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Water Pollution and the Tijuana RiverWater Pollution and the Tijuana River

•• Stormwater contamination from wet weather Stormwater contamination from wet weather 

runoff eventsrunoff events

••Sewage collection system: Not all of the Sewage collection system: Not all of the 

population of Tijuana is connected to sewers population of Tijuana is connected to sewers 

(perhaps as much as 25% of the population).(perhaps as much as 25% of the population).

••Discharge from a variety of maquiladoras and Discharge from a variety of maquiladoras and 

other industrial and commercial land use other industrial and commercial land use 

activities.activities.

••Point source discharge into the Tijuana River Point source discharge into the Tijuana River 

watershed (e.g. Tecate brewery and wastewater watershed (e.g. Tecate brewery and wastewater 

treatment plant). treatment plant). 



The GoodThe Good-- Industrial Industrial 

(Maquiladora) Pollution(Maquiladora) Pollution



Use of the BASINS Model to Estimate Use of the BASINS Model to Estimate 

Loading of Heavy Metals from the Loading of Heavy Metals from the 

Binational Tijuana River Watershed.Binational Tijuana River Watershed.
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Modeled and Observed Flow for  Modeled and Observed Flow for  

Tijuana RiverTijuana River
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Modeled and Observed Metal Loading  Modeled and Observed Metal Loading  

for Tijuana Riverfor Tijuana River
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Radioisotope Dating of Sediments in Radioisotope Dating of Sediments in 

the Tijuana Estuarythe Tijuana Estuary
Weis, D.A., Gersberg, R.M. and J. Calloway. 2001. Vertical accreWeis, D.A., Gersberg, R.M. and J. Calloway. 2001. Vertical accretion rates tion rates 

and heavy metal chronologies in wetland sediments of the Tijuanaand heavy metal chronologies in wetland sediments of the Tijuana

Estuary.  Estuary.  EstuariesEstuaries 24 (6), 84024 (6), 840--850850..



Lead Chronologies in Sediments of     Lead Chronologies in Sediments of     

the Tijuana Estuarythe Tijuana Estuary



Chromium Chronologies in Sediments Chromium Chronologies in Sediments 

of the Tijuana Estuaryof the Tijuana Estuary



Associated Press photo, 2007, by Lenny IgnelziAssociated Press photo, 2007, by Lenny Ignelzi
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The BadThe Bad-- Sewage (and Trash) PollutionSewage (and Trash) Pollution





Tijuana Tijuana 

River MouthRiver Mouth

Watershed drainsWatershed drains

1,735 square miles.1,735 square miles.
(70% of which is in Mexico)(70% of which is in Mexico)

Estimated 565,000 Estimated 565,000 
persons are not persons are not 
connected to sewer. connected to sewer. 

Source: http://www.coastalconservancy.ca.gov/scwrp/SitePics/01-12_tj_mouth.jpg









Sampling SitesSampling Sites

Tijuana River mouth

U.S.-Mexico Border

U.S.-Mexico Border







Risk Assessment for Swimming at Imperial Risk Assessment for Swimming at Imperial 

Beach, CA During Wet WeatherBeach, CA During Wet Weather

Pi = 1Pi = 1--(1+(1+µµVV) ) --αα

ββ
αα = 0.409= 0.409

ΒΒ = 0.788= 0.788

194 copies/L/ 55 (# of infectious particles per 194 copies/L/ 55 (# of infectious particles per 

copy number)copy number)

= 3.53 infectious particles per L= 3.53 infectious particles per L

=0.353 particles per 100 mL or=0.353 particles per 100 mL or

Pi = 1Pi = 1--(1+(1+0.001320.00132) ) --αα

0.7880.788

Pi= 1Pi= 1--(0.8595)(0.8595)

Pi= 1.4 x 10Pi= 1.4 x 10--11

Risk (Pi) of Infection is 1.4 per ten swimmers. Risk (Pi) of Infection is 1.4 per ten swimmers. 

Risk of disease is lower , perhaps on order of Risk of disease is lower , perhaps on order of 

1 in 1001 in 100



Risk Assessment for Swimming at Imperial Risk Assessment for Swimming at Imperial 

Beach, Ca During Dry weatherBeach, Ca During Dry weather

Pi = 1Pi = 1--(1+(1+µµVV) ) --αα

ββ
αα = 0.409= 0.409

ΒΒ = 0.788= 0.788

<2 copies/L/ 55 (# of infectious particles per <2 copies/L/ 55 (# of infectious particles per 

copy number)copy number)

= < 0.036 infectious particles per L= < 0.036 infectious particles per L

=<0.0036 particles per 100 mL=<0.0036 particles per 100 mL

Pi = 1Pi = 1--(1+(1+0.00360.0036) ) --αα

0.7880.788

Pi+ 1Pi+ 1--(0.9981)(0.9981)

Pi= 1.86 x 10Pi= 1.86 x 10-3

Risk (Pi) of Infection is slightly less than  2 in Risk (Pi) of Infection is slightly less than  2 in 

one thousand      one thousand      

Risk of disease is lower,  perhaps on the Risk of disease is lower,  perhaps on the 

order of less than 2 in 10, 000order of less than 2 in 10, 000



ConclusionsConclusions

During and after wet weather, both HAV and During and after wet weather, both HAV and 
enteroviruses are found at significant concentrations enteroviruses are found at significant concentrations 
both at the mouth of the Tijuana River, and also in the both at the mouth of the Tijuana River, and also in the 
surfzone at Imperial Beach, Ca. surfzone at Imperial Beach, Ca. 

The fecal indicator bacteria The fecal indicator bacteria (E. coli(E. coli and enterococci) and enterococci) 
appear to be good predictors of virus (HAV and appear to be good predictors of virus (HAV and 
enteroviruses) contamination in the area of the enteroviruses) contamination in the area of the 
Tijuana Estuary which is impacted by fecal Tijuana Estuary which is impacted by fecal 
contamination from Mexico.contamination from Mexico.

Fecal contamination of Imperial Beach does exert a Fecal contamination of Imperial Beach does exert a 
significant health risk after rain events, but viruses significant health risk after rain events, but viruses 
were never detected at this site during dry weatherwere never detected at this site during dry weather



Global Climate Change: SeaGlobal Climate Change: Sea--Level Rise, Level Rise, 

Critical Coastal Habitats, and Coastal Water Critical Coastal Habitats, and Coastal Water 

Quality in the San Diego Region Quality in the San Diego Region 
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San Diego FoundationSan Diego Foundation’’s s 

Regional Focus 2050 StudyRegional Focus 2050 Study

Comprehensive assessment of the multiComprehensive assessment of the multi--
faceted effects of global climate change on faceted effects of global climate change on 
the San Diego Regionthe San Diego Region

To inform local and regional decisionTo inform local and regional decision--
makers, and to serve as an input to the makers, and to serve as an input to the 
second bisecond bi--annual climate change impacts annual climate change impacts 
assessment to be conducted by the assessment to be conducted by the 
California Climate Change Center and the California Climate Change Center and the 
state Energy Commission.state Energy Commission.



The The Sea Level Rise Affects Sea Level Rise Affects 

Marshes Model (SLAMM)Marshes Model (SLAMM)

Will be used to predict changes in marsh Will be used to predict changes in marsh 

area resulting from submergence and area resulting from submergence and 

habitat conversion. The effects of climate habitat conversion. The effects of climate 

variability will be evaluated by analysis of variability will be evaluated by analysis of 

wetland inundation (and associated habitat wetland inundation (and associated habitat 

change) under the range of plausible change) under the range of plausible 

scenarios presented in the Climate 2050 scenarios presented in the Climate 2050 

Report.Report.



SanSan--Diego Analysis will be UniqueDiego Analysis will be Unique

The updated SLAMM model has not been The updated SLAMM model has not been 

applied to the geographic region of San applied to the geographic region of San 

DiegoDiego

No detailed regional simulation of the No detailed regional simulation of the 

effects of sea level rise on wetland habitat effects of sea level rise on wetland habitat 

and water quality has been performed for and water quality has been performed for 

the San Diego area.the San Diego area.



DEM of Tijuana River National DEM of Tijuana River National 

EstuaryEstuary



SD_, Initial Condition OutputSite 1SD_, Initial Condition OutputSite 1

Protect Developed 5/29/2009 5:55:47 PM Protect Developed 5/29/2009 5:55:47 PM 



SD_, 2100, Scenario A1B Maximum Protect Developed Dry Land OutpuSD_, 2100, Scenario A1B Maximum Protect Developed Dry Land OutputSite 1tSite 1

5/30/2009 2:34:28 AM 5/30/2009 2:34:28 AM 



SD_, 2100, 1 meter Protect Developed Dry Land OutputSite 1SD_, 2100, 1 meter Protect Developed Dry Land OutputSite 1

5/30/2009 6:30:45 AM 5/30/2009 6:30:45 AM 



SD_, 2100, 1.5 meter Protect Developed Dry Land OutputSite 1SD_, 2100, 1.5 meter Protect Developed Dry Land OutputSite 1

5/30/2009 10:20:39 AM 5/30/2009 10:20:39 AM 



SD_, 2100, 2 meter Protect Developed Dry Land OutputSite 1SD_, 2100, 2 meter Protect Developed Dry Land OutputSite 1

5/30/2009 2:16:34 PM  5/30/2009 2:16:34 PM  



Tijuana River EstuaryTijuana River Estuary



ConclusionsConclusions

Global Climate Change will become the Global Climate Change will become the 

greatest stressor (and not pollution) to the greatest stressor (and not pollution) to the 

ecological health of the Tijuana Estuaryecological health of the Tijuana Estuary

In this new regime, perhaps high rates of In this new regime, perhaps high rates of 

sedimentation are good, and will keep the sedimentation are good, and will keep the 

estuarine habitat from being inundated in estuarine habitat from being inundated in 

the futurethe future


