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Does Elevated Ammonia-N 
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Biomass and Community 
Composition in Freshwater or 

Brackish Water?
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biomass, Chl(a), occurs at relatively high NH4 levels 
compared to SFE
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2. Reduced NH4, <4 µmol, offer no reasonable 
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even though NO3 is plentiful.
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Chlorophyll (a) and NH4 concentrations in 
Delaware Estuary vs. SFE

Chlorophyll (a) and NH4 concentrations in 
Delaware Estuary vs. SFE

Delaware 
Estuary*1

SFE2

NH4, µmol 11 6

Chl(a), µg/L 14 4**

1 – 26 year average
2 – 29 year average

*Yoshiyama and Sharp (2006) Table 1

**Jassby (2008) Table 5
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Characteristics Concentrations, 
Mean, Range        

Concentrations, 
Mean ± sd          

n=9

Dissolved oxygen, mg/L 7.5 ± 1.7

ph, units 7.6 ± 0.2

Turbidity, NTU 5.4 ± 1.6

Salinity, ppt 0.5 ± 0

Temperature, °C 23.0 ± 2.3

TSS, ug/L 8 (3 - 17) 14 ± 8

BOD, mg/L 6 (2 - 23) 8 ± 5

Soluable COD, mg/L 45 ± 13

NH4-N, mg/L 26.2 (14 - 30.5) 26.7 ± 1.1

NO3-N, mg/L 0.78 (0.3 - 1.9) 0.28 ± 1.1

NO2-N, mg/L 0.34 (0.4 - 1.4) 0.27 ± 0.19

Total-P, mg/L 1.13 (0.7 - 1.8) 1.14 ± 0.27
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Freshwater and brackish water Chl(a) data shows that 
elevated NH4 is not inhibitory to phytoplankton blooms 
as has been suggested by Dugdale et al. (2007), 
Dugdale et al. (2012) and Parker et al. (2012a), 
(2012b).
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Does elevated NH4 reduce the diatom 
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Phytoplankton Composition of Brackish Water Downstream 
of Basin Overflow

(August 2 – October 11, 2012)
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Average total cell count/mL = 11,700



Phytoplankton Biomass and Composition in Relation to Ammonia 
Loads in the Bay-Delta System

2001 - 2010

Phytoplankton Biomass and Composition in Relation to Ammonia 
Loads in the Bay-Delta System

2001 - 2010

Year Chlorophyll-a1 Diatoms2 Ammonia Loads3

ug/L % tons/month

2001-02 4.7 60 460

2003 4.3 43 ―

2004 4.1 51 ―

2005 3.5 40 550

2006 3.5 39 ―

2007 3.9 52 ―

2008 5.2 22 ―

2009 4.4 68 ―

2010 3.8 73 555

1 - Average for all IEP stations except San Pablo Bay
2 - Average for all IEP stations
3 - Sacramento and Central San loads
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Would ammonia removal assure NO3 uptake 
and increased phytoplankton biomass?
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IEP Monitoring Stations

Source:  DWR, (2009); (2010)



 Station Analyte Median 
Concentration 

No. of 
samples  

Station Analyte Median 
Concentration 

No. of 
samples 

NH4, 
µmol 0.7 12  

NH4, 
µmol 1 12 

NOX, 
µmol 90 12  

NOX, 
µmol 90 12 

C10A 

Chl(a), 
ug/L 14 12  

C10A 

Chl(a), 
ug/L 12 12 

NH4, 
µmol 4 12  

NH4, 
µmol 4 12 

NOX, 
µmol 107 12  

NOX, 
µmol 128 12 

P8 

Chl(a), 
ug/L 2 12  

P8 

Chl(a), 
ug/L 3 12 

NH4, 
µmol 2 12  

NH4, 
µmol 3 12 

NOX, 
µmol 22 12  

NOX, 
µmol 24 12 

D19 

Chl(a), 
ug/L 2 12  

D19 

Chl(a), 
ug/L 2 12 

NH4, 
µmol 1 12  

NH4, 
µmol 2 12 

NOX, 
µmol 20 12  

NOX, 
µmol 25 12 

D28A 

Chl(a), 
ug/L 1 12  

D28A 

Chl(a), 
ug/L 1 12 

NH4, 
µmol 6 12  

NH4, 
µmol 5 12 

NOX, 
µmol 27 12  

NOX, 
µmol 28 12 

2009 

D7 

Chl(a), 
ug/L 2 12  

2010 

D7 

Chl(a), 
ug/L 2 12 

 

NH4:NOx (NO3+NO2) and Chl(a) concentrations at 
selected IEP sampling stations in 2009 and 2010

Source:  DWR, (2009); (2010)



DIN:DIP (N:P) and NH4:NOX ratios1 vs. phytoplankton biomass2 and 
composition3 at selected IEP stations in the Bay-Delta system

Source:  DRW, (2009); (2010)

2009

Station N:P 
Ratio

NH4:NOX
Ratio

Chl(a) 
µg/L

Diatom 
Abundance 

(Annual Avg) 
%

2010

Station N:P 
Ratio

NH4:NOX
Ratio

Chl(a) 
µg/L

Diatom 
Abundance 

(Annual Avg) 
%

C10A 14.4 0.01 14 68 C10A 15.6 0.01 12 83

P8 28.1 0.04 2 2 P8 27.5 0.03 3 8

D19 9.2 0.09 2 27 D19 14.2 0.12 2 68

D28A 8 0.05 1 22 D28A 14.2 0.08 1 30

D7 9.4 0.22 2 58 D7 9.4 0.17 2 88

C3A 13.3 1.1 2 94 C3A 9.2 1.5 2 87

1 – Annual Median molar ratio values

2 – Annual Median

3 – Annual Average
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Mean Copepod Abundance 

(September 21, 27 and October 9, 2012) 
Estimated Count (# m3)  

 
   Mean at 

Downstream
(X2) 
n=3 

Mean at Station near  
Suisun Bay 

n=3 

Salinity, ppt 2.5 9.8 
Ammonia-N, mg/L 16.5 7.7 

   
Copepod Nauplii 13066 12356 
Cyclopoid copepods   

Adults 233 46 
Copepodid 2026 846 

Limnothiona spp   
Adults 781 3779 

Copepodid 919 5087 
Eurytemora   

Adult 7 0 
Copepodid 86 0 

Pseudodiaptomus sp   
Adult 7 8 

Eurytemora/Pseudodiaptomus  spp   
Juvenile 15 9 

Acartiella spp   
Adult 3 0 

Other copepods 147 18 



Melvin D. Ball and James F. Arthur:

Source:  Ball & Arthur: Planktonic Chlorophyll Dynamics in the 
Northern San Francisco Bay Delta

T.J. Conomos, Editor
American Association of Advancement of Science
Pacific division, 1979



Source: Water Quality Conditions in the Sacramento – San Joaquin Delta
DWR Report 1996


