
North Bay Aqueduct North Bay Aqueduct 
Taste & Odor EpisodeTaste & Odor Episode

February 14 February 14 –– 27, 200927, 2009



Chronology of EventsChronology of Events

Major rain event, Feb. 14 Major rain event, Feb. 14 –– 1616
Campbell Lake overflows Feb. 16Campbell Lake overflows Feb. 16
FairfieldFairfield--Vacaville receive taste & odor Vacaville receive taste & odor 
complaints Feb. 17, switch to PSCcomplaints Feb. 17, switch to PSC
Benicia measures 12 mg/L TOC slug on Benicia measures 12 mg/L TOC slug on 
Feb. 18, shuts down 2/19 @ 0130Feb. 18, shuts down 2/19 @ 0130
Vallejo switches to PSC on 2/19Vallejo switches to PSC on 2/19
American American CynCyn--Napa shut down Feb. 19Napa shut down Feb. 19



Barker Slough/Campbell LakeBarker Slough/Campbell Lake



Campbell LakeCampbell Lake



Campbell Lake Stream GaugeCampbell Lake Stream Gauge
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NBA Water QualityNBA Water Quality

DateDate LocationLocation UVUV254254
AbsorbanceAbsorbance

Est. DOC Est. DOC 
mg/Lmg/L

TOC TOC 
mg/Lmg/L

Color Color 
C.U.C.U.

2/17/092/17/09 Benicia Benicia 
NBANBA

0.2020.202 3.63.6 7.67.6 3232

2/18/092/18/09 Benicia Benicia 
NBANBA

0.2520.252 4.34.3 9.09.0 4040

2/19/092/19/09 Benicia Benicia 
NBANBA

0.3220.322 5.25.2 9.89.8 4646

2/24/092/24/09 CordeliaCordelia
ForebayForebay

0.6410.641 9.39.3 12.812.8 9797

2/27/092/27/09 CordeliaCordelia
ForebayForebay

0.6580.658 9.59.5 13.613.6 9696



Phytoplankton Group CountPhytoplankton Group Count

Algal GroupsAlgal Groups Campbell Campbell 
Lake Lake 
CCWD/23CCWD/23

Barker Barker 
Slough Slough 
CCWD/23CCWD/23

CordeliaCordelia
Forebay Forebay 
CCWD/24CCWD/24

Campbell Campbell 
Lake    Lake    
DWR/24DWR/24

Barker Barker 
Slough Slough 
DWR/24DWR/24

Green AlgaeGreen Algae 1010 460460 5050 933933 4242

CryptophytaCryptophyta 4242

DiatomsDiatoms 350350 460460 200200 125125 177177

Blue Green Blue Green 
AlgaeAlgae

8080 290290 32703270 6363 5252

HaptophytaHaptophyta 425425 425425



Phytoplankton Summary %Phytoplankton Summary %

Algal GroupsAlgal Groups Barker Barker 
Slough Slough 
DWRDWR--2/182/18

Campbell Campbell 
Lake Lake 
CCWDCCWD--2/232/23

Barker Barker 
Slough Slough 
CCWDCCWD--2/232/23

CordeliaCordelia
Forebay Forebay 
CCWDCCWD--2/242/24

Campbell Campbell 
Lake    Lake    
DWRDWR--2/242/24

Green AlgaeGreen Algae 6%6%

6%6%

24%24%

7%7%

57%57%

2%2% 4%4% 1%1% 59%59%

CryptophytaCryptophyta 00 00 00

DiatomsDiatoms 80%80% 58%58% 6%6% 8%8%

Blue Green Blue Green 
AlgaeAlgae

18%18% 36%36% 90%90% 4%4%

HaptophytaHaptophyta 27%27%



NBA NBA vsvs Lake Herman & PSCLake Herman & PSC

Algal GroupsAlgal Groups Campbell Campbell 
Lake Lake 
CCWD/23CCWD/23

Barker Barker 
Slough Slough 
CCWD/23CCWD/23

CordeliaCordelia
ForebayForebay
CCWD/24CCWD/24

Lake Lake 
Herman    Herman    
CCWD/24CCWD/24

Terminal Terminal 
Reservoir Reservoir 
CCWD/24CCWD/24

Green AlgaeGreen Algae 2%2% 4%4% 1%1% 3%3% 5%5%
CryptophytaCryptophyta 00 00 00
DiatomsDiatoms 80%80% 58%58% 6%6% 2%2% 92%92%
Blue Green Blue Green 
AlgaeAlgae

18%18% 36%36% 90%90% 91%91% 1%1%

NonNon--motile motile 
flaggelatesflaggelates

<1%<1% 2%2%



AphanizomenonAphanizomenon gracilegracile



Algae and T&O AnalysisAlgae and T&O Analysis
Sample DateSample Date Sample Sample 

StationStation
AphanizomenonAphanizomenon

gracilegracile
filaments/mlfilaments/ml

MIB MIB 
ngng/L/L

GeosminGeosmin
ngng/L/L

2/24/092/24/09 Campbell LakeCampbell Lake 1010

3/9/093/9/09 Barker Slough PSBarker Slough PS nana ndnd 11

4/6/094/6/09 CordeliaCordelia ForebayForebay nana 11 22

2/25/092/25/09 CordeliaCordelia ForebayForebay 15211521 <1<1 330330

2/25/092/25/09 Napa Terminal TankNapa Terminal Tank 60106010 <1<1 393393
3/2/093/2/09 Napa Terminal TankNapa Terminal Tank 16251625 55 5757

1/21/091/21/09 Barker Slough PSBarker Slough PS 00
2/18/092/18/09 Barker Slough PSBarker Slough PS 65216521
2/24/092/24/09 Barker Slough PSBarker Slough PS 4242
2/25/092/25/09 Barker Slough PSBarker Slough PS 33 1111
3/2/093/2/09 Barker Slough PSBarker Slough PS 44 55 1212

3/2/093/2/09 CordeliaCordelia ForebayForebay 442442 44 198198
3/9/093/9/09 CordeliaCordelia ForebayForebay nana ndnd 9090

4/6/094/6/09 Napa Terminal TankNapa Terminal Tank nana 22 22



Water Quality ComplaintsWater Quality Complaints

CityCity Feb Feb 
1818

Feb Feb 
1919

Feb Feb 
2020

Feb Feb 
2121

Feb Feb 
2222

Feb Feb 
2323

Feb Feb 
2424

Feb Feb 
2525 TotalTotal

FairfieldFairfield 00 44 2222 22 22 66 44 11 4141

VacavilleVacaville ++ >120>120

VallejoVallejo 00 ++ 3737

BeniciaBenicia 00 00 1313 1111 1717 142142 4343 1818 244244

NapaNapa 11 66 189189 11 6666 1111 1717 292292

America America CynCyn 00 ++ ~100~100



GeosminGeosmin and MIBand MIB

Secondary metabolic products of Secondary metabolic products of bluegreenbluegreen algae algae 
(BGA), (BGA), cyanobacteriacyanobacteria and and actinomyceteactinomycete bacteriabacteria
GeosminGeosmin results in earthy T&Oresults in earthy T&O
22--Methylisoborneol (MIB) results in musty T&OMethylisoborneol (MIB) results in musty T&O
GeosminGeosmin detectable by humans at 10 detectable by humans at 10 ngng/L/L
MIB detectable by humans at 3 MIB detectable by humans at 3 ngng/L/L
Benthic Benthic cynanobacteriacynanobacteria can produce these can produce these 
chemicals in a relatively short timechemicals in a relatively short time



GeosminGeosmin & MIB Producers& MIB Producers

GeosminGeosmin ProducersProducers MIB ProducersMIB Producers

AphanizomenonAphanizomenon gracilegracile Anabaena sp.Anabaena sp.

OscillatoriaOscillatoria agardhiiagardhii ChryosococcusChryosococcus sp.sp.

OscillatoriaOscillatoria limosalimosa CylindrospermopsisCylindrospermopsis r.r.

OscillatoriaOscillatoria splendidasplendida OscillatoriaOscillatoria curvicepscurviceps

StreptomycetesStreptomycetes sp.sp. PhormidiumPhormidium sp.sp.



Actions & ProgramsActions & Programs

DWR drained the NBA and flushed Napa DWR drained the NBA and flushed Napa 
reach through the Napa Storage Tankreach through the Napa Storage Tank
DWR analyzed DWR analyzed geosmingeosmin & MIB daily at & MIB daily at 
BSPS, BSPS, CordeliaCordelia Forebay, & Napa TankForebay, & Napa Tank
SCWA will institute a phytoplankton SCWA will institute a phytoplankton 
monitoring program @ Campbell & BSPSmonitoring program @ Campbell & BSPS
Most Most WTPsWTPs resumed treating the NBA in resumed treating the NBA in 
early April after early April after geosmingeosmin levels dropped levels dropped 
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