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marine research specialists

3140 Telegraph Road, Suite A - Ventura, CA 93003 - (805)644-1180

Mr. Bruce Keogh 27 August 2005
Wiastewater Division Manager

City of Morro Bay

955 Shasta Avenue

Morro Bay, CA 93442

Reference: Chemical and Bioassay Analysis Results for Effluent Samples Collected in July 2005

Dear Mr. Keogh:

Enclosed are the results of:

e Achronic bioassay conducted on a composite effluent sample collected on 11 July 2005;

e An acute bioassay conducted on four effluent grab samples collected daily from 11 July through 14
July 2005;

e Chemical analyses conducted on grab and composite effluent samples collected on 13 July 2005;
and

¢ Radioactivity measured on a composite effluent sample collected on 15 July 2005.

All analyses except asbestos were conducted in accordance with the requirements of Monitoring and
Reporting Program Number 98-15" to assess compliance with effluent limitations specified in the Waste
Discharge Requirements of the NPDES Discharge Permit?. Analysis for asbestos was not conducted due to a
laboratory error.® Asbestos has never been detected in effluent samples collected in prior years.

Bioassay protocols conformed to the revised requirements specified by RWQCB* staff that eliminated
techniques previously used to mitigate interference from ammonia toxicity®. Nevertheless, all of the
measured chemical concentrations and toxicity endpoints complied with the limitations promulgated by the
current discharge permit. This includes outdated acute-toxicity limitations that are no longer promulgated by
the current version of the California Ocean Plan® because they were determined to be unnecessarily
stringent. This cover letter summarizes the bioassay results and discusses the chemical compounds that were
detected in the effluent samples. The full laboratory results as well as the pertinent QA/QC data and chains
of custody are included as attachments.

! Monitoring and Reporting Program No. 98-15 for City of Morro Bay and Cayucos Sanitary District Wastewater
Treatment Plant, San Luis Obispo County promulgated by the State of California Regional Water Quality Control
Board Central Coast Region and the United States Environmental Protection Agency Region IX, San Francisco
California. 11 December 1998

2 State of California Regional Water Quality Control Board Central Coast Region Waste Discharge Requirements
Order No. 98-15 and United States Environmental Protection Agency Region IX, San Francisco California
National Pollutant Discharge Elimination System Permit No. CA0047881 for City of Morro Bay and Cayucos
Sanitary District Wastewater Treatment Plant, San Luis Obispo County

® Refer to the attached letter to Ms. Bonnie Luke of Marine Research Specialists from Ms. Linda Phoudamneun of
BC Laboratories dated 26 August 2005 describing why the asbestos analysis was not conducted.

* California Regional Water Quality Control Board, Central Coast Division

® Letter from Roger W. Briggs, Executive Officer of the RWQCB to Mr. Bruce Keogh, City of Morro Bay WWTP,
dated 14 March 2003: 2002 Annual Offshore monitoring Report, City of Morro Bay and Cayucos Sanitary
District Wastewater Treatment Plant, San Luis Obispo County

® State Water Resources Control Board (SWRCB). 2001. Water quality control plan, ocean waters of California,
California Ocean Plan. California Environmental Protection Agency. Effective December 3, 2001
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Table 1. Comparison of Measured Toxicity Levels with Permit Limitations

Toxicity Permit Limitations (TU)
Bioassay End Point Concentration 30-day 7-day  Instantaneous
Test (%) (TY) Average Average  Maximum
Chronic: Giant Kelp (Macrocystis pyrifera)
Chronic Germination 18° 5.6 134
Chronic Growth 18° 5.6 134
Acute:
cute >70.7% 1.41 15 2.0 25

Fathead Minnow (Pimephales promelas)

Chronic Bioassay

As summarized in Table 1, the chronic bioassay tests demonstrated that effluent toxicity to marine organisms
was an order of magnitude lower than the limitations specified in the NPDES permit. Results were
comparable to the low toxicities determined in tests conducted over the last decade. Chronic bioassays
provide a far more sensitive and accurate measure of toxic effects to marine organisms than do acute toxicity
tests, which are plagued with interference from ammonia, as is described below. As with past bioassays, the
chronic toxicity tests conducted in July 2005 measured spore germination and growth response in giant kelp
(Macrocystis pyrifera) after exposure to a range of effluent dilutions. Toxic screening studies conducted in
1993’ established that giant kelp (M. pyrifera) is substantially more sensitive to MBCSD?® effluent than other
species, such as the larvae of the inland silverside (Menidia beryllina) and bay mussel (Mytilus edulis).

The chronic bioassay results presented in Table 1 demonstrate the effluent’s continuing low toxicity to this
most-sensitive marine species. Both chronic-toxicity concentrations (5.6 TUc) were more than 20-times
lower than the applicable permit limitation (134 TUc). The reported chronic toxic units (TUc) were based on
a ‘No Observable Effects Concentration’ (NOEC), which is the highest effluent concentration that does not
cause an adverse effect statistically different from a control sample. Chronic bioassays did not reveal adverse
effects in marine organisms with effluent concentrations at or below 18%, while the permit allows adverse
effects in concentrations as low as 0.75%.

As part of quality control, chronic bioassays were also conducted using a reference toxic chemical (copper
chloride) to determine the sensitivity of this particular set of giant kelp spores (M. pyrifera) to toxins. Results
demonstrated that the kelp specimens were susceptible to toxic exposure because they experienced a
significant reduction in germination and growth in concentrations as low as 32 pg/L of the reference
toxicant. The concomitant NOEC for the reference toxicant of 18 pg/L was comparable to toxic
concentrations found in reference tests conducted over the last several years." This suggests that this
particular batch of kelp spores was highly susceptible to toxic materials. Nevertheless, they were only
minimally affected by exposure to treatment-plant effluent.

" Table 2-4, Page 2-7 of the MBCSD 1993 Annual Monitoring. Report to the City of Morro Bay and Cayucos
Sanitary District. Prepared by Marine Research Specialists, February 1994.

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

°® NOEC or the No Observed Effects Concentration, which is the highest concentration of effluent that did not
produce an adverse effect statistically different from the control experiment

19°|_Csp or the effluent concentration that produces death of 50% of the test organisms exposed to the toxicants for
96 hours

11 ¢f. The Giant Kelp Germ Tube Growth Laboratory Control Chart attached to this report
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Acute Bioassay

In contrast to the chronic toxicity tests, the acute bioassay was confounded by toxic interference caused by
the presence of ammonia in the test sample. Current bioassay protocols™ limit the use of techniques that, in
the past, have been widely used to reduce the confounding influence of ammonia during acute bioassay tests.
The acute bioassay test examined the mortality of the Fathead Minnow (Pimephales promelas) exposed to
various concentrations of effluent. Historically, these tests have reliably evaluated a broad range of
freshwater, marine, and effluent samples. However, they are problematic when test samples contain
ammonia, a constituent that is naturally elevated in sewage-derived wastewater. Under ambient ocean
conditions, ammonia is not particularly toxic to marine organisms. This is reflected by the strikingly high
limit for ammonia concentrations that is specified in the NPDES discharge permit (804 mg/L)" as compared
to typical effluent ammonia concentrations (< 36 mg/L)™. This is because ammonia remains in a relatively
benign, ionic ammonium® form in seawater and wastewater. However, in an acute bioassay, effluent remains
static in the test chambers for an extended period during which complex interactions among the organic
constituents cause pH to increase. As pH increases, ammonium is converted into a deionized ammonia
form™ that is highly toxic to the test organisms. In contrast, the pH of the marine receiving waters is
stabilized by the highly buffered oceanic carbonate system. Thus, the acute bioassay tests are not
representative of the alkalinity conditions in the ocean environment and, as a result, report artificially
elevated toxic concentrations.

Various methods have been developed over the years to reduce the artifactual toxicity that results from
changes in wastewater ammonia during bioassay tests'’. Ammonia interference in the acute bioassays
conducted on MBCSD effluent samples has previously been successfully reduced through the use of zeolite
pretreatment. As a result, in the 21 acute tests conducted since 1997, and prior to April 2003, the highest
measured acute toxicity was 0.59 TUa. This practice was discontinued in April 2003 when the RWQCB staff
specified the use of new EPA protocols in their comments on the 2002 Annual Monitoring Report for the
MBSCD Wastewater Discharge.’® Among other changes, the new protocols use much younger, smaller test
specimens, and encourage the use of sample-renewal techniques to reduce moderate levels of ammonia
interference, rather than chemical techniques. Based on this, the RWQCB staff further required that the acute
toxicity tests no longer implement any form of chemical sample manipulation to reduce toxic ammonia
interference.

However, renewal methods, in which test chambers are periodically refreshed with new sample solutions, are
significantly more complex and costly to implement than previous bioassay procedures, and fall far short of
eliminating significant artifactual toxicity arising from ammonia deionization. As a result, the acute toxicity
reported here is somewhat elevated compared to past tests, although it remained below the permitted limit.
The apparent increase is not attributable to an actual change in the characteristic toxicity of the effluent itself.

12 Methods for Measuring the Acute Toxicity of Effluents and Receiving Water to Freshwater and Marine
Organisms, Fifth Edition. October 2002. U.S. Environmental Protection Agency, Office of Water (4303T), 1200
Pennsylvania Avenue, NW Washington, DC 20460. EPA-821-R-02-012

3 Instantaneous maximum ammonia concentration specified in the NPDES waste-discharge requirements for the
MBCSD effluent

Y Marine Research Specialists (MRS). 2005. City of Morro Bay and Cayucos Sanitary District, Offshore
Monitoring and Reporting Program, 2004 Annual Report. Submitted February 2005 to the City of Morro Bay and
Cayucos Sanitary District, Morro Bay, CA

5 NH,
' NH;
7 Mercer, B.W., Ames, L.L., Touhill, C.J., Slyke, W.J., Dean, R.B., 1970. Ammonia removal from secondary

effuents by selective ion exchange. Journal of the Water Pollution Control Federation 42 (2,Part 2), R95-R107.
¥ RWQCB, 2003 (Footnote 5) op. cit.
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Instead, it is an artifact of changes in the protocols used to assess acute toxicity. This is obvious because
there was no commensurate increase in the accompanying chronic-toxicity measurements.

Because static renewal is only marginally effective in accommodating the artifactual toxicity resulting from
pH-induced ammonia interference in MBCSD effluent samples, extraordinary measures were instituted in an
attempt to reduce impacts from ammonia toxicity to the maximum extent possible. The current bioassay
protocols were implemented using daily grab effluent samples that were hand delivered to the testing facility
in Ventura, California shortly after collection at the MBCSD treatment plant. Extra care was also taken to
remove all headspace in sample containers and to maintain a uniform sample temperature during transit to
the bioassay laboratory. Finally, care was also taken during renewal in the laboratory to avoid physical
impact to the extremely small larval-fish specimens.

Despite these extraordinary measures, the presence of ammonia toxicity was unmistakable during the tests.
The artificially elevated acute toxicity that is reported in Table 1 is a direct result of this artifactual toxicity.
The test results incorrectly imply that the effluent acute toxicity was only 0.09 TUa below the permitted
limit, or 94% of the permitted toxicity. In reality, the effluent discharge does not result in pH-induced
ammonia toxicity, DO depletion, or physical stress on marine organisms upon discharge into receiving
waters. Consequently, the reported results do not accurately reflect the toxicity that is experienced by marine
organisms exposed to MBCSD effluent. Instead, ancillary measurements collected during the tests
demonstrate that all of these confounding influences were present, and that they caused elevated measured
toxicities that were close to the NPDES discharge permit limit.

The impact of unmitigated ammonia interference on the acute bioassay is evident in the water quality
measurements reported in the attached raw test data. The increase in the toxic deionized form of ammonia
can be computed from the changes in pH measured in the test chambers. Prior to renewal on the first day of
the test (July 13), pH increased from 7.7 to 8.2 in the test chamber containing 100% effluent. This caused
toxic deionized ammonia concentrations to triple from 0.8 mg/l to 2.6 mg/l, and resulted in the mortality of
all the test specimens in the two test chambers containing 100% effluent on the first day of the test. In test
chambers with lower effluent concentrations, daily static renewal was also only partially successful at
ameliorating pH fluctuations. However, because the effluent was diluted, the concentrations of deionized
ammonia were proportionally smaller, and despite the observed increases in pH that occurred, the test
organisms survived in the other test chambers. Nevertheless, the impacts apparent in the test chambers
containing 100% effluent demonstrate that artifactual ammonia toxicity was not sufficiently accommodated
by static renewal methods.

As part of the quality control procedures, acute bioassay tests were also conducted using a reference toxic
chemical®® in order to determine the relative sensitivity of the test organisms. Results demonstrated that the
batch of Fathead Minnows (P. promelas) used in the July 2005 bioassay were particularly susceptible to
toxic exposure. They experienced 100% mortality in concentrations as low as 4 mg/L of the reference
toxicant®®. The concomitant LCs, for the reference toxicant was 2.8 mg/L, which is 1.5 standard deviations
below the average toxicant concentrations found in reference tests conducted in previous years.

Quantifiable Chemical Constituents

The nontoxic character of the MBCSD effluent was confirmed by the general absence of chemical
contaminants within the grab and composite samples collected on 13 July and 15 July 2005. The samples
were tested for the presence of 164 chemical compounds. Table 2 shows that only seven compounds were
detected in quantifiable amounts in the July-2005 effluent samples. These compounds were ammonia,
copper, lead, zinc, total cyanide, low-toxicity congeners of the herbicide dioxin, and a commonly occurring
phthalate compound (bis 2-ethylhexyl phthalate). Table 2 also shows that the concentrations measured for

19 Sodium dodecy! sulfate
2 ¢f. The Larval Fathead Minnow Juvenile Acute Laboratory Control Chart attached to this report
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Table 2. Comparison of Effluent Chemical Concentrations with NPDES Permit Limitations

Concentration

Constituent Units Measured Limitation®
Cyanide mg/L 0.021 0.13
Copper pg/L 15. 140.

Lead ug/L 2.1 270.

Zinc pg/L 56. 1620.
Dioxin (TCDD equivalents) pg/L 0.159 0.52%
Radioactivity (gross a) pCi/L 0.46+0.89 15.%
Radioactivity (gross p) pCi/L 11.6+3.01 50.%

Bis (2-ethylhexyl) phthalate (BEHP) pg/L 10. 470.%
Ammonia (as N) mg/L 33. 80.4

these seven compounds were all well below the discharge limitations promulgated by the NPDES permit.
The permit limits were derived from the receiving-water objectives stated in Table B of the California Ocean
Plan,?! and a critical initial dilution ratio of 133:1 computed from a conservative oceanic dispersion model
applied to the MBCSD outfall.?* Because the PQL’s?® for nearly all undetected compounds were well below
their respective permit limits, the chemical analyses were sensitive enough to detect potentially toxic levels
of compounds in the effluent. All analyses were conducted in accordance with EPA protocols.

All seven of the compounds found in the July-2005 effluent samples have been routinely detected at
similarly low concentrations within effluent?” and biosolid®® samples collected over the past decade.
Ammonia as nitrogen® is measured in grab effluent samples that are collected on a monthly basis. It has
always been present in detectable concentrations that average 23 mg/L, well below the most-stringent permit
limit of 80.4 mg/L, which applies to a 6-month median.

Metals

Similarly, the presence of copper, lead, and zinc at low concentrations within the July effluent sample is not
indicative of any significant new contaminant sources within the influent stream. Unlike synthetic organic
compounds, these metals occur naturally within the mineralogy of sediments along the central California
coast. They enter the wastewater collection system through erosion of natural mineral deposits. Copper, lead,
and zinc also frequently enter the wastewater collection system through internal corrosion of household
plumbing systems. Lead can also be introduced to the system from the illegal dumping of lead-based paints,
gasoline, or fuel-contaminated dusts. Given the history of consistently low but detectable lead

2! State Water Resources Control Board (SWRCB). 1997. California Ocean Plan, Water Quality Control Plan Ocean
Waters of California. State Water Resources Control Board, California Environmental Protection Agency.
Effective July 23, 1997.

22 See the discussion beginning on Page 111-1 in: Supplement to the 2003 Renewal Application for Ocean Discharge
under NPDES Permit No. CA0047881. Prepared for the City of Morro Bay, Morro Bay, CA, July 2003.

% The Practical Quantification Limit is the smallest quantifiable concentration based on the sample size and
analytical technique.

2 -month median limitation unless otherwise indicated.

25 30-Day Average

% Drinking Water Limit.

" Table 14 (Page 111-20) in: Supplement to the 2003 Renewal Application for Ocean Discharge under NPDES
Permit No. CA0047881. Prepared for the City of Morro Bay, Morro Bay, CA. July 2003.

%8 Table 22 (Page 111-78) op. cit.

# NHz-N
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concentrations, the latter are not a common occurrence, and did not measurably contribute to the
concentrations measured in the July-2005 effluent samples.

In addition, the measured concentrations of lead (2.1 pg/L) and zinc (56 pg/L) were only slightly above their
respective PQLSs (1 pg/L and 50 pg/L). Measured lead concentrations were more than 100 times lower than
the limits specified in the NPDES discharge permit. Similarly, copper and zinc concentrations measured in
the July effluent sample were more than an order of magnitude lower than their respective permit limits.

BEHP

The phthalate compound, bis (2-ethylhexyl) phthalate (BEHP), is a ubiquitous compound that has also been
consistently detected at low levels in effluent and biosolid samples collected over the past decade.®
Phthalate esters, such as BEHP, are components of synthetic dyes, resins, plasticizers, insecticides, and,
pharmaceuticals. Nearly 2.7 million metric tons (6 billion pounds) of phthalate esters are produced each year,
of which more than half is BEHP. BEHP is a physical plasticizer that is added to plastic resins to soften
them, providing increased flexibility. It is not, however, covalently bound to the resin, which allows it to
slowly leach out of the plastic and into the environment over time through evaporation or dissolution.
Because of their mobility, high vapor pressure, and the massive scale at which they are produced, phthalate
esters, and BEHP in particular, have become pervasive in the environment. However, although this phthalate
compound can negatively affect human health, concentrations would have to be 47-times higher than those
measured in July 2005 to be of a human-health concern.

Dioxin

The chemical compound dioxin was also detected in the July 2005 effluent sample. Like the phthalate
compounds, dioxins are ubiquitous in the environment. Trace amounts of dioxin are released to the
environment primarily through emissions from the incineration of municipal and chemical wastes, in exhaust
from automobiles using leaded gasoline, and from the improper disposal of certain chlorinated chemical
wastes. Dioxins are chemically stable and do not easily break down into other compounds. Therefore, once
produced, dioxins persist in the environment and are found almost everywhere. Extremely small
concentrations, less than a part-per-trillion, of various dioxin congeners are often found in effluent and
biosolids discharged from publicly owned treatment works where they are formed during the chlorination
process. Low concentrations of dioxin have been detected in 77% of the samples of MBCSD effluent
collected over the last decade.

Cyanide

Only one additional compound was detected at quantifiable amounts in the July-2005 effluent sample.
Cyanide was detected at a concentration (0.021 mg/L) only slightly above its PQL of 0.02 mg/L. The
measured concentration was almost 6-times lower than the permit limitation and therefore, not of ecological
concern. Although cyanide is not normally detected in effluent samples, it was also encountered in the
January-2005 effluent sample, and is commonly found in low concentrations in biosolids®. Although there
are many natural sources of cyanide, it is frequently used in pigments and can be introduced into the
collection system during photo processing and newspaper printing. Cyanide is also a component in many
insecticides. Regardless, at flow rates comparable to 2004, the mass emission of cyanide will remain well
below the stringent mass-loading goal of 57 kg/yr identified in the NPDES permit.

% Table 3 (Page 11-9) in: Supplement to the 2003 Renewal Application for Ocean Discharge under NPDES Permit
No. CA0047881. Prepared for the City of Morro Bay, Morro Bay, CA. July 2003.
* Table 22 (Page I11-77) op. cit.
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Table 3. Non-quantifiable Effluent Constituent Detects

Concentration

Constituent Units MDL Estimated™ PQL Limitation®
Antimony mg/L 13 18 100.0 160.8 %
Chromium pg/L 24 1.9 10.0 270.
Nickel ug/L 2.2 5 10.0 670.
Selenium pg/L 31 .94 2.0 2010.
Thallium ug/L 024 .067 1.0 1880.%
Chloroform ug/L .05 30 50 17400.
Toluene pg/L .057 31 50 11400000.%
Methylene chloride ug/L 16 16 1.0 — 3
Xylenes pg/L 23 58 1.0 —
1,4 Dichlorobenzene  pg/L .062 22 50 2410.%
3- &4-methyl phenol  pg/L .60 T4 2.0 470.”

Radioactivity

As in the past, radioactivity was also measured in effluent samples at low levels well below drinking water
standards. Alpha particle activity arises from natural mineral deposits that enter the collection system
through erosion. Beta particle activity arises from radioactive decay in both natural and man-made materials.

Detectable Chemical Constituents

In addition to the seven compounds detected in the effluent at quantifiable levels, eleven other constituents
were detected at levels too minute to be accurately quantified by standard laboratory procedures. These
compounds are listed in Table 3 along with their estimated concentrations. They include five naturally
occurring metals, a cleaning agent, two gasoline-related compounds, a chlorination by-product, a common
solvent, and a non-chlorinated phenolic compound.

Chloroform is a common by-product of wastewater and drinking water chlorination, while the volatile
organic chemical 1,4-dichlorobenzene is used to control moths, molds, and mildew, and to deodorize
restrooms and waste containers. Both compounds have been occasionally detected in quantifiable
concentrations in effluent samples collected in prior years. Another chemical, methylene chloride, is used as
an industrial solvent and as a paint stripper. It may also be found in some aerosol and pesticide products and
is used in the manufacture of photographic film. The two gasoline-related compounds, toluene and xylene,
comprise one-half of the aromatic hydrocarbon compounds collectively known as BTEX (benzene, toluene,
ethyl benzene, and xylene). BTEX compounds are primarily associated with gasoline contamination.

Conclusions

The comprehensive chemical and bioassay analyses conducted on effluent samples collected in July 2005
augment data collected over the last two decades. Together, these measurements demonstrate the consistently
benign nature of the discharge from the MBSCD treatment plant. The absence of heavy industry within the
collection area and the high performance of the treatment process are reflected in the general lack of toxicity
and chemical contaminants within the effluent samples. The concentrations of the few chemical compounds
that were detected in the July-2005 samples were typical of wastewater derived from domestic sources, and
all were far below limits specified in the NPDES discharge permit. All measurements fully complied with
the requirements and limitations specified in the current NPDES discharge permit.

* Not detected at levels above the indicated practical quantification (detection) limit
% Limit not specified in the NPDES discharge permit
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Please contact the undersigned if you have questions regarding these results.

Sincerely,

Douglas A. Coats, Ph.D.
Program Manager

Enclosure (Four Report Copies)



marine research specialists

3140 Telegraph Rd., Suite A - Ventura, CA 93003 - 805-644-1180

Mr. Bruce Keogh 8 September 2005
Wastewater Division Manager

City of Morro Bay

955 Shasta Avenue

Morro Bay, CA 93442

Reference: Transmission Electron Microscopy Analysis Result for Asbestos Performed on Composite
Effluent Sample Collected on 13 July 2005

Dear Mr. Keogh:

Enclosed are the results of a transmission electron microscopy analysis for asbestos conducted on a
composite effluent sample collected from the WWTP on 13 July 2005. The asbestos structure concentration
was calculated to be less than 4.3 MFL. Also included in this report are pertinent QA/QC data, including
chains of custody.

Table 1. Comparison of Effluent Chemical Concentrations and NPDES Permit

Limitations
Concentration
Constituent Units Measured Limitation®
Asbestos Structures >10 pm MFL <4.3 —*

Please contact the undersigned if you have any guestions regarding these results.

Sincerely,

Douglas A. Coats, Ph.D.
Program Manager

Enclosure (Four Report Copies)

! 6-month median limitation unless otherwise indicated.
2 Limit not specified in the NPDES discharge permit.
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Marine Research Specialists

3140 Telegraph Road
Ventura CA, 93003-3238

Project: Semi-annual eff
Project Number: [none]

Project Manager: Doug Coats Reported:

09/16/05 14:27

Base Neutral and Acid Extractables Organic Analysis (EPA Method 625)

BCL Sample ID: 0506889-02

| Client Sample Name: COMPOSITE, 7/13/05 2:00:00PM

Prep Run Instru- QcC MB Lab
Constituent Result Units PQL MDL Method Date Date/Time Analyst mentID Dilution Batch ID Bias Quals
Acenaphthene ND ug/L 2.0 0.26 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
Acenaphthylene ND ug/L 2.0 0.25 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
Aldrin ND ug/L 2.0 0.45 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
Aniline ND ug/L 5.0 0.72 EPA-625 07/15/05 07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
Anthracene ND ug/L 2.0 0.27 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
Benzidine ND ug/L 20 53 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
Benzo[a]anthracene ND ug/L 2.0 0.35 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
Benzo[b]fluoranthene ND ug/L 2.0 0.41 EPA-625 07/15/05 07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
Benzolk]fluoranthene ND ug/L 2.0 0.21 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
Benzo[a]pyrene ND ug/L 2.0 0.31 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
Benzo[g,h,ilperylene ND ug/L 2.0 0.66 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND V11
Benzoic acid ND ug/L 10 1.3 EPA-625 07/15/05 07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
Benzyl alcohol ND ug/L 2.0 0.30 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND V11
Benzyl butyl phthalate ND ug/L 2.0 0.74 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
alpha-BHC ND ug/L 2.0 0.42 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
beta-BHC ND ug/L 2.0 0.44 EPA-625 07/15/05 07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
delta-BHC ND ug/L 2.0 0.33 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
gamma-BHC (Lindane) ND ug/L 2.0 0.41 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
bis(2-Chloroethoxy)methane ND ug/L 2.0 0.37 EPA-625 07/15/05 07/21/05 01:03 SKC MS-B1 1 BOG0955 ND V11
bis(2-Chloroethyl) ether ND ug/L 2.0 0.37 EPA-625 07/15/05 07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
bis(2-Chloroisopropyl)ether ND ug/L 2.0 0.28 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955
bis(2-Ethylhexyl)phthalate 10 ug/L 5.0 1.3 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 24
4-Bromophenyl phenyl ether ND ug/L 2.0 0.41 EPA-625 07/15/05 07/21/05 01:03 SKC MS-B1 1 BOG0955 ND

BC Laboratories

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.

Page 3 of 14




Marine Research Specialists

3140 Telegraph Road

Ventura CA, 93003-3238

Project Number:

Project Manager:

Project:

[none]

Doug Coats

Semi-annual eff

Reported:

09/16/05 14:27

Base Neutral and Acid Extractables Organic Analysis (EPA Method 625)

BCL Sample ID:

| Client Sample Name:

COMPOSITE, 7/13/05 2:00:00PM

Prep Run Instru- QcC MB Lab
Constituent Result Units PQL MDL Method Date Date/Time Analyst mentID Dilution Batch ID Bias Quals
4-Chloroaniline ND ug/L 2.0 0.66 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
2-Chloronaphthalene ND ug/L 2.0 0.31 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
4-Chlorophenyl phenyl ether ND ug/L 2.0 0.27 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
Chrysene ND ug/L 2.0 0.43 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
4,4'-DDD ND ug/L 2.0 1.3 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
4,4'-DDE ND ug/L 3.0 1.2 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
4,4-DDT ND ug/L 2.0 1.6 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND V11
Dibenzo[a,h]anthracene ND ug/L 3.0 0.68 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
Dibenzofuran ND ug/L 2.0 0.29 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
1,2-Dichlorobenzene ND ug/L 2.0 0.32 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
1,3-Dichlorobenzene ND ug/L 2.0 0.34 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
1,4-Dichlorobenzene ND ug/L 2.0 0.39 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
3,3-Dichlorobenzidine ND ug/L 10 25 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
Dieldrin ND ug/L 3.0 1.5 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
Diethyl phthalate ND ug/L 2.0 0.39 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
Dimethyl phthalate ND ug/L 2.0 0.24 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
Di-n-butyl phthalate ND ug/L 2.0 0.31 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
2,4-Dinitrotoluene ND ug/L 2.0 0.23 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
2,6-Dinitrotoluene ND ug/L 2.0 0.29 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
Di-n-octyl phthalate ND ug/L 2.0 0.67 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
1,2-Diphenylhydrazine ND ug/L 2.0 0.22 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
Endosulfan | ND ug/L 10 1.7 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
Endosulfan I ND ug/L 10 0.85 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND

BC Laboratories

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.
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Marine Research Specialists

3140 Telegraph Road
Ventura CA, 93003-3238

Project Number:

Project Manager:

Project:

[none]

Doug Coats

Semi-annual eff

Reported:

09/16/05 14:27

Base Neutral and Acid Extractables Organic Analysis (EPA Method 625)

BCL Sample ID: 0506889-02 | Client Sample Name: COMPOSITE, 7/13/05 2:00:00PM

Prep Run Instru- QcC MB Lab
Constituent Result Units PQL MDL Method Date Date/Time Analyst mentID Dilution Batch ID Bias Quals
Endosulfan sulfate ND ug/L 3.0 1.3 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
Endrin ND ug/L 2.0 1.8 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
Endrin aldehyde ND ug/L 10 4.0 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
Fluoranthene ND ug/L 2.0 0.28 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
Fluorene ND ug/L 2.0 0.32 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
Heptachlor ND ug/L 2.0 0.35 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
Heptachlor epoxide ND ug/L 2.0 0.54 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
Hexachlorobenzene ND ug/L 2.0 0.44 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
Hexachlorobutadiene ND ug/L 2.0 0.37 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
Hexachlorocyclopentadiene ND ug/L 2.0 0.70 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND V11
Hexachloroethane ND ug/L 2.0 0.45 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
Indeno[1,2,3-cd]pyrene ND ug/L 2.0 0.61 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
Isophorone ND ug/L 2.0 0.35 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
2-Methylnaphthalene ND ug/L 2.0 0.39 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
Naphthalene ND ug/L 2.0 0.33 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
2-Naphthylamine ND ug/L 20 4.1 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND C02
2-Nitroaniline ND ug/L 2.0 0.29 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
3-Nitroaniline ND ug/L 2.0 0.49 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND V11
4-Nitroaniline ND ug/L 5.0 0.28 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
Nitrobenzene ND ug/L 2.0 0.26 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND V11
N-Nitrosodimethylamine ND ug/L 2.0 0.17 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
N-Nitrosodi-N-propylamine ND ug/L 2.0 0.41 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND V11
N-Nitrosodiphenylamine ND ug/L 2.0 0.30 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND

BC Laboratories

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.
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Marine Research Specialists
3140 Telegraph Road
Ventura CA, 93003-3238

Project: Semi-annual eff

Project Number: [none]

Project Manager: Doug Coats Reported: 09/16/05 14:27

Base Neutral and Acid Extractables Organic Analysis (EPA Method 625)

BCL Sample ID: 0506889-02

| Client Sample Name: COMPOSITE, 7/13/05 2:00:00PM

Prep Run Instru- QcC MB Lab
Constituent Result Units PQL MDL Method Date Date/Time Analyst mentID Dilution Batch ID Bias Quals
Phenanthrene ND ug/L 2.0 0.30 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
Pyrene ND ug/L 2.0 0.81 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
1,2,4-Trichlorobenzene ND ug/L 2.0 0.35 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
4-Chloro-3-methylphenol ND ug/L 5.0 0.32 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
2-Chlorophenol ND ug/L 2.0 0.27 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
2,4-Dichlorophenol ND ug/L 2.0 0.30 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
2,4-Dimethylphenol ND ug/L 2.0 0.58 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
4,6-Dinitro-2-methylphenol ND ug/L 10 0.30 EPA-625 07/15/05  07/21/05 01:03 SPB MS-B1 1 BOG0955 ND V11
2,4-Dinitrophenol ND ug/L 10 0.21 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
2-Methylphenol ND ug/L 2.0 0.36 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
3- & 4-Methylphenol 0.74 ug/L 2.0 0.60 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND J
2-Nitrophenol ND ug/L 2.0 0.35 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
4-Nitrophenol ND ug/L 2.0 0.16 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND V11
Pentachlorophenol ND ug/L 10 0.42 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
Phenol ND ug/L 2.0 0.18 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
2,4,5-Trichlorophenol ND ug/L 5.0 0.36 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
2,4,6-Trichlorophenol ND ug/L 5.0 0.39 EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955 ND
2-Fluorophenol (Surrogate) 45.6 % 46 -93 (LCL-UCL) EPA-625 07/15/05 07/21/05 01:03 SKC MS-B1 1 BOG0955 S09
Phenol-d5 (Surrogate) 43.5 % 31-69 (LCL-UCL) EPA-625 07/15/05 07/21/05 01:03 SKC MS-B1 1 BOG0955
Nitrobenzene-d5 (Surrogate) 105 % 67 - 117 (LCL - UCL) EPA-625 07/15/05  07/21/05 01:03 SKC MS-B1 1 BOG0955
2-Fluorobiphenyl (Surrogate) 84.3 % 53-111 (LCL-UCL) EPA-625 07/15/05 07/21/05 01:03 SKC MS-B1 1 BOG0955
2,4,6-Tribromophenol (Surrogate) 94.5 % 62-119 (LCL-UCL) EPA-625 07/15/05 07/21/05 01:03 SKC MS-B1 1 BOG0955
p-Terphenyl-d14 (Surrogate) 924 % 66 - 137 (LCL - UCL) EPA-625 07/15/05 07/21/05 01:03 SKC MS-B1 1 BOG0955

BC Laboratories

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.
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ACUTE AND CHRONIC BIOASSAY RESULTS







FATHEAD MINNOW ACUTE NPDES TEST

Lab No.: A-05071202
Client/ID: MRS - Morro Bay

Species: Pimephales promelas.
Age: /Y (1-14) days.
Regulations: NPDES.

Test solution volume: 250 ml.
Feeding: prior to renewal at 48 hrs.

Aeration: None, unless DO drops below 4.0 mg/l.

Number of replicates: 2.

Dilution water: Moderately hard reconstituted water.

QA/QC Batch No.: RT-050706.

TEST SUMMARY

Source: In-laboratory Culture.
Tesl lype: Static-Renewal.
Test Protocol: EPA-821-R-02-012.

n Aqualic

Testing
ﬂ Laboratories

Start Date: 07/12/05

Endpoints: Percent Survival at 96 hrs.

INITIAL WATER QUALITY PARAMETERS

‘ Additional Parameiers

Test chamber: 500 ml beakers.
Temperature: 20 +/- 1°C.
Number of fish per chamber: 10.
Photoperiod: 16/8 hrs light/dark.

100% Sample

# Chlorine neutralized with sodium thiosulfate (one drop per liter of 10% solution).

Control Day 1 . Dag Day 3 Day 4 |
Temperature (“C) 20, % Py c 'd o5 L e b2 A 3°cC
DO (mg/) e, 7.4 £.3 29 Z Lo
pH 5./ 2l 27 AP AP
Total Res. Chlorine (mg/l) 9, o & ) a
Ammonia (mg/l NH,-N) 0.2 U Y Yy Yo Yy
Alkalinity (mg/l CaCO,) £ 290 2l 292 A
Hardness (mg/l CaCO,) S/ 220 290 96 7 26 ¢
Conductivity (umhos) S0 EES 2070 1975 228
Comments:




Aguetic
FATHEAD MINNOW ACUTE NPDES TEST ?uanng

Laboratories

Lab No.: A-05071202
Client/ID: MRS - Morro Bay Start Date: 07/12/05

RAW TEST I}ATA

[ DﬁY 1 DAY 2 -|_ DAY 3 _”_—_ DAY 4—.'
. L ‘ 0 hr 24hr 0 hr Mhr 0 hr 24hr I_Illlllr 24hr
| - Analyst Initials:_ " // _&_?_J_ /3 ’ ,zfﬂv"q g I|_.? T&_\Jrzﬂhﬂ T T

_ Time of Readings: Lf 0 |/ .ZQ'.J AV | fAov || e
| 00 “ ]( sa |20 s7] 23 [ 54|24
215/ ~?.f-;i 52|50 | £2 ] o |

Control Temp ,‘2,-::) } 0.0 || 2ot | .3 20.7 2./
|; . RepA || — ,‘,9 — | {I - | ‘ — | s
i Alive 2 — ;‘{1 i

== i.u] ==i_ I :HJ'

bo L | 21 F.ﬂ? 2¢ | g7
I pH o | 7% l 8. | 29 | 5.
6.25% Temp A0.08 20.1 | 20.¢ ‘ iR
b ai Rep A — SO — Ji! -
._“f.-EB_‘ _ Vw1 T W -
Dﬂ f.f} L9l ¥ 201 5.
"H 251l g0 | 2% || 25
Toup IE 2 ;;.:.DH 20.1 ] q0.1 || 291
. Rep A ,J'LJ — ‘
# Alive
Rep B 3 — = L
DO I prd ’}Tﬁ' 5 S. Y : & .
pi \7; 7%‘?%‘ </ 725 : : .
Temp 2.0 | 201 | 2.0 ,lu‘f’ ,Z:)} 205 :a'sz.c:>|
i Alive i — /'?/J — KH _
Rep B i 14 — J'rf.”
b0 £3lsol gy " 53| 22 ” &5 ||
i 25 1221 7% | 3, 2| 27| 8.0
Temp 2f | Q0.6 || 2 | 20.0 |20,/ 20 :?
4 Alive oA — w — v = J"r g I
' Repp | — | / = L Jo | — za ] (0
T 7N ST e I j =
RN 2 2 A S = I

100% Temp 9.€ 20,0l - s —~ —
' Rep A - O — — o —_— e —
# Alive - :Ik
R‘.‘- B —— m ——a — I Ay — e e

e




Acute Fish Test-86 Hr Survival

Start Date: 12 Jul-05 11:00 TestID: 5071202f Sample 1D: CADD47881-Morro Bay SD
End Date: 16 Jul-05 12:00 Lab ID: CAATL-Agquatic Testing Labs Sample Type: EFF1-POTW
Sample Date: 11 Jul-05 00:00  Protocol: EPAA 91-EPA Acute Test Species: PP-Pimephales promelas
Comments:
Conc-% 1 2
D-Control  1.0000 1.0000
6.25 1.0000 1.0000
12.5 1.0000 1.0000
25 1.0000 1.0000
50 1.0000 1.0000
100 0.0000 0.0000
Transform: Arcsin Square Root Number Total
Conc-% Mean N-Mean Mean Min Max CV% N Resp Mumber
D-Control  1.0000 1.0000 14120 1.4120 1.4120 0.000 2 0 20
6.25 1.0000 1.0000 1.4120 14120 14120 0000 2 0 20
12.5 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 2 o 20
25 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 2 0 20
50 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 2 0 20
100 00000 0.0000 0.1588 0.1588 0.1588 0.000 2 20 20
Auxiliary Tests Statistic Critical Skew Kurt
MNormality of the data set cannot be confirmed
Equality of variance cannot be confirmed
Graphical Method
Trim Level ECS0
0.0% 70711
=z 1.0 o
[ Ua =\ | 03
0.8
0.7
@06
=
E_D.E
o
r 0.4
0.3
0.2
0.1
0.0 £ & &
1 10 100
Dose %
Page 1 ToxCalc v5.0 Reviewed by:; (7/\












Macrocystis Germination and Growth Test-Growth-Length

Start Date: 12 Jul-05 16:00  Test ID: 5071202k Sample 1D: CADD47881-Marro Bay SD
End Date: 14 Jul-05 16:00 LabID: CAATL-Aquatic Testing Labs Sample Type: EFF1-POTW
Sample Date: 11 Jul-05 00:00  Protocol: MBP 90 Tesl Species: MP-Macrocystis pyrifera
Comments:
Cone-% 1 2 3 4 5
B-Control 15750 16,500 16.500 15.750 16.500
D-Control  16.000 16.250 16.500 15750 16.750
56 15750 16.750 16.500 16.250 16.750
10 16.250 16.250 17.250 16.500 17.000
18 17.250 18500 16750 16.250 16.750
32 13750 13.500 14.250 14.000 11.750
56 8.250 13250 11.500 8.250 10.750
Transform: Untransformed Rank 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical Mean N-Mean
B-Control 16.200 0.8869 16.200 15750 16.500 2.536 a 16.488 1.0000
D-Control 16.250 1.0000 16.250 15750 16.750 2.433 5
56 16400 1.0092 16400 15750 16750  2.551 5 3150 16.00 16.488 1.0000
10 16650 1.0246 16.650 16.250 17.250 2728 5 32.50 16.00 16488 1.0000
18 16700 1.0277 16.700 16.250 17.250 2.220 5 35.50 16.00 16.488 1.0000
*32 13450 08277 13450 11.750 14280 7.365 5 15.00 16.00 13450 08158
*56 10.400 06400 10400 8.250 13250 20.790 5 15.00 16.00 10400 0.6308
Auxiliary Tests Statistic Critical Shew Kurt
Shapiro-Wilk's Test indicates nen-nermal distribution (p <= 0.01) 0.87979 (] 0.0154 3.20444
Barilett's Test indicates unequal variances (p = 6.53E-04) 21.4945 15.0863
The control means are not significantly different (p = 0.85) 0.19612 2.30601
Hypothesis Test (1-tail, 0.05) MOEC LOEC ChV TU
Steel's Many-One Rank Test 18 a2 24 5.55556
Linear Interpolation (B0 Resamples)
Point o, SE 95% CL(Exp)  Skew
ICO5 21.800 0.494 20681 23115 -0.0869
1C10 25.500 0.974 23.567 28231 -0.0918
IC15 28.399 1.460 26.554 33425 -0.0041 1.0
IC20 34.046 2.300 29.201 39660 -0.4266 0.8
1C25 40.533 ’
1C40 =56 0.8
IC50 >56 0.7
E 0.5
E_ 0.5
B 0.4
[
0.3
0.2
0.1
0.0 :
1 10 100
Dose %
Page 1 ToxCalc v5.0 Reviewed bYZM
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SHORT-TERM TOXICITY TEST

=

Lab No.: S\ o Bc_;,/

TEST DATA
No. Conec. Counted Carmin. Garmin.| 1 2 3 4 5 & 7 8 9 10
1 s~ | o2 52 [ 20 [ Clel7 [<S|s Y] G
| 2| /16 (OL] 92 | 10 el 2|812lclsl2|2] >
N B | | 9¢ | 10 Ac | £121216| 51515 «
"4 Fe ol TG | [ 226 |22l g2 2
2 se 1,99 6o | 43| 6l H| S| 7Syl el o
Lel se 1 el 90 T id Isle P57 =
1 /o e/l gl (o L1722 s D=2
Lel /g | osl ga |/ Glelaldss dalc] =
I I el g5 | 13 1Ll s7272lels]o 255
Wizz | j0b] 66| Yo ld|sls [D|ce|d]d=
ll BE W28 B 78 AR 4P AN B N R
2 | % (e g2 | 12|72 Szle[5]5 A ran
Pl ss gt 192 1 gd 1216|812 0] 5z lv [«
el WA (03171 | 12 13L>lsleldB 58>
il B 121 59 114 1slels]> 225122,
ol 3= | 08l 2L |32 | Yl |s|e D251 4
sl BT Y 14 1 (1 12151216 [5]5] 15152
sl se | 2] 3o | o) [HR[3[Y[z]z]z]2]¢] ¢
v B (5l 95 110 DL le]2lelddsT¢
0)sb |0l | 204 2512181413 4| g]s]yl3
Tt?rétercumersmn factor: 1 unit = 2.5 um at 400¥ power

21 Y~cS

Analyst: I/‘L\ Date:






GIANT KELP GERMINATION T“E"f'é':g _
AND GROWTH e
SHORT-TERM TOXICITY TEST

Lab No.: A-05071202-001

Client ID: MRS - Morro Bay Elfluent Start Date: 07/12/2005
WATER QUALITY READINGS
Initial Readings Final Readings
Temp DO Salinity Temp DO Salinity ||
V Jample _-] mgny | PH (0/oo) | ) (mg/) s (o/o0)

Control —‘|Tf,i-{ 2.7 | 2| 34 " J4T | 2e F 2] 3/
Brine Control || (L6 | 5.5 | 53 | 3 | 7 M 2.0 | ;| 39
5.6% 5.7 22 | 52| 29 | (13| 22| 52 3-\{'
10% (S| 26| g | 39 U2 | 2L | 5.2 |3 L')f
18% ﬂ 1572 2L | B 3¢ [ 143| 272 | 2| 34

32% 1SEe | 22| sz 34 | jd1| 9-2| 5.2 | 34
s 18] 20 [ g/ [ 3 | jde] 2.2 [ 72[3Y

Sample as received: Chlorine: 0.0 mg/l; pH: 7.lo; Salinity: ¢ ppt; Temp: 2°C;
DO: 7Y mgl; NH,N: 44 mg..

Brine Control contains equivalent amount of artificial sea salts as highest effluent concentration.

Initial readings: Analyst: /M Date: 7-{2-9 5 Time: /¢ et/
Final readings: Analyst: %_, Date: 7—/%-?5  Time: /& e




QA/QC REPORTS & CHAINS OF CUSTODY













































































































3C LABORATORIES INC SAMPLE RECEIPT FORM Alov. No. 10 012104 Page _ Of
|[SL|hmi55ion #: AS - f—,A’PV Project Code: TB Batch #
- SHIPPING INFORMATION SHIPPING CONTAINER

zederal Express O urs 0O Hand Delivery [ lce Chest B— None O
ﬂ BC Lab Field Service [ Other O (Specify) Box O Cther O (Specify]

Refrigerant:  lce "  Blue lce O MNone [ Other O Comments:

|Cﬁ51udv Seals:|lce Chest [ Containers O None & Comments:
| Intnet? Yos 00 No Intact? ¥ i

HAH samples rocoived? Yes 0 No D

All samplos containers intact? Yos E}/Nu ]

Dascription{s} match COC? Yes O Mo O

Il
0OC Received

Emissivity _ (2.2
Container _ i 42

Date/Time Zég {,P;..H,g

Ice Chest ID W
Temperature: C
SAMPLE CONTAINERS " z s | . T s A 3 s | 9 [ w

aT &G AL MINERALN GEMERAL PHYSICAL
“n‘ PE UMPRESERVED
| TINORGANIC CHEMICAL METALS )
LirT INORGANIC CHEMICAL METALS
Iirr CYANIDE

T NITROGEN FORMS

_TTOTAL SULFIDE
I!rnni'1 NITHATE | MITRITE
; Odml TOTAL ORGAMIC CARBOMN

T TOX
IPT CHEMICAL OXYGEN DEMAND

1A PHENOLICS

Bml VOA VIAL TRAVEL BLANK
|I-mqu VOA VIAL

TTEPA 413.01, 410,28, 4181

TODOR
|apioLoGICAL
]H..\ETF.RIQLQGH:AL

Oml YOA VIAL- 504

EFA SO08I608/8080 H

“ﬂ'r EFA 515.158150

IT EPA 515

JT EFA 525 TRAVEL BLANK
Il@n:ﬁm 547

00ml EPA 530.1

El'A S48
I TEPA ST 5210

TEPASS & 2D

T EpA sorser— & 14
| QT QAT

T AMBER

. ®YES 0O NO .

— —

Analyst Init_ és’:ﬁ ;

"

»

R >

ACZ )

07 JAKR
32 OZ JAN
OILSLEEVE
CB VIAL
| I'LASTI

S0 1; 3

AG

ERROUS IHOM
INCORE .

WmmeEnis:

imple Numbering Campleted By: # ::::“;2 Date/Time:

WX
]

|HADDCSWPEOILAD _MCS'lFﬂﬂ.MS WSAMAECT WF‘DI






























STANDARD OPERATING PROCEDURE

Attachment 10.B.1
SAMPLE LOG-IN CHECKLIST

ALTA Project No.: 2(9 (‘F CL{ L

1. Date Samples Amived: 5’05_ OAD_ witels___C/__ Location ,/JK-#Z
2. Time/ Date logged in; @@q{ 7/(T/£Inmals.(_~M Location: (_,dﬂ )

3, Samples Arrived By: (circle) @adg) UPS World Courier Other:

-~ e
4, Shipping Preservation: (circle)  lce W [nb)ry lce [ Mone Temp °C / /

YES/| NO | NA
5. Shipping Container(s) Intaci”?_If not, describe condition in comment section. : \/ :

6. Shipping Contalner(s) Custody Seals Present? V4 W}/
intact? If not intact, describe condttion in comment secfion. o 4 \./

7. Shipping Documentation Present? (circle)  Shipping Label @ \/

- Tracking Number %%\ ]gss O_H%

8. Sample Cusiody Seal(s) Present? No. of Seals or Seal No. v /
Intact? If not intact, describe condifion in comment secfion. ; v

9. Sample Container Intact? If no, indicate sample condition in comment section. \/; .
40. Chain of Custody (COC) or other Sample Documentation Present? \/
4. COC/Documentation Acceptable? If o, complete COC Anomaly Form. | v
12. Shipping Container (circle): @) Client @nr Return or Disposed
13. Container(s) andlor Bottie(s) Requested? o

14, Drinking Watef Sample? (HRMS Only)  If yes, Acceptable Preservation? Y or N \-\/‘/}f/
Preservation Info From? (circle) COC  or  Sample Contalner or None Noted

Comments:

ALTA Analytical Laboratory
El Dorado Hills, GA 85762
SOP# CH10B_R18, Page 6 of 12
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QA/QC Batch No.:

Rroso?obt

FATHEAD MINNOW ACUTE REFERENCE TOXICANT TEST

Species: Pimechales promelas.

Test typs: Static, renewal at 4shr, Regulations: MEDES.
Test chamber volume: 250 ml.
Test chamber: 600 ml beakers.

Weber of replicates: 2.

Photoperiod: 16/8 hrs light/dark.

TEST SUMMARY
Source: In-lab Culture.

Endooints: LCS0 at 96 hre.
Temperature: 20 +/- 1°C.

Mumber of fish per chamber: 10.
Ref. bodcant: Sodium dodecyl sulfate (SDS).

age: /4

days (1-14).

Test Protoool: EPA/S600/4-20/027F.
Feeding: Prior to renswal al 4B8hr.
Beration: Nore, unless DO drops below 4.0 mg/fl
Dilution water: Mod. hard reconstituted water,

TEST DATA
INITIAL 24 Hr 48 Hr RENEWRAL 12 Br 96 Hr
S T o P s 2805 g 7905 Jzow | 2~10-28 .Iti-'fb—ﬁjl
RRALEST: | (O~ - P . S 2.
“cm;ﬂ“cmm#mﬂ“cm;ﬂ#mrcnt:rpﬂﬂcmw#Dead*-::m;ﬂ#naad
ComRoL Qﬂ.fﬂ’h@@fﬁﬂ ?.‘ii{) O3 fA7 8| ¢ ) QE-‘ g8 a6 225 | o) o Pe3?oR9] A~ ©
Lo wanby lsslsalwibal 2l v | olude sl Ol o bollsslsiladssl A ol o3l o
2.0 m3/1 a1l 207 52| O 0 k226508 | 0l ko1 s3le koo 377 o o be3le 3] |
4.0 o/ 150|027 475] | & j.l?‘?#l oo sefefon] w | sl [T = Y
| s-0 oty ll9 ) lpalaarly, s [ 100 —| 4 A==k |-1=]=l -]l =l - l=l=l=F
%1 Akalinity:_ $"7 mg/l; Havdness: 9/ my/l; Conductivity: 5 ¢4 umho.
80S: Alkalinity: </, mg/fl; Haxdness: g2 mgfl; Conductivity: $3¢° umho.

Losn: A E:ng.."'l

Mathod: Grapl‘ucal& Trimeed Speavman-Karber —

REJULTS

95% Confidence Limits:

~ sug

w1

Probik






LC50 mg/I SDS

=

' Fathead Minnow Acute Laboratory Control Chart

CW% = 256
-
o
e =] i - = - - [ - o = ] = ol " ] ry s
: % ¢ & § % & § &g ¢ § g g &8 83 g B § § § 6§
g a 3 Z & 3 3 3 3 2 5 i 3 a 3 ] Z E g -] |
] EY H H H e 8 2 = -] a " E = F - = H 34 I ]

Reference Toxicant Tests
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TEST ORGANISM LOG Al

@[__

FATHEAD MINNOW - LARVAL
(Pimephales promelas)

QA/QC BATCHNO.: 2v-¢ ol

SOURCE: In-Lab Culiore

DATE HATCHED: _ 6 -22-¢5

APPROXIMATE QUANTITY: 4 &<

GENERAL APPEARANCE: EM

# MORTALITIES 48 HOURS PRIOR TO
TO USE IN TESTING: C2

DATES USED IN LAB: 76 168
to
Fe . F

AVERAGE FISH WEIGHT: _ 0-¢¢.S  gm

TEST LOADING LIMITS: 0.65 gm/liter

200 m! test solution volume = 0.013 2m mean fish weight limit
250 ml test solution volume = 0.016 gm mean fish weight limit

ACCLIMATION WATER QUALITY:
Temp.: 22 °C pH: -9 Ammonia: &- Zmg/l NH;-N

DO: F-7Z mgi Alkalinity: £/ mg/l Hardness: ¢ 2. mg/l

S
READINGS RECORDED BY: f/' DATE: > /2 905



















Macrocystis Germination and Growth Test-Proportion Germinated

Start Date: 12 Jul-05 16:00 TestID: RT-050712k Sample 1D: REF-Ref Toxicant
End Date: 14 Jul-05 16:00 Lab ID: CAATL-Aqualic Testing Labs Sample Type: CUCL-Copper chioride
Sample Date: 12 Jul-05 00:00 Protocal; MBP 90 Test Species: MP-Macrocyslis pyrifera
Comments:

Conc-ug/L 1 2 3 4 5

D-Contral 0.9065 0.8835 0.8682 0.8713 0.9083
10 0.8918 09135 0.8835 08074 0.8738

18 08824 0.8559 0.8952 0.8022 048738

32 0.8515 08333 07788 07019 0.8165

56 03143 04667 05283 05586 0.3333

100 0.1346 0.2333 0.2883 02150 0.2745

180 0.0354 0.0935 00187 00374 0.0187

Transform: Arcsin Square Root 1-Tailed Number Total
Conc-ug/lL  Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD  Resp Number
D-Control 0.8877 1.0000 1.2300 1.2007 1.2631 2.439 5 59 527
10 08840 1.0071 12399 12076 1.2722 2.164 8 -0.234 2409 01017 56 529
18 0.8B20 09836 1.2210 1.1814 1.2539 2.332 4] 0.215 2409 01017 62 524
*32 0.7964 0.8971 11056 0.9933 1.1752 6.485 ] 2.946 2409 01017 106 520
*56 04402 04858 07241 0.5951 0.8441 15682 5 11.980 2409 01017 299 535
*100 0.2291 0.2581 04980 03757 0.5668 15229 ] 17.380 2408 01017 418 544
*180 0.0407 0.0458 01838 01371 0.3107 36.586 4] 24.537 2409 01017 519 541
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution {p = 0.01} 0.9621 0.91 -0.271 0.19542
Bartlett's Test indicates equal variances (p = 0.04) 12.9914 16,8119
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSEB MSE F-Stat F-Prob df
Dunnett's Test 18 32 24 0.07165 0.8B46 0.00446 198.385 1.3E-21 6,28
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value  Mu Sigma Iter
Slope 3.81708 0.31058 275475 4.4794 0.11195 146782 13.2767 54E-03 1.79049 0.27647 a
Intercept -1.4763 0.57916 -3.0843 0.13167
TSCR 01023 0.0166 0.0562 0.1484 1.0
Point Probits ug/L  95% Fiducial Limits o
ECO1 2674 14.0389 B.04147 19.9406 '
ECO5 3.355 216642 14.1186 284978 08
EC10 3718 27.3013 19.0218 34.5412 07
EC15 3.964 31.9117 23.2285 39.3795
EC20 4158 36.1251 27.1951 43.7531 & 08
EC25 4326 40.1805 31.0995 47.9432 S 05
EC40 4,747 525349 43.2882 60.8004 E
ECS50 5000 61.729 52.4153 70.7041 i 04
ECED 5253 725323 62.8602 B82.9951 0.3
EC75 5.674 94,8338 B2.8816 111.139 0.2
ECE0 5842 10548 91.7418 125817 '
EC85 6.036 119.407 102.824 146.023 0.1
ECS0 6.282 139.571 118.117 176.972 0.0 4
EC85 6.645 175.888 144.156 236.794 1 10 400 1000
ECY9 7.326 271.423 207.319 413136 Dose uglL
Page 1 ToxCalc vs5.0

Reviewed by: E }









IC25 ug/l Copper

G}ant Kelp Germ Tube Growth Laboratory Control
Chart

CV% =72
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GIANT KELP GERMINATION AND GROWTH
SHORT-TERM TOXICITY TEST

=

Lab No.: RPT-cSep| T
TEST DATRZ

petri] Test | Total | naber | Mamber Germ Tube Lengths (micrometer wnits) |
Dish Sample | Number of Non- == —— —
No. "__mc.J__CamtEi__Germrl. Garmin.ff 1 | 2 | 3 (4| 5|6| 78| 9| 10
1l se ool co | solul2[3[As[S[4][3]3] g
ol N = (6?1 a3 | jd 612l els2 D1 515 ¢
H3 322 { s0ll| 6 | S 16|22 &s1?216|4]7|c|S
1 /F 1S | g4 121716 ls |26l 51> D] &
NE 22 (ed | 74 | g0 13 |xals |4 2z]=]3|4]3
slio |y lag | )r|olelS[ololclslz]e] >
7 ; FO [0 o (o3| ™ ZzZ2|=z|Z2|=22(2|=2| 2
.l /5 (e3l 93 | Jo (617|725 |2leld 2] >
1l se | el g2l 4913|614 (2|24 (3|3[2]|Y
2] < ;o g5 | 1312112121812 5|4 |D
ol 3> | el g v leld s 2[uu]Sle el <
=] jo 1 yed] 95 | 9 [2lelA5]0le]s sz o]
Bl 82 Jer]  lros|zalo]zlz|dlz]2] 2] 3]
“l o | e | 38 |92 |23 |4 [2|3|u|3|3]3
5] e | so5| 36 | 23 ]elsld]d[3]g] 2]zl y
sl e | yeal ga | o ldgolelola 0lsEo
7] 3% [ed] 81 | 23|62 [S|Hd|6l&(S|6|S]
Bl /8 | o3| G0 123 2|63 7|5 2le|2]|>]Y
Bl /oo (il 22 | 29 1212|345 2l2l2 slv
1l 0 J¢e2l9/ 112 1217216P 2|26 (8>
mmmm factor: 1 unit = 2.5 um at 400X power.

Analyst: }/ S iy P

Date:

>—19-a S




SHORT-TERM TOXICITY TEST
[ &\
Lab No.: BT~ 2SeD L
TEST DATA
[Petei] mest [ Total | wumber | mumber G@
Dlj\iit.l “ C‘_';fS“n]ElE “ m_“ E-Ezfm_‘n gL.l. 2 3 i -] (= 7 B8 9 _ll;_
33t o) 3 131 161971 1siu|2l&ls]s
| 2] seo lr/a,gu 22| 721G 2z2[1] 22|23 |4|c|els |
| 23 /& (o GO0 | 2\ 2l el2 1S &l 2 > s1e|l £
2] e | oD 23 | g4 = 24|y z]=]z2] 5] 2] =
fﬁﬂzﬁg gz | 10 2 Dl eH] Dl sy 5§ S
26 |, $0 [L3] o (o) S22 =2=2| ==2|2]| 3] 2
|71 ¢ Lol 4o |0 b lelzls|s[ Ao
20 1890 ool jo | g2 |2y 22] 22| 3]~] =
21 32 | 1071 §9 | 22 |Ss 6|4 |glé|22sl6
| 2 spol (el | 2 L o5 |3 2]z |2 2>|2] 2l 2] S
il W2 WY/l RZ35 WA 1A vd B EARIA R I
2) ¢ Vel qai | j2|dEhle DI 1P E]
Eloe e dalse sl alalslelel= 2
| 3l se0 | (2] 28 | 24/ 1413 US|z 3] q] =
L =10 | /o3 a0 | IZ2[<lel6lc50]E] >
36
[3? | || |
EBE"
mﬂi:n:mter: conversion factor: 1 unit = 2.5 um at 400X power. [

Analyst: %&“ Date:  9_/d-2S











