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ORANGE COUNTY SANITATION DISTRICT

February 17, 2010

Gerard J. Thibeault, Executive Officer
California Regional Water Quality Control Board
Santa Ana Region 8

3737 Main Street, Suite 500

Riverside, CA 92501-3339

SUBJECT: Board Order No. R8-2004-0062, NPDES Permit No. CA0110604
2008-09 Marine Monitoring Annual Report

Enclosed is the Orange County Sanitation District's 2008-09 Marine Monitoring
Report, which focuses on the findings and conclusions for the period July 1, 2008 to
June 30, 2009. The overall conclusions reached are consistent with previous reports,
which document that the disposal of our treated and disinfected effluent into coastal
marine waters continues to protect the environment and human health.

The results of the 2008-09 monitoring effort showed limited and minimal changes in
the receiving water and sediment. Plume-related changes in temperature, salinity,
dissolved oxygen, pH, and transmissivity beyond the Zone of Initial Dilution (ZID) were
well within the range of natural variability, and compliance with numeric receiving
water criteria was achieved over 90% of the time. Low concentrations of bacteria in
water contact zones, together with the limited distributions of ammonia, suggest that
the wastewater discharge has had no discernable impact on the environment. This
was reflected in the healthy and diverse infaunal, fish, and macroinvertebrate
communities seen in the monitoring area outside the ZID. The low levels of
contaminants in fish tissues and the low incidents of external abnormalities and
diseases in fish populations demonstrated that the outfall was not an epicenter of
disease. Consequently, our ocean monitoring program continues to demonstrate that
the receiving water has not been degraded by the District's wastewater discharge.

Should you have questions regarding the information provided in this report, or wish to
meet with District’s staff to discuss any other ocean monitoring report, please feel free
to contact me at (714) 593-7080. However, you may also contact Dean Pasko, the
supervisor of our ocean monitoring program, who may be reached at (714) 593-7535

or at dgasko@ocsd.comQ

Edward M. Torres
Director of Technical Services

ET:JLA:p|j
N:\Lab\LABUJONK\LETTERS_OMP_2009\0CSD 2007-08 Annual Report Cover Letter.doc

Enclosure

c: Wayne Nastri, U.S. EPA, Region IX

We protect public health and the environment by providing effective wastewater collection, treatment, and recycling.



February 24, 2010

Certification Statement

The following certification satisfies Section A.10 and A.15 of the Orange
County Sanitation District's Monitoring and Reporting Program No. R8-2004-
0062, NPDES No. CA0110604, for the submittal of the attached OCSD Annual
Report 2009 — Marine Monitoring.

| certify under penalty of law that this document and all
attachments were prepared under my direction or supervision in
accordance with a system designed to assure that qualified
personnel properly gather and evaluate the information
submitted. Based on my inquiry of the person or persons who
manage the system, or those persons directly responsible for
gathering the information, the information submitted is, to the
best of my knowledge and belief, true, accurate, and complete. 1
am aware that there are significant penalties for submitting false
information, including the possibility of fines and imprisonment for
known violations.

&l.Cn p P /40O

Edward M. Torres, P.E. Date
Director of Technical Services
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FIGURES

Chapter 1 - THE OCEAN MONITORING PROGRAM

Figure 1-1.
Figure 1-2.

Figure 1-3.

Figure 1-4.

Figure 1-5.

Regional setting for the District’'s ocean monitoring program.

Annual (a) and monthly (b) total beach attendance for Huntington Beach and
Newport Beach. Annual values represent from July 1 to June 30 of each year. Solid
red line on each plot represents historical mean value (1993—-2009).

30-day geometric means, 30-day running minimums, and 30-day running maximums
for (a) total coliform bacteria, (b) fecal coliform bacteria, and (c) enterococcus
bacteria measured in the District's final effluent from July 1, 2002 to June 30, 2009.
Operational goals are 180,000 MPN/100 mL, 36,000 MPN/100 mL, and 6,300
MPN/100 mL, respectively.

Annual (a) and monthly (b) total rainfall for Newport Harbor, California with annual (c)
and monthly (d) total flow for the Santa Ana River. Annual water year rainfall values
represent from October 1 to September 30 of each year. Solid line on each plot
represents historical mean (1923-2009).

Trends in the District’s effluent flow compared to Orange County population and
selected effluent constituent discharges to the San Pedro shelf region, 1975-2009.

Chapter 2 - COMPLIANCE DETERMINATIONS

Figure 2-1.

Sampling locations for nearshore (surf zone) monitoring stations, 2008-09.

Chapter 3 - COASTAL OCEANOGRAPHY AND WATER QUALITY

Figure 3-1.
Figure 3-2.
Figure 3-3.

Figure 3-4.

Figure 3-5.

Figure 3-6.

Figure 3-7.

Figure 3-8.

Figure 3-9.

Figure 3-10.

Figure 3-11.

Water quality monitoring and current meter stations for 2008-09.

Sampling locations for regional (central bight) water quality monitoring program.
Multivariate El Nifio southern oscillation (ENSO) index indicating El Nifio and La Nifia
events (less than and greater than an index of +1 and -1, respectively) and upwelling
anomaly index indicating upwelling events, 2005-2009. Current program year
denoted in gray.

Seasonal patterns of temperature (°C) for summer (August 2008), fall (November
2008), winter (February 2009), and spring (May 2009) for the Central Bight Water
Quality grid.

Seasonal patterns of salinity (psu) for summer (August 2008), fall (November 2008),
winter (February 2009), and spring (May 2009) for the Central Bight Water Quality
grid.

Seasonal patterns of dissolved oxygen (mg/L) for summer (August 2008), fall
(November 2008), winter (February 2009), and spring (May 2009) for the Central
Bight Water Quality grid.

Seasonal patterns of chlorophyll-a (ug/L) for summer (August 2008), fall (November
2008), winter (February 2009), and spring (May 2009) for the Central Bight Water
Quality grid.

Bottom temperature (°C) and current speed (cm/s) and direction by depth for mooring
M-21, July 2008—June 2009. Blue lines denote water quality sampling events.
Average current speed (cm/s) and direction by depth for mooring M-21, July 2008—
June 2009.

Seasonal patterns of temperature (°C) for Summer 2008 (August 4, 6, 7), Fall 2008
(November 3, 6, 12), Winter 2009 (February 3, 4, 25), and Spring 2009 (May 4, 7,
19).

Seasonal patterns of thermocline depth for Summer 2008 (August 4, 6, 7), Fall 2008
(November 3, 6, 12), Winter 2009 (February 3, 4, 25), and Spring 2009 (May 4, 7,
19). The thermocline is defined as change in temperature >0.30 °C/m.
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Figure 3-12.

Figure 3-13.

Figure 3-14.

Figure 3-15.

Figure 3-16.

Figure 3-17.

Figure 3-18.

Figure 3-19.

Figure 3-20.

Figure 3-21.

Figure 3-22.

Figure 3-23.

Seasonal patterns of salinity (psu) for Summer 2008 (August 4, 6, 7), Fall 2008
(November 3, 6, 12), Winter 2009 (February 3, 4, 25), and Spring 2009 (May 4, 7,
19).

Examples of plume-related salinity changes (circled in red) near the outfall on
selected days for each quarter.

Seasonal patterns of dissolved oxygen (mg/L) for Summer 2008 (August 4, 6, 7), Fall
2008 (November 3, 6, 12), Winter 2009 (February 3, 4, 25), and Spring 2009 (May 4,
7,19).

Seasonal patterns of pH for Summer 2008 (August 4, 6, 7), Fall 2008 (November 3,
6, 12), Winter 2009 (February 3, 4, 25), and Spring 2009 (May 4, 7, 19).

Seasonal patterns of light transmission (%) for Summer 2008 (August 4, 6, 7), Fall
2008 (November 3, 6, 12), Winter 2009 (February 3, 4, 25), and Spring 2009 (May 4,
7,19).

Seasonal patterns of secchi depth (m) for Summer 2008 (August 4, 6, 7), Fall 2008
(November 3, 6, 12), Winter 2009 (February 3, 4, 25), and Spring 2009 (May 4, 7,
19). Higher secchi values indicate clearer water.

Seasonal patterns of water color (Forel/Ule) for Summer 2008 (August 4, 6, 7), Fall
2008 (November 3, 6, 12), Winter 2009 (February 3, 4, 25), and Spring 2009 (May 4,
7, 19). Lower water color values indicate clearer water.

Quarterly average chlorophyll-a fluorescence (ug/L; green line) and
photosynthetically active radiation (PAR; pE/(cm2-sec); blue line) with depth for
Summer (August 2008), Fall (November 2008), Winter (February 2009), and Spring
(May 2009). Red dashed line represents the 10 % light penetration level.
Comparisons of quarterly average depths (m) for 10% PAR, 1% PAR, and Secchi for
Summer 2008, Fall 2008, Winter 2009, and Spring 2009.

Seasonal patterns of chlorophyll-a (ug/L) for Summer 2008 (August 4, 6, 7), Fall
2008 (November 3, 6, 12), Winter 2009 (February 3, 4, 25), and Spring 2009 (May 4,
7,19).

Seasonal patterns of ammonia (mg/L) for Summer 2008 (August 4, 6, 7), Fall 2008
(November 3, 6, 12), Winter 2009 (February 3, 4, 25), and Spring 2009 (May 4, 7,
19).

Seasonal patterns of total coliforms (MPN/100mL) for Summer 2008 (August 4, 6, 7),
Fall 2008 (November 3, 6, 12), Winter 2009 (February 3, 4, 25), and Spring 2009
(May 4, 7, 19).

Chapter 4 - SEDIMENT GEOCHEMISTRY

Figure 4-1.
Figure 4-2.

Figure 4-3.

Figure 4-4.
Figure 4-5.

Figure 4-6.
Figure 4-7.

Sediment geochemistry sampling stations for annual and quarterly surveys, 2008-09.
Spatial distributions of total linear alkyl benzenes (tLAB), median grain size (phi), and
fine sediments (% less than 62 micron diameter) during July 2008.

Distribution of mean and standard deviation values for total LAB (yg/kg), median phi,
fines (%), total organic carbon (%), dissolved sulfides (mg/kg), total PAH (yg/kg),
total DDT (ug/kg), total pesticides (ug/kg), and total PCB (uyg/kg) in sediments at the
60 m shelf stations during 2008-09.

Spatial distributions of total organic carbon (TOC), dissolved sulfides (mg/kg), and
total polycyclic aromatic hydrocarbons (ug/kg) during July 2008.

Spatial distributions of total DDT (tDDT), total pesticides, and total PCB (tPCB)
concentrations (yg/kg) during July 2008.

Spatial distributions of zinc (mg/kg) and mercury (mg/kg) during July 2008.
Distribution of mean and standard deviation values (mg/kg) for arsenic, beryllium,
cadmium, chromium, copper, lead, mercury, nickel, selenium, silver, and zinc in
sediments at the 60 m shelf stations during 2008-09..
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Figure 4-8.

Figure 4-9.
Figure 4-10.

Principal components analysis (PCA) station plot. Station symbols correspond to
PCA station groupings (group numbers).

Map of station groups from principal components analysis for July 2008.

Changes over time for total DDT, total PCB, total PAH, median phi, % fines,
sulfides1, total organic carbon, arsenic, beryllium, cadmium, chromium, copper, lead,
mercury, nickel, selenium, silver, and zinc in sediments at the 60 m shelf station
groups during 1997-2009..

Chapter 5 - MACROBENTHIC INVERTEBRATE COMMUNITIES

Figure 5-1.
Figure 5-2.

Figure 5-3.

Figure 5-4.

Figure 5-5.
Figure 5-6.

Figure 5-7.
Figure 5-8.

Benthic infauna sampling stations for annual and quarterly surveys, 2008-09.

Spatial distributions of number of species, abundance, Shannon-Wiener diversity
(H’), and species evenness (J’) during July 2008.

Spatial distributions of infaunal trophic index (ITl) and benthic response index (BRI)
during July 2008.

Annual mean values for benthic infauna parameters for the period 1985-2009: No. of
species, abundance, biomass, Shannon-Wiener diversity (H’), Margalef species
richness (SR), Schwartz’s 75% dominance, species evenness (J’), infaunal trophic
index (ITl), and benthic response index (BRI).

Spatial distribution of abundance of Euphilomedes carcharodonta, Capitella
“capitata” complex, Amphiodia urtica, and selected amphipods during July 2008.
Summary of cluster analysis and relationships among stations and infaunal species
groups for July 2008.

Map of station groups from cluster analysis for July 2008.

Non-metric multi-dimensional scaling (MDS) station plot with cluster analysis overlay.
Station symbols correspond to cluster analysis station groupings (group numbers).

Chapter 6 - TRAWL COMMUNITIES AND ORGANISM HEALTH

Figure 6-1.
Figure 6-2.

Figure 6-3.

Figure 6-4.

Figure 6-5.

Figure 6-6.

Figure 6-7.

Otter trawl stations for semi-annual surveys, 2008-09.

Mean and 95% confidence interval for number of species, number of individuals
(abundance), and biomass of demersal fish collected during the summer (July 2008)
and winter (January 2009) surveys. Only one sample was collected at stations T2,
T6, T10, and T14 during the summer of 2008 (see methods).

Comparison of demersal fish parameters by station groups: farfield downcoast (T3),
farfield upcoast (T11 and T13), outfall (T1 and T12), shallow (T2 and T6), and deep
(T10 and T14). All data for mean number of species, abundance, and biomass by
station group are for the period 1985-2009.

Mean and 95% confidence interval for diversity indices — Shannon-Wiener Diversity
Index (H’), Margalef Species Richness (SR), and Schwartz’s 75% Dominance Index
of demersal fish collected during the summer (July 2008) and winter (January 2009)
surveys. Only one sample was collected at stations T2, T6, T10, and T14 during the
summer of 2008 (see methods).

Results of classification analysis of demersal fish assemblages collected during the
summer (July 2008) and winter (January 2009) trawl surveys. Data are presented as
a non-metric multi-dimensional scaling (MDS) ordination plot and a dendrogram of
major station clusters: inner (36 m), middle (55 m) and outer (137 m) shelf. Stations-
surveys are denoted by S for summer and W for winter.

Two-dimensional MDS plots of square-root transformed species abundance data at 9
stations sampled in summer (July 2008) and winter (January 2009). Mean
abundances per trawl for the dominant species in each cluster group are super-
imposed as bubbles, where increased size represents greater abundance.

Mean Fish Response Index (FRI) by station in 2008-09 and annual mean FRI for
outfall Station T1 and farfield upcoast Station T11.
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Figure 6-8.

Figure 6-9.

Figure 6-10.

Figure 6-11.

Figure 6-12.

Figure 6-13.

Figure 6-14.

Figure 6-15.

Figure 6-16.

Figure 6-17.

Comparison of demersal fish parameters at OCSD stations T1 and T11 in 1994,
1998, 2003, and 2008 and regional POTW and non-POTW stations from the 1994,
1998, and 2003 regional monitoring surveys. All data for mean number of species,
abundance, biomass, and Shannon-Wiener diversity (H') are for summer surveys
only. Error bars represent the range of values (minimum and maximum) for each
station group per survey.

Mean and 95% confidence interval for number of species, number of individuals
(abundance), and biomass of epibenthic macroinvertebrates collected during the
summer (July 2008) and winter (January 2009) surveys. Only one sample was
collected at stations T2, T6, T10, and T14 during the summer of 2008 (see methods).
Comparisons of the most abundant epibenthic macroinvertebrates: trailtip sea pen
(Acanthoptilum sp.), brokenspine brittlestar (Ophiura luetkenii), ridgeback rock shrimp
(Sicyonia ingentis), California blade barnacle (Hamatoscalpellum californicum), and
yellow sea twig (Thesea sp.) by station group — farfield downcoast (T3), farfield
upcoast (T11 and T13), outfall (T1 and T12), shallow (T2 and T6), and deep (T10 and
T14). Data are expressed as annual mean abundance (July—June) from 1985 to
2009; n=4-6 replicates/station/year.

Comparison of epibenthic macroinvertebrate parameters by station groups: farfield
downcoast (T3), farfield upcoast (T11 and T13), outfall (T1 and T12), shallow (T2 and
T6), and deep (T10 and T14). All data for mean number of species, abundance, and
biomass by station group are for the period 1985-2009.

Mean and 95% confidence interval for diversity indices — Shannon-Wiener Diversity
Index (H'), Margalef Species Richness (SR), and Schwartz’s 75% Dominance Index
of epibenthic macroinvertebrates collected during the summer (July 2008) and winter
(January 2009) surveys. Only one sample was collected at stations T2, T6, T10, and
T14 during the summer of 2008 (see methods).

Comparison of epibenthic macroinvertebrate parameters at OCSD Stations T1 and
T11 in 1994, 1998, 2003, and 2008 and regional POTW and non-POTW stations
from the 1994, 1998, and 2003 regional monitoring surveys. All data for mean
number of species, abundance, biomass, and Shannon-Wiener diversity (H') are for
summer surveys only. Error bars represent the range of values (minimum and
maximum) for each station group per survey.

Mean concentrations of total DDT (ug/kg wet weight) in hornyhead turbot
(Pleuronichthys verticalis) muscle tissue, English sole (Parophrys vetulus) muscle
tissue, and Pacific sanddab (Citharichthys sordidus) whole body tissue for size
classes 0 (5-8 cm), 1 (9-13 cm), and 2 (14-16 cm) in July 2008 at outfall (OF)
versus farfield (FF) sites.

Mean concentrations of total PCB (yg/kg wet weight) in hornyhead turbot
(Pleuronichthys verticalis) muscle tissue, English sole (Parophrys vetulus) muscle
tissue, and Pacific sanddab (Citharichthys sordidus) whole body tissue for size
classes 0 (5-8 cm), 1 (9-13 cm), and 2 (14-16 cm) in July 2008 at outfall (OF)
versus farfield (FF) sites.

Mean concentrations of total chlorinated pesticides (yg/kg wet weight) in hornyhead
turbot (Pleuronichthys verticalis) muscle tissue, English sole (Parophrys vetulus)
muscle tissue, and Pacific sanddab (Citharichthys sordidus) whole body tissue for
size classes 0 (5-8 cm), 1 (9-13 cm), and 2 (14-16 cm) in July 2008 at outfall (OF)
versus farfield (FF) sites.

Mean concentrations of mercury (mg/kg wet weight) in hornyhead turbot
(Pleuronichthys verticalis) muscle tissue, English sole (Parophrys vetulus) muscle
tissue, and Pacific sanddab (Citharichthys sordidus) whole body tissue for size
classes 0 (5-8 cm), 1 (9-13 cm), and 2 (14-16 cm) in July 2008 at outfall (OF) versus
farfield (FF) sites.
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Appendix A — DETAILED METHODS
Figure A-1. Water quality monitoring stations and zones used for compliance determinations. A.6
Appendix B - SUPPORTING DATA
Figure B-1. Bottom temperature (°C) and current speed (cm/s) and direction by depth for mooring

M-18, July 2008—June 2009. Blue lines denote water quality sampling events. B.23
Figure B-2. Bottom temperature (°C) and current speed (cm/s) and direction by depth for mooring

M-19, July 2008—June 2009. Blue lines denote water quality sampling events. B.24
Figure B-3. Bottom temperature (°C) and current speed (cm/s) and direction by depth for mooring

M-20, July 2008—June 2009. Blue lines denote water quality sampling events. B.25
Figure B-4. Average current speed (cm/s) and direction by depth for mooring M-18, July 2008—

June 2009. B.26
Figure B-5. Average current speed (cm/s) and direction by depth for mooring M-19, July 2008—

June 2009. B.27
Figure B-6. Average current speed (cm/s) and direction by depth for mooring M-20, July 2008—

June 2009. B.28
Figure B-7. Seasonal patterns of density (kg/m3) for Summer 2008 (August 4, 6, 7), Fall 2008

(November 3, 6, 12), Winter 2009 (February 3, 4, 25), and Spring 2009 (May 4, 7,

19). B.29
Figure B-8. Spatial distributions of group A metals (arsenic, beryllium, chromium, lead, and

nickel) concentrations (mg/kg) in sediments during July 2008. B.30
Figure B-9. Spatial distributions of group B metals (cadmium, copper, selenium, and silver)

concentrations (mg/kg) in sediments during July 2008. B.31
Appendix C - QUALITY ASSURANCE/ QUALITY CONTROL
Figure C-1. Quality assurance plots of distance to station for otter trawl hauls, July 2008. C.52
Figure C-2. Quality assurance plots of trawl duration and trawl depth per haul for otter trawl

stations, July 2008. C.55
Figure C-3. Quality assurance plots of distance to station for otter trawl hauls, January 2009. C.58
Figure C-4. Quality assurance plots of trawl duration and trawl depth per haul for otter trawl

stations, January 2009. C.61
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ABBREVIATIONS AND ACRONYMS

The following is a list of abbreviations and acronyms used in the Marine Monitoring Volume. A table of metric

equivalents is included to allow conversions from metric to U.S. units.

acidity/alkalinity

acoustic Doppler current profiler
aluminum

ammonium

analysis of variance

antimony

arsenic

accelerated solvent extractor

balanced indigenous population
base/neutral/acid

Benthic Response Index

beryllium

biochemical oxygen demand

cadmium

California Department of Health Services
catch per unit effort

centimeter

chlorophyll-a

chromium

Clean Water Act
conductivity/temperature/depth

copper

cubic centimeter

cubic meter

degree Celsius

differential Global Positioning System
dissolved oxygen

dry weight

effects range low

effects range medium

Environmental Laboratory and Ocean Monitoring
Environmental Protection Agency
Environmental Sciences Laboratory
epibenthic macroinvertebrates

Effects Range-Low

Effects Range-Medium

flow injection mercury system

foot

Food and Drug Administration

gallon

gallons per day

gas chromatograph with dual electron capture detector
gas chromatograph with tandem mass spectrometer
gas chromatography/mass spectrometry
Global Positioning System

gram

greater than

greater than or equal to

high-density polyethylene

inductively coupled emission spectroscopy
inductively coupled mass spectroscopy
inch

Xiii

pH
ADCP
Al
NH,"
ANOVA
Sb

As
ASE
BIP
BNA
BRI
Be
BOD
Cd
CDHS
CPUE
cm
Chl-a
Cr
CWA
CTD
Cu
cm?®
m3

°C
dGPS
DO
dry wt
ERL
ERM
ELOM
EPA
ESL
EMI
ER-L
ER-M
FIMS
ft

FDA
gal
gpd
GC/ECD/ECD
GC/MS/MS
GC/MS
GPS

g

>

>
HDPE
ICPES
ICPMS
in



ABBREVIATIONS AND ACRONYMS

Infaunal Trophic Index

iron

Joint Water Pollution Control Plant
kilogram

kilometer

lead

less than

less than or equal to

linear alkyl benzenes

liter

liters/day

magnesium sulfate

Margalef Species Richness

mass emission rate

mean

mercury

meter

method detection limit

metric tons per day

metric tons per year

microgram

micrograms per gram
micrograms per kilogram
micrograms per liter

mile

milligram

milligrams per kilogram
milligrams per liter

milliliter

millimeter

million gallons per day

most probable number

nanogram

nanograms per gram

National Marine Fisheries Service
National Oceanic and Atmospheric Administration
National Pollutant Discharge Elimination System
National Research Council
National Status and Trends
nautical mile

nickel

not analyzed

not applicable

not detected

not significant

oil and grease

Orange County Sanitation District
Orange County Health Care Agency
Orange County Water District
out-of-range occurrence

parts per billion

parts per million

parts per thousand

percent

plus or minus

Xiv

Ni

NA

N/A

ND

ns

0&G
District or OCSD
OCHCA
OCWD
ORO
ppb
ppm

ppt

%

+
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polychlorinated biphenyls

polycyclic aromatic hydrocarbons
pound

practical salinity unit

probability

publicly owned treatment works
quality assurance

quality control

Quality Assurance Project Plan
quality assurance/quality control
Regional Water Quality Control Board
repeated measures analysis of variance
relative percent difference

remaining particulates

Science Applications International Corporation
Scripps Institution of Oceanography
second

sediment quality triad

selenium

Shannon-Wiener diversity index

silver

Southern California Association of Marine Invertebrate Taxonomists
Southern California Bight

Southern California Bight Pilot Project
Southern California Coastal Water Research Project
Southern California Marine Institute
species (singular)

species (plural)

Species Evenness

square centimeter

square kilometer

square meter

standard operating procedure
standard reference material

Statistical Analysis System

Strategic Process Study
Student-Newman-Keuls

thallium

tons per year

total DDT

total organic carbon

total polycyclic aromatic hydrocarbons
total polychlorinated biphenyls

total suspended solids

total volatile solids

U.S. Environmental Protection Agency
U.S. Fish and Wildlife Service

weight

wet weight

year

zinc

zone of initial dilution

XV

PCB
PAH

b

psu

p
POTW
QA

QcC
QAPP
QA/QC
RWQCB
RMANOVA
RPD
RP
SAIC
SIO
secors
SQT

Se

Hr

Ag
SCAMIT
SCB
SCBPP
SCCWRP
SCMI
sp

spp

7

cm?
km?

m2

SOP
SRM
SAS
SPS
SNK

TI
tons/yr
tDDT
TOC
tPAH
tPCB
TSS
TVS
USEPA
USFWS
wt

wet wt
yr

Zn

ZID
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Metric System With U.S. Equivalents

Metric Unit

U.S. Equivalent

Length
millimeter (mm)
centimeter (cm)
meter (M)
kilometer (km)
nautical mile (nm)

Area
square centimeter (cm?)
square meter (ng
sg. kilometer (km®)

Weight
milligram (mg)
gram (g)
kilogram (kg)
metric ton (MT)

Volume
cubic centimeter (cm®)
cubic meter (m°)
liter (L)

Capacity, Cubic
milliliter (mL)
liter (L)
kiloliter (kL)

Temperature
°C (Centigrade)

Speed
meters per second (m/s)
nautical mile per hour (knot)

0.04 inches
0.39 inches
39.37 inches/3.28 ft
0.62 miles, 0.54 nm
1.151 miles

0.155 sq. inches
1.196 sq. yards
0.3861 sg. miles

0.015 grains
0.035 ounces
2.2046 pounds
1.1 tons

0.061 cubic inches
1.31 cubic yards
0.2642 gallons

0.06 cubic inches
61.02 cubic inches
1.31 cubic yards

(9/5)(°C) + 32 = °F (Farenheit)

2.237 miles per hour (mph)
1.151 miles per hour (mph)
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