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City of Santa Barbara

• Population ~100,000
• Water Sources 

– Surface Water (90 – 100%)
– Groundwater
– Desalination

• Provide water to other 
utilities
– Montecito
– Carpenteria
– La Cumbre
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City of Santa Barbara – Surface Water Sources



C
ar

ol
lo

Bl
ue

Te
m

pl
at

eW
ith

Lo
go

.p
pt

x

4

William B Cater WTP

Flocculation
Sedimentation Filtration Clearwell

Chlorine

PACl

Raw 
Water

Chlorine

Treats up to 37 million gallons per day
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William B Cater WTP (c. 2006)
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Zaca Fire – Summer/Fall 2008 
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Zaca Fire Burn Area

Cachuma

Cater WTP

Gibraltar

Santa Barbara

Zaca Fire Boundaries

Santa Ynez River Watershed
Streams

2 mi. 4 mi.0 mi.

Area burnt
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The Aftermath…
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Watershed Fires – The Norm
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2017 Thomas Fire
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Subsequent Large Rain Event 

0

2

4

6

8

10

12
10

/1
/2

00
6

1/
1/

20
07

4/
1/

20
07

7/
1/

20
07

10
/1

/2
00

7

1/
1/

20
08

4/
1/

20
08

7/
1/

20
08

10
/1

/2
00

8

1/
1/

20
09

4/
1/

20
09

7/
1/

20
09

10
/1

/2
00

9

1/
1/

20
10

M
on

th
ly

 P
re

ci
pi

ta
tio

n,
 in

ch
es

NOAA Weather Station
Santa Barbara County10.4 inches

3.8 inches

6.0 inches

2.6 inches

Za
ca

 F
ire



C
ar

ol
lo

Bl
ue

Te
m

pl
at

eW
ith

Lo
go

.p
pt

x

12



C
ar

ol
lo

Bl
ue

Te
m

pl
at

eW
ith

Lo
go

.p
pt

x

13

Cater WTP – Historical Water Quality Measured 
Through Raw Water Total Organic Carbon
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Other impacts of fire on source water 
quality
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Raw water TOC levels have remained a 
treatment challenge at the plant

2008 2013 2018

3.8 mg/L

4.6 mg/L
5.2 mg/L
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Disinfection By-Product Formation

Natural 
Organic 
Matter

Chlorine
(Cl2)

Disinfection 
By-

Products

Dose
Time

Temperature
pH
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Impact on Drinking Water Quality –
Disinfection By-Products
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Available TOC Removal Options

Enhanced 
Coagulation

Activated 
Carbon

Membrane 
Filtration
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Impact to Operations Cost – Impacted 
Water

2007 2008 2009

$290K
$30K

$320K

$1.7 M

$1.9 M

$208K
$385K

$665K $756K

$820K
$800K

Chemicals

PAC
Sludge Disposal
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What about ozone?

• Ozone does not remove 
organics, but changes its 
reactivity (sometimes) 
through oxidation of 
compounds. 

• Oxidize Algal Toxins, T&O
• Works for Cater WTP
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2013 William B Cater WTP – More Tools

Flocculation
Sedimentation Filtration Clearwell

Ozone

PAC
Enhanced 

Coagulation

Raw 
Water

Chlorine

pH 
Reduction 

(CO2)
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Cater WTP – c. 2014
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Current Treatment Costs –
Chemicals Only

2008 2013 2018

$253/MG

$64/MG

$180/MG
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2018 Update

• Continued Use of CO2, PAC, and Ozone for 
DBP control

• Gibraltar Reservoir
– Difficult to Treat 

• Recently ~25 mg/L of Total Organic Carbon
• Currently 12-14 mg/L TOC 

– Primarily Still Use Cachuma as Surface Water Source
• Drought Resistant Source –

– Desalination Facility through RO Treatment
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In Conclusion…

• Fires impacting raw water quality can have 
significant cost for treatment

• TOC removal (DBP Compliance) was the largest 
driver for increased water treatment costs at
Santa Barbara’s Cater WTP as a result of the 
Zaca Fire

• Disposal residuals can be a significant 
component of overall treatment costs
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Drinking Water Quality Impacts of 
Watershed Fires: A Case Study

Questions?


	Drinking Water Quality Impacts of Watershed Fires: A Case Study
	City of Santa Barbara
	City of Santa Barbara – Surface Water Sources
	William B Cater WTP
	William B Cater WTP (c. 2006)
	Zaca Fire – Summer/Fall 2008 
	Zaca Fire Burn Area
	The Aftermath…
	Watershed Fires – The Norm
	2017 Thomas Fire
	Subsequent Large Rain Event 
	Slide Number 12
	Cater WTP – Historical Water Quality Measured Through Raw Water Total Organic Carbon
	Other impacts of fire on source water quality
	Raw water TOC levels have remained a treatment challenge at the plant
	Disinfection By-Product Formation
	Impact on Drinking Water Quality – Disinfection By-Products
	Available TOC Removal Options
	Impact to Operations Cost – Impacted Water
	What about ozone?
	2013 William B Cater WTP – More Tools
	Cater WTP – c. 2014
	Current Treatment Costs – �Chemicals Only
	2018 Update
	In Conclusion…
	Drinking Water Quality Impacts of Watershed Fires: A Case Study

