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Problem:  Decline of Aquatic Resources
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Alternative scenarios to consider



Hypotheses:
• Diverse types of shallow-water habitats have differing 

effects on the concentration and bioavailability of DOC 
in the Delta; 

• The prospective conversion of Delta agricultural land 
into wetlands will increase DOC export from the Delta; 

• Microbial food web based on DOC is an important the 
Delta foodweb

•
• Solar radiation enhances the bioavailability of Delta 

DOC.



How Do We Evaluate This?
• Assess DOC production by remnant 

habitats – Does it vary with Habitat?

• Assess DBP formation of that DOC.  Is All 
DOC the Same?

• Assess DOC degradation during passage 
through Delta.  Does DBP-producing DOC 
Breakdown faster or slower than bulk 
DOC?









Methods
Simulated solar irradiation:
160-ml quartz flasks in a water bath at 4 C for 4 h, 
exposed to simulated solar irradiation (Xe lamp) at 
286 W m2 in the range of 280–700 nm, of which 33 W 
m2 were in the range of 280–400 nm (equivalent to 
~1/2 d during summer at water surface).

DOC: High temperature combustion

Bioavailability: Oxygen consumption after 14 d 
incubation





Ratio of DOC 
Concentration and 
bioavailability at 
Delta site relative to 
river reference sites



DOC Characteristics and Source









Spearman Rank Correlation Coefficients



Model Delivery to Clifton Court 
using Conservative Tracers after 
Paulsen (1997)







Sac R contribution = 34-50%
San J R contribution = 15-51%
Delta contribution = 3-43%



Conclusions
• DOC is produced in the Delta from vascular plants and soil
• It doesn’t break down in transit through Delta
• Source not important for DBP formation
• Delta DOC not bioavailable
• Less available after solar exposure
• DOC not a significant contribution to Delta foodwebs via 

microbial loop

Therefore:

• Creating marshes will lower water quality with regard to 
drinking water and

• It doesn’t matter where you put the marshes



Questions

• What happens during transit through SWP?
• What happens during storage in San Luis 

Reservoir?
• Are there other significant allochthonous or 

autochthonous sources of DOC in the 
system?

• How do microbial populations change 
through system, esp Actinobacteria?



Study Goals

•DOC Concentrations in SWP
•Spatial and temporal variation
•Bioavailability
•Effect or irradiance on bioavailability

•Chemical Properties of DOC (Bergamaschi, USGS)

•Disinfectant By-Product Formation Potential (Losee, MWD)

•Characterize Microbial Assemblages esp Actinobacteria
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Modeled tracer 
dispersion along 
aqueduct - October

Modeled tracer 
dispersion along 
aqueduct - February



Infow to O'Neill Forebay 
October 2004
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Inflow to O'Neill Forebay 
May 2004
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Inflow into O'Neill Forebay 
February 2005
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California Aqueduct Stations



Reservoirs, all sampling dates
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Conclusions

•Seasonal change in aqueduct DOC driven by changes 
in Delta

•Reservoirs, esp San Luis, different from aqueduct
•Not very labile/bioavailable
•Little effect of light on bioavailability

•Actinobacteria in aqueduct same as in Delta
•Actinobacteria in San Luis Reservoir different
•Actinobacteria are NOT washed in from land



Questions?
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