North Bay Aqueduct
Taste & Odor Episode

February 14 — 27, 2009



Chronology of Events

= Major rain event, Feb. 14 — 16
= Campbell Lake overflows Feb. 16

= [airfield-\Vacaville receive taste & odor
complaints Feh. 17, switch to PSC

= Benicia measures 12 mg/L TOC slug on
Feb. 18, shuts down 2/19 @ 0130

= Vallejo switches to PSC on 2/19
= American Cyn-Napa shut dewn Feb. 19



Barker Slough/Campbell Lake
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Campbell Lake Stream Gauge
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NBA Water Quality

Date Location UV, Est. DOC TOC Color
Absorbance mg/L mg/LL C.U.

2/17/09 Benicia 0.202 3.6 7.6 32
NBA

2/18/09 Benicia 0.252 4.3 9.0 10)
NBA

2/19/09 Benicia 0.322 5.2 0.8 46
NBA

2124/09 Cordelia 0.641 0.3 12.8 o7
Forebay

2127/09 Cordelia 0.658 9.5 13.6 96
Forebay




Phytoplankton Group Count

Algal Groups | Campbell | Barker Cordelia Campbell | Barker
Lake Slough Forebay Lake Slough
CCWD/23 | CCWD/23 | CCWD/24 | DWR/24 DWR/24
Creen Algae 10 460 50 933 42
Cryptophyta 42
PIgloms 350 460 200 125 177
Blue Green a0 290 3270 63 52
Algae
Haptophyta 425 425




Phytoplankton Summary %

Algal Groups Barker Campbell Barker Cordelia Campbell
Slough Lake Slough Forebay Lake
DWR-2/18 | CCWD-2/23 | CCWD-2/23 | CCWD-2/24 | DWR-2/24

GreenAlgae | G606 | 2% | 4% | 1% | 59%

Cryptephyta 6% 0 0 0

Dizdos 24%, | 60% | 58% 6% 8%

Zluz Gresy 7% 18% | 36% | 90% 4%

Algae

Haptophyta 579 2794




NBA vs Lake Herman & PSC

Algal Groups | Campbell | Barker Cordelia | Lake Terminal
Lake Slough Forebay Herman Reservoir
CCWD/23 | CCWD/23 | CCWD/24 | CCWD/24 | CCWD/24

GreenAlgae | 204 | 4% | 1% | 3% | 5%

Cryptophyta 0 0 0

DIgoms 60% | 56% 6% 2% 92%

BlueGreen 18% | 36% | 90% | 91% 1%

Algae

Non-motile <19 20/

flaggelates




Aphanizomenon gracile
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Algae and T&O Analysis

Sample Date Sample Aphanizomenon MIB Geosmin

St flaments/ml ng/L ng/L

2/24/09 Campbell Lake 10

1/21/09 Barker Slough PS 0)

2/18/09 Barker Slough PS 6521

2/24/09 Barker Slough PS 42

2/25/09 Barker Slough PS 11

3/2/09 Barker Slough PS 4 12

3/9/09 Barker Slough PS na nd 1

2/25/09 Cordelia Forebay 1521 <1 330

3/2/09 Cordelia Forebay 442 4 198

3/9/09 Cordelia Forebay na nd 90

4/6/09 Cordelia Forebay na 1 2

2/25/09 Napa Terminal Tank 6010 <1 393

3/2/09 Napa Terminal Tank 1625 57

4/6/09 Napa Terminal Tank na 2




Water Quality Complaints

Clty Fle8b Flegb erob erlb F2e2b F2e3b F2e4 b F2e5b Total
Fairfield 0| 4|22 |2|6/|4]| 1| 4

\Vacaville + >120
\/allejo 0 | + 37

Benicia 0 | 0 |13 | 22 | 17 |142| 43 | 18 | 244
Napa 1 | 6 |189 1 | 66 | 11 | 17 | 292
AmericaCyn | o | + 100




Geosmin and MIB

= Secondary metabolic products of bluegreen algae
(BGA), cyanobacteria and actinemycete bacteria

= Geosmin results in earthy T&O

= 2-Methylisoborneol (MIB) results in musty &0
= Geosmin detectable by humans at 10 ng/LL

= MIB detectable by humans at 3 ng/L

= Benthic cynanobacteria can produce these
chemicals in a relatively short time



Geosmin & MIB Producers

Geosmin Producers MIB Producers

Aphanizomenon gracile | Anabaena sp.

Oscillatoria agardhi Chryosoecoccus sp.

Osclllateria limosa Cylindrospermoepsis r.

Oscillatoria splendida | Osclllateria curviceps

Streptomycetes sp. Phormidium sp.




Actions & Programs

= DWR drained the NBA and flushed Napa
reach through the Napa Storage Tank

= DPWR analyzed geosmin & MIB daily at
BSPS, Cordelia Forebay, & Napa Tank

= SCWA will'institute a phytoplankton
monitering program @' Camphbell' & BSPS

= Most WTPs resumed treating the NBA In
early April after geosmin levels dropped
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