2538
IC15 20.039 0.212 19.338 20.495 -0.2494 1.0 — ——
1C20 20.854 0.208 20.173 21.325 -0.2307 0.9 ]
IC25 21668 0.208 20.990 22149 -0.2011 -
I1C40 24112 0.228 23.390 24668 -0.1106 038
IC50 25.741 0.257 24987 26.401 -0.0860 07
0.6 4
8,) y
c 0.5 1
o 4
& 0.4
Q 4
x g3
0.2 4
0.1
0.0 4
-0.1 -r ——r—r—r—— Y
0 50 100 150
Dose ug/L
Page 1 ToxCalc v5.0.23

Reviewed by:__ 2 __~



=

Abalone Larval Development Laboratory
| Control Chart

CV% =32

| +2 SD
+1 8D

Mean

-28D

27

26

25

24

auiz 1/6n 6zoJ

21
20



ABALONE CHRONIC BIOASSAY ?;‘:t?:g
X

Reference Toxicant - Zinc Sulfate Laboratories

QA/QC No.: RT-190724 Start Date: 07/24/2019

WATER QUALITY READINGS

Initial Readings 24 Hr Final Readings
Temp DO Salinity Temp Temp bO Salinity
Sample H H H
p (oC) (mg/l) p p p

(o/o0) CO CO (mg/l)

Control | jeu | B¢ | 8¢ | 39 s |80 | 144 | 8 |8c | 3d
10 pg/l Zn | gl o | 39 | I55 1 FO | (472 3L |30 A
18 pg/l Zn Mo | 84 | 2y )f JSo | 6% | 46| 52 |0 |24
32 pg/l Zn e | oM | Fv 31 ISY3 g0 | /M0 5.z |F0 Y
56 g/l Zn Uy 5‘6 v | 3 |Is3 | 8¢ |6 | Fr |0 | 3d
100 pg/l Zn (v 7 ¥y 14 1SV Uyl | 3L | B0 | Fu

Control and dilutions made with laboratory reference seawater filtered to 0.2 um.

2
Initial readings: 44 _—Date/Time:_2-24-14_{$/  Final readings: A’- Date/Time: 7-%{3 fect/

(0/00)

MICROSCOPIC EXAMINATION

Beaker | Sample | Number Number Beaker | Sample | Number Number Beaker Sample Number Number
No. Conc. Normal Abnormal No. Conc. Normal Abnormal No. Conc. Normal Abnormal
I 1321 § Jrod it | o 108 b |21 | 1o | so0| S

S lo (o2 | ¢ lyul ] & |12 | 1w | © | jov
(0 |jor| ! B 1% | o |y |8 132 | 2 |00
(w0 | M| | od| § % | e | 103 S

81 /9%| T 15 {32 | /% g4 | 25 | 3| /06 90
Joo| 7 16 | Jv | o (oo |26 | ¢ 1wl | 1

SG | O (0 |17 {78 o0 | 27 | 1% /03| /2

32 )L | 94 18 | C | /03| 3 28 | s O [0

| o [ |19 1S6 | p | qgn |2 | ge O | Joo
w31 10 20 | (% |, 08 7 30 /0 /03 3

OCiw|lwlaoalwls w]W
o

=
e
Ava

Microscopic examination:  Analyst: /ﬂVL’ Date: 7-#7-J4_ Time: o9

¥




Testing
Reference Toxicant - Zinc Sulfate Laboratories

ABALONE CHRONIC BIOASSAY l Aquati
‘QC

QA/QC No.: RT-190724 Start Date: 07/24/2019

RANDOMIZATION WORKSHEET

Beaker | Sample || Beaker | Sample || Beaker Sample Not
No. Conc. No. Conc. No. Conc. otes

f—

3| 11 JO 2] /D Number Males used: %)
bl 2 e || 22 | w

1 0 13 ;(’ 23 7z
[, 14 ! O 24 C
[(é- 15 3 2 25 72 Time water changed: | $* vV

16 | W || 26 e
so | 17 14D |27 | /9
37| 18 C 28 Jo

(Wl 19 | g¢ || 29 | s °
l‘f) 20 /$ 30 ) Time glutaraldehyde added: 7 & €©

V Number females used: (o

Time H,0, added: _ 1>"7 O

Time spawned: O"I(zi qis0

Time placed in test: _ f{ et/

O low|w|lan|lwv | |w |

- Add 1600 fertilized eggs per 200 ml..

p—
o

Analyst: //‘/" Date: 7-24-14  Time: < SO




ﬂ Aquatic
Testing
Laboratories

Test Temperature Chart

Test No: RT-190724
Date Tested: 07/24/19 to 07/26/19

Acceptable Range: 15 +/- 1°C




GIANT KELP GERMINATION AND
AND GROWTH SHORI-TERM
TOXICITY TEST

® Test and Result Summary
® Data Summary and Statistical Analysis

® Raw Test Data: Water Quality &
Test Organism Measurements



GIANT KELP GERMINATION AND GROWTH TEST Tes"“g

ﬂ Aquatic

Laboratories

REFERENCE TOXICANT - COPPER

QA/QC Batch No.: RT-190724

Date Tested: 07/24/19 - 07/26/19

TEST SUMMARY

Species: Macrocystis pyrifera.

Protocol: EPA/600/R-95/136.

Test type: Static.

Test chamber: Plastic beakers.
Temperature: 15 +/- 1°C.

Number of spores per ml: 7,500 (approx.).
Standard toxicant: Copper chloride.

Lab seawater: 0.2 um filtered seawater.

Source: Field collected.

Dilution water: Lab seawater.
Endpoints: NOEC, IC25 at 48 hrs.
Test volume: 200 ml.

Aeration: None.

Number of replicates: 5.

Ref. tox. source: Mallinckrodt.

RESULTS SUMMARY

Sample Concentration Percent Germination Melilgn(g;t;ra:];lbe
Control 84.6% 15.75
10 ug/l 85.6% 16.10
18 ug/l 82.3% 15.35 *
32 ug/l 64.3% * 12.85 *
56 ug/l 54.8% * 10.75 *
100 ng/l 16.9% * 6.40 *
180 g/l 5.2% * 5.45 *
* Statistically significantly less than control at P = 0.05 level

CHRONIC TOXICITY
Germination NOEC 18 ug/l
Germination 1C25 33.2 ug/l
Germ Tube Growth NOEC 10 ug/l
Germ Tube Growth IC25 42.4 g/

QA/QC TEST ACCEPTABILITY

Parameter

Result

Mean control germination >70%

Yes (84.6%)

Mean control germination tube length >10 zm

Yes (15.75 um)

Germination tube growth NOEC <35 ug/l Copper

Yes (10 ug/l)

%MSD <20% relative to control (germination & growth)

Yes (germ = 10.1%, growth = 7.5%)




Macrocystis Germination and Growth Test-Proportion Germinated

Start Date; 7/24/2019 16:00 Test ID: RT190724k Sample ID: REF-Ref Toxicant
End Date: 7/26/2019 16:00 Lab ID: CAATL-Aquatic Testing Labs Sample Type: CUCL-Copper chloride
Sample Date: 7/24/2019 Protocol: EPAW 95-EPA/600/R-95/136 Test Species: MP-Macrocystis pyrifera
Comments:
Conc-ug/L 1 2 3 4 5
D-Control 0.8532 0.8058 0.8679 0.8058 0.8952
10 0.8544 0.7921 0.8641 0.8962 0.8725
18 0.8611 0.7885 0.8039 0.8137 0.8491
32 0.7103 0.6106 0.6481 06422 0.6058
56 0.4571 0.6321 0.6239 05487 0.4771
100 0.3010 0.0962 0.2037 0.0962 0.1485
180 0.0648 0.0545 0.0192 0.1008 0.0190
Transform: Arcsin Square Root 1-Tailed Isotonic
Conc-ug/lL. Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
D-Control 0.8456 1.0000 1.1693 1.1145 1.2412 4708 5 0.8512 1.0000
10 0.8559 1.0121 1.1837 1.0973 1.2428 4.540 5 -0.320 2409 0.1080 0.8512 1.0000
18 0.8233 09736 1.1380 1.0929 1.1889 3.575 5 0698 2409 0.1080 0.8238 0.9678
*32 0.6434 0.7609 09313 0.8920 1.0024 4.744 5 5307 2409 0.1080 0.6433 0.7557
*56 0.5478 0.6478 0.8337 0.7425 0.9191 9.779 5 7484 2409 0.1080 0.5480 0.6438
*100 0.1691 0.2000 0.4150 0.3153 0.5807 27.088 5 16.822 2409 0.1080 0.1692 0.1988
*180 0.0517 0.0612 0.2188 0.1385 0.3233 36.489 5 21198 2409 0.1080 0.0522 0.0614
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.05) 0.96961 0.934 0.32724 -0.2093
Bartlett's Test indicates equal variances (p = 0.41) 6.12675 16.8119
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE  F-Prob df
Dunnett's Test 18 32 24 0.08517 0.10051 0.74187 0.00503 7.3E-20 6,28
Treatments vs D-Control
Linear Interpolation (200 Resamples)
Point ug/L SD 95% CL(Exp) Skew
IC05 19.175 1.442 13.337 21.730 -0.9505
IC10 22.476 1.085 19.013 25.164 -0.2591
IC15 25.777 1.151 22630 29.335 0.1008 1.0
IC20 29.078 1.371 25715 33.934 0.6395 0.9 ]
IC25 33.230 3.111 28573 45127 0.7887 -
1IC40 60.330 3.511 46908 67.900 -0.3820 0.8 1
IC50 70.219  2.925 60.314 77.603 -0.0422 07 1
o 0'6:
2 05
o ]
2 0.4 1
[} .
[1'4 0.3 -
0.2 1
0.1 -
0.0 ¢
0.1 +—-r—+—r—r—r—rrr—r—-rTrTTTT
0 50 100 150 200
Dose ug/L
Page 1 ToxCalc v5.0.23
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Macrocystis Germination and Growth Test-Growth-Length

Start Date: 7/24/2019 16:00 TestID: RT190724k Sample ID: REF-Ref Toxicant
End Date: 7/26/201916:00 LabID: CAATL-Aquatic Testing Labs Sample Type: CUCL-Copper chloride
Sample Date: 7/24/2019 Protocol: EPAW 95-EPA/600/R-95/136 Test Species: MP-Macrocystis pyrifera
Comments:
Conc-ug/L 1 2 3 4 5
D-Control 15.750 15500 15.750 15.750 16.000
10 15750 15.000 17.250 15750 16.750
18 15500 15250 15250 15.500 15.250
32 13.000 12500 11.750 12.500 14.500
56 10.500 9250 11250 9.750 13.000
100 6.250 6250 6.750 6500 6.250
180  5.250 5.500 5250 6.000 5.250
Transform: Untransformed Rank 1-Tailed Isotonic
Conc-ug/lL Mean N-Mean Mean Min Max CV% N Sum Critical Mean N-Mean
D-Control 15750 1.0000 15.750 15.500 16.000 1.122 5 15.925 1.0000
10 16.100 1.0222 16.100 15.000 17.250 5.555 5 30.00 16.00 156.925 1.0000
*18 15.350 09746 15350 15250 15500 0.892 5 16.00 16.00 15.350 0.9639
*32 12.850 0.8159 12.850 11.750 14500 7.974 5 15.00 16.00 12.850 0.8069
*56  10.750 0.6825 10.750 9.250 13.000 13.660 5 15.00 16.00 10.750 0.6750
*100 6400 04063 6400 6250 6.750 2.494 5 15.00 16.00 6.400 0.4019
*180 5450 0.3460 5450 5250 6.000 5.981 5 15.00 16.00 5450 0.3422
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.05) 0.89266 0.934 0.96229 3.03257
Bartlett's Test indicates unequal variances (p = 2.37E-05) 31.1567 16.8119
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 10 18 13.4164
Treatments vs D-Control
Linear Interpolation (200 Resamples)
Point ug/L SD 95% CL(Exp) Skew
IC05 19.239 1.062 15395 21.835 -0.5169
IC10 23.698 1426 20.266 29.327 1.0198
IC15 28.157 2101 24.219 36.376 1.2592 1.0
IC20 33.257 3.624 27369 44982 1.1424 0.9 4
IC25 42357 5210 31308 64.364 1.0226 o
1C40 68.087 4881 51601 79496 -0.3272 0.8 -
1C50 84.195 2573 75129 90.016 -0.3930 07 1
0.6 4
3 4
c 0.5
o 4
& 04 -
[ <4
& 0.3
0.2 4
0.1 1
0.0 O«
h
01 +——r—r—r—— ——r——r—r T
Q 50 100 150 200
Dose ug/L
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IC25 ug/L Copper
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Macrocystis Germination and Growth Test-Growth-Length

Start Date: 7/24/2019 16:00 Test ID: RT190724k Sample ID: REF-Ref Toxicant
End Date: 7/26/2019 16:00 Lab ID: CAATL-Aquatic Testing Labs Sample Type: CUCL-Copper chloride
Sample Date: 7/24/2019 Protocol: EPAW 95-EPA/600/R-95/136 Test Species: MP-Macrocystis pyrifera
Comments:

Conc-ug/L 1 2 3 4 5

D-Control 15750 15,500 15.750 15.760 16.000
10 15750 15.000 17.250 15750 16.750

18 16500 152560 15250 15.500 15.250

32 13.000 12500 11.750 12500 14.500

56 10.500 9.250 11.250 9.750 13.000

100 6.250 6250 6750 6500 6.250

180 5250 5500 5250 6.000 5250

Transform: Untransformed 1-Tailed
Conc-ug/L Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
D-Control 15.750 1.0000 15.750 15.500 16.000 1.122 5
10 16.100 1.0222 16.100 15.000 17.250 5.555 5 -0.713 2409 1.182
18 15350 09746 15350 15250 15500 0.892 5 0.815 2409 1.182
*32 12850 0.8159 12.850 11.750 14500 7.974 5 5.911 2.409 1.182
*56 10.750 0.6825 10.750 9.250 13.000 13.660 5 10.191 2.409 1.182
*100 6.400 0.4063 6400 6.250 6.750 3.494 5 19.0567 2.409 1.182
*180 5450 0.3460 5450 5250 6.000 5.981 5 20.994  2.409 1.182
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.05) 0.89266 0.934 0.96229 3.03257
Bartlett's Test indicates unequal variances (p = 2.37E-05) 31.15667 16.8119
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 18 32 24 1.18171 0.07503 98.6518 0.60179 1.8£-20 6,28

Treatments vs D-Control

Page 1 ToxCalc v5.0.23 Reviewed by; A~



GIANT KELP GERMINATION
AND GROWTH
SHORT-TERM TOXICITY TEST

ﬂ Aquatic
Testing
Laboratories

QA/QC No.: RT-190724

Start Date:07/24/2019

Dish | Sample N::::Lr Number N;l::_er Germ Tube Lengths (micrometer units)

No. )l Cone i counted || C™™ | Germin. [ A | B | c | D |E|F |G |lH|T ]| J
! 3t | fo 7¢ UYL s 1w Yq]lels]t]el Y
2 8 | 08 | a3 )JS (1|77 |6 s 7 |7]|6|2]C
3 £o oS | g | £7 131413172 [3]¢]|C 3|43
4 (o || (03 g8 | 15 | 7?6 |s | 5| K e |67
: (W | (o3 31 1T | 25| 2|=| 3 2|2 |3|3|3
6 c woa | 43 | (v L2 |> |6 |S|l7is|H|E]|
7 | asv | 08| 7 ol I Flelz v (3l 2|z|2|~
8 /U (ol 30 2\ 6| 2| 2|5 |7|€e|lec|s|s]|¢
9 So [0k G 39 3434|5137 (4]s 1|7
0 | e | jo3 | 83 2o | b |9l |7 |?]|e|2|E|72]¢C
mofge | g3 e 446 | S | |D]alsidalele [y
12 /3 jo JL 22 le)172 (6|57 72615 (¢ |6 |
- /e (et 1O q «( Stz 2 f« |3 z{2]2] 3>
14 780 | 10 G JoH| 2| 2| 3|z |2|2]|Z2|3]|2]| >
15 | o Il 103 ] 54 4yl 2181716276 |T |7 |-
6 ) jpv || L0B | 3™ ¢ 1312 (2 |3 (43T |2 |+ |3
17 ,—31_ Y208 || 70 35 | ¢ (v S | U Sld| ¢|l¢ |3 |Y
'8 $¢ (06 | 6% dy I sl | 316 || 7{4]|713 |y
19 c ool gr | gy | %l 2|72 |6 |718|c 4|77
20 ¢85 [61 §1L || 1O U Y N2 (S 121 16|26 ¢

Comments:

Micrometer conversion factor: 1 unit =2.5 um at 400X power




QA/QC No.: RT-190724

GIANT KELP GERMINATION

AND GROWTH
SHORT-TERM TOXICITY TEST

ﬂ Aquatic
Testing
Laboratories

Start Date:07/24/2019

pish || sample | T | Number [ NUmber Germ Tube Lengths (micrometer units)

No. | Conc. 2(‘)‘::::; Germin. Gljr‘::;n. AlBlc|plelr|leclu]|1] 3
21 /80 JuYy 2 loT Al |7 | |3l 2|2] ]2 |~
2 | %4 WY, gd | 3lz |z |d|zl2[3]3]|3]| =
3 32 |yl 20 134 |g |t |6 |7 [H|lS1Y|d]|C |4
24 jo okl oas | Ll 216 14 (1|%12121¢ |7
25 . 103 | 3% o L1727 |26 |59 ¢lel7]|L
26 S | 113 (2 | 51 Hl ¢ |3 |3 4121333
27 [&v || (04 /1 45 | 2|13 13 |=12|2|2|3]2]|*
28 (85 | ot | §> 14 bl 212 & |5 |7 [Y|e|?2 |7
2 |l ¢ Jws|ad | 1t | 721e|8|s |2]6lb|7 ]t
30 | qov || 70y (S S¢ | 3l |7 1z21=2|3|3l2]3
31 5w oao | 1L ST ¢ e IS 1716 72]¢ |C
2 | ge | goq | s2| g2 |dj6 |7z |d |6e|e |6 |d|u|F
33 [BO oS PN Jg > 20 B S IR B R BT B2 R I e
34 72 )oq 43 | ul bl |2 |6 |7]6|4] S|t |6
55 |, | o] ga | /3l 2leclz]s8]2l2]¢clslz2] =
—

37

38

39

40

Comments:

Micrometer conversion factor: | unit = 2.5 um at 400X power




A Aquatic
GIANT KELP GERMINATION ?fggggmes
AND GROWTH =

SHORT-TERM TOXICITY TEST

QA/QC No.: RT-190724 Start Date:07/24/2019

WATER QUALITY READINGS

Initial Readings 24 Hrs Final Readings
Temp DO Salinity [ Temp Temp DO Salinity
Sample 0 | mgn | " | ool co | PP o [megm | PN | (oo
Control |l j¢s | 8§ | 8e/| 3 g5 80| /45 124 |8 | 34

pgh | 161 FA| 30| 3d |54 | 5.0) 156|019 |8e | 3¢

8ugl 156 | BA| DU of /eyl ge || 80 | 50| >4

32ug/l K| Ts | 0| 34 |isd | 80| 12|84 | 5.0 349

56 ug/l 186 | 4| S 34 1763 2‘0 -0 | 5o | 80| 34

100pe/l Jltgs |B-a |24 |34 |13 1249 | (52 | gt | BV | 34

180ppt J 158 | B4 | 29 39 g3 109 | sq | 50| FY | Ju

Comments:
Reference toxicant: Copper chloride.
All dilutions made with reference lab seawater.

Illumination (16 hr light / 8 hr dark at 50 = 10 uE/m?s) at 5 locations in incubator:
(four corners and center): /¢ , 40 , {42, d] , HS uE/m?s.

Initial readings: Analyst: /ﬂ/ Date: 7-*Y4Y~J¢ Time: [ ¢ e

Final readings: Analyst: /Z\/ Date: __ 7-26L-14 Time: [ LoD




QA/QC No.: RT-190724

GIANT KELP GERMINATION
AND GROWTH

ﬂ Aquatic
==\ Testing
Laboratories

SHORT-TERM TOXICITY TEST

Start Date:07/24/2019

RANDOMIZATION WORKSHEET

Beaker | Sample || Beaker | Sample || Beaker Sample Beaker Sample Not
No. Conc. No. Conc. No. Conc. No. Conc. otes
1 DT 1 e~ 21 [ E0 ) 31 | B
2 || 5 12 { 22 | W 32 { v
3 lew | B || 23 [ g | 33 | (B0
4 | lo ] 14 |,80] 24 | v 34 |31
‘ Need 7500/ml x 200 ml =
Sy |15 1o |25 | & 35_| 1o 1,500,000 spores.
6 Cliwe [ jgwl 26 | ¢o0
Add 1.0 ml spore stock of 6
7 1 190 V7 3V 27 | )Fo spores per 5x5 hemacytometer
rid

8 |qu | 18| sL| 28 |8 8
9 ¢ 19 | ¢ | 29 C
10 | & 2 J18 |30 [rw

Analyst: ,7 L~— Date: 7-24-~ (4 Time:__ g 52U




ﬂ Aquatic
Testing
Laboratories

Test Temperature Chart

Test No: RT-190724
Date Tested: 07/24/19 to 07/26/19

Acceptable Range: 15 +/- 1°C




ﬂ Aquatic
Testing
Laboratories

Topsmelt Larvae Survival and
Growth Short-Term
Toxicity Test

® Test and Result Summary
® Data Summary and Statistical Analysis

® Raw Test Data: Water Quality &
Test Organism Measurements



TOPSMELT LARVAE CHRONIC BIOASSAY ?::.‘i‘n‘g
REFERENCE TOXICANT - Copper

QA/QC Batch No.: RT-190723

Laboratories

Date Tested: 07/23/19 - 07/30/19

TEST SUMMARY

Species: Atherinops affinis.

Protocol: EPA/600/R-95/136.

Test type: Static renewal (90% daily).
Food: 40 b.s. nauplii per larvae 2X daily.
Test solution volume: 200 ml.

Number of larvae per chamber: 5.
Photoperiod: 16hr light / 8hr dark.

Dil. water: Laboratory sea water.

Source: Aquatic BioSystems.
Endpoints: LC50, IC25.
Age: 11 days (9-15 days).
Test chamber size: 600 ml.
Number of replicates: 5.
Temperature: 20 +/- 1°C.
Salinity: 33 +/- 2 o/o0.

RESULTS SUMMARY
Sample Concentration Percent Survival Mean V(V];:gll:lta(;‘)Larvae
Control 96% 2.058 mg
56 ugfl 100% 2.790 mg
100 pg/l 100% 2.473 mg
180 g/l 52% * 1.232 mg *x
320 g/l 8% * 0.177 mg b
* Statistically significantly less than control at P = 0.05 level.
** Concentrations with significantly less than control survival rates are not used in
ANOVA comparisons.
CHRONIC TOXICITY
Survival LC50 193.6 g/l
Biomass IC25 140.4 ng/l

QA/QC TEST ACCEPTABILITY

Parameter Result
Average control survival >80% PASS (96%)
Average dry weight of control >0.85 mg (when PASS
starting with 9 day old larvae) (average control dry weight = 2.153 mg (11 day old))
Survival LC50 <2 SD of control chart mean PASS (see chart)

Survival LC50 <205 ng/l Copper

PASS (LC50 = 193.6 g/l Copper)

%MSD of <25% relative to control survival

PASS (%MSD = 13.9%)

%MSD of <50% relative to control growth

PASS (%MSD = 21.8%)

Concentration response relationship acceptable

PASS (Response curve normal)




Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  7/23/2019 16:30  Test ID: RT190723t Sample ID: REF-Ref Toxicant
End Date: 7/30/2019 16:30 Lab ID: CAATL-Aquatic Testing Labs Sample Type: CUCL-Copper chloride
Sample Date: 7/23/2019 Protocol: EPAW 95-EPA/600/R-95/13€ Test Species: AA-Atherinops affinis
Comments:

Conc-ug/L 1 2 3 4 5

D-Control  1.0000 0.8000 1.0000 1.0000 1.0000
56 1.0000 1.0000 1.0000 1.0000 1.0000

100 1.0000 1.0000 1.0000 1.0000 1.0000

180 0.8000 0.2000 0.4000 0.6000 0.6000

320 0.2000 0.0000 0.2000 0.0000 0.0000

Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-ug/L Mean N-Mean Mean Min Max CV% N Sum  Critical Resp Number
D-Control 0.9600 1.0000 1.2977 1.1071 1.3453  8.207 5 1 25
56 1.0000 1.0417 1.3453 1.3453 1.3453 0.000 5 30.00 17.00 0 25
100 1.0000 1.0417 1.3453 1.3453 1.3453  0.000 5 30.00 17.00 0 25
*180 0.5200 0.5417 0.8055 0.4636 1.1071 30.117 5 15.50 17.00 12 25
*320 0.0800 0.0833 0.3208 0.2255 0.4636 40.662 5 15.00 17.00 23 25
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.05) 0.80709 0.918 -0.426 2.83085
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 100 180 134.164
Treatments vs D-Control
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 7.2139 157257 4.13168 10.2961 0.04 1.84716 599146 04  2.28679 0.13862 13
Intercept -11.497 3.62733 -18.606 -4.3871
TSCR 0.0139 0.01589 -0.0173 0.04505 1.0
Point Probits ug/L 95% Fiducial Limits
ECO1 2.674 92.1111 49.5906 119.906 O'Qf
ECO5 3.355 114.494 71.8718 140.868 0.8 1
EC10 3.718 128.571 87.352 153.927 1
EC15 3.964 139.034 99.448 163.729 0‘7'_
EC20 4.158 147.954 110.063 172.247 ® 0.6 -
EC25 4,326 156.061 119.873 180.2 2 1
EC40 4747 178515 147.106 204.023 8.0-5:
EC50 5.000 193.55 164.561 222.284 §0_4-
EC60 5253 209.852 182.02 244.929 :
EC75 5674 240.044 209.921 295078 031
EC80 5.842 253.198 220.643 319.879 0.2 4
EC85 6.036 269.442 233.061 352.597 1
EC90 6.282 291.369 248.779 400.007 0.1 1
EC95 6.645 327.193 272.731 484.578 0‘0' R ‘
EC99 7.326  406.7 321.388 700.166 1 10 100 1000
Dose ug/L

Page 1 ToxCalc v5.0.23 Reviewed by: /}’\/



LC50 ug/L Copper

Topsmelt Larvae Chronic Survival
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Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  7/23/2019 16:30 Test ID: RT190723t Sampte ID: REF-Ref Toxicant
End Date: 7/30/2019 16:30 Lab ID: CAATL-Aquatic Testing Labs Sample Type: CUCL-Copper chloride
Sample Date: 7/23/2019 Protocol: EPAW 95-EPA/600/R-95/136 Test Species: AA-Atherinops affinis
Comments:

Conc-ug/L 1 2 3 4 5

D-Control 1.0000 0.8000 1.0000 1.0000 1.0000
56 1.0000 1.0000 1.0000 1.0000 1.0000

100 1.0000 1.0000 1.0000 1.0000 1.0000

180 0.8000 0.2000 0.4000 0.6000 0.6000

320 0.2000 0.0000 0.2000 0.0000 0.0000

Transform: Arcsin Square Root 1-Tailed
Conc-ug/L Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
D-Control 0.9600 1.0000 1.2977 1.1071 1.3453  8.207 5
56 1.0000 1.0417 1.3453 1.3453 1.3453 0.000 5 -0.570 2.300 0.1921
100 1.0000 1.0417 1.3453 1.3453 1.3453 0.000 5 -0.570 2.300 0.1921
*180 0.5200 0.5417 0.8055 04636 1.1071 30.117 5 5.892 2.300 0.1921
*320 0.0800 0.0833 0.3208 0.2255 0.4636 40.662 5 11.695 2.300 0.1921

Auxiliary Tests Statistic Critical

Skew Kurt

Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.05) 0.90709 0.918
Equality of variance cannot be confirmed

-0.426 2.83085

Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB

MSE F-Prob df

Dunnett's Test 100 180 134.164 0.12852 0.1386 1.02949
Treatments vs D-Control

0.01744 86E-11 4,20

Page 1 ToxCalc v5.0.23

Reviewed by: _AA/



Larval Fish Growth and Survival Test-7 Day Biomass

Start Date:  7/23/201916:30  Test ID: RT190723t Sample ID: REF-Ref Toxicant
End Date: 7/30/2019 16:30 Lab ID: CAATL-Aquatic Testing Labs Sample Type: CUCL-Copper chloride
Sample Date: 7/23/2019 Protocol: EPAW 95-EPA/600/R-95/136 Test Species: AA-Atherinops affinis
Comments:
Conc-ug/L 1 2 3 4 5
D-Control 1.9540 1.9120 1.9460 2.2480 2.2280
56 2.5340 2.6660 2.3200 3.5980 2.8320
100 26520 26260 27240 21900 2.1740
180 1.3320 0.5900 0.9380 1.4580 1.8440
320 0.3480 0.0000 0.5380 0.0000 0.0000
Transform: Untransformed 1-Tailed Isotonic
Conc-ug/L Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
D-Control 2.0576 1.0000 2.0576 1.9120 22480 8.048 5 24403 1.0000
56 2.7900 1.3559 2.7900 2.3200 3.5980 17.526 5 -3.447 2110 0.4483 24403 1.0000
100 24732 1.2020 24732 21740 2.7240 10.848 5 -1.956  2.110 0.4483 24403 1.0000
180 1.2324 0.5990 1.2324 0.5900 1.8440 39.214 5 1.2324 0.5050
320 0.1772 0.0861 0.1772 0.0000 0.5380 142.081 5 0.1772 0.0726
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.05) 0.91582 0.881 1.06013 2.13277
Bartlett's Test indicates equal variances (p = 0.13) 4.00769 9.21034
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 100 >100 0.44827 0.21786 0.67458 0.11284 0.0158 2,12
Treatments vs D-Control
Linear Interpolation (200 Resamples)
Point ug/L SD 95% CL(Exp) Skew
IC05 108.08 742 6982 111.78 -2.3359
IC10 116.16 535 96.89 123.55 -1.9763
IC15 124.24 565 10529 13546 -0.7100 1.0
1C20 132.32 6.35 113.25 14866 0.2003 0.9
1C25 140.41 7.31 12071 162.08 0.7088 0.8 ]
IC40 164.65 10.81 141.22 207.67 0.9064 0.7 %
IC50 181.63 15.24 153.64 233.22 06417 0.6 1
0.5 i
o 04
g 037
g 0.2 ]
& 01
0.0 &
011
0.2 1 ,
-0.3
0.4 ]
0.5 ++r—rr—r—rrr—rr———rr——r—r—r
0 100 200 300 400
Dose ug/L
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IC25 ug/L Copper

Topsmelt Larvae Chronic Growth
Laboratory Control Chart
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TOPSMELT CHRONIC BIOASSAY

Reference Toxicant - Copper

Survival and Growth Raw Data Sheet

ﬂ Aquatic
==\ Testing

Laboratories

QA/QC No.: RT-190723 Start Date:07/23/2019
Number of Live Larvae / Day Final Results Dry Weight (ng)
Sample Rep 1 2 3 4 5 6 7 # Tested # Dead Total Wt. Tare Wt.
A Jglsls|slsl¢ls § v 276.26 | 344.9q |!
B s 1S X515 1S 14|+ 5 t 2278( 368.2¢
Control c s 151515 I ¢ 5 0 37417 3L Sy
D Is|5V 141515 ]|¢ ] 0 349.81 35845 |
E IS S5 151s1¢ls § 0 .50 3556
A Sl lSlslsel S o de.50 | 35634
B I§|§ 15 |s|s {15 § ¢ g1 1) 37 %0
56 pg/l c e lslslslslsgls s O 373.29 301.49
D [S51¢(s14is{¢sl¢gl 5 0 377,00 | 35103
E 5 s 15151517 § v 37¢.203 | J3fe.o7
A s S1514 5 { S § g 375 00 3617y H
B 5 (51555 1¢lsl 5 9] 378.3¢ 345.2¢
oopgt | ¢ J4 el SSIS S5 ¢ 0 373.93 | 3to.3l
D oIS s {Ss P ls 1S $ 0 Jo, oy | Jyg.0¢
E Js|flg(s |5 s § 0 372.40| 36lL5y |
A slslsl¢ls g \,‘ $ | 320.75 369, 04
B | S|s 1415 |$]2]l { 4 36409 341y
1Bowgt | ¢ 1S4 |F5 |53 ]2) ¢ 3 3564y | 3473
D | sls [¢ls|s |53 5 4 343.9¢ | 334.08
E (S8 1S51sig|uls 5 L J25. 30 31b.o8
A lslsS Pl | L] 4 ‘( 35424 | 35256 |
B ¢ |% |21 |]|0]|o § 5 — -
opgt | ¢ (5l ialale] x| 4 U Jys.47 342.2g || &>
D S5 |dlz]|!|o]|0O § § — —
E (4|5 |3213|>|g]|0O I 5 — —
Time placed in drying oven: O Temperature of drying oven: _{» 0 °C (dry for 24 hr at 60°C)
Time placed in desiccator: __| 70/ Analyst: Date/Time:  1=3¢°(4 Q¥
ToBleak 3y gy 3141



TOPSMELT CHRONIC BIOASSAY
Reference Toxicant - Copper

Water Chemistries Raw Data Sheet

quatic

Testing
Laboratories

QA/QC No.: RT-190723 Start Date:07/23/2019
DAY 1 DAY 2 DAY 3 DAY 4 DAY 5 DAY 6 DAY 7
Initial Final Initial Final [nitial Final Initial Final Initial Final Initial Final Initial Final
Amalysthitials: | 7 | 2 | 2 | 2 |2 |2 |2 12 |72 | = asl B NI~
Time of Readings: l(}o 15 || (530 (T [[t530 | 1530 (530|670 || 530 1730 || 1530 /57/0 e e
DO J12{ |20|l74]69 70|41 &t |5:1]49(b2]20]6q]23](!
PH ls.( |74z 0|28 |50 |25 80|29 |80 29029 80129
Control -
Temp 25 1191 20-0 2a l fl20.2 (0o [[20.1 |20.2 |22 2¢.0 ol 1199 |20.1 0.2 |
Sal. 33 |33 |33 [33 32 [ (333 (23 [33 1> 133 (373 |3
DO 1124 |bg |22 |6y 2l 16306l bol6q |47 )4.9]€F [22]4o
% ug PH llsl(]21)8.0 |27 |80 |79 .0 |29 8029 e t]|2% |31 [55
Temp o7 [(9. 4300 |11 ot [P0.p [[20-1 [20.( || 202 |20.0 [ 2a( |22¢ | 20.2 |20
Sal. 193 195 1132 02 Iz 1330132 123 132 33 132 133133 I>»
DO | 2614 (23 |42 |69 (4o Lo |Sctll6.3 6626314 |59
100 g1 pH 50179 ls.0129 8078 g.0o 129029 [72.8 llg-o 29 5./ 78
Temp ooy | V9.4 ) 200 [{1.9 [|22-2 |20.p [Do.t |20.2 [|20-2 |20 0.7 |20 | 1O ]| 20l
sal. |22 |33 |33 |37 135 133 (3 [ 323 |2 {3 |33 |
DO W*S |4qll7y |LL 20 |6/ |42 5 alds 63169 |£5]2 |5ie
180 g/ PH ls./lyq lgnloglieolrglisolrgfieolgollgr |24 |54 (2.1
Temp 2.6 |{7.9 (1.9 1(T.9[4%( |20 |20t [2o- [[20-2 [20.0 120, ] 201 | 2t 20
Sal. 133 132 {33 [>53 [[33 [ |2 [ W2 133 22 332333
DO lz416.922 |65 1720 fpltlscalléd (L.glla e (25141
H } . ’ - v 14 L4 »
320}Lg/l p 8 ( 3,0 g [} 7-1 £.v 7-1 8.0 7 g 8.0 |&.v 2.0 76 5 ( g.0
Temp f230.8 | (4 9[%20 [t1q 2t |20.0 [ 2-f [2o.¢ [20.2 |00 ||20-1 |0, [0+ |2a(
sal. J[33 (22 |33 |3 33 [ 3> > 23 [33 |y |33 73] |
Comments:
Dissolved Oxygen (DO) readings in mg/1 O,.
Temperature (Temp) readings in °C.
Salinity (Sal.) readings in ppt.




Toll Free: 800/331-5916
Tel: 970/484-5091 Fax:970/484-2514

1300 Blue Spruce Drive, Suite C
Fort Collins, Colorado 80524

ORGANISA HISTORY

DATE: 7/22/2019
SPECIES: Atherinops affinis_
AGE: 10 day
LIFE STAGE: Larvae _
HATCH DATE: 7/12/2019
BEGAN FEEDING: Immediately
FOOD: Artemia sp. .
Water Chemistry Record: Curre:t Range
TEMPERATURE: 20 18-21°C
SALINITY/CONDUCTIVITY: 2ppt 28-32 ppt

TOTAL HARDNESS (as CaCOs): R i

TOTAL ALKALINITY (as CaCO:s): o 16Smet 140-170 mg/1

pH: 705 7.60-8.20

Comments:

Facility Supervisor

Aquatic BioSystems, Inc = Quality Research Organisms



o
=
©
3
o
<

Testing

Laboratories

Test Temperature Chart

Test No: RT-190723

07/23/19 to 07/30/19

Acceptable Range: 20 +/- 1°C
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LABORATORY REPORT

Aquatic
Testing
Laboratories

Date: August 1, 2019
‘dedicated to providing quality aquatic toxicity testing”
Client: City of Morro Bay Public Works 4350 Transport Street, Unit 107
Wastewater Treatment Plant Ventura, CA 93003
160 Atascadero Road (805) 650-0546 FAX (805) 650-0756
Morro Bay, CA 93442 CA ELAP Cert. No.: 1775

Attn: John Gunderlock

Laboratory No.:
Sample L.D.:

Sample Control:

Sample Analysis:

Result Summary:

A-19072303-001/003
Comp ARS (receiving water used for dilution and control)

The samples were received by ATL within the recommended hold time, in a chilled state and with
the chain of custody record attached. Client supplied receiving water was sampled during a red
tide and filtered prior to use. Testing conducted with additional side-by-side testing using lab
seawater as dilution/control per client instruction.

Date Sampled: 07/22/19 07/23/19 ©07/2519
Date Received: 07/23/19 07/23/19 07/26/19
Temp. Received: 1.3°C 1.3°C 1.0°C
Chlorine (TRC): 0.0 mg/l 0.0 mg/1 0.0 mg/1
Date Tested: 07/23/19 to 07/30/19

The following analyses were performed on your sample:

Abalone Larval Development Short-Term Toxicity Test (EPA/600/R-95-136);
Giant Kelp Germination and Growth Short-Term Toxicity Test (EPA/600/R-95-136);
Topsmelt Larval Survival and Growth Test (EPA/600/R-95-136).

Test NOEC Tuc
Abalone Development: * *

Kelp Spore Germination: 10% 10.0
Kelp Germ Tube Growth: 10% 10.0
Topsmelt Larval Survival: 32% 3.12
Topsmelt Larval Growth: 32% 3.12

* Testing invalid due to significant toxicity observed in the client supplied red tide receiving water used as dilution and
control. Please refer to report of side-by-side testing using laboratory seawater as dilution water for additional information.

Quality Control:

Reviewed and approved by:

Joseph A. Lef
Laboratory Dirécfor

This report pertains only to the samples investigated and does not necessarily apply to other apparently identical or similar materials. This report is submitted for the exclusive use of the client to
whom it is addressed. Any reproduction of this report or use of the Laboratory's name for advertising or publicity purpose without authorization is prohibited.



ﬂ Aquatic
Testing
Laboratories

Abalone Larval Development
Short-Term Toxicity Test

1. Test and Results Summary

2. Raw Data

3. Statistical Analyses



ABALONE LARVAL DEVELOPMENT J

SHORT-TERM TOXICITY TEST
Lab No.: A-19072303-002 Date tested: 07/24/19 - 07/26/19
Client/ID: Morro Bay WWTP

TEST SUMMARY

Species: Haliotis rufescens. Source: Cultured Abalone Farms.
Protocol: EPA/600/R-95/136. Dilution water: Client supplied receiving water.
Test type: Static. Endpoints: NOEC.
Test chamber: glass beakers. Test volume: 200 ml.
Temperature: 15 +/- 1°C. Aeration: None.
Number of embryos per chamber: 1600 (approx.). Number of replicates: 5.

QA/QC Batch No.: RT-190724 (ran concurrently)

RESULTS SUMMARY
Sample Concentration Pg::g:;;:‘:fl
Control-Brine (Receiving Water) 27.5% *x
Control-Dilution (Receiving Water) 17.8% *E
Control-Culture (Lab Seawater) 95.3%
1.8% 2.3% *
3.2% 0% *
5.6% 0% *
10.0% 0% *
18.0% 0% *
32.0% 0% *
* Statistically significantly less than control at P = 0.05 level
** Dilution and brine control Statistically significantly less than culture water
control at P = 0.05 level

Dilution water is client supplied receiving water — collected during red tide.

Culture water control obtained from The Cultured Abalone Farm.

CHRONIC TOXICITY
NOEC <1.8%*
TUc > 56*

* Testing invalid due to insufficient control normality

QA/QC TEST ACCEPTABILITY

Parameter Result
Average control normality >80% FAIL (17.8%)
Concentration response relationship acceptable PASS (Response curve normal)

Please see RT-190724 report for additional test acceptability criteria.




Abalone Larval Development Test-Proportion Normal

Start Date: 7/24/2019 16:00 Test ID: 19072303rw Sample ID: Morro Bay - Recieving Water
End Date: 7/26/2019 16:00 LabID: CAATL-Aquatic Testing Labs Sample Type: EFF1-POTW
Sample Date: 7/23/2019 07:35  Protocol: EPAW 95-EPA/600/R-95/136 Test Species: HR-Haliotis rufescens
Comments:
Conc-% 1 2 3 4 5
B-Control 0.3922 0.0769 0.1048 0.3619 0.4381
D-Control 0.2054 0.1538 0.0648 0.0943 0.3704
1.8 0.0000 0.0000 0.0194 0.0550 0.0385
3.2 0.0000 0.0000 0.0000 0.0000 0.0000
5.6 0.0000 0.0000 0.0000 0.0000 0.0000
10 0.0000 0.0000 0.0000 0.0000 0.0000
18 0.0000 0.0000 0.0000 0.0000 0.0000
32 0.0000 0.0000 0.0000 0.0000 0.0000
Transform: Arcsin Square Root 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
B-Control 0.2748 1.5459 0.5312 0.2810 0.7233 39.303 5
D-Control 0.1777 1.0000 0.4195 0.2574 0.6543 36.886 5 * 0.1784 1.0000
*1.8 0.0226 01271 0.1348 0.0500 0.2368 62.862 5 3.608 1.860 0.1467 0.0233 0.1303
3.2 0.0000 0.0000 0.0500 0.0500 0.0500 0.000 5 0.0000 0.0000
56 0.0000 0.0000 0.0500 0.0500 0.0500 0.000 5 0.0000 0.0000
10 0.0000 0.0000 0.0500 0.0500 0.0500 0.000 5 0.0000 0.0000
18 0.0000 0.0000 0.0500 0.0500 0.0500 0.000 5 0.0000 0.0000
32 0.0000 0.0000 0.0500 0.0500 0.0500 0.000 5 0.0000 0.0000
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.05) 0.95968 0.842 0.65533 0.33358
F-Test indicates equal variances (p = 0.27) 3.33315 23.1545
The control means are not significantly different (p = 0.36) 0.96184 2.306
Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df

Homoscedastic t Test indicates significant differences 0.0933 0.5625 0.20255 0.01556 0.0069 1,8
Treatments vs D-Control
Linear Interpolation (200 Resamples)

Point % SD 95% CL(Exp) Skew
ICo5* 0.1035 0.0105 0.0860 0.1285 3.0379
1C10* 0.2070 0.0210 0.1719 0.2570 3.0379
IC15* 0.3105 0.0315 0.2579 0.3854 3.0379 1.0 —9—o0—¢ < ©
1C20* 0.4139 0.0420 0.3438 0.5139 3.0379 1
IC25* 0.5174 0.0525 0.4298 0.6424 3.0379 0'9:<
1C40* 0.8279 0.0841 0.6876 1.0278 3.0379 0.8 -
IC50* 1.0349 0.1051 0.8595 1.2848 3.0370 1
* indicates IC estimate less than the lowest concentration 0.7 )

© 06 -
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Abalone Larval Development Test-Proportion Normal

Start Date:  7/24/2019 16:00 TestID: Controls Sample ID: Morro Bay
End Date: 7/126/2019 16:00 LabiD: CAATL-Aquatic Testing Labs Sample Type: EFF1-POTW
Sample Date: 7/23/2019 07:35  Protocol: EPAW 95-EPA/600/R-95/136 Test Species: HR-Haliotis rufescens
Comments:
Conc-% 1 2 3 4 5
Lab-Control 0.9806 0.9439 0.9386 0.9717 0.9292
RW-Control  0.2054 0.1538 0.0648 0.0943 0.3704
RW -Brine 0.3922 0.0769 0.1048 0.3619 0.4381
Transform: Arcsin Square Root 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
Lab-Control 0.9528 5.3605 1.3573 1.3015 14310 4.125 5 *
RW-Control 0.1777 1.0000 0.4195 0.2574 06543 36.886 5
*RW-Brine 02748 15459 05312 0.2810 0.7233 39.303 5 8545 1860 0.1798
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.05) 0.94738 0.842 -0.5546 -0.4951
F-Test indicates equal variances (p = 0.03) 13.9046 23.1545
The control means are significantly different (p = 1.35E-06) 12.7448 2.306
Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df

Homoscedastic t Test indicates significant differences
Treatments vs Lab-Control

0.10196 0.10676 1.70584 0.02336 2.7E-05 1,8

Page 1
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ABALONE CHRONIC BIOASSAY ?:;:‘:g
<X Laboratories

Start Date: 07/24/2019

Lab No.: A-19072303-002
Client ID: Morro Bay Effluent

WATER QUALITY READINGS

MICROSCOPIC EXAMINATION

Initial Readings 24 Hrs Final Readings
Sample T(f'egl)p (r]ring/l) PH SZ‘J/‘I,‘;? T(fg)p pH T(fgl)p (321) PH S?«)l/i:ti)ty
Control (brine) || #4{ 24 3¢ | 34 ME| 8o | 18] 3.u | &I 3y
Control (dilution) || ¢S.1 | §-© 3o | 24 | 48 | B0 || J4b | 50 | g0 | 34
1.8% 1$0 | 60 | Bt | 24 | 4¢3 | FO | 147 | 50 | 50 |34
3.2% (49 1 24 | 30 | 39 | 14D | O | 48 | 2F | &0 | 74
5.6% t4a | 8¢ So | 39 1449 | 30 || 44-9 | 2-6 o | 34
10% jya | 8- Bt | 34 [ ya? |0 |4t |25 | 50 |34
18% 4.7 6.0 | & 29 1 yq4-3 | JO | /48 | 2 | go | 34
32% (43| 26 | 54 4 M | go ] 70|50 | 3Y
Sample as received: Chlorine: 4 mg/l; pH: 7.1 ; Salinity: € ppt; Temp: _LLZ_°C DO:_$£24 mg/l; NH,-N: 2 O mg/l
Dilution water is client supplied receiving water. 1+ 8%, est Comc. cbtr rmdvan sraat for
Initial readings: .&L; Date/Time: 9-24=f¢g [ & ¢ Final readings: gg; Date/Time: Z—ZL lz !

Beaker | Sample | Number Number Beaker | Sample | Number Number Beaker Sample Number Number
No. Conc. Normal Abnormal No. Conc. Normal Abnormal No. Conc. Normal Abnormal
Ll ]| 0 jyjou |15 |32 o | y® |2 | re] O | g
2 | gL | yo | €2 6 | e | 35 | L7 0 | 56 o | v
P 12 ol |7 2| o | lv |39 i | O |
‘¢ 1 ¢bl o v |8 g | O | g |2 |y | o | yw
5 C 13 ¥4 9 |42 | € ( 33 (b 0 Y
6 | ¢ | Je | 368 20 | ¢ o | 4" ¥ 118 | U %2
7132 O | w 2L [ (8 | ¢ | [ 35 [ 3t | ¢ 4%
3 gL g qal 2 /0 V) Jpv || 18%A | .8 0 { W
9 [V O Jov 23 31 V7, JA ||18%B | [_F 0o 1O
10 3.7 ¢ JW 24 nL He sS4 1.8%C ’,8 7 /0l
) C 7 4, 25 (o8 qdy | &P 1.8%D | | § b ITE
2 /5| o | v % |1t g o | ) | v /0O
s |V | o (A | 27 |46 | g ) '
14 R U 94 28 V% 7] (0O
Microscopic examination:  Analyst: /W——\ Date: 7°27~/4  Time: vy 142
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ABALONE CHRONIC BIOASSAY

Lab No.: A-19072303-002
Client ID: Morro Bay Effluent Start Date: 07/24/2019

RANDOMIZATION WORKSHEET

"Moo | Cone, || Mo | coner || Mo | Coner l Notes
1 |O 13 /% 25 -
2 0, 14 ,:5 C || 26 3T
3 3.4 15 3' A 27 A w//
4 { G| 16 Ao || 28 ;O
5 (, 17 | 3,44 29 @)
6 & 18 f,b 30 |4¢ .
4 Add 1600 fertilized eggs per 200 ml test volume.
7 F-| 19 1T 31 1T
8 | nc | 20 | ¢ 2 118
o' [qo | 21 | 46 | 3 | g0
10 A2 ol 34 | b
11 L. 23 31 | 35 7172
12 1S 24 [wnC

Analyst: /4"-\, Date: —-24 Time: o Z2J




GIANT KELP GERMINATION AND
AND GROWTH SHORT-TERM
TOXICITY TEST

® Test and Result Summary
® Data Summary and Statistical Analysis

® Raw Test Data: Water Quality &
Test Organism Measurements
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GIANT KELP GERMINATION AND GROWTH
SHORT-TERM TOXICITY TEST

Lab No.: A-19072303-002

Aquatic

Date Tested: 07/24/19 - 07/26/19

Client/ID: MRS - Morro Bay Comp. Effluent
TEST SUMMARY
Species: Macrocystis pyrifera. Source: Field collected.
Protocol: EPA Method 1009.0. Dilution water: Client supplied receiving water.
Test type: Static. Endpoints: NOEC, IC25 at 48 hrs.
Test chamber: glass beaker. Test volume: 200 ml.
Temperature: 15 +/- 1°C. Aeration: None.
Number of spores per ml: 7,500 (approx.). Number of replicates: 5.
QA/QC Batch No.: RT-190724 (ran concurrently).
RESULTS SUMMARY
S le C trati Percent Mean Germ Tube
ampie L-oncentration Germination Length («m)
Control-Brine (Receiving Water) 83.8% 15.10
Control-Dilution (Receiving Water) 86.0% 15.70
Control-Culture (Lab Water) 82.4% 15.70
3.2% 83.0% 15.60
5.6% 82.8% 15.00
10% 82.2% 15.55
18% 71.2% * 13.30 *
32% 62.9% * 11.45 *
* Statistically significantly less than control at P = 0.05 level
Controls not statistically significantly different from each other.
Dilution water is client supplied receiving water.
Culture water control obtained from The Cultured Abalone Farm.

CHRONIC TOXICITY
END POINT GERMINATION GERM TUBE LENGTH
NOEC 10% 10%
TUc (100/NOEC) 10.0 10.0
QA/QC TEST ACCEPTABILITY
Parameter Result
Mean control germination >70% PASS (86.0%)
Mean control germination tube length >10 um PASS (15.70 yum)
Concentration response relationship acceptable PASS (Response curve normal)
Please see RT-190724 report for additional test acceptability criteria.




Macrocystis Germination and Growth Test-Proportion Germinated

Start Date:  7/24/2019 16:00 Test ID: 19072303kr Sample ID: MORRO BAY - RW
End Date: 7/26/2019 16:00 Lab ID: CAATL-Aquatic Testing Labs Sample Type: EFF1-POTW
Sample Date: 7/23/2019 07:45  Protocol: EPAW 95-EPA/600/R-95/136 Test Species: MP-Macrocystis pyrifera
Comments:
Conc-% 1 2 3 4 5
B-Control 0.8317 0.7981 0.8462 0.8416 0.8713
D-Control 0.8932 0.8614 0.7921 0.8614 0.8932
3.2 08519 08462 08020 0.8505 0.7981
56 0.7961 0.8073 0.7850 0.8627 0.8868
10 0.7822 0.8113 0.8627 0.8037 0.8515
18 0.6990 0.7547 06699 0.7524 0.6857
32 06765 0.5825 0.5043 06827 0.6972
Transform: Arcsin Square Root 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
B-Control 0.8378 0.9739 1.1572 1.1047 1.2039  3.098 5
D-Control 0.8603 1.0000 1.1903 1.0973 1.2379 4.822 5 * 0.8605 1.0000
32 08297 0.9645 1.1463 1.1047 11757 3.130 5 1224 2360 0.0849 0.8302 0.9647
56 0.8276 0.9621 1.1453 1.0887 1.2276 5.308 5 1253 2360 0.0849 0.8273 0.9614
10 0.8223 09559 1.1370 1.0852 1.1913  3.923 5 1483 2360 0.0849 0.8221 0.9553
*18 0.7123 0.8281 1.0054 0.9588 1.0527 4.310 5 5139 2360 0.0849 0.7126 0.8282
*32 06286 0.7308 0.9169 0.7897 0.9882  9.302 5 7.601 2360 0.0849 06262 0.7277
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.05) 0.94164 0.927 -0.4492 -0.3951
Bartlett's Test indicates equal variances (p = 0.61) 3.61845 15.0863
The control means are not significantly different (p = 0.30) 1.09611 2.306
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChVv TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 10 18 13.4164 10 0.06348 0.07364 0.05563 0.00324 3.0E-07 5,24
Treatments vs D-Control
Linear Interpolation (200 Resamples)
Point % SD 95% CL(Exp) Skew
IC05 10.334  3.741 0.000 13.399 -0.4686
IC10 13.480 1.389 9.793 16.615 -0.0031
IC15 16.626 1.800 13.356 22523 1.2367 1.0
1C20 21.924 1
IC25 28.889 0.9
IC40 >32 08 A
IC50 >32 1
0.7 1
g 06 :
% 0.5 ]
& 04 j
0.3 1
0.2 -
0.1 4
0.0 & —r————v—r T v
0 10 20 30 40
Dose %
Page 1 ToxCalc v5.0.23 Reviewed by: %‘



Macrocystis Germination and Growth Test-Growth-Length

Start Date:  7/24/2019 16:00  Test|D: 19072303kr

Sample ID:

End Date: 7/26/2019 16:00 LabID: CAATL-Aquatic Testing Labs Sample Type:
Sample Date: 7/23/2019 07:45  Protocol; EPAW 95-EPA/600/R-95/136 Test Species:

Comments:

MORRO BAY - RW

EFF1-POTW
MP-Macrocystis pyrifera

Conc-% 1 2 3 4 5

B-Control 16.000 14.750 14.750 15.000 15.000
D-Control 15500 15.000 14.750 16.000 17.250
32 15500 16.500 15.000 15.500 15.500
56 15.000 15.000 14.750 14500 15.750
10 15.750 15.250 16.000 15.500 15.250
18 11500 15500 13.500 13.750 12.250
32 12.000 10.500 10.500 12.000 12.250

Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
B-Control 15.100 0.9618 15100 14750 16.000 3.433 5
D-Control 15700 1.0000 15.700 14.750 17.250 6.309 5 * 15.700 1.0000
32 15600 09936 15600 15000 16.500 3.511 5 0.178  2.360 1.325 15600 0.9936
56 15.000 0.9554 15.000 14500 15750 3.118 5 1.247  2.360 1.325 152756 0.9729
10 15550 0.9904 15550 15250 16.000 2.096 5 0.267  2.360 1.325 15275 0.9729
*18 13.300 0.8471 13.300 11.500 15.500 11.541 5 4276  2.360 1.325 13.300 0.8471
*32 11450 0.7293 11450 10500 12250 7.626 5 7.572  2.360 1.325 11.450 0.7293
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.05) 0.97464 0.927 0.44002 1.20348
Bartlett's Test indicates equal variances (p = 0.06) 10.8106 15.0863
The control means are not significantly different (p = 0.26) 1.2 2.306
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChVv TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 10 18 13.4164 10 1.32455 0.08437 14.7183 0.7875 1.4E-07 5,24
Treatments vs D-Control
Linear Interpolation (200 Resamples)
Point % SD 95% CL(Exp) Skew
IC0O5 11.458 3.330 0.163 15559 -1.2622
IC10 14.638 2.305 10.203 21.294 -0.1147
IC15 17.818 2788 12635 25545 0.3566 1.0
1C20 23600 3514 13.861 30.255 -0.3059 1
IC25 29.541 : 0.9 1
1C40 >32 0.8 -
1C50 >32 1
0.7 1
g 0.6 :
%0.5 ]
& 0.4 1
40
Dose %
Page 1 ToxCalc v5.0.23 Reviewed by {—



Macrocystis Germination and Growth Test-Proportion Germinated

Start Date:  7/24/2019 16:00 Test ID: KelpConRW2 Sample ID: MORRO BAY
End Date: 7/26/2019 16:00 LabID: CAATL-Aquatic Testing Labs Sample Type: EFF1-POTW
Sample Date: 7/23/2019 07:45  Protocol: EPAW 95-EPA/600/R-95/136 Test Species: MP-Macrocystis pyrifera
Comments:
Conc-% 1 2 3 4 5
Lab-Control 0.8738 0.8462 0.8077 0.8519 0.7387

RW-Control  0.8932 0.8614 0.7921 0.8614 0.8932
RW-Brine 0.8317 0.7981 0.8462 0.8416 0.8713

Transform: Arcsin Square Root 1-Tailed

Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD

Lab-Control 0.8236 0.9574 1.1404 1.0343 1.2076 5.935 5 *

RW-Control 0.8603 1.0000 1.1903 1.0973 1.2379 4.822 5

RW-Brine 0.8378 0.9739 1.1572 1.1047 1.2039 3.098 5 -0.489 1.860 0.0637

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.05) 0.9511 0.842 -0.9218 0.86302
F-Test indicates equal variances (p = 0.25) 3.56481 23.1545
The control means are not significantly different (p = 0.24) 1.25753 2.306
Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates no significant differences 0.05081 0.06152 0.0007 0.00293 063823 1,8

Treatments vs Lab-Control

Page 1 ToxCale v5.0.23 Reviewed by: {k \/



Macrocystis Germination and Growth Test-Growth-Length

Start Date:  7/24/2019 16:00 TestID: KelpConRW2 Sample ID: MORRO BAY
End Date: 7/26/2019 16:00 Lab ID: CAATL-Aquatic Testing Labs Sample Type: EFF1-POTW
Sample Date: 7/23/2019 07:45  Protocol: EPAW 95-EPA/600/R-95/136 Test Species: MP-Macrocystis pyrifera
Comments:
Conc-% 1 2 3 4 5

Lab-Control 15.7560 15500 16.000 15.750 15.500
RW-Control 15.500 15.000 14.7560 16.000 17.250
RW-Brine 16.000 14.750 14.750 15.000 15.000

Transform: Untransformed Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical
Lab-Control 15700 1.0000 15.700 15500 16.000 1.332 5 *
RW-Control 15.700 1.0000 15.700 14.750 17.250 6.309 5
RW-Brine 15.100 0.9618 15.100 14.750 16.000 3.433 5 19.50 19.00
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.05) 0.82485 0.842 1.75084 3.55384
F-Test indicates equal variances (p = 0.11) 6.14286 23.1545
The control means are not significantly different (p = 1.00) 0 2.306

Hypothesis Test (1-tail, 0.05)
Wilcoxon Two-Sample Test indicates no significant differences
Treatments vs Lab-Control

Page 1 ToxCalc v5.0.23 Reviewed by: Aﬁ/



Lab No.: A-19072303-002
Client ID: Morro Bay ~ g .«

GIANT KELP GERMINATION
AND GROWTH

SHORT-TERM TOXICITY TEST

Aquatic

Testing
Laboratories

Start Date: 07/24/2019

Dish || Sample N:z:gl | Number N;l(r)l:_er Germ Tube Lengths (micrometer units)

No. Conc. Counted Germin. Germin. A B C D E F G H I J
) Fa %, Fe 2 1 ¢| 1 | S |2jeldj72]15|E]|7
2 e Qo3 lae | tn el ld]e|?2|?2]6]|72|5]|¢
3 ) 103 | 1 il 2ldiv s (zld4)lele |4l
4 3. 06 | 92 /e el s 2l eSS |26 |2
> X% [ ol 4 > 517 b|?2 |G| 16 1S |7
6 | neltor | 84 | 17 | sl 216 | 2|87 16|57 ¢
7 3L || o2 ¢6q 273 d |7 |4 2ldlel|7 |72 |Y
8 c lel | 89 (4 1Ll 2191310161726 ¢
9 fio | joq | 5 | 2V |G| 2016 |S |7 |2(4|4]|D
10 3% | yv3 || Lo 43 151413 1712172123 |H]3
o) 2l el 1 56 | b e |72 2ls [218]721¢ ¢ |~
12 85 L jov | S0 | 26 |7 |6 | |7 |2]6]S]> |
3| oge | 104 83 | 2 lgde e |2 |72 sldlz]c |e
14 Iz, (ol $L 1 20 (L |7 g |¢ |2 |=2le|s]s |=
5 ( /01 o 2l S 16|l Sle |71 72]¢|s|c |4
6 | 54 | (07 sudfj23 || 2|5 | H4|7]1€|?2|C |c|s
17 J¢ (03 ¢ a 3d g1 216 [¢ (21 |4l yly]L
8 |10 Jjoer | £ |1y | 7216 |z s |z 6|2t |7
9 | 3.z [t [ 81 jzo 3] 2812 |6|¢|3(517]|F
0 | 48 | iosl 24 | 2 |slala]clulel|s|e]e|e
Comments:

Micrometer conversion factor: 1 unit = 2.5 um at 400X power




Lab No.: A-19072303-002
Client ID: Morro Bay - g«

GIANT KELP GERMINATION

AND GROWTH
SHORT-TERM TOXICITY TEST

Start Date: 07/24/2019

ﬂ Aquatic
Testing
Laboratories

Dish Sample N’lIl‘:)I::ler Number N;l::l:)_er Germ Tube Lengths (micrometer units)

No. || Come. || oo || Germin || e A lBlc]p|E|F|lclult] s
21 pe || /o4 | 4% b | 21l 2|H |26l |S|&|L |
22 C. L 977 1 | L7116 | 2]s|zlée]|2]ée]2
23 el qjor | 58 | ju |6l y|s ] 2]72le|s|7|5]|&
24 | 32 | (7 || 44 s8 131721 3|2l |2{3 14|64
25 | 3.2 | (o | 41 Jb |71 617 |5 |76t |2]g |&
26 /o (07 . Bl 21 L2172 |6 |§ |7 |¢ | |7 |&
27 8 lyol | ¥ 16 | ?21¢e |$172 1372|6272t
B | 3% Jeed ]9y f33 | S1L 16719 y|3 7 9|3
29 3.0 | sod | 92 21 21¢ |6 | S el | 2514 |2
30 | ¢85 | us |l 22 33 [ 4] d| U2 lclalxlels ¥
31 < }03 972 Y4 2| 2lz le |7 |57 ]|> |6 |
32 (O [v] X [ |72 |6 & |Hd|7|¢ | (=
3B B | Joy | 85 | 1D el el L]l s |72 el|5|7]4]|6
34 g | oo gy 72 | €]l 212]¢ |S]2lc|2]S |7
35 37 109 | 26 23 U7 |6 |9 |54 ]d |5 |¥ |5
36

37

38

39

40

Comments:

Micrometer conversion factor: 1 unit = 2.5 um at 400X power




A Aquatic
GIANT KELP GERMINATION ?gggggams
AND GROWTH =

SHORT-TERM TOXICITY TEST

Lab No.: A-19072303-002
Client ID: Morro Bay - #++/ Start Date: 07/24/2019

WATER QUALITY READINGS

Initial Readings 24 Hr Final Readings
Temp DO Salinity || Temp Temp DO Salinity
Sample co) | mgm | P | (o) || ) pH °C) mgn | PH (0/00)

Brine Control l‘" 7,4 JLO | 3 VI’ 143 b4 154 XN AL

Control [{/7_ sv Z‘,U ;‘1 L2 Swo ‘S—LI so JY 34
3.2% &1 29| F0| 34 sz | 8o Js | B | BU |34

56% | lsg |28 lgv | 39 |5t |9 || (54| Bv | o3

10% da |- LS54 34 llysa | goll (s 1| Sv| v«

18% e 122 150133 lierlgo| 1) 52|81 | 34

32% | AE | E2UTY |33 g0 T g | 8-L | 8t |9

7

Sample as received: Chlorine: @~ mg/l; pH: 7.7%; Salinity: @  ppt; Temp: L3 °C;
DO:  $-4 mg/l;NH,-N: 30 mg/l

Control/dilution water is client supplied receiving water.

Illumination (16 hr light / 8 hr dark at 50 + 10 uE/m?*/s) at 5 locations in incubator:
(four corners and center): A4 ,u Y |y | YL, ¢S uE/m?s.

Initial readings: Analyst: '&‘/ Date: 9-t¥-14 Time: | ¢t/

Final readings: Analyst: - Date: 7-26-1" Time: [¢ ¢U




A Aquatic
GIANT KELP GERMINATION Tfiﬂﬁf’amﬁes
AND GROWTH
SHORT-TERM TOXICITY TEST

Lab No.: A-19072303-002
Client ID: Morro Bay ~gmr Start Date: 07/24/2019

RANDOMIZATION WORKSHEET

Beaker | Sample || Beak Sample || Beaker Sample
‘le\?o. C:)nnpc. No.er Conc. No. Conc. W] Notes
1 S el 13 %< 25 3T
2 14 26
3 'y 15 C 27 ve
4 .2l 16 S 28 |3y
s gl 17 18 | 2 | 3.1
v Need 7500/ml x 200 mi = 1,500,000 spores.
6 | ac | 18 |/0 30 | /8
7 3| 19 3.0 | 31 < Add 1.0 ml spore stock of 6 spores per 5x5
hemacytometer grid
8 C |20 |46 || 32 |0
9 | g-%f 21 | A |33 | ne
10 | 920 22 | ¢ 34 S0
11 3.4 23 | L| 35 | 3%
2 | )8 24 | 2
Analyst: //@\/ Date: 9.z «~¢4_ Time: o Jo°




ﬂ Aquatic
Testing
Laboratories

Topsmelt Larvae Survival and
Growth Short-Term
Toxicity Test

® Test and Result Summary
® Data Summary and Statistical Analysis

® Raw Test Data: Water Quality &
Test Organism Measurements



TOPSMELT LARVAE CHRONIC BIOASSAY l e
SHORT-TERM TOXICITY TEST Laboratores

Lab No.: A19072303-001/003 Date Tested: 07/23/19 - 07/30/19
Client/ID: Morro Bay WWTP
TEST SUMMARY
Species: Atherinops affinis. Source: Aquatic BioSystems.
Protocol: EPA/600/R-95/136. Endpoints: NOEC, TUc.
Test type: Static renewal (90% daily). Age: 11 days (9-15 days).
Food: 40 b.s. nauplii per larvae 2X daily. Test chamber size: 600 ml.
Test solution volume: 200 ml. Number of replicates: 5.
Number of larvae per chamber: 5. Temperature: 20 +/- 1°C.
Photoperiod: 16hr light / 8hr dark. Salinity: 33 +/- 2 o/oo.
Dil. water: Client supplied receiving water. QA/QC Batch No.: RT-190723
RESULTS SUMMARY
Sample Concentration Percent Survival Mean Wegght of Larvae
(Biomass)
Control-Brine (Receiving Water) 100% 2.078 mg
Control-Dilution (Receiving Water) 100% 2.388 mg
Control-Culture (Aquatic BioSystems) 96% 2.386 mg
3.2% 96% 2531 mg
5.6% 92% 2.676 mg
10.0% 100% 3.028 mg
18.0% 100% 2.562 mg
32.0% 92% 2.415 mg
* No concentration statistically significantly less than control at P = 0.05 level.
Controls not statistically significantly different from each other.
Culture water control obtained from organism supplier Aquatic BioSystems.

CHRONIC TOXICITY
END POINT SURVIVAL GROWTH
NOEC 32% 32%
TUc (100/NOEC) 3.125 3.125

QA/QC TEST ACCEPTABILITY

Parameter Result
Average control survival >80% PASS (100%)
Average dry weight of control >0.85 mg (when PASS
starting with 9 day old larvae) (average control dry weight = 2.388 mg (11 day old))
Concentration response relationship acceptable PASS (Response curve normal)

Please see RT-190723 report for additional QA Information




Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  7/23/201916:30 TestID: 19072303tr Sample ID: Morro Bay - Receiving Water
End Date: 7/30/2019 16:30 LabiD: CAATL-Aquatic Testing Labs Sample Type: EFF1-POTW
Sample Date: 7/22/2019 07:30  Protocol: EPAW 95-EPA/600/R-95/136 Test Species: AA-Atherinops affinis
Comments:
Conc-% 1 2 3 4 5
B-Controi  1.0000 1.0000 1.0000 1.0000 1.0000
D-Control 1.0000 1.0000 1.0000 1.0000 1.0000
3.2 1.0000 1.0000 1.0000 1.0000 0.8000
56 1.0000 0.8000 1.0000 0.8000 1.0000
10 1.0000 1.0000 1.0000 1.0000 1.0000
18 1.0000 1.0000 1.0000 1.0000 1.0000
32 1.0000 0.8000 1.0000 0.8000 1.0000
Transform: Arcsin Square Root Rank 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical Mean N-Mean
B-Control 1.0000 1.0000 1.3453 1.3453 1.3453  0.000 5
D-Control 1.0000 1.0000 1.3453 1.3453 1.3453  0.000 5 * 1.0000 1.0000
3.2 09600 0.9600 1.2977 1.1071 13453 8207 5 25.00 16.00 0.9700 0.9700
56 0.9200 0.9200 1.2500 1.1071 1.3453 10.434 5 22.50 16.00 0.9700 0.9700
10 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 5 27.50 16.00 0.9700 0.9700
18 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 5 27.50 16.00 0.9700 0.9700
32 09200 0.9200 1.2500 1.1071 1.3453 10.434 5 22.50 16.00 0.9200 0.9200
Aucxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.05) 0.81126 0.927 -0.9676 0.45312
Equality of variance cannot be confirmed
The control means are not significantly different (p = 1.00) 0 2.306
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 32 >32 3.125
Treatments vs D-Control
Linear Interpolation (200 Resamples)
Point % SD 95% CL(Exp) Skew
IC05 23.600
iIC10 >32
iIC15 >32 1.0
I1C20 >32 1
1C25 >32 0.9 1
IC40 >32 081
IC50 >32 1
0.7 1
© 0.6 4
g 0.5 ]
o
& 0.4 1
0.3 1
0.2 1
0.1 4
0.0 &= .
0 10 20 30 40
Dose %
Page 1 ToxCalc v5.0.23

Reviewed by: é —_



Larval Fish Growth and Survival Test-7 Day Biomass

Start Date: 7/23/2019 16:30 TestID: 19072303tr Sample ID: Morro Bay - Receiving Water
End Date: 7/30/201916:30 Lab ID: CAATL-Aquatic Testing Labs Sample Type: EFF1-POTW
Sample Date: 7/22/2019 07:30  Protocol: EPAW 95-EPA/600/R-95/136 Test Species: AA-Atherinops affinis
Comments:
Conc-% 1 2 3 4 5
B-Control 1.5860 2.1740 2.2600 2.0720 2.2960
D-Control 2.5420 2.3180 2.4420 1.9360 2.7040
3.2 27580 27720 2.8820 2.1380 2.1040
56 27500 35860 2.3500 24220 2.2700
10 3.4600 3.2100 27340 2.9680 2.7680
18 25420 2.7820 22980 2.7840 2.4060
32 24840 2.6440 22860 22200 2.4400
Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
B-Control 2.0776 0.8699 2.0776 1.5860 2.2960 13.866 5
D-Control 2.3884 1.0000 2.3884 19360 2.7040 12.129 5 * 2.6557 1.0000
3.2 25308 1.0596 25308 2.1040 28820 14.911 5 -0.664 2.360 0.5058 2.6557 1.0000
56 26756 1.1202 26756 22700 3.5860 20.207 5 -1.340 2.360 0.5058 2.6557 1.0000
10 3.0280 1.2678 3.0280 2.7340 34600 10.144 5 -2.984 2360 05088 2.6557 1.0000
18 2.5624 10729 25624 22980 27840 8.553 5 -0.812 2360 0.5058 2.5624 0.9649
32 24148 1.0111 24148 22200 26440 6.945 5 -0.123  2.360 0.5058 2.4148 0.9093
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.05) 0.94593 0.927 0.70083 0.99528
Bartlett's Test indicates equal variances (p = 0.31) 5.97968 15.0863
The control means are not significantly different (p = 0.13) 1.70106 2.306
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 32 >32 3.125 0.50584 0.21179 0.27418 0.11485 0.0682 5,624
Treatments vs D-Control
Linear Interpolation (200 Resamples)
Point % SD 95% CL(Exp) Skew
1C05 21.745
IC10 >32
IC15 >32 1.0
1C20 >32 0.9 1
IC25 >32 0.8 1
:C48 >32 07 ]
C5 >32 06 ]
0.5
3 o.4i
& 03]
% g
. q’ 0.2 “1
® g1
0.0 4»—-0—0—0/
-0.1 1 . .
0.2 1 .
-0.3 4
-0.4 S
0 10 20 30 40
Dose %
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Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  7/23/2019 16:30  Test ID: Topsmelt-r Sample ID: CONTROLS-RW
End Date: 7/30/201916:30 Lab ID: CAATL-Aquatic Testing Labs Sample Type: AMB1-Ambient water
Sample Date: 7/23/2019 Protocol: EPAW 95-EPA/600/R-95/136 Test Species: AA-Atherinops affinis
Comments:

Conc-% 1 2 3 4 5

Control-RW  1.0000 1.0000 1.0000 1.0000 1.0000
ine Control-rw  1.0000 1.0000 1.0000 1.0000 1.0000
Culture Water 0.8000 1.0000 1.0000 1.0000 1.0000

Transform: Arcsin Square Root Rank 1-Tailed

Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical

Control-RW  1.0000 1.0000 1.3453 1.3453 1.3453  0.000 5 *
‘ine Control--w  1.0000 1.0000 1.3453 1.3453 1.3453  0.000 5
Culture Water 0.9600 0.9600 1.2977 1.1071 1.3453  8.207 5 25.00 19.00
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.05) 0.62485 0.842 -2.5156 7.15179
Equality of variance cannot be confirmed
The control means are not significantly different (p = 1.00) 0 2.306

Hypothesis Test (1-tail, 0.05)

Wilcoxon Two-Sample Test indicates no significant differences
Treatments vs Control-RW

Page 1 ToxCalc v5.0.23



Larval Fish Growth and Survival Test-7 Day Biomass

Reviewed by:

Start Date:  7/23/2019 16:30 TestID: Topsmelt-r Sample ID: CONTROLS-RW
End Date: 7/30/2019 16:30 Lab ID: CAATL-Aquatic Testing Labs Sample Type: AMB1-Ambient water
Sample Date: 7/23/2019 Protocol: EPAW 95-EPA/600/R-95/136 Test Species: AA-Atherinops affinis
Comments:
Conc-% 1 2 3 4 5

Control-RW 2.5420 2.3180 24420 1.9360 2.7040
ine Control-rw  1.5860 2.1740 2.2600 2.0720 2.2960
Culture Water 2.0220 2.5180 2.2120 24120 2.7680

Transform: Untransformed 1-Tailed

Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD

Control-RW 2.3884 1.1496 2.3884 1.9360 2.7040 12.129 5 *
‘ine Control-rw  2.0776 1.0000 2.0776 1.5860 2.2960 13.866 5
Culture Water 2.3864 1.1486 2.3864 2.0220 27680 11.977 5 0.011 1.860 0.3384
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.05) 0.96241 0.842 -0.3724 -0.6149
F-Test indicates equal variances (p = 0.98) 1.02722 23.1545
The control means are not significantly different (p = 0.13) 1.70106 2.306
Hypothesis Test {1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates no significant differences 0.33844 0.1417 1E-05 0.08281 0.9915 1,8
Treatments vs Control-RW

Page 1 ToxCalc v5.0.23



TOPSMELT CHRONIC BIOASSAY
Survival and Growth Raw Data Sheet

ﬂ Aquatic
=\ Testing
Laboratories

Lab No.: A-19072303-001/003 Start Date:07/23/2019
Client ID: Morro Bay ~pws
Number of Live Larvae / Day Final Results Dry Weight (mg)

Sample Rep : 2 l3lals |6 7 # Tested # Dead Total Wt. Tare Wt.
A Sls |sls|sls | s s o 375, 5t 343. (o
B lfls|s|sis |5 |f s o 373.48 362.34

Control C slelrlsis sl S § C 37141 35%.4¢
D 5|5 |s|s|s|s |S g 2 368.99 | 3523
E Js{g1s5ifs1s)s [S] S 0 383.0( 349.4a
A lslslislslsle |5 e C 372.97 My eq |
B lelr|sls|s|s]¢ s >, 278.29 | Y. ¢y

3.2% c [s|s|s|s|sls]|$ s 9, 32307 | 35%.0{
D (sls|s5|8S|7]|s |8 s 0 3131 250,42
E (S5 sS04 s [ 364. 66 35Y 1y
A [ Sls{s|s|s|£]¢ ¢ ¢ 37902 | 3b€.2>
B [slelslf{H]ylH ¢ | 382.29 34y.43

5.6% c Islsls|slelels $ ¢ 37¢.23 362 .4g
D 4SS5y lyl S s 37627  Stq.0t
E |S[S|{sislgls S| S O 370.73 | 359.03
A s slsis|sls s s Q Jgq.pa | 3242
B S s slsis|s | g ) 374.70 358. 65

10% c sl |s|ss |s |A0 ¢ % 378,59 36y.92
D [Is|s |S|flslf ]|y s v 372Lsy| 35¢. 49
E fsls|Slslslgls| 5 o 37s.q| 34L.)5
A 5185 1s1s|s15]¢ ¢ % 37407 34l.48
B 19151 351851s1g15 s % 375. 34 36113

18% C S1s|S s sls|f 4 0% 276.54 265,32
D [s]|s|S S [5]|S5]¢ 5 & 378,95 | 35 03
E |51 SIS ¢is]5]s $ O 3bo.12 98,14 |
A IS sl | F1S1ST § O 36430 | 34g.3g
B [S[5]5151(5 |y 4 S ( 353 ¢6| 3Yyo.b¢

32% c [s|sislsicls]|g S v 3Y8. ¢y 337.04
D sls| §| 519V (Y ¢ ) 347.50 354 .4.0
E s ls|s|s|5 |5]|¢ 1 0 342. 42 3¢4.72 |

8B

W

41

$s

UL




Water Chemistries Raw Data Sheet Testing

Laboratories

TOPSMELT CHRONIC BIOASSAY 2 At
‘

Lab No.: A-19072303-001/003 o Start Date:07/23/2019
Client ID: Morro Bay - Recdueg ~otue
DAY 1 DAY 2 DAY 3 DAY 4 DAY 5 DAY 6 DAY 7
Initial Final Initial Final Initial Final Initial Finat Initial Final Initial Final Initial Final
Analyst Initials: J L Z 7 7 7 P / ; 2 2 A~ d

Time of Readings: l63e (va Yo | I3e ([, 11530 1530] (530 Sjo | (D || BG3v [f‘(f_ LA {30
DO lle.s |22 029 |2 |20 63069 |5.9)4.7 |64 o0 |l 27 |5¢

Al

PH lg.0]29 lg.o |21 21|79 |80 [29 80|21 |g-0 29 |BO[25

Control

C it ligr e 2ag ot (0.t |20 |22 (202 [20( |22 (200 |2 |20

sal |32 {32 [32 |32 |52 [3x {32 {32 |22 3 |2 3% 33 D2
DO lgglyyl2-316¢ |20 lé-t )67 (519169 6o £ 6]¢% 21 |54

i, PP 801298021 |80| 2960 (#8129 |28 12428 130129

C N owple g 200 |2e.t [[20.1 [2o.0 |20t |002 (202 |20.2 [l20.2 |2/ || 22820

sal. [[32 {3x 32 [32 13> [3 (32 (52 [32 {3 |>2 |33 3

DO gy |b.9)22 lés l70lbolld 7 |seqll6.3 |28 4-4| 4% || 2.( | 5.7

PH llg.7)¢0llg.( |29 [8:0(2.4]l80 |28 | 21|28 |g0 |74 |Bv|2s

5.6%
C a1 1129 |2 [2-t |20 20,0 [0 [[2az 202 |202 [2¢¢ || 2¢2]20.2
sal. [132 {32 3% [>2 |32 [32 [[32 32 [ {2 32 |33 133 [
DO g2 ibg 2t |64 |2t (665 |siglj63 |L1 [48]59 |2} |s.é
e P lsd lgolie |29 50 |24 80 |29[29 |50 120 |24 |V |79
C l2oo [ (18110 1 (20l [lz0y |20-( [[20.0 202 [|2a2 |Qo.f [|202 |22 | 2281 |20.2
sal 3 {32 [3a 32 [0 [32 |3 [ 32 [3 |32 |37 [33 |53
DO lgdlb.2)i2.( (67 |6y |bollé-y |5i7063 |28 |bg | S&| 20|68
s PN Q8. I lso [& |80 gy |29 5.0 |78 |0 2e]s., |29 |8(]29
C oo [t121(9 1 200 || 20.¢ [20-0 2.0 |20 ¢ 202 |20 1 [29.2 |20 ! [l2al|20.2
sal. [3X |32 {32 {32 flg2 [32 |32 [32 |l >2 [32 32 [33 |33 |33
DO g5 (46 16,9 1¢-9y 67 sl |s:élét |ss|bs £ L4 ]5.4
120 PH 8./ (g0 [ |80 |81 |go ller 22180 |90 |8 (8o [F1 |80
C |20d]1.7(19. §| 200201 (200 200 |22 [|202 |20.( [[202 [2¢:! [ 202 ) 2.]
sal. [[3X {32 | 332 [[3x |22 [32 |32 | 32 |22 32 |33 |37 |3
Comments:

Dissolved Oxygen (DO) readings in mg/l O,; Salinity (Sal.) readings in ppt. Sample 001 used for initial on Day 1;
Sample 002 used for initial (renewals) on Day 2 and Day 3; Sample 003 used for initial (renewals) on Day 4,
Day 5, Day 6, and Day 7.




TOPSMELT CHRONIC BIOASSAY

Lab No.: A-19072303-additional controls
Client ID: Morro Bay ~&w”

ﬂ Aquatic
Testing
Laboratories

Start Date: 07/23/2019

DAY 1 DAY 2 DAY 3 DAY 4 DAY 5 DAY 6 DAY 7
Ohr | 24hr || Ohr | 24hr || Ohr | 24hr || Ohr | 24he | ohr | 24be || Ohr | 24hr || Ohr | 24hr
Analyst Initials: J N2 J 2 | Z 2 A 2| ~Z /"“ # L
Time of Readings: |15 | 1532 [[{S30]1530 | t330 [1530l 532|000 ]| 1530 |53 || 15227530 S | 1430
Fl‘;:;;i DO Nzg (69 )23 (472122 [b()2e |bolbS |42l20]bSf)20/be
Brine | PH (29 12g | %1 (28 |29 |pgleq |78 |28 |29 |29 ]|24]29 |24
Control o d.6 1179 || (4.4 121 oot |20.0 ll20. 1 1203 |20t |19.9 |22 0 | 2024] 20.0] 0.3
Sal. |32 132 [ 32 |32 f32 [32 [[32 {32 |[32 [3= |32 |33 |33 [33
DO | 93| LY 2| |2 |2 | @B (4| Lo] e8|5F w8 |5t
(i;‘/g:‘;f pH [ 24| V] 80|50 |gv|so| gu|2f |60 (148 [ 3.0|2-9]| 8|22
Control | °C |04 | (49 || 20v | W' |20V |2¢d | 2 |20t |2 | 2ot || 201 |2e- [foet [Re2
| | sal 3|3 [ *+[3%2 | 3% [3v |32 (32 A% [DE || 32 (33 | 37 |13

Comments: Brine Control made with similar amount of sea salts used to adjust salinity of highest concentration of
effluent in test (32%). Culture Water Control supplied by test organism provider.

Dissolved Oxygen (DO) readings in mg/l O,. Salinity (Sal.) in ppt.

Original sample used for all renewals. No ammonia (< 0.1 mg/L NH,-N) detected in either sample. ¢ Lo~4’fv|>

Number of Live Larvae / Day Final Results Dry Weight (mg)
Sample Rep
1 {213 |4]|5]6 7 # Tested # Dead Total Wt. Tare Wt.
A IS5 |5 |¢|¥$ s| ¢ S o 3bo.7¢ 807y |63
R B [S|s|5[3515(|5]¢% I & 378,45 367 74
Bri
comrl | C |15 |s|s]s|s] < O 37 Lok 359.7¢4
D tels|s|s|{fic|s]| $ O 373.33 362.4;
E lgls 15161313518 3 o 363.59 382, 1
A 4 ):_ Si4i4 $|d $ 4 370.13 3 po.02 |2b
Culture B 515 519 § 1% $ 5 % 25139 JL3-30
Water C I slsis|s 61| S % 370,34 359-33
Control
D Sl s1s1¢1¢l¢]¢ { 0 3923 3L0.2S
E |51sls1¢181S515] 5 () 3,7.54 353,25 P2
Additional Water Quality Parameters for 100% Effluent Samples as Received Sample 001 Sample 002 Sample 003
DO (mg/L 0,) H.7 §.4 y.7
pH ?- 7 7 7 7f S’
Salinity (ppt) - sample adjusted with sea salts v 9] ()
Ammonia (mg/l NH;-N) 2z 30 4 >
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CHAIN OF CUusTODY

Client:  City of Morro Bay Public Works

Wastewater Treatment Plant

160 Atascadero Road
Morro Bay, CA 93442

Project Manager:  John Gunderlock 4350 Transport St.. Unit 107
r PO .y UNK

Phone:  (805) 772-6272 Ventura, CA 93003
(805) 650-0546 Fax (805) 650-0756

Address

Fax:

Email:  jgunderlock@morrobayca.gov
Purchase Order No:

Sample Sample | Sample | Chlorine | Number of "
Sample ID Date Time Type * | (TRC)** | Containers Testing Requested

Comp ARS  [07/22/19 |0T730|E  [z]<.057]" (25 galion)| 3 Species Marine Chronic
Comp ARS 07/23119 {07306 |[E  []l<. 6 5] (25 galion)| 3 Species Marine Chronic
Sea Water 07/23/19 |87 t{{ RwW E' __—{20 gallons | 3 Species Marine Chronic

| I _ B

—— ——

Special Instructions:

** Note: Total residual chlorine must be taken immediately after sample collection if sample is a chlorinated effiuent.

—
—_—

* L - Liquid, S - Solid, SS - Semi-Solid/sludge, RW - Receiving Water, GW - Ground Water, E - Effluent

CUSTODY TRANSFERS
- Custody
Relinquished by Received by Date Time Seals Temperature
(signature) (signature) (mm/dd/yy) | (hh:mm) Intact? | Received (°C)
[ (Yes, No, NA)
¢ T3 plI00f [N

- % - 3—7- /9 | fios |NA -
——Mf?—z;g 2349 (g  (NA jA3%C
N/A
S

‘-r—= — —
= = = —




CHAIN OF CUSTODY

Client: City of Morro Bay Public Works
Wastewater Treatment Plant
Address:
160 Atascadero Road
Morro Bay, CA 93442
Project Manager: John Gunderlock
4350 Transport Street, Unit 107
Phone: (805) 772-6272 Ventura, CA 93003
(805) 650-0546 Fax (805) 650-0756
Email: jgunderlock@morrobayca.gov
Purchase Order No:
Sample Sample | Sample | Chlorine | Number of .
Sample ID Date Time Type * | (TRC)** | Containers Testing Requested
1 3 Species Marine
Comp ARS |77 1(/1 710719S| B |<.0S (2.5 gallon) Chronic

Special Instructions:

chlorinated effluent.

** Note: Total residual chlorine must be taken immediately after sample collection if sample is a

* L - Liquid, S - Solid, SS - Semi-Solid/sludge, RW - Receiving Water, GW - Ground Water, E - Effluent

CUSTODY TRANSFERS
Relinquished by Received by Date Time SI?::;E:?, Temperature
(signature) (signature) (mm/dd/yy) | (hh:mm) (Yes Nb) Received (°C)
2] | HE- Bs/d 1346 | — | —
A B ya 7— 22b-| sovo | Yeq | juu”
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Abalone Larval Development
Short-Term Toxicity Test

1. Test and Results Summary
2. Raw Data

3. Statistical Analyses



ABALONE LARVAL DEVELOPMENT

SHORT-TERM TOXICITY TEST [ et
* REFERENCE TOXICANT *

QA/QC Batch No.: RT-190724

Laboratories

Date tested: 07/24/19 — 07/26/19

TEST SUMMARY

Species: Haliotis rufescens.

Protocol: EPA/600/R-95/136.

Test type: Static.

Test chamber: Plastic beakers.

Temperature: 15 +/- 1°C.

Number of embryos per chamber: 1600 (approx.).
Reference Toxicant: ZnSO4(7H,0).

Source: Cultured Abalone Farm.
Dilution water: Lab seawater.
Endpoints: NOEC, IC25 at 48 hrs.
Test volume: 200 ml.

Aeration: None.

Number of replicates: 5.

Ref. Tox. source: VWR.

Lot No.: 3357C295.

RESULTS SUMMARY
SAMPLE PERCENT NORMAL
CONCENTRATION DEVELOPMENT
Control 95.5%
10 g/l 95.9%
18 g/l 93.4%
32 ugll 11.0% *
56 ug/l 0% *
100 wg/l 0% *
* Statistically significantly less than control at P = 0.05 level

CHRONIC TOXICITY
NOEC 18 ug/l
IC25 21.7 ug/l

QA/QC TEST ACCEPTABILITY

Parameter

Result

Average control normality >80%

Yes (95.5%)

56 ug/l treatment response significantly less
than control response

Yes (NOEC = 18 pg/l)

%MSD <20% relative to control

Yes (%MSD = 6.2%)




Abalone Larval Development Test-Proportion Normal

Start Date: 7/24/2019 16:00 TestID: RT190724ab Sample ID: REF-Ref Toxicant
End Date: 7/26/2019 16:00 Lab ID: CAATL-Aquatic Testing Labs Sample Type: ZNSO-Zinc sulfate
Sample Date: 7/24/2019 Protocol: EPAW 95-EPA/600/R-95/136 Test Species: HR-Haliotis rufescens
Comments:
Conc-ug/L 1 2 3 4 5
D-Control 0.9346 0.9266 0.9717 0.9537 0.9902
10 0.9903 0.9474 0.9316 09550 0.9717
18 0.9810 09115 0.9434 0.9375 0.8957
32 00714 0.1391 0.1682 0.0196 0.1509
56 0.0000 0.0000 0.0000 0.0000 0.0000
100 0.0000 0.0000 0.0000 0.0000 0.0000
Transform: Arcsin Square Root 1-Tailed Isotonic
Conc-ug/L Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
D-Contro! 0.9554 1.0000 1.3672 1.2965 1.4716 5212 5 0.9566 1.0000
10 0.9592 1.0040 1.3753 1.3062 1.4721 4,666 5 -0.152 2230 0.1188 0.9566 1.0000
18 0.9338 09774 13183 1.2419 14323 5555 5 0.917 2230 0.1188 0.9328 0.9752
*32  0.1099 0.1150 0.3230 0.1405 0.4226 36.396 5 19602 2230 0.1188 0.1107 0.1157
56 0.0000 0.0000 0.0500 0.0500 0.0500 0.000 5 0.0000 0.0000
100 0.0000 0.0000 0.0500 0.0500 0.0500 0.000 5 0.0000 0.0000
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.05) 0.94878 0.905 -0.3125 -0.022
Barilett's Test indicates equal variances (p = 0.62) 1.78003 11.3449
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 18 32 24 0.05951 0.06204 1.33086 0.00709 1.1E-12 3,16
Treatments vs D-Control
Linear Interpolation (200 Resamples)
Point ug/L SD 95% CL(Exp) Skew
IC05 18.410 0.451 15908 18.931 -3.5468
IC10 19.225 0.220 18.479 19697 -0.2538
IC15 20.039 0.212 19.338 20.495 -0.2494 1.0 — ——
1C20 20.854 0.208 20.173 21.325 -0.2307 0.9 ]
IC25 21668 0.208 20.990 22149 -0.2011 -
I1C40 24112 0.228 23.390 24668 -0.1106 038
IC50 25.741 0.257 24987 26.401 -0.0860 07
0.6 4
8,) y
c 0.5 1
o 4
& 0.4
Q 4
x g3
0.2 4
0.1
0.0 4
-0.1 -r ——r—r—r—— Y
0 50 100 150
Dose ug/L
Page 1 ToxCalc v5.0.23
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ABALONE CHRONIC BIOASSAY ?;‘:t?:g
X

Reference Toxicant - Zinc Sulfate Laboratories

QA/QC No.: RT-190724 Start Date: 07/24/2019

WATER QUALITY READINGS

Initial Readings 24 Hr Final Readings
Temp DO Salinity Temp Temp bO Salinity
Sample H H H
p (oC) (mg/l) p p p

(o/o0) CO CO (mg/l)

Control | jeu | B¢ | 8¢ | 39 s |80 | 144 | 8 |8c | 3d
10 pg/l Zn | gl o | 39 | I55 1 FO | (472 3L |30 A
18 pg/l Zn Mo | 84 | 2y )f JSo | 6% | 46| 52 |0 |24
32 pg/l Zn e | oM | Fv 31 ISY3 g0 | /M0 5.z |F0 Y
56 g/l Zn Uy 5‘6 v | 3 |Is3 | 8¢ |6 | Fr |0 | 3d
100 pg/l Zn (v 7 ¥y 14 1SV Uyl | 3L | B0 | Fu

Control and dilutions made with laboratory reference seawater filtered to 0.2 um.

2
Initial readings: 44 _—Date/Time:_2-24-14_{$/  Final readings: A’- Date/Time: 7-%{3 fect/

(0/00)

MICROSCOPIC EXAMINATION

Beaker | Sample | Number Number Beaker | Sample | Number Number Beaker Sample Number Number
No. Conc. Normal Abnormal No. Conc. Normal Abnormal No. Conc. Normal Abnormal
I 1321 § Jrod it | o 108 b |21 | 1o | so0| S

S lo (o2 | ¢ lyul ] & |12 | 1w | © | jov
(0 |jor| ! B 1% | o |y |8 132 | 2 |00
(w0 | M| | od| § % | e | 103 S

81 /9%| T 15 {32 | /% g4 | 25 | 3| /06 90
Joo| 7 16 | Jv | o (oo |26 | ¢ 1wl | 1

SG | O (0 |17 {78 o0 | 27 | 1% /03| /2

32 )L | 94 18 | C | /03| 3 28 | s O [0

| o [ |19 1S6 | p | qgn |2 | ge O | Joo
w31 10 20 | (% |, 08 7 30 /0 /03 3

OCiw|lwlaoalwls w]W
o

=
e
Ava

Microscopic examination:  Analyst: /ﬂVL’ Date: 7-#7-J4_ Time: o9

¥




Testing
Reference Toxicant - Zinc Sulfate Laboratories

ABALONE CHRONIC BIOASSAY l Aquati
‘QC

QA/QC No.: RT-190724 Start Date: 07/24/2019

RANDOMIZATION WORKSHEET

Beaker | Sample || Beaker | Sample || Beaker Sample Not
No. Conc. No. Conc. No. Conc. otes

f—

3| 11 JO 2] /D Number Males used: %)
bl 2 e || 22 | w

1 0 13 ;(’ 23 7z
[, 14 ! O 24 C
[(é- 15 3 2 25 72 Time water changed: | $* vV

16 | W || 26 e
so | 17 14D |27 | /9
37| 18 C 28 Jo

(Wl 19 | g¢ || 29 | s °
l‘f) 20 /$ 30 ) Time glutaraldehyde added: 7 & €©

V Number females used: (o

Time H,0, added: _ 1>"7 O

Time spawned: O"I(zi qis0

Time placed in test: _ f{ et/

O low|w|lan|lwv | |w |

- Add 1600 fertilized eggs per 200 ml..

p—
o

Analyst: //‘/" Date: 7-24-14  Time: < SO




ﬂ Aquatic
Testing
Laboratories

Test Temperature Chart

Test No: RT-190724
Date Tested: 07/24/19 to 07/26/19

Acceptable Range: 15 +/- 1°C




GIANT KELP GERMINATION AND
AND GROWTH SHORI-TERM
TOXICITY TEST

® Test and Result Summary
® Data Summary and Statistical Analysis
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GIANT KELP GERMINATION AND GROWTH TEST Tes"“g

ﬂ Aquatic

Laboratories

REFERENCE TOXICANT - COPPER

QA/QC Batch No.: RT-190724

Date Tested: 07/24/19 - 07/26/19

TEST SUMMARY

Species: Macrocystis pyrifera.

Protocol: EPA/600/R-95/136.

Test type: Static.

Test chamber: Plastic beakers.
Temperature: 15 +/- 1°C.

Number of spores per ml: 7,500 (approx.).
Standard toxicant: Copper chloride.

Lab seawater: 0.2 um filtered seawater.

Source: Field collected.

Dilution water: Lab seawater.
Endpoints: NOEC, IC25 at 48 hrs.
Test volume: 200 ml.

Aeration: None.

Number of replicates: 5.

Ref. tox. source: Mallinckrodt.

RESULTS SUMMARY

Sample Concentration Percent Germination Melilgn(g;t;ra:];lbe
Control 84.6% 15.75
10 ug/l 85.6% 16.10
18 ug/l 82.3% 15.35 *
32 ug/l 64.3% * 12.85 *
56 ug/l 54.8% * 10.75 *
100 ng/l 16.9% * 6.40 *
180 g/l 5.2% * 5.45 *
* Statistically significantly less than control at P = 0.05 level

CHRONIC TOXICITY
Germination NOEC 18 ug/l
Germination 1C25 33.2 ug/l
Germ Tube Growth NOEC 10 ug/l
Germ Tube Growth IC25 42.4 g/

QA/QC TEST ACCEPTABILITY

Parameter

Result

Mean control germination >70%

Yes (84.6%)

Mean control germination tube length >10 zm

Yes (15.75 um)

Germination tube growth NOEC <35 ug/l Copper

Yes (10 ug/l)

%MSD <20% relative to control (germination & growth)

Yes (germ = 10.1%, growth = 7.5%)




Macrocystis Germination and Growth Test-Proportion Germinated

Start Date; 7/24/2019 16:00 Test ID: RT190724k Sample ID: REF-Ref Toxicant
End Date: 7/26/2019 16:00 Lab ID: CAATL-Aquatic Testing Labs Sample Type: CUCL-Copper chloride
Sample Date: 7/24/2019 Protocol: EPAW 95-EPA/600/R-95/136 Test Species: MP-Macrocystis pyrifera
Comments:
Conc-ug/L 1 2 3 4 5
D-Control 0.8532 0.8058 0.8679 0.8058 0.8952
10 0.8544 0.7921 0.8641 0.8962 0.8725
18 0.8611 0.7885 0.8039 0.8137 0.8491
32 0.7103 0.6106 0.6481 06422 0.6058
56 0.4571 0.6321 0.6239 05487 0.4771
100 0.3010 0.0962 0.2037 0.0962 0.1485
180 0.0648 0.0545 0.0192 0.1008 0.0190
Transform: Arcsin Square Root 1-Tailed Isotonic
Conc-ug/lL. Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
D-Control 0.8456 1.0000 1.1693 1.1145 1.2412 4708 5 0.8512 1.0000
10 0.8559 1.0121 1.1837 1.0973 1.2428 4.540 5 -0.320 2409 0.1080 0.8512 1.0000
18 0.8233 09736 1.1380 1.0929 1.1889 3.575 5 0698 2409 0.1080 0.8238 0.9678
*32 0.6434 0.7609 09313 0.8920 1.0024 4.744 5 5307 2409 0.1080 0.6433 0.7557
*56 0.5478 0.6478 0.8337 0.7425 0.9191 9.779 5 7484 2409 0.1080 0.5480 0.6438
*100 0.1691 0.2000 0.4150 0.3153 0.5807 27.088 5 16.822 2409 0.1080 0.1692 0.1988
*180 0.0517 0.0612 0.2188 0.1385 0.3233 36.489 5 21198 2409 0.1080 0.0522 0.0614
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.05) 0.96961 0.934 0.32724 -0.2093
Bartlett's Test indicates equal variances (p = 0.41) 6.12675 16.8119
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE  F-Prob df
Dunnett's Test 18 32 24 0.08517 0.10051 0.74187 0.00503 7.3E-20 6,28
Treatments vs D-Control
Linear Interpolation (200 Resamples)
Point ug/L SD 95% CL(Exp) Skew
IC05 19.175 1.442 13.337 21.730 -0.9505
IC10 22.476 1.085 19.013 25.164 -0.2591
IC15 25.777 1.151 22630 29.335 0.1008 1.0
IC20 29.078 1.371 25715 33.934 0.6395 0.9 ]
IC25 33.230 3.111 28573 45127 0.7887 -
1IC40 60.330 3.511 46908 67.900 -0.3820 0.8 1
IC50 70.219  2.925 60.314 77.603 -0.0422 07 1
o 0'6:
2 05
o ]
2 0.4 1
[} .
[1'4 0.3 -
0.2 1
0.1 -
0.0 ¢
0.1 +—-r—+—r—r—r—rrr—r—-rTrTTTT
0 50 100 150 200
Dose ug/L
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Macrocystis Germination and Growth Test-Growth-Length

Start Date: 7/24/2019 16:00 TestID: RT190724k Sample ID: REF-Ref Toxicant
End Date: 7/26/201916:00 LabID: CAATL-Aquatic Testing Labs Sample Type: CUCL-Copper chloride
Sample Date: 7/24/2019 Protocol: EPAW 95-EPA/600/R-95/136 Test Species: MP-Macrocystis pyrifera
Comments:
Conc-ug/L 1 2 3 4 5
D-Control 15.750 15500 15.750 15.750 16.000
10 15750 15.000 17.250 15750 16.750
18 15500 15250 15250 15.500 15.250
32 13.000 12500 11.750 12.500 14.500
56 10.500 9250 11250 9.750 13.000
100 6.250 6250 6.750 6500 6.250
180  5.250 5.500 5250 6.000 5.250
Transform: Untransformed Rank 1-Tailed Isotonic
Conc-ug/lL Mean N-Mean Mean Min Max CV% N Sum Critical Mean N-Mean
D-Control 15750 1.0000 15.750 15.500 16.000 1.122 5 15.925 1.0000
10 16.100 1.0222 16.100 15.000 17.250 5.555 5 30.00 16.00 156.925 1.0000
*18 15.350 09746 15350 15250 15500 0.892 5 16.00 16.00 15.350 0.9639
*32 12.850 0.8159 12.850 11.750 14500 7.974 5 15.00 16.00 12.850 0.8069
*56  10.750 0.6825 10.750 9.250 13.000 13.660 5 15.00 16.00 10.750 0.6750
*100 6400 04063 6400 6250 6.750 2.494 5 15.00 16.00 6.400 0.4019
*180 5450 0.3460 5450 5250 6.000 5.981 5 15.00 16.00 5450 0.3422
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.05) 0.89266 0.934 0.96229 3.03257
Bartlett's Test indicates unequal variances (p = 2.37E-05) 31.1567 16.8119
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 10 18 13.4164
Treatments vs D-Control
Linear Interpolation (200 Resamples)
Point ug/L SD 95% CL(Exp) Skew
IC05 19.239 1.062 15395 21.835 -0.5169
IC10 23.698 1426 20.266 29.327 1.0198
IC15 28.157 2101 24.219 36.376 1.2592 1.0
IC20 33.257 3.624 27369 44982 1.1424 0.9 4
IC25 42357 5210 31308 64.364 1.0226 o
1C40 68.087 4881 51601 79496 -0.3272 0.8 -
1C50 84.195 2573 75129 90.016 -0.3930 07 1
0.6 4
3 4
c 0.5
o 4
& 04 -
[ <4
& 0.3
0.2 4
0.1 1
0.0 O«
h
01 +——r—r—r—— ——r——r—r T
Q 50 100 150 200
Dose ug/L
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Macrocystis Germination and Growth Test-Growth-Length

Start Date: 7/24/2019 16:00 Test ID: RT190724k Sample ID: REF-Ref Toxicant
End Date: 7/26/2019 16:00 Lab ID: CAATL-Aquatic Testing Labs Sample Type: CUCL-Copper chloride
Sample Date: 7/24/2019 Protocol: EPAW 95-EPA/600/R-95/136 Test Species: MP-Macrocystis pyrifera
Comments:

Conc-ug/L 1 2 3 4 5

D-Control 15750 15,500 15.750 15.760 16.000
10 15750 15.000 17.250 15750 16.750

18 16500 152560 15250 15.500 15.250

32 13.000 12500 11.750 12500 14.500

56 10.500 9.250 11.250 9.750 13.000

100 6.250 6250 6750 6500 6.250

180 5250 5500 5250 6.000 5250

Transform: Untransformed 1-Tailed
Conc-ug/L Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
D-Control 15.750 1.0000 15.750 15.500 16.000 1.122 5
10 16.100 1.0222 16.100 15.000 17.250 5.555 5 -0.713 2409 1.182
18 15350 09746 15350 15250 15500 0.892 5 0.815 2409 1.182
*32 12850 0.8159 12.850 11.750 14500 7.974 5 5.911 2.409 1.182
*56 10.750 0.6825 10.750 9.250 13.000 13.660 5 10.191 2.409 1.182
*100 6.400 0.4063 6400 6.250 6.750 3.494 5 19.0567 2.409 1.182
*180 5450 0.3460 5450 5250 6.000 5.981 5 20.994  2.409 1.182
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.05) 0.89266 0.934 0.96229 3.03257
Bartlett's Test indicates unequal variances (p = 2.37E-05) 31.15667 16.8119
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 18 32 24 1.18171 0.07503 98.6518 0.60179 1.8£-20 6,28

Treatments vs D-Control

Page 1 ToxCalc v5.0.23 Reviewed by; A~



GIANT KELP GERMINATION
AND GROWTH
SHORT-TERM TOXICITY TEST

ﬂ Aquatic
Testing
Laboratories

QA/QC No.: RT-190724

Start Date:07/24/2019

Dish | Sample N::::Lr Number N;l::_er Germ Tube Lengths (micrometer units)

No. )l Cone i counted || C™™ | Germin. [ A | B | c | D |E|F |G |lH|T ]| J
! 3t | fo 7¢ UYL s 1w Yq]lels]t]el Y
2 8 | 08 | a3 )JS (1|77 |6 s 7 |7]|6|2]C
3 £o oS | g | £7 131413172 [3]¢]|C 3|43
4 (o || (03 g8 | 15 | 7?6 |s | 5| K e |67
: (W | (o3 31 1T | 25| 2|=| 3 2|2 |3|3|3
6 c woa | 43 | (v L2 |> |6 |S|l7is|H|E]|
7 | asv | 08| 7 ol I Flelz v (3l 2|z|2|~
8 /U (ol 30 2\ 6| 2| 2|5 |7|€e|lec|s|s]|¢
9 So [0k G 39 3434|5137 (4]s 1|7
0 | e | jo3 | 83 2o | b |9l |7 |?]|e|2|E|72]¢C
mofge | g3 e 446 | S | |D]alsidalele [y
12 /3 jo JL 22 le)172 (6|57 72615 (¢ |6 |
- /e (et 1O q «( Stz 2 f« |3 z{2]2] 3>
14 780 | 10 G JoH| 2| 2| 3|z |2|2]|Z2|3]|2]| >
15 | o Il 103 ] 54 4yl 2181716276 |T |7 |-
6 ) jpv || L0B | 3™ ¢ 1312 (2 |3 (43T |2 |+ |3
17 ,—31_ Y208 || 70 35 | ¢ (v S | U Sld| ¢|l¢ |3 |Y
'8 $¢ (06 | 6% dy I sl | 316 || 7{4]|713 |y
19 c ool gr | gy | %l 2|72 |6 |718|c 4|77
20 ¢85 [61 §1L || 1O U Y N2 (S 121 16|26 ¢

Comments:

Micrometer conversion factor: 1 unit =2.5 um at 400X power




QA/QC No.: RT-190724

GIANT KELP GERMINATION

AND GROWTH
SHORT-TERM TOXICITY TEST

ﬂ Aquatic
Testing
Laboratories

Start Date:07/24/2019

pish || sample | T | Number [ NUmber Germ Tube Lengths (micrometer units)

No. | Conc. 2(‘)‘::::; Germin. Gljr‘::;n. AlBlc|plelr|leclu]|1] 3
21 /80 JuYy 2 loT Al |7 | |3l 2|2] ]2 |~
2 | %4 WY, gd | 3lz |z |d|zl2[3]3]|3]| =
3 32 |yl 20 134 |g |t |6 |7 [H|lS1Y|d]|C |4
24 jo okl oas | Ll 216 14 (1|%12121¢ |7
25 . 103 | 3% o L1727 |26 |59 ¢lel7]|L
26 S | 113 (2 | 51 Hl ¢ |3 |3 4121333
27 [&v || (04 /1 45 | 2|13 13 |=12|2|2|3]2]|*
28 (85 | ot | §> 14 bl 212 & |5 |7 [Y|e|?2 |7
2 |l ¢ Jws|ad | 1t | 721e|8|s |2]6lb|7 ]t
30 | qov || 70y (S S¢ | 3l |7 1z21=2|3|3l2]3
31 5w oao | 1L ST ¢ e IS 1716 72]¢ |C
2 | ge | goq | s2| g2 |dj6 |7z |d |6e|e |6 |d|u|F
33 [BO oS PN Jg > 20 B S IR B R BT B2 R I e
34 72 )oq 43 | ul bl |2 |6 |7]6|4] S|t |6
55 |, | o] ga | /3l 2leclz]s8]2l2]¢clslz2] =
—

37

38

39

40

Comments:

Micrometer conversion factor: | unit = 2.5 um at 400X power




A Aquatic
GIANT KELP GERMINATION ?fggggmes
AND GROWTH =

SHORT-TERM TOXICITY TEST

QA/QC No.: RT-190724 Start Date:07/24/2019

WATER QUALITY READINGS

Initial Readings 24 Hrs Final Readings
Temp DO Salinity [ Temp Temp DO Salinity
Sample 0 | mgn | " | ool co | PP o [megm | PN | (oo
Control |l j¢s | 8§ | 8e/| 3 g5 80| /45 124 |8 | 34

pgh | 161 FA| 30| 3d |54 | 5.0) 156|019 |8e | 3¢

8ugl 156 | BA| DU of /eyl ge || 80 | 50| >4

32ug/l K| Ts | 0| 34 |isd | 80| 12|84 | 5.0 349

56 ug/l 186 | 4| S 34 1763 2‘0 -0 | 5o | 80| 34

100pe/l Jltgs |B-a |24 |34 |13 1249 | (52 | gt | BV | 34

180ppt J 158 | B4 | 29 39 g3 109 | sq | 50| FY | Ju

Comments:
Reference toxicant: Copper chloride.
All dilutions made with reference lab seawater.

Illumination (16 hr light / 8 hr dark at 50 = 10 uE/m?s) at 5 locations in incubator:
(four corners and center): /¢ , 40 , {42, d] , HS uE/m?s.

Initial readings: Analyst: /ﬂ/ Date: 7-*Y4Y~J¢ Time: [ ¢ e

Final readings: Analyst: /Z\/ Date: __ 7-26L-14 Time: [ LoD




QA/QC No.: RT-190724

GIANT KELP GERMINATION
AND GROWTH

ﬂ Aquatic
==\ Testing
Laboratories

SHORT-TERM TOXICITY TEST

Start Date:07/24/2019

RANDOMIZATION WORKSHEET

Beaker | Sample || Beaker | Sample || Beaker Sample Beaker Sample Not
No. Conc. No. Conc. No. Conc. No. Conc. otes
1 DT 1 e~ 21 [ E0 ) 31 | B
2 || 5 12 { 22 | W 32 { v
3 lew | B || 23 [ g | 33 | (B0
4 | lo ] 14 |,80] 24 | v 34 |31
‘ Need 7500/ml x 200 ml =
Sy |15 1o |25 | & 35_| 1o 1,500,000 spores.
6 Cliwe [ jgwl 26 | ¢o0
Add 1.0 ml spore stock of 6
7 1 190 V7 3V 27 | )Fo spores per 5x5 hemacytometer
rid

8 |qu | 18| sL| 28 |8 8
9 ¢ 19 | ¢ | 29 C
10 | & 2 J18 |30 [rw

Analyst: ,7 L~— Date: 7-24-~ (4 Time:__ g 52U




ﬂ Aquatic
Testing
Laboratories

Test Temperature Chart

Test No: RT-190724
Date Tested: 07/24/19 to 07/26/19

Acceptable Range: 15 +/- 1°C
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Topsmelt Larvae Survival and
Growth Short-Term
Toxicity Test

® Test and Result Summary
® Data Summary and Statistical Analysis
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TOPSMELT LARVAE CHRONIC BIOASSAY ?::.‘i‘n‘g
REFERENCE TOXICANT - Copper

QA/QC Batch No.: RT-190723

Laboratories

Date Tested: 07/23/19 - 07/30/19

TEST SUMMARY

Species: Atherinops affinis.

Protocol: EPA/600/R-95/136.

Test type: Static renewal (90% daily).
Food: 40 b.s. nauplii per larvae 2X daily.
Test solution volume: 200 ml.

Number of larvae per chamber: 5.
Photoperiod: 16hr light / 8hr dark.

Dil. water: Laboratory sea water.

Source: Aquatic BioSystems.
Endpoints: LC50, IC25.
Age: 11 days (9-15 days).
Test chamber size: 600 ml.
Number of replicates: 5.
Temperature: 20 +/- 1°C.
Salinity: 33 +/- 2 o/o0.

RESULTS SUMMARY
Sample Concentration Percent Survival Mean V(V];:gll:lta(;‘)Larvae
Control 96% 2.058 mg
56 ugfl 100% 2.790 mg
100 pg/l 100% 2.473 mg
180 g/l 52% * 1.232 mg *x
320 g/l 8% * 0.177 mg b
* Statistically significantly less than control at P = 0.05 level.
** Concentrations with significantly less than control survival rates are not used in
ANOVA comparisons.
CHRONIC TOXICITY
Survival LC50 193.6 g/l
Biomass IC25 140.4 ng/l

QA/QC TEST ACCEPTABILITY

Parameter Result
Average control survival >80% PASS (96%)
Average dry weight of control >0.85 mg (when PASS
starting with 9 day old larvae) (average control dry weight = 2.153 mg (11 day old))
Survival LC50 <2 SD of control chart mean PASS (see chart)

Survival LC50 <205 ng/l Copper

PASS (LC50 = 193.6 g/l Copper)

%MSD of <25% relative to control survival

PASS (%MSD = 13.9%)

%MSD of <50% relative to control growth

PASS (%MSD = 21.8%)

Concentration response relationship acceptable

PASS (Response curve normal)




Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  7/23/2019 16:30  Test ID: RT190723t Sample ID: REF-Ref Toxicant
End Date: 7/30/2019 16:30 Lab ID: CAATL-Aquatic Testing Labs Sample Type: CUCL-Copper chloride
Sample Date: 7/23/2019 Protocol: EPAW 95-EPA/600/R-95/13€ Test Species: AA-Atherinops affinis
Comments:

Conc-ug/L 1 2 3 4 5

D-Control  1.0000 0.8000 1.0000 1.0000 1.0000
56 1.0000 1.0000 1.0000 1.0000 1.0000

100 1.0000 1.0000 1.0000 1.0000 1.0000

180 0.8000 0.2000 0.4000 0.6000 0.6000

320 0.2000 0.0000 0.2000 0.0000 0.0000

Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-ug/L Mean N-Mean Mean Min Max CV% N Sum  Critical Resp Number
D-Control 0.9600 1.0000 1.2977 1.1071 1.3453  8.207 5 1 25
56 1.0000 1.0417 1.3453 1.3453 1.3453 0.000 5 30.00 17.00 0 25
100 1.0000 1.0417 1.3453 1.3453 1.3453  0.000 5 30.00 17.00 0 25
*180 0.5200 0.5417 0.8055 0.4636 1.1071 30.117 5 15.50 17.00 12 25
*320 0.0800 0.0833 0.3208 0.2255 0.4636 40.662 5 15.00 17.00 23 25
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.05) 0.80709 0.918 -0.426 2.83085
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 100 180 134.164
Treatments vs D-Control
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 7.2139 157257 4.13168 10.2961 0.04 1.84716 599146 04  2.28679 0.13862 13
Intercept -11.497 3.62733 -18.606 -4.3871
TSCR 0.0139 0.01589 -0.0173 0.04505 1.0
Point Probits ug/L 95% Fiducial Limits
ECO1 2.674 92.1111 49.5906 119.906 O'Qf
ECO5 3.355 114.494 71.8718 140.868 0.8 1
EC10 3.718 128.571 87.352 153.927 1
EC15 3.964 139.034 99.448 163.729 0‘7'_
EC20 4.158 147.954 110.063 172.247 ® 0.6 -
EC25 4,326 156.061 119.873 180.2 2 1
EC40 4747 178515 147.106 204.023 8.0-5:
EC50 5.000 193.55 164.561 222.284 §0_4-
EC60 5253 209.852 182.02 244.929 :
EC75 5674 240.044 209.921 295078 031
EC80 5.842 253.198 220.643 319.879 0.2 4
EC85 6.036 269.442 233.061 352.597 1
EC90 6.282 291.369 248.779 400.007 0.1 1
EC95 6.645 327.193 272.731 484.578 0‘0' R ‘
EC99 7.326  406.7 321.388 700.166 1 10 100 1000
Dose ug/L

Page 1 ToxCalc v5.0.23 Reviewed by: /}’\/
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Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  7/23/2019 16:30 Test ID: RT190723t Sampte ID: REF-Ref Toxicant
End Date: 7/30/2019 16:30 Lab ID: CAATL-Aquatic Testing Labs Sample Type: CUCL-Copper chloride
Sample Date: 7/23/2019 Protocol: EPAW 95-EPA/600/R-95/136 Test Species: AA-Atherinops affinis
Comments:

Conc-ug/L 1 2 3 4 5

D-Control 1.0000 0.8000 1.0000 1.0000 1.0000
56 1.0000 1.0000 1.0000 1.0000 1.0000

100 1.0000 1.0000 1.0000 1.0000 1.0000

180 0.8000 0.2000 0.4000 0.6000 0.6000

320 0.2000 0.0000 0.2000 0.0000 0.0000

Transform: Arcsin Square Root 1-Tailed
Conc-ug/L Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
D-Control 0.9600 1.0000 1.2977 1.1071 1.3453  8.207 5
56 1.0000 1.0417 1.3453 1.3453 1.3453 0.000 5 -0.570 2.300 0.1921
100 1.0000 1.0417 1.3453 1.3453 1.3453 0.000 5 -0.570 2.300 0.1921
*180 0.5200 0.5417 0.8055 04636 1.1071 30.117 5 5.892 2.300 0.1921
*320 0.0800 0.0833 0.3208 0.2255 0.4636 40.662 5 11.695 2.300 0.1921

Auxiliary Tests Statistic Critical

Skew Kurt

Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.05) 0.90709 0.918
Equality of variance cannot be confirmed

-0.426 2.83085

Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB

MSE F-Prob df

Dunnett's Test 100 180 134.164 0.12852 0.1386 1.02949
Treatments vs D-Control

0.01744 86E-11 4,20

Page 1 ToxCalc v5.0.23

Reviewed by: _AA/



Larval Fish Growth and Survival Test-7 Day Biomass

Start Date:  7/23/201916:30  Test ID: RT190723t Sample ID: REF-Ref Toxicant
End Date: 7/30/2019 16:30 Lab ID: CAATL-Aquatic Testing Labs Sample Type: CUCL-Copper chloride
Sample Date: 7/23/2019 Protocol: EPAW 95-EPA/600/R-95/136 Test Species: AA-Atherinops affinis
Comments:
Conc-ug/L 1 2 3 4 5
D-Control 1.9540 1.9120 1.9460 2.2480 2.2280
56 2.5340 2.6660 2.3200 3.5980 2.8320
100 26520 26260 27240 21900 2.1740
180 1.3320 0.5900 0.9380 1.4580 1.8440
320 0.3480 0.0000 0.5380 0.0000 0.0000
Transform: Untransformed 1-Tailed Isotonic
Conc-ug/L Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
D-Control 2.0576 1.0000 2.0576 1.9120 22480 8.048 5 24403 1.0000
56 2.7900 1.3559 2.7900 2.3200 3.5980 17.526 5 -3.447 2110 0.4483 24403 1.0000
100 24732 1.2020 24732 21740 2.7240 10.848 5 -1.956  2.110 0.4483 24403 1.0000
180 1.2324 0.5990 1.2324 0.5900 1.8440 39.214 5 1.2324 0.5050
320 0.1772 0.0861 0.1772 0.0000 0.5380 142.081 5 0.1772 0.0726
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.05) 0.91582 0.881 1.06013 2.13277
Bartlett's Test indicates equal variances (p = 0.13) 4.00769 9.21034
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 100 >100 0.44827 0.21786 0.67458 0.11284 0.0158 2,12
Treatments vs D-Control
Linear Interpolation (200 Resamples)
Point ug/L SD 95% CL(Exp) Skew
IC05 108.08 742 6982 111.78 -2.3359
IC10 116.16 535 96.89 123.55 -1.9763
IC15 124.24 565 10529 13546 -0.7100 1.0
1C20 132.32 6.35 113.25 14866 0.2003 0.9
1C25 140.41 7.31 12071 162.08 0.7088 0.8 ]
IC40 164.65 10.81 141.22 207.67 0.9064 0.7 %
IC50 181.63 15.24 153.64 233.22 06417 0.6 1
0.5 i
o 04
g 037
g 0.2 ]
& 01
0.0 &
011
0.2 1 ,
-0.3
0.4 ]
0.5 ++r—rr—r—rrr—rr———rr——r—r—r
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Dose ug/L
Page 1 ToxCalc v5.0.23 Reviewed by: t‘_’



IC25 ug/L Copper

Topsmelt Larvae Chronic Growth
Laboratory Control Chart
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TOPSMELT CHRONIC BIOASSAY

Reference Toxicant - Copper

Survival and Growth Raw Data Sheet

ﬂ Aquatic
==\ Testing

Laboratories

QA/QC No.: RT-190723 Start Date:07/23/2019
Number of Live Larvae / Day Final Results Dry Weight (ng)
Sample Rep 1 2 3 4 5 6 7 # Tested # Dead Total Wt. Tare Wt.
A Jglsls|slsl¢ls § v 276.26 | 344.9q |!
B s 1S X515 1S 14|+ 5 t 2278( 368.2¢
Control c s 151515 I ¢ 5 0 37417 3L Sy
D Is|5V 141515 ]|¢ ] 0 349.81 35845 |
E IS S5 151s1¢ls § 0 .50 3556
A Sl lSlslsel S o de.50 | 35634
B I§|§ 15 |s|s {15 § ¢ g1 1) 37 %0
56 pg/l c e lslslslslsgls s O 373.29 301.49
D [S51¢(s14is{¢sl¢gl 5 0 377,00 | 35103
E 5 s 15151517 § v 37¢.203 | J3fe.o7
A s S1514 5 { S § g 375 00 3617y H
B 5 (51555 1¢lsl 5 9] 378.3¢ 345.2¢
oopgt | ¢ J4 el SSIS S5 ¢ 0 373.93 | 3to.3l
D oIS s {Ss P ls 1S $ 0 Jo, oy | Jyg.0¢
E Js|flg(s |5 s § 0 372.40| 36lL5y |
A slslsl¢ls g \,‘ $ | 320.75 369, 04
B | S|s 1415 |$]2]l { 4 36409 341y
1Bowgt | ¢ 1S4 |F5 |53 ]2) ¢ 3 3564y | 3473
D | sls [¢ls|s |53 5 4 343.9¢ | 334.08
E (S8 1S51sig|uls 5 L J25. 30 31b.o8
A lslsS Pl | L] 4 ‘( 35424 | 35256 |
B ¢ |% |21 |]|0]|o § 5 — -
opgt | ¢ (5l ialale] x| 4 U Jys.47 342.2g || &>
D S5 |dlz]|!|o]|0O § § — —
E (4|5 |3213|>|g]|0O I 5 — —
Time placed in drying oven: O Temperature of drying oven: _{» 0 °C (dry for 24 hr at 60°C)
Time placed in desiccator: __| 70/ Analyst: Date/Time:  1=3¢°(4 Q¥
ToBleak 3y gy 3141



TOPSMELT CHRONIC BIOASSAY
Reference Toxicant - Copper

Water Chemistries Raw Data Sheet

quatic

Testing
Laboratories

QA/QC No.: RT-190723 Start Date:07/23/2019
DAY 1 DAY 2 DAY 3 DAY 4 DAY 5 DAY 6 DAY 7
Initial Final Initial Final [nitial Final Initial Final Initial Final Initial Final Initial Final
Amalysthitials: | 7 | 2 | 2 | 2 |2 |2 |2 12 |72 | = asl B NI~
Time of Readings: l(}o 15 || (530 (T [[t530 | 1530 (530|670 || 530 1730 || 1530 /57/0 e e
DO J12{ |20|l74]69 70|41 &t |5:1]49(b2]20]6q]23](!
PH ls.( |74z 0|28 |50 |25 80|29 |80 29029 80129
Control -
Temp 25 1191 20-0 2a l fl20.2 (0o [[20.1 |20.2 |22 2¢.0 ol 1199 |20.1 0.2 |
Sal. 33 |33 |33 [33 32 [ (333 (23 [33 1> 133 (373 |3
DO 1124 |bg |22 |6y 2l 16306l bol6q |47 )4.9]€F [22]4o
% ug PH llsl(]21)8.0 |27 |80 |79 .0 |29 8029 e t]|2% |31 [55
Temp o7 [(9. 4300 |11 ot [P0.p [[20-1 [20.( || 202 |20.0 [ 2a( |22¢ | 20.2 |20
Sal. 193 195 1132 02 Iz 1330132 123 132 33 132 133133 I>»
DO | 2614 (23 |42 |69 (4o Lo |Sctll6.3 6626314 |59
100 g1 pH 50179 ls.0129 8078 g.0o 129029 [72.8 llg-o 29 5./ 78
Temp ooy | V9.4 ) 200 [{1.9 [|22-2 |20.p [Do.t |20.2 [|20-2 |20 0.7 |20 | 1O ]| 20l
sal. |22 |33 |33 |37 135 133 (3 [ 323 |2 {3 |33 |
DO W*S |4qll7y |LL 20 |6/ |42 5 alds 63169 |£5]2 |5ie
180 g/ PH ls./lyq lgnloglieolrglisolrgfieolgollgr |24 |54 (2.1
Temp 2.6 |{7.9 (1.9 1(T.9[4%( |20 |20t [2o- [[20-2 [20.0 120, ] 201 | 2t 20
Sal. 133 132 {33 [>53 [[33 [ |2 [ W2 133 22 332333
DO lz416.922 |65 1720 fpltlscalléd (L.glla e (25141
H } . ’ - v 14 L4 »
320}Lg/l p 8 ( 3,0 g [} 7-1 £.v 7-1 8.0 7 g 8.0 |&.v 2.0 76 5 ( g.0
Temp f230.8 | (4 9[%20 [t1q 2t |20.0 [ 2-f [2o.¢ [20.2 |00 ||20-1 |0, [0+ |2a(
sal. J[33 (22 |33 |3 33 [ 3> > 23 [33 |y |33 73] |
Comments:
Dissolved Oxygen (DO) readings in mg/1 O,.
Temperature (Temp) readings in °C.
Salinity (Sal.) readings in ppt.




Toll Free: 800/331-5916
Tel: 970/484-5091 Fax:970/484-2514

1300 Blue Spruce Drive, Suite C
Fort Collins, Colorado 80524

ORGANISA HISTORY

DATE: 7/22/2019
SPECIES: Atherinops affinis_
AGE: 10 day
LIFE STAGE: Larvae _
HATCH DATE: 7/12/2019
BEGAN FEEDING: Immediately
FOOD: Artemia sp. .
Water Chemistry Record: Curre:t Range
TEMPERATURE: 20 18-21°C
SALINITY/CONDUCTIVITY: 2ppt 28-32 ppt

TOTAL HARDNESS (as CaCOs): R i

TOTAL ALKALINITY (as CaCO:s): o 16Smet 140-170 mg/1

pH: 705 7.60-8.20

Comments:

Facility Supervisor

Aquatic BioSystems, Inc = Quality Research Organisms
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Testing

Laboratories

Test Temperature Chart

Test No: RT-190723

07/23/19 to 07/30/19

Acceptable Range: 20 +/- 1°C
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LABORATORY REPORT

Date: August 2, 2019
Client: City of Morro Bay Public Works
Wastewater Treatment Plant
160 Atascadero Road
Morro Bay, CA 93442
Attn: John Gunderlock
Laboratory No.: A-19072303-001/003
Sample L.D.: Comp ARS (control comparison)

Sample Control:

Aquatic
Testing
Laboratories

‘dedicated to providing quality aquatic toxicity testing”

4350 Transport Street, Unit 107
Ventura, CA 93003

(805) 650-0546 FAX (805) 650-0756
CA ELAP Cert. No.: 1775

The samples were received by ATL within the recommended hold time, in a chilled state and with the chain

of custody record attached. Client supplied receiving water was sampled during a red tide and filtered prior
to use. Testing conducted with additional side-by-side testing using lab seawater as dilution/control per

client instruction. This is a comparison of the test controls.

Date Sampled: 07/22/19 07/23/19 07/25/19
Date Received: 07/23/19 07/23/19 07/26/19
Temp. Received: 1.3°C 1.3°C 1.0°C
Chlorine (TRC): 0.0 mg/I 0.0 mg/I 0.0 mg/1
Date Tested: 07/23/19 t0 07/30/19

Sample Analysis: The following analyses were performed on your sample:
Abalone Larval Development Short-Term Toxicity Test (EPA/600/R-95-136);
Giant Kelp Germination and Growth Short-Term Toxicity Test (EPA/600/R-95-136);
Topsmelt Larval Survival and Growth Test (EPA/600/R-95-136).

Result Summary:

Comparison of Controls Used in Tests

Abalone Development
(percent normal)

Kelp Spore Germination

Control Source (percent germination)

Kelp Germ Tube Growth
(length in pm)

Topsmelt Survival
(percent survival)

Topsmelt Growth
(weight in mg)

Laboratory Water 95.3% 82.4% 15.70 96% 2.058
Culture Water 95.5% 84.6% 15.75 96% 2.386
Receiving Water 17.8%* 86.0% 15.70 100% 2.388

* Value statistically significantly less than laboratory control and unacceptable according to quality control test criteria (=80%).
Note: Laboratory and culture water are the same for the abalone and kelp tests and obtained from the abalone test organism supplier
the Culture Abalone Farm. Additional data from reference toxicant tests. Topsmelt culture water obtained from Topsmelt test
organism supplier Aquatic BioSystems.

Please see individual effluent reports for additional information and statistical analysis.

Quality Control: Reviewed and approved by:

W

€0seph A.
Laboratory N

This report pertains only to the samples investigated and does not necessarily apply to other apparently identical or similar materials. This report is submitted for the exclusive use of the client to
whom it is addressed. Any reproduction of this report or use of the Laboratory's name for advertising or publicity purpose without authorization is prohibited.




Abalone Larval Development Test-Proportion Normal

Start Date:  7/24/2019 16:00
End Date: 7/26/2019 16:00
Sample Date: 7/23/2019 07:35

Test ID: Control 2 Sample ID: MORRO BAY
Lab ID: CAATL-Aquatic Testing Labs Sample Type:
Protocol: EPAW 95-EPA/600/R-95/136 Test Species:

EFF1-POTW
HR-Haliotis rufescens

Comments:

Conc-% 1 2 3 4 5

Lab-Control 0.9806 0.9439 0.9386 (0.9717 0.9292
ulture-Control  0.9346 0.9266 0.9717 0.9537 0.9902

RW-Control 0.2054 0.1538 0.0648 0.0943 0.3704

Transform: Arcsin Square Root 1-Tailed

Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD

Lab-Control 0.9528 09973 1.3573 1.3015 1.4310 4125 5 *
sulture-Control  0.9554  1.0000 1.3672 1.2965 1.4716 5212 5

*RW-Control 0.1777 0.1861 04195 0.2574 06543 36.886 5 12.745 1.860 0.1368

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.05) 0.94837 0.842 0.82453 1.56119
F-Test indicates equal variances (p = 0.07) 7.63559 23.1545
The control means are not significantly different (p = 0.81) 0.24462 2.306
Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates significant differences 0.07291 0.07633 2.19876 0.01354 1.4E-06 1,8

Treatments vs Lab-Control

Page 1
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Macrocystis Germination and Growth Test-Proportion Germinated

Start Date: 7/24/2019 16:00 TestID: Kelp Con 2 Sample |D: MORRO BAY
End Date: 7/26/2019 16:00 Lab ID: CAATL-Aquatic Testing Labs Sample Type: EFF1-POTW
Sample Date: 7/23/2019 07:45  Protocol: EPAW 95-EPA/600/R-95/136 Test Species: MP-Macrocystis pyrifera
Comments:
Conc-% 1 2 3 4 5

Lab-Control 0.8738 0.8462 0.8077 0.8519 0.7387
Culture-Cont 0.8532 0.8058 0.8679 0.8058 0.8952
RW-Control 0.8832 0.8614 0.7921 0.8614 0.8932

Transform: Arcsin Square Root

1-Tailed

Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
Lab-Control 0.8236 0.9740 1.1404 1.0343 1.2076 5935 5 *
Culture-Cont 0.8456 1.0000 1.1693 1.1145 1.2412 4.708 5

RW-Control 0.8603 1.0173 1.1903 1.0973 12379 4.822 5 -1.258 1.860 0.0738
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.05) 0.88038 0.842 -0.9603 -0.1562
F-Test indicates equal variances (p = 0.76) 1.39071 23.1545
The control means are not significantly different (p = 0.48) 0.74041 2.306
Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates no significant differences 0.0593 0.0718 0.00623 0.00394 0.24403 1,8

Treatments vs Lab-Control

Page 1 ToxCalc v5.0.23
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Macrocystis Germination and Growth Test-Growth-Length

Start Date:  7/24/2019 16:00 TestID: Kelp Con 2 Sample ID: MORRO BAY

End Date: 7/26/2019 16:00 Lab ID: CAATL-Aquatic Testing Labs Sample Type: EFF1-POTW

Sample Date: 7/23/2019 07:45  Protocol: EPAW 95-EPA/600/R-95/136 Test Species: MP-Macrocystis pyrifera
Comments:

Conc-% 1 2 3 4 5
Lab-Control 15.750 15.500 16.000 15.750 15.500
Culture-Cont 15.750 15500 15.760 15.750 16.000
RW-Control 15.500 15.000 14.750 16.000 17.250

Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
Lab-Control 15.700 0.9968 15.700 15.500 16.000 1.332 5 *
Cuiture-Cont 15750 1.0000 15.750 15.500 16.000 1.122 5
RW-Control 15.700 0.9968 15700 14.750 17.250  6.309 5 0.000 1.860 0.842
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.05) 0.89116 0.842 1.15354 2.86216
F-Test indicates equal variances (p = 0.01) 22.4286 23.1545
The control means are not significantly different (p = 0.69) 0.40825 2.306
Hypothesis Test {1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates no significant differences 0.84195 0.05363 0 0.5125 1 1,8

Treatments vs Lab-Control

Page 1 ToxCalc v5.0.23 Reviewed by:‘ ! v



Larval Fish Growth and Survival Test-7 Day Survival

Start Date: 7/23/2019 16:30 TestID: Topsmelt Sample |ID: CONTROLS
End Date: 7/30/2018 16:30  Lab ID: CAATL-Aquatic Testing Labs Sample Type: AMB1-Ambient water
Sample Date: 7/23/2019 Protocol: EPAW 95-EPA/600/R-95/136 Test Species: AA-Atherinops affinis
Comments:

Conc-% 1 2 3 4 5

Lab Seawater 1.0000 0.8000 1.0000 1.0000 1.0000
Culture Water 0.8000 1.0000 1.0000 - 1.0000 1.0000
:ceiving Water  1.0000 1.0000 1.0000 1.0000 1.0000

Transform: Arcsin Square Root Rank 1-Tailed

Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical
Lab Seawater 0.9600 1.0000 1.2977 1.1071 1.3453  8.207 5 *
Culture Water 09600 1.0000 1.2977 1.1071 1.3453  8.207 5
sceiving Water  1.0000 1.0417 1.3453 1.3453 1.3453 0.000 5 30.00 19.00
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.05) 0.62485 0.842 -2.5156 7.15179
Equality of variance cannot be confirmed
The control means are not significantly different (p = 1.00) 0 2.306

Hypothesis Test (1-tail, 0.05)

Wilcoxon Two-Sample Test indicates no significant differences
Treatments vs Lab Seawater

Page 1 ToxCalc v5.0.23 Reviewed by: ([



Larval Fish Growth and Survival Test-7 Day Biomass

Start Date: 7/23/2019 16:30  Test ID: Topsmelt Sample ID: CONTROLS
End Date: 7/30/2019 16:30  Lab ID: CAATL-Aquatic Testing Labs Sample Type: AMB1-Ambient water
Sample Date: 7/23/2019 Protocol: EPAW 95-EPA/600/R-95/136 Test Species: AA-Atherinops affinis
Comments:

Conc-% 1 2 3 4 5

Lab Seawater 1.9540 1.9120 1.9460 2.2480 2.2280
Culture Water 2.0220 25180 22120 24120 2.7680
sceiving Water  2.5420 2.3180 2.4420 1.9360 2.7040

Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
Lab Seawater 2.0576 0.8622 2.0576 1.9120 2.2480 8.048 5 *
Culture Water 2.3864 1.0000 2.3864 20220 2.7680 11.977 5
:ceiving Water 2.3884 1.0008 2.3884 19360 2.7040 12129 5 -2.217 1.860 0.2775

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.05) 0.94323 0.842 -0.6493 0.58728
F-Test indicates equal variances (p = 0.30) 3.06078 23.1545

The control means are not significantly different (p = 0.06) 2.22571 2.306

Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates no significant differences 0.27749 0.13486 0.27357 0.05567 0.05747 1,8

Treatments vs Lab Seawater

Page 1 ToxCalc v5.0.23 Reviewed by: Q t
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