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Coastal Observations and Monitoring in South Bay San Diego
GOALS

e A) Identify and track plumes from the South Bay Ocean Outfall
(SBOO)

e B) Characterize land based sources with focus on the Tijuana
River

« () ldentify the regional oceanographic conditions which lead to
high fecal indicator bacteria (FIB) on the South Bay Beaches:y




Requested Monitoring Activities

1. SBOO plume mapping

2. Tijuana River plume mapping

3. Boat survey-mapping of land based plume
4

Continuous flow rate and loading of the
Tijuana River

Ocean moorings at key areas

Mapping of ocean currents using CODAR
and improved data handling

The development of indicator studies to
support source identification

Identification of spatial patterns

oL
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Surface Current Mapping System Data Dlsplay

) SCC00S Data Products » RTV -- Fullscreen - Mozilla Firefox

File Edit WVew History Bookmarks Tools Help

@;’—l : ffuww. scroos. orgfdatahfmetffullpage. php?ll=32. 581535,-117. 339478877 =98 type =08sta =info =08avgs = 1&currents=18marks | ¥ | [ | o |G_]‘ nortek

=l

-’%& Expanded Budget with Index ... a} SDCOO0S: Imperial Beach Met... Projects = Moorings The Apple Store (.5.) a SCCOO0S Data Products » ... (L3

oo

i — La Mesa Mt Helix
Bookmark View w University, sd
CCRan Hillcrest [ Heights|
ok Seach Loma P |

° Spring
i ] Fleelridge [|Roseville Valley =l ﬁgmm :Purﬂ- Jarr?uo ®

San|Dif San Diego, Border Park
E Aose iy North Stal:i.tm.]Il. SDEP Presa
Military RSV lsland N&,  Affiliation: SIO b}
Coord: 3
Con  N3232

Map | Satellite | Hybrid |

La Playa

Paoint Loma
g 1 4
]

y Ctr Freq: 25.600 MHz

Time: 2007-08-29 23:06:08 UTC
Age: 02:01 (HH:MM)

Beam Pattern: Idealized
Format: hfrss10fhuw

» Diagnostic plots

T p—

=

» HE RADAR Sites
¥ Ovetlay Sutface Currents
[ Use 25hr Averages
2km  »| Resohtion
| 2007-08-29 07.00.00 UTC BET
I 2007-08-29 07:00:00 UTC
| 2007-08-29 00:00:00-0700

Look-up
FotveRED BY
Go 13 € | 5km I Iap data 2007 Teke Atlas - Te

‘Dnne

Coordinate Locator




BORDER FIELD STATE PARK
Surface Current Mapping System




CORONADO ISLAND
Surface Current Mapping System
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particle trajectory tracking

u {X ?'L} — u {X IL]' + ucosf

v(x,t) =v(x,t)+ usinf

u : perturbation velocity(= bem/s)
6 : random angle.

» Tijuana River Release

» SBOO surface release

Graduate student Sung Yong Kim
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Imperial Beach Pier Mooring

measurements of temperature, waves, currents

new weather station
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cable run 100 yards offshore










Imperial Beach Pier Mooring
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AWAC — Waves and Profiled Currents
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Temperature Chain Data Acquisition System




Imperial Beach Pier Mooring

Temperature Time-sernes from IB Fier
] | | ] ]

Depth (m, Relative to MLLW)
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o 12 14 16 18 20 22 24 26 24 30

2 4
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2007
I B

1457 15/59 167681 17635 18/64 195668 2068 21570 22072 23573 24575 25777 2ar79
Temperature { "C7F, "F rounded to nearest degree




South Bay Ocean Outfall Mooring




SBOO Mooring Near Real-Time History of Data to Date

Historical Data
Light-Weight Environmental Monitoring Buoy

WC Bllm'r\r

" EEE e IF i ‘% Al Time series of temperature chain data

Depth {m}

Time History of Depth Averaged Current Velocity

2123252729 1 3 5 7 9111315171921 25325272931 2 4 6 S 1012141615 202224 2625 30

2123252729 1 3 5 7 9111315171921 25325272931 2 4 6 S 1012141618 2022 24 26 25 30
un ul Au

2007y

| R L 1 L 1 L ]
11{52 12{54 1355 1457 1559 16861 1763 16654 1966 20068 2170 222 2373 2475 25F7 2679

Termperature { °C ¢ %F 4

Morth —

«— South

Current Magnitude (cmes)

1 o

B ol il o

o N 118 !EJIIIIJljunll |

4 L. I | Thad !
Time series of depth averaged T ol = rovb et ..

. _3,3||||||||||Iiiiiliiiiliiiiliiiiliii
Current VelOCIty 2125252729 1 3 5 7 9111315171921 2325272931 2 4 6 S 1012141615 202224 2625 50

Jun Jul AUy
2007



SBOO Mooring Near Real-Time Temperature Data

Real-time Buoy Data UTC Time: 2007-08-30 16:06:43
Local Time: 2007-08-30 09:06:43
Located at the South Bay Ocean Outfall

d at the South Bay Ocean Outfall

4
A
200y
| 1 1 1 |
12{54 1555 1457 15/59 16851 1765 1564 19066 20065 2170 2272 2575 245 2577

Ternperature { °C ¢ °F 3

Last Sample Values
Depth Temp. *C Temp °F
1.7m 17.25™C &3.05°F
4.6m 16,95 %C &2.51 °F
7.2 m 16.70 *C 62.06
3.8 m 16.04 *C 60.87
i1 m 15.54*C 59.97
14.4 13.88 *C 56.98
17.1 13.17 »C' 55.71
19.6 12.73 C 54.91
22.2 12.04 *C 53.67
24.8m 1i.96°*C 53.53
2007-08-20 14:59:27 GMT
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SBOO Mooring Near Real-Time Currents Data

Time History of Depth Averaged Current Velocity
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South Bay Existing Sampling Stations for both
SBOO and PLOO

San Diego / Mexico Fecal Coliforms
ing Units per 100 r ters at Sm depth, 5-14 jan 2004
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« Payload

900 kHz sidescan sonar

1200 kHz Acoustic Doppler
Velocity Current Profiler
(ADCP)

Conductivity, Temperature,
Depth (CTD)
Optical Sensors for water clarity,

chlorophyll, backscatter at2;
wavelengths

Compass

GPS _
Iridium communications =
Onboard navigation systen?—'




3333333

333333

Perspective view of
I . o Volume sampled
=TT |
= . an
= Plan view R

* Vehicle operated to ‘mow the lawn’ at3 -
depths: 25m, 17m, 10m in a box surround
the SBOO. :

 Focused on lower third of southern wye &

which are where the operating diffusers areg
located. Sampling mission took approximately
6 hours. Conducted from 22’ Boston Whaler
boat.




REMUS - optical backscatter measurements - SBOO outfall, 7/20/05
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Plan view of 20m depth data — plume appears to be sou?hward

Flowing during this time period.



REMUS Missions at SBOO

FEMUZ MIZSI0NS SEOO

Jul 10 2007
Aug 05 2007
Aug 22 2007

Latitude

i | i | i
-117.149 -117.18 177 -117.16 -117.15 11714 -117.13
Langitude




REMUS Test Mission July 10, 2007

REMLIZ MISSI0N SEOD
July 10, 2007

Latitude
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July 10, 2007 Temperature and Currents from Buoy

Morthward Utillgcily Profiles

MNear-Real Time Stratification Measured at the South Bay Ocean Outfall
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July 10, 2007 Potential Location of Plume estimated
using SBOO buoy

SBOO Plume Distribution Estimate for 2007/07/10 17:00
at Depth(s): [-15 <16 -17 18 -19 -20 -21 -22 -23 -24 -25] m
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July 10, 2007 Backscatter

SBOOQ July 10, 2007
Backscatter (700)

_11?17-11746
-117.18
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REMUS Mission at SBOO August 8, 2007

REMUS MISSION SBOO
August 8, 2007

Latitude

| | | | | |
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August 8, 2007 Temperature and Currents from Buoy

Hear-Real Time Stratification Measured at the Sowth Bay Ocean Oulfall I%lnrthward Velocity Profiles

Depth tmd
Degpth {m)

A
2007
T 1 1 I |
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August 8, 2007 Potential Location of Plume
estimated by SBOO buoy

SBOO Plume Distribution Estimate for 2007/08/08 13:00
at Depth(s): [-15 <16 -17 18 -19 -20 -21 -22 -23 -24 -25] m

117°15' 117°12

Particle Age (hours)
I e eee—

10 15 20 25




August 8, 2007 Chlorophyll

SBOO August 8, 2007
Chlorophyll
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August 8, 2007 Backscatter

SBOO August 8, 2007
Backscatter (700)

latitude 3253 -117.19 longitude




REMUS Mission at SBOO August 22, 2007

FREMUS MISSION SEOO
August 22, 2007

Latitude
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August 22, 2007 Potential Location of Plume

SBOO Plume Distribution Estimate for 2007/08/22 14:00
at Depth(s): [-15 <16 -17 18 -19 -20 -21 -22 -23 -24 -25] m

117°15' 117°12

Particle Age (hours)
I e eee—

10 15 20




August 22, 2007 Chlorophyll

SBOO August 22, 2007
Chlorophyll

-117.17
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August 22, 2007 Backscatter

SBOO August 22, 2007
Backscatter (700)

latitude
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Microbiological sampling
Utilizes human-specific pathogens
Prevotella/Bacteroides — bacteria found to be human specific
Pathogenic viruses (specific to humans)
Enteroviruses
: Different types can cause neurological or intestinal ailments, and
respiratory problems
b. Vector: person to person through contact with nasal secretions,
saliva, stool from an infected person Symptoms: common cold — runny
nose, cough, etc.; neurological and Gl problems
2. Norwalk-like viruses
Infects mostly Gl tract
Vector: infected by swallowing stool-contaminated food or Water
Symptoms: nausea, diarrhea, vomiting, stomach cramps '
Humans are the only known hosts
Adenoviruses
Infects the membranes of the respiratory tract, eyes, intestines ‘
nd urinary tract -
Symptoms: variety including respiratory, Gl -
Infants and young children most sensitive to these infections

a.
b.
¢
d.
S
a.

a

b.
C.




IBWC Project Timeline YR 2007

e January

— Initiated efforts for purchase order of REMUS autonomous underwater
vehicle (AUV)

o February
— Finalized contract with CH2ZMHILL
— Finalized purchase of AUV, equipment for SBOO and IB Pier moorings;

— Conducted site and communication assessments at SBOO and IB Pier
e March \ )

— 15t Submitted SIO Draft Monitoring and QAPP

— Finalized “Tideland Use and Occupancy Permit” with San Diego Unified
Port District for access to IB Pier (May 15, 2007 (5yrs)) x

— 19t1-23d: S10 staff attended HYDROID AUV training -




IBWC Project Timeline YR 2007

o April
— Conducted test REMUS mission
— Submitted Schedule update 1
— Responded to IBWC comments from April 17t
« May
— Finalized SBOO mooring fabrication and submitted location/description to
USCG
— 10%": CH2MHILL, USC, SIO conference call
— Responded to IBWC comments from May 4%

e June |
— 4-5": IB Pier piling cleaning and preparation 3
— 19": Deployed SBOO Mooring % 3

— 19™: Hosted IBWC, Gilbert Anaya and CH2MHILL, Richard Pyle lab%eur
and technology overview

— 28™: Deployed IB Pier mooring and seafloor cable infrastructure




IBWC Project Timeline YR 2007

o July
10™: Conducted test SBOO REMUS survey to aid in determining vehicle
mission planning
13™; EPA, IBWC, CH2MHILL, USC, and SIO conference call to discuss
EPA QAPP comments from July 31

23rd: Received conditional approval by EPA and IBWC to start
monitoring

Initiated programming for SBOO Mooring online display R
Conducted HF Radar beam pattern calibrations at Point Loma and »;} ; :
Field State Park R
e August
— 8™: Conducted SBOO REMUS survey
— 22": Conducted SBOO REMUS survey
— Initiated real-time data flow from IB mooring







