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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 CA0047881.1 Analyses were conducted to determine: 

 Metal concentrations within a composite sample collected on July 23rd; 
 Nutrient and ammonia concentrations within grab samples collected on July 23rd; and 
 Chronic bioassays conducted on composite samples collected on July 22nd, 23rd, and 25th. 

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

 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 §XII.B.4 of Attachment E to the discharge permit and in 
§III.A.7 of the California Ocean Plan (COP).2 Units are consistent with those contained within 
Table E-3 in §IV.A.1 of Attachment E to the discharge permit.  

 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. 

 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 MBSCD3 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.4 The five remaining 
substances with quantifiable concentrations consist of ammonia, and four trace metals. Ammonia, copper, 

                                                 
1  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. 

2  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. 

3  City of Morro Bay and the Cayucos Sanitary District, joint owners of the wastewater treatment and disposal facility 
4  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 µg/L, its concentration was 400-times smaller than the 270-
µg/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-
quantifiable 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-µg/L quantification limit is 50-times lower than the 10-µg/L limit associated 
with the total chromium methodology. Thus, the 0.65-µg/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). 

  

                                                 
5  Results reported for toxicity tests conducted using laboratory water for dilution and control  

Table 1. Comparison of Measured Toxicity Levels during July 20195 

Bioassay Test 
End Point 

(%) 
Concentration

(TU) 
Limit 
(TU) 

Topsmelt (A. affinis) 
 Survival 32.0 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 
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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 
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.”6 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 23rd. 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 
influence of the discharge but the HAB was 
occurring throughout the region around the 
time of collection. 

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)  

 
Figure 1. Photograph of Receiving Water upon Delivery 

to the Bioassay Laboratory 
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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. 

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 

                                                 
7  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.  

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 (µm) 15.70 15.75 15.70 

Red Abalone (H. rufescens)    
 Development (%) 95.3 95.5 17.87 

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

Dilution Water 
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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, 

Douglas A. Coats 
Program Manager 
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ATTACHMENT A 

Analytical Results for Effluent Samples Collected during July 2019 

Chemical Compound 
or Parameter Units Method  Detection Limit a 

   Practical b 
Quantification Limit  Minimum Level c 

   Permit d 
Limit Reported Value 

Nutrients 

Nitrate (as N) mg/L 300.0 0.01 0.1  ―e  ―f DNQ 0.02 Est. Conc. 

Urea (as N) mg/L Mulvenna & Savidge 0.008 0.01  ―e  ―f 0.143 as measured 

Ortho-Phosphate (as P) mg/L 300.0 0.01 0.1  ―e  ―f 2.6 as measured 

Dissolved Silica (Si02) mg/L 200.7 0.5 g 0.5 g  ―e  ―f 11. as measured 

Objectives for the Protection of Marine Aquatic Life 

Ammonia (as N) mg/L 350.1 6.7 20.  ―e  ―h 44. as measured i 

Arsenic µg/L 200.8 0.7 2. 2. 670. DNQ 1.5 Est. Conc. 

Cadmium µg/L 200.7 1.1 10. 10. 130. ND 

Chromium VI j µg/L 218.6 0.032 0.2  ―e 270. 0.65 as measured 

Copper µg/L 200.7 1.2 10. 10.  ―h 17. as measured 

                                                           
a  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. 
b  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).  
c  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. 
d  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. 
e  No Minimum Level was specified for this analysis method in Appendix II of the 2005 Ocean Plan. 
f  Permit limits were not specified for nutrients. 
g  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. 
h  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 
i  The detection and quantitation limits were raised due to sample dilution caused by high analyte concentration or matrix interference. 
j  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. 
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Analytical Results for Effluent Samples Collected during July 2019 

Chemical Compound 
or Parameter Units Method  Detection Limit a 

   Practical b 
Quantification Limit  Minimum Level c 

   Permit d 
Limit Reported Value 

Lead µg/L 200.8 0.1 1. 0.5  ―h 0.74 as measured k

Mercury µg/L 245.1 0.029 0.2 0.2 5.29 ND 

Nickel µg/L 200.7 2.3 10. 20. 670. DNQ 5.1 Est. Conc. 

Selenium µg/L 200.8 0.19 2. 2.  ―h DNQ 1.5 Est. Conc. 

Silver µg/L 200.7 1.3 10. 10. 70. ND 

Zinc µg/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 

 

  

                                                           
k  Because the reported copper concentration (0.74 µg/L) was below the PQL (1. µg/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 µg/L). 
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eSMR PDF
Summary: DMR

NPDES Permit #: Facility: THE CITY OF MORRO BAY/CAYUCOS SANITARY DISTRICT WWTPCA0047881

DMR Parameters

Analy
Freq

Excur
CountParamLoc Sea Param Text Q1 Q2 C1 C2 C3

001-Y Monitoring Period: 01/01/2019 - 12/31/2019Feature - LS:
Sample

Type
Nitrogen,

ammonia total
(as N)

0 Annual1 0 00610 GRAB
44.0 mg/L

Daily
Maximum

Nitrogen,
nitrate total (as

N)
1 0 00620

NODI: Q
Daily

Maximum

Silica, dissolved
(as SiO2) 0 Annual1 0 00955 GRAB

11.0 mg/L
Daily

Maximum

Arsenic, total
recoverable1 0 00978

NODI: Q
6 Month
Median

NODI: Q
Daily

Maximum

NODI: Q
6 Month
Median

NODI: Q
Daily

Maximum

NODI: Q
Instantaneou
s Maximum

Selenium, total
recoverable1 0 00981

NODI: Q
Daily

Maximum
Chromium,

hexavalent (as
Cr)

0 Annual1 0 01032 COMP24
8.0E-4 lb/d

6 Month
Median

8.0E-4 lb/d
Daily

Maximum

0.65 ug/L
6 Month
Median

0.65 ug/L
Daily

Maximum

0.65 ug/L
Instantaneou
s Maximum

Nickel, total
recoverable1 0 01074

NODI: Q
6 Month
Median

NODI: Q
Daily

Maximum

NODI: Q
6 Month
Median

NODI: Q
Daily

Maximum

NODI: Q
Instantaneou
s Maximum

Silver total
recoverable1 0 01079

NODI: B
6 Month
Median

NODI: B
Daily

Maximum

NODI: B
6 Month
Median

NODI: B
Daily

Maximum

NODI: B
Instantaneou
s Maximum

Zinc, total
recoverable 0 Annual1 0 01094 COMP24

52.0 ug/L
Daily

Maximum

Cadmium, total
recoverable1 0 01113

NODI: B
6 Month
Median

NODI: B
Daily

Maximum

NODI: B
6 Month
Median

NODI: B
Daily

Maximum

NODI: B
Instantaneou
s Maximum
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NPDES Permit #: Facility: THE CITY OF MORRO BAY/CAYUCOS SANITARY DISTRICT WWTPCA0047881

Analy
Freq

Excur
CountParamLoc Sea Param Text Q1 Q2 C1 C2 C3

001-Y Monitoring Period: 01/01/2019 - 12/31/2019Feature - LS:
Sample

Type

Lead, total
recoverable 0 Annual1 0 01114 COMP24

0.74 ug/L
Daily

Maximum

Copper, total
recoverable 0 Annual1 0 01119 COMP24

17.0 ug/L
Daily

Maximum

Phosphate,
ortho (as P) 0 Annual1 0 04175 GRAB

2.6 mg/L
Daily

Maximum

Urea 0 Annual1 0 71800 GRAB
0.143 mg/L

Daily
Maximum

Mercury, total
recoverable1 0 71901

NODI: B
6 Month
Median

NODI: B
Daily

Maximum

NODI: B
6 Month
Median

NODI: B
Daily

Maximum

NODI: B
Instantaneou
s Maximum

Static 72Hr
Chronic

Strongyl.
Purpuratus

1 0 TTJ3L
NODI: 9

Daily
Maximum

Static 72Hr
Chronic

Dendraster
Excentri.

1 0 TTJ3N
NODI: 9

Daily
Maximum

Static 48Hr
Chronic

Macrocystis
Pyrifera

0 Annual1 0 TTK1D COMP24
10.0 tox
chronic
Daily

Maximum
Static 48Hr

Chronic
Crassostrea

Gigas
1 0 TTK3O

NODI: 9
Daily

Maximum

Static 48Hr
Chronic Haliotis

Rufescens
0 Annual1 0 TTK3R COMP24

31.2 tox
chronic
Daily

Maximum
Static 48Hr

Chronic Mytilis
Species

1 0 TTK3S
NODI: 9

Daily
Maximum

Page 2 of 3Generated on 09/06/2019 at 13:40 PDT



NPDES Permit #: Facility: THE CITY OF MORRO BAY/CAYUCOS SANITARY DISTRICT WWTPCA0047881

Analy
Freq

Excur
CountParamLoc Sea Param Text Q1 Q2 C1 C2 C3

001-Y Monitoring Period: 01/01/2019 - 12/31/2019Feature - LS:
Sample

Type
Static Renewal
7-Day Chronic

Mysidopsis
bahia

1 0 TTP3E
NODI: 9

Daily
Maximum

Static Renewal
7-Day Chronic
Holmesimysis

costata
1 0 TTP3Q

NODI: 9
Daily

Maximum

Static Renewal
7-Day Chronic

Menidia
beryllina

1 0 TTP6J
NODI: 9

Daily
Maximum

Static Renewal
7-Day Chronic

Atherinops
affinis

0 Annual1 0 TTP6L COMP24
3.12 tox
chronic
Daily

Maximum
Static 20Min

Chronic
Strongyl.

Purpuratus
1 0 TTS3L

NODI: 9
Daily

Maximum

Static 20Min
Chronic

Dendraster
Excentri

1 0 TTS3N
NODI: 9

Daily
Maximum
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 ATTACHMENT C 
 LABORATORY REPORTS 
  

 



Laboratories, Inc.
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:

BCL Work Order:  

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.

Invoice ID:

1924237

Annual Effuent Sampling

B349514

Contact Person:  Christina Herndon

Sincerely,

Client Service Rep

Stuart Buttram

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.

4100 Atlas Court   Bakersfield, CA  93308   (661) 327-4911  FAX (661) 327-1918   www.bclabs.com Page 1 of 15Report ID:  1000921025
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

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

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.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

City of Morro Bay

160 Atascadero Rd.

Morro Bay, CA 93442

Project:

Project Number:

Project Manager:

Annual Effuent Sampling

[none]

John Gunderlock

Reported: 08/02/2019  17:07

Laboratory / Client Sample Cross Reference

Laboratory Client Sample Information

1924237-01

Sampling Point:

Sampling Location:

Project Number:

COC Number: ---

---

---

Grab Effluent ARS

Receive Date:

Sampling Date:

Sample Depth:

Lab Matrix:

---

07/24/2019  18:00

07/23/2019  07:30

Water

John GunderlockSampled By: Sample Type: Wastewater

1924237-02

Sampling Point:

Sampling Location:

Project Number:

COC Number: ---

---

---

Comp Effluent ARS

Receive Date:

Sampling Date:

Sample Depth:

Lab Matrix:

---

07/24/2019  18:00

07/23/2019  07:30

Water

John GunderlockSampled By: 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.

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



Laboratories, Inc.
Environmental Testing Laboratory Since 1949

City of Morro Bay

160 Atascadero Rd.

Morro Bay, CA 93442

Project:

Project Number:

Project Manager:

Annual Effuent Sampling

[none]

John Gunderlock

Reported: 08/02/2019  17:07

BCL Sample ID: 1924237-01  Client Sample Name:

Constituent Result Units Method Bias Quals
MB Lab

Water Analysis (General Chemistry)

Run #

Grab Effluent ARS, 7/23/2019   7:30:00AM, John Gunderlock

MDLPQL

Ammonia as N mg/L A076.744 20 EPA-350.1  1ND

QC

Batch IDDilutionInstrumentAnalystDate/Time

Run

Prep DateMethodRun #

07/29/19  15:30 07/31/19  14:48 JMH SC-1 100 B052314EPA-350.1 1

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 Page 7 of 15Report ID:  1000921025



Laboratories, Inc.
Environmental Testing Laboratory Since 1949

City of Morro Bay

160 Atascadero Rd.

Morro Bay, CA 93442

Project:

Project Number:

Project Manager:

Annual Effuent Sampling

[none]

John Gunderlock

Reported: 08/02/2019  17:07

BCL Sample ID: 1924237-02  Client Sample Name:

Constituent Result Units Method Bias Quals
MB Lab

Metals Analysis

Run #

Comp Effluent ARS, 7/23/2019   7:30:00AM, John Gunderlock

MDLPQL

Hexavalent Chromium ug/L 0.0320.65 0.20 EPA-218.6  1ND

Total Recoverable Arsenic ug/L J0.701.5 2.0 EPA-200.8  2ND

Total Recoverable Cadmium ug/L 1.1ND 10 EPA-200.7  3ND

Total Recoverable Copper ug/L 1.217 10 EPA-200.7  3ND

Total Recoverable Lead ug/L J0.100.74 1.0 EPA-200.8  2ND

Total Recoverable Mercury ug/L 0.029ND 0.20 EPA-245.1  4ND

Total Recoverable Nickel ug/L J2.35.1 10 EPA-200.7  3ND

Total Recoverable Selenium ug/L J0.191.5 2.0 EPA-200.8  2ND

Total Recoverable Silver ug/L 1.3ND 10 EPA-200.7  3ND

Total Recoverable Zinc ug/L 9.552 50 EPA-200.7  3ND

QC

Batch IDDilutionInstrumentAnalystDate/Time

Run

Prep DateMethodRun #

07/24/19  18:00 07/24/19  20:38 KEB IC-4 1 B052114EPA-218.6 1

07/29/19  09:35 07/29/19  18:40 ARD PE-EL4 1 B052237EPA-200.8 2

07/29/19  09:30 07/30/19  14:42 JRG PE-OP2 1 B052235EPA-200.7 3

07/30/19  10:00 07/31/19  08:39 TMT CETAC3 1 B052390EPA-245.1 4

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 Page 8 of 15Report ID:  1000921025



Laboratories, Inc.
Environmental Testing Laboratory Since 1949

City of Morro Bay

160 Atascadero Rd.

Morro Bay, CA 93442

Project:

Project Number:

Project Manager:

Annual Effuent Sampling

[none]

John Gunderlock

Reported: 08/02/2019  17:07

Quality Control Report - Method Blank Analysis

Constituent QC Sample ID MB Result Units Lab Quals

Water Analysis (General Chemistry)

MDLPQL

QC Batch ID:  B052314

Ammonia as N B052314-BLK1 0.20ND mg/L 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.

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



Laboratories, Inc.
Environmental Testing Laboratory Since 1949

City of Morro Bay

160 Atascadero Rd.

Morro Bay, CA 93442

Project:

Project Number:

Project Manager:

Annual Effuent Sampling

[none]

John Gunderlock

Reported: 08/02/2019  17:07

Quality Control Report - Laboratory Control Sample

Constituent

Control Limits

PercentPercentSpike

QC Sample ID Type Result Level Units Recovery RPD Recovery RPD Quals

Water Analysis (General Chemistry)

Lab

QC Batch ID:  B052314

Ammonia as N B052314-BS1 LCS 0.96290 1.0000 96.3 90 - 110mg/L

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 Page 10 of 15Report ID:  1000921025



Laboratories, Inc.
Environmental Testing Laboratory Since 1949

City of Morro Bay

160 Atascadero Rd.

Morro Bay, CA 93442

Project:

Project Number:

Project Manager:

Annual Effuent Sampling

[none]

John Gunderlock

Reported: 08/02/2019  17:07

Quality Control Report - Precision & Accuracy

Constituent Sample IDType Result Result Added Units RPD Recovery RPD Recovery Quals

Source Spike Percent Percent

Control Limits

Water Analysis (General Chemistry)

Source Lab

QC Batch ID:  B052314 Used client sample:  N

Ammonia as N DUP 0.72400 10ND J1924137-01RE1 mg/L

MS 12.210 90 - 110ND 11.111 1101924137-01RE1 mg/L

MSD 11.992 1.8 10 90 - 110ND 11.111 1081924137-01RE1 mg/L

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 Page 11 of 15Report ID:  1000921025



Laboratories, Inc.
Environmental Testing Laboratory Since 1949

City of Morro Bay

160 Atascadero Rd.

Morro Bay, CA 93442

Project:

Project Number:

Project Manager:

Annual Effuent Sampling

[none]

John Gunderlock

Reported: 08/02/2019  17:07

Quality Control Report - Method Blank Analysis

Constituent QC Sample ID MB Result Units Lab Quals

Metals Analysis

MDLPQL

QC Batch ID:  B052114

Hexavalent Chromium B052114-BLK1 0.20ND ug/L 0.032

QC Batch ID:  B052235

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

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

Total Recoverable Nickel B052235-BLK1 10ND ug/L 2.3

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

Total Recoverable Zinc B052235-BLK1 50ND ug/L 9.5

QC Batch ID:  B052237

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

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

Total Recoverable Selenium B052237-BLK1 2.0ND ug/L 0.19

QC Batch ID:  B052390

Total Recoverable Mercury B052390-BLK1 0.20ND ug/L 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 Page 12 of 15Report ID:  1000921025



Laboratories, Inc.
Environmental Testing Laboratory Since 1949

City of Morro Bay

160 Atascadero Rd.

Morro Bay, CA 93442

Project:

Project Number:

Project Manager:

Annual Effuent Sampling

[none]

John Gunderlock

Reported: 08/02/2019  17:07

Quality Control Report - Laboratory Control Sample

Constituent

Control Limits

PercentPercentSpike

QC Sample ID Type Result Level Units Recovery RPD Recovery RPD Quals

Metals Analysis

Lab

QC Batch ID:  B052114

Hexavalent Chromium B052114-BS1 LCS 20.767 20.000 104 90 - 110ug/L

QC Batch ID:  B052235

Total Recoverable Cadmium B052235-BS1 LCS 194.74 200.00 97.4 85 - 115ug/L

Total Recoverable Copper B052235-BS1 LCS 373.82 400.00 93.5 85 - 115ug/L

Total Recoverable Nickel B052235-BS1 LCS 407.71 400.00 102 85 - 115ug/L

Total Recoverable Silver B052235-BS1 LCS 97.233 100.00 97.2 85 - 115ug/L

Total Recoverable Zinc B052235-BS1 LCS 517.11 500.00 103 85 - 115ug/L

QC Batch ID:  B052237

Total Recoverable Arsenic B052237-BS1 LCS 99.752 100.00 99.8 85 - 115ug/L

Total Recoverable Lead B052237-BS1 LCS 105.70 100.00 106 85 - 115ug/L

Total Recoverable Selenium B052237-BS1 LCS 102.92 100.00 103 85 - 115ug/L

QC Batch ID:  B052390

Total Recoverable Mercury B052390-BS1 LCS 0.95000 1.0000 95.0 85 - 115ug/L

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 Page 13 of 15Report ID:  1000921025



Laboratories, Inc.
Environmental Testing Laboratory Since 1949

City of Morro Bay

160 Atascadero Rd.

Morro Bay, CA 93442

Project:

Project Number:

Project Manager:

Annual Effuent Sampling

[none]

John Gunderlock

Reported: 08/02/2019  17:07

Quality Control Report - Precision & Accuracy

Constituent Sample IDType Result Result Added Units RPD Recovery RPD Recovery Quals

Source Spike Percent Percent

Control Limits

Metals Analysis

Source Lab

QC Batch ID:  B052114 Used client sample:  N

Hexavalent Chromium DUP 1.5470 0.6 101.55701924006-01 ug/L

MS 22.310 90 - 1101.5570 20.202 1031924006-01 ug/L

MSD 21.972 1.5 10 90 - 1101.5570 20.202 1011924006-01 ug/L

QC Batch ID:  B052235 Used client sample:  N

Total Recoverable Cadmium DUP ND 20ND1924288-01 ug/L

MS 198.55 75 - 125ND 200.00 99.31924288-01 ug/L

MSD 203.84 2.6 20 75 - 125ND 200.00 1021924288-01 ug/L

Total Recoverable Copper DUP ND 20ND1924288-01 ug/L

MS 384.49 75 - 125ND 400.00 96.11924288-01 ug/L

MSD 392.89 2.2 20 75 - 125ND 400.00 98.21924288-01 ug/L

Total Recoverable Nickel DUP ND 20ND1924288-01 ug/L

MS 414.32 75 - 125ND 400.00 1041924288-01 ug/L

MSD 424.15 2.3 20 75 - 125ND 400.00 1061924288-01 ug/L

Total Recoverable Silver DUP ND 20ND1924288-01 ug/L

MS 96.994 75 - 125ND 100.00 97.01924288-01 ug/L

MSD 100.38 3.4 20 75 - 125ND 100.00 1001924288-01 ug/L

Total Recoverable Zinc DUP ND 20ND1924288-01 ug/L

MS 522.75 75 - 125ND 500.00 1051924288-01 ug/L

MSD 537.32 2.7 20 75 - 125ND 500.00 1071924288-01 ug/L

QC Batch ID:  B052237 Used client sample:  N

Total Recoverable Arsenic DUP 1.1340 32.9 201.5810 J,A021924172-08 ug/L

MS 106.01 70 - 1301.5810 100.00 1041924172-08 ug/L

MSD 102.21 3.7 20 70 - 1301.5810 100.00 1011924172-08 ug/L

Total Recoverable Lead DUP 15.313 5.0 2016.1031924172-08 ug/L

MS 119.48 70 - 13016.103 100.00 1031924172-08 ug/L

MSD 114.59 4.2 20 70 - 13016.103 100.00 98.51924172-08 ug/L

Total Recoverable Selenium DUP ND 20ND1924172-08 ug/L

MS 103.01 70 - 130ND 100.00 1031924172-08 ug/L

MSD 99.483 3.5 20 70 - 130ND 100.00 99.51924172-08 ug/L

QC Batch ID:  B052390 Used client sample:  N

Total Recoverable Mercury DUP ND 20ND1924434-01 ug/L

MS 1.1625 70 - 130ND 1.0000 1161924434-01 ug/L

MSD 1.1725 0.9 20 70 - 130ND 1.0000 1171924434-01 ug/L

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 Page 14 of 15Report ID:  1000921025



Laboratories, Inc.
Environmental Testing Laboratory Since 1949

City of Morro Bay

160 Atascadero Rd.

Morro Bay, CA 93442

Project:

Project Number:

Project Manager:

Annual Effuent Sampling

[none]

John Gunderlock

Reported: 08/02/2019  17:07

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.
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4 Justin Court Suite D, Monterey, CA 93940
831.375.MBAS (6227)
www.MBASinc.com

Thursday, August 01, 2019

City of Morro Bay Public Works/WWTP
John Gunderlock
955 Shasta Ave.
Morro Bay, CA 93442

ELAP Certification Number: 2385

Analyte Method Result AnalystAnalysis Date / TimeUnit PQLQualDil. MDL

Collection Date/Time: 7/23/2019
System ID:

07:30
Submittal Date/Time: 7/24/2019

Sample Collector: Gunderlock J Client Sample #: A 2019

09:10

Lab Number: 190724_01-01 Morro Bay WWTP Annual Effluent, M1 ARS GrabSample Description:

11Silica SiO2, Dissolved mg/LEPA200.7 0.5 MW1 0.5 11:447/31/2019
0.02Nitrate as N mg/LEPA300.0 0.1 BSJ, LN1 0.01 17:327/24/2019

LN: MS and/or MSD below acceptance limits.

2.6Orthophosphate as P mg/LEPA300.0 0.1 BS1 0.01 17:327/24/2019
143Urea-N µg/LMulvenna&Savidge 10 OWLN, IL1 8 15:027/31/2019

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

Report Approved by:
David Holland, Laboratory Director

4 Justin Ct

Monterey, CA 93940

(831) 375-6227

mg/L : Millgrams per liter (=ppm) µg/L : Micrograms per liter (=ppb) PQL : Practical Quantitation Limit

J = Result is less than PQL

H = Analyzed outside of hold time E = Analysis performed by External Laboratory; See Report attachments

MCL : Maximum Contamination Level

T = Temperature Exceedance

MDL = Method Detection Limit ND = Non Detect

Page 1 of 4



4 Justin Court Suite D, Monterey, CA 93940
831.375.MBAS (6227)
www.MBASinc.com

Thursday, August 01, 2019

City of Morro Bay Public Works/WWTP
John Gunderlock
955 Shasta Ave.
Morro Bay, CA 93442

ELAP Certification Number: 2385

QC Results
QC ID % RPDParameter Control Limits% Rec Results UnitsQCBatch ID

190724_14-02: MS 1 80 - 120QC19072507 Nitrate as N 828.79 mg/L
190724_14-02: MSD 1 9.0 0 - 10Nitrate as N 758.65 mg/L
CCVB 1 < 0.1Nitrate as N  ND mg/L
LCS 1 90 - 110Nitrate as N 961.91 mg/L
LCSD 1 0.2 0 - 10Nitrate as N 951.91 mg/L
LCSL 1 50 - 150Nitrate as N 860.17 mg/L
Method Blank 1 < 0.1Nitrate as N  ND mg/L
190724_14-02: MS 1 80 - 120Orthophosphate as P 1032.05 mg/L
190724_14-02: MSD 1 0.6 0 - 10Orthophosphate as P 1032.07 mg/L
CCVB 1 < 0.1Orthophosphate as P  ND mg/L
LCS 1 90 - 110Orthophosphate as P 1032.06 mg/L
LCSD 1 < 0.1 0 - 10Orthophosphate as P 1032.06 mg/L
LCSL 1 50 - 150Orthophosphate as P 1010.2 mg/L
Method Blank 1 < 0.1Orthophosphate as P  ND mg/L
190717_13-14: MS 1 85 - 115QC19080109 Urea-N 87107.0 ug/L
190717_13-14: MSD 1 9.8 0 - 20Urea-N 96116.0 ug/L
190724_01-01: MS 2 85 - 115Urea-N 92235.0 ug/L
190724_01-01: MSD 2 19.0 0 - 20Urea-N 76219.0 ug/L
LFB 1 85 - 115Urea-N 9595.0 ug/L
LFBD 1 6.1 0 - 25Urea-N 101101.0 ug/L
LFBL 1 70 - 130Urea-N 909.0 ug/L
Method Blank 1 < 0.1Urea-N  ND µg/L
QCS 1 90 - 110Urea-N 9143.0 ug/L
QCSD 1 15.1 0 - 25Urea-N 10650.0 ug/L

4 Justin Ct

Monterey, CA 93940

(831) 375-6227

mg/L : Millgrams per liter (=ppm) µg/L : Micrograms per liter (=ppb) PQL : Practical Quantitation Limit

J = Result is less than PQL

H = Analyzed outside of hold time E = Analysis performed by External Laboratory; See Report attachments

MCL : Maximum Contamination Level

T = Temperature Exceedance

MDL = Method Detection Limit ND = Non Detect

Page 2 of 4



4 Justin Court Suite D, Monterey, CA 93940
831.375.MBAS (6227)
www.MBASinc.com

Thursday, August 01, 2019

City of Morro Bay Public Works/WWTP
John Gunderlock
955 Shasta Ave.
Morro Bay, CA 93442 ELAP Certification Number: 2385

QC Results
QC ID % RPDParameter Control Limit% Rec Results UnitsQCBatch ID

190724_41-02: MS 1 70 - 130QC19080115 Silica (SiO2), Total 8265.59 mg/L
190724_41-02: MSD 1 2.5 0 - 20Silica (SiO2), Total 8064.56 mg/L
CCVB 1 < 0.1Silica (SiO2), Total  ND mg/L
LCB 1 < 0.1Silica (SiO2), Total  ND mg/L
LCS 1 95 - 105Silica (SiO2), Total 10049.84 mg/L
LCSD 1 1.2 0 - 10Silica (SiO2), Total 9849.24 mg/L
LFB 1 85 - 115Silica (SiO2), Total 9145.65 mg/L
LFBD 1 2.4 0 - 20Silica (SiO2), Total 8944.58 mg/L
Method Blank 1 < 0.1Silica (SiO2), Total  ND mg/L
QCS 1 95 - 105Silica (SiO2), Total 9849.0 mg/L



4 Justin Court Suite D, Monterey, CA 93940
831.375.MBAS (6227)
www.MBASinc.com

Thursday, August 01, 2019

City of Morro Bay Public Works/WWTP
John Gunderlock
955 Shasta Ave.
Morro Bay, CA 93442

ELAP Certification Number: 2385

Sample Condition Upon Receipt
Order ID: 190724_01

Is there evidence of chilling? 
   *NOTE: Systems are encouraged but not required to hold samples 
     <10ÁC (Microbiology) or <6ÁC (Chemistry) during transit.

Yes (Recv'd via FedEx)

Did bottle arrive intact? Yes

Did bottle labels agree with COC? Yes

Adequate sample volume? Yes

Sample preservative (HNO3, NaOH, H2SO4, Na2S2O3, HCl, Other) #01: pre-filtered for Diss SiO2. 
Presrvd w/HNO3 pH<2. 

4 Justin Ct

Monterey, CA 93940

(831) 375-6227

mg/L : Millgrams per liter (=ppm) Õg/L : Micrograms per liter (=ppb) PQL : Practical Quantitation Limit

J = Result is less than PQL

H = Analyzed outside of hold time E = Analysis performed by External Laboratory; See Report attachments

MCL : Maximum Contamination Level

T = Temperature Exceedance

MDL = Method Detection Limit ND = Non Detect

Page 3 of 4
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