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Dear Mayor Burt and Council Members,

Please see the attached letter regarding Item 9 on tonight’s agenda.

Thank you.

-Peter

-----------------------
Peter Drekmeier
Policy Director
Tuolumne River Trust
peter@tuolumne.org
(415) 882-7252
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June 13, 2022 
 
Mayor Pat Burt and Council Members 
Palo Alto City Council 
250 Hamilton Ave. 
Palo Alto, CA 94301 
Via email 
 
Re: Item 9: Amending Water Rate Schedules. 
 
Dear Mayor Burt and Council Members: 
 
On May 19, 2022, the BAWSCA Board of Directors voted to increase assessments 
on its member agencies, including Palo Alto, by 25%. A number of Palo Alto 
residents commented at the meeting that they didn’t want their rates to fund 
the BAWSCA lawsuit against the Bay Delta Water Quality Control Plan. 
 
As you know, the City is on record supporting the Bay Delta Plan. 
 
To the best of our knowledge, the BAWSCA Board of Directors had never been 
provided with details on how much the Bay Delta Plan lawsuit was costing. It 
took a Public Records Act request from a Palo Alto resident to reveal that 
BAWSCA has spent $360,000 on legal fees so far. This doesn’t include staff time 
and other expenses. 
 
BAWSCA has not done its own assessment of the Bay Delta Plan. Instead, they 
simply accept what they are told by the SFPUC, and have failed to serve as a 
watchdog. This is particularly disturbing given that the SFPUC has been 
withholding information from BAWSCA, as well as from the public and even their 
own Commissioners. 
 
The most recent example of hiding information concerns the SFPUC’s Long-Term 
Vulnerability Assessment (LTVA), which studied the potential impacts of climate 
change on water supply. For more than seven months, the Tuolumne River Trust 
has requested critical information that was not included in the report. Key 
among our requests was information on the likelihood of occurrence of the 
Design Drought. The SFPUC ignored our requests, and BAWSCA was silent. 
 
Then, a remarkable thing happened. The SFPUC responded to a Public Records 
Act request and provided a document revealing their consultants had looked 
into the return period (likelihood of occurrence) of the Design Drought. The 
presentation, titled “Hydrological Drought Frequency Analysis for the Upper  
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Tuolumne River” (attached), was presented to the SFPUC on December 8, 2020 by researchers 
working on the LTVA. 
 
The document projected that the return period for the Design Drought was 1-in-25,000 years 
(see table below). This number has likely been updated, given the presentation was made a 
year before the LTVA was finalized, but nothing about the return period for the Design Drought 
was included in the LTVA. 
 
Given the extremely important role the length of drought planning plays in rationing, it is 
unexplainable why this information was not made available to all parties involved in SFPUC 
policy decisions. 


 
 
The following graph from the uncovered document shows water supply deficits (from full 
storage) caused by known droughts. At full storage, the SFPUC has more than 1.4 million acre-
feet of water. We have not been given a presentation on the document, but assume the graph 
suggests that if the historical record were to repeat, and water demand was 227 mgd (the 
baseline figure used in the LTVA, which is 16% higher than current demand of 195 mgd), a 
repeat of the most severe drought (1987-92) would result in full storage being reduced by 797 
thousand acre-feet. 
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Below, TRT added the Design Drought to the graph for comparison. 
 


 
 
It is clear that the Design Drought is extremely unlikely to occur. The Palo Alto City Council 
understood this in 2018 when it voted unanimously to support the Bay Delta Plan. BAWSCA 
never took a serious look at the Design Drought, but instead chose to accept misinformation 
provided by the SFPUC, and then sued the State Water Board. 
 
Water rates are already very high. Palo Altans do not want to pay to fund BAWSCA’s misguided 
lawsuit that goes against the City’s environmental values. Please join us in holding BAWSCA 
accountable to rate payers. 
 
Sincerely, 


 
Peter Drekmeier 
Policy Director 








Hydrological Drought Frequency 
Analysis for the Upper 


Tuolumne River
December 8th, 2020







Design Drought: it’s an hydrological drought


Design Drought is a synthetic event that combines two observed 
droughts 1987-1992 followed by 1976-1977







Defining Deficit and Drought


• Definition of Annual Deficit
𝑑𝑑 𝑡𝑡 = La Grange Natural Flow(𝑡𝑡) − District Entitlement(𝑡𝑡) − 𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓


• Definition of Cumulative Annual Deficit
𝐷𝐷 𝑡𝑡 = 0 = 0


𝐷𝐷 𝑡𝑡 + 1 = min � 0
D t + La Grange Flow(t) − District Entitlement(t) − 𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓


• Threshold
• So far, we used SJPL Flow in 2013 of 240 MGD (269 TAF) as the baseline diversion needed for SFPUC 


(highest historical value)


• Extract the maximum deficit and duration in each drought


What threshold do we want to use?







Threshold to define hydrological drought


The threshold can be based on:
• WAC: average
• SJPL diversion: average, maximum
• Other 







Historical SJPL annual diversion


1 mgd = 1.12 TAF/year







Methodology


1. Run Up Country hydrology models for 500 climate realizations
2. Extract maximum deficit and duration of drought events from 


observed and simulated streamflow (Sequent Peak Algorithm)
3. Calculate return period


1. Fit two probability distribution for: maximum deficit and duration 
2. Define a copula function that represents the dependence structure of 


deficits and duration
3. Calculate return periods







Application of Maximum Deficit to La Grange observed streamflow


“historical mean demand”  =  historical irrigation district entitlement + 269TAF



Presenter Notes

Presentation Notes

This is with the threshold set at 269 TAF
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Extract drought events in historical records (95 years)


1976-77 1987-92 2012-16







Extract drought events in paleo record (1100 years)







Bias correction of paleo record based on error in historical 
record







Extract annual WAC in paleo record







Simulated streamflow using a weather generator and 
hydrologic model


• Weather generator trained on precip
and temp data from 1956-2011 for 13 
gage stations 


• 15-year periodicity to precipitation was 
included (but unexplained in the 
literature)


• (500 + 9) realizations x 50 years = 
25,450 years 







Extract drought events in the simulated data







Presenter Notes

Presentation Notes

Will be re-done







Joint Return Periods of Deficit and Duration


• Three sources of hydrological data: 
1) 95-year-long historical natural flow at La Grange (1921-2015)
2) 9 representative climate realizations of 50-year long streamflow simulated using 


PRMS model plus 500 other stochastic realizations using PRMS
3) paleo record at La Grange reconstructed from tree rings for the period 900-2012. 


• Total number of drought events identified by the SPA is 3,490: 
1) 18 from the historical streamflow
2) 3,316 from the PRMS streamflow realizations
3) 156 from the paleo streamflow


• Fitting probability distributions to deficit and duration.
• Frank Copula for copula-based bivariate frequency analysis 







Fitting probability distribution for Deficit







Fitting probability distribution for Duration







Return periods of historical drought 







Return periods of historical drought 







Return periods of historical drought 


Drought
Event


Deficit
(TAF)


Duration 
(Year)


Return Period (Year) 
(best estimate and 95% confidence interval)


Deficit Duration
Deficit and 
Duration


1976-77 517 2
217


(188; 255)
30


(29; 31)
316


(273; 371)


1987-92 797 6
1,456


(1,031; 2,140)
486


(422; 563)
20,406


(14,589; 29,851)


2012-16 752 4
1,093


(820; 1,520)
121


(110; 133)
4,250


(3,190; 5,899)


Design Drought 1,309 8
25,293


(12,940; 56,679)
1,954


(1,620; 2,376)


1,371,578
(720,390; 


2,997,390)







Change in Return Period with Climate Change
500-year Return Period 1000-year Return Period
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June 13, 2022 
 
Mayor Pat Burt and Council Members 
Palo Alto City Council 
250 Hamilton Ave. 
Palo Alto, CA 94301 
Via email 
 
Re: Item 9: Amending Water Rate Schedules. 
 
Dear Mayor Burt and Council Members: 
 
On May 19, 2022, the BAWSCA Board of Directors voted to increase assessments 
on its member agencies, including Palo Alto, by 25%. A number of Palo Alto 
residents commented at the meeting that they didn’t want their rates to fund 
the BAWSCA lawsuit against the Bay Delta Water Quality Control Plan. 
 
As you know, the City is on record supporting the Bay Delta Plan. 
 
To the best of our knowledge, the BAWSCA Board of Directors had never been 
provided with details on how much the Bay Delta Plan lawsuit was costing. It 
took a Public Records Act request from a Palo Alto resident to reveal that 
BAWSCA has spent $360,000 on legal fees so far. This doesn’t include staff time 
and other expenses. 
 
BAWSCA has not done its own assessment of the Bay Delta Plan. Instead, they 
simply accept what they are told by the SFPUC, and have failed to serve as a 
watchdog. This is particularly disturbing given that the SFPUC has been 
withholding information from BAWSCA, as well as from the public and even their 
own Commissioners. 
 
The most recent example of hiding information concerns the SFPUC’s Long-Term 
Vulnerability Assessment (LTVA), which studied the potential impacts of climate 
change on water supply. For more than seven months, the Tuolumne River Trust 
has requested critical information that was not included in the report. Key 
among our requests was information on the likelihood of occurrence of the 
Design Drought. The SFPUC ignored our requests, and BAWSCA was silent. 
 
Then, a remarkable thing happened. The SFPUC responded to a Public Records 
Act request and provided a document revealing their consultants had looked 
into the return period (likelihood of occurrence) of the Design Drought. The 
presentation, titled “Hydrological Drought Frequency Analysis for the Upper  
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Tuolumne River” (attached), was presented to the SFPUC on December 8, 2020 by researchers 
working on the LTVA. 
 
The document projected that the return period for the Design Drought was 1-in-25,000 years 
(see table below). This number has likely been updated, given the presentation was made a 
year before the LTVA was finalized, but nothing about the return period for the Design Drought 
was included in the LTVA. 
 
Given the extremely important role the length of drought planning plays in rationing, it is 
unexplainable why this information was not made available to all parties involved in SFPUC 
policy decisions. 

 
 
The following graph from the uncovered document shows water supply deficits (from full 
storage) caused by known droughts. At full storage, the SFPUC has more than 1.4 million acre-
feet of water. We have not been given a presentation on the document, but assume the graph 
suggests that if the historical record were to repeat, and water demand was 227 mgd (the 
baseline figure used in the LTVA, which is 16% higher than current demand of 195 mgd), a 
repeat of the most severe drought (1987-92) would result in full storage being reduced by 797 
thousand acre-feet. 
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Below, TRT added the Design Drought to the graph for comparison. 
 

 
 
It is clear that the Design Drought is extremely unlikely to occur. The Palo Alto City Council 
understood this in 2018 when it voted unanimously to support the Bay Delta Plan. BAWSCA 
never took a serious look at the Design Drought, but instead chose to accept misinformation 
provided by the SFPUC, and then sued the State Water Board. 
 
Water rates are already very high. Palo Altans do not want to pay to fund BAWSCA’s misguided 
lawsuit that goes against the City’s environmental values. Please join us in holding BAWSCA 
accountable to rate payers. 
 
Sincerely, 

 
Peter Drekmeier 
Policy Director 



Hydrological Drought Frequency 
Analysis for the Upper 

Tuolumne River
December 8th, 2020



Design Drought: it’s an hydrological drought

Design Drought is a synthetic event that combines two observed 
droughts 1987-1992 followed by 1976-1977



Defining Deficit and Drought

• Definition of Annual Deficit
𝑑𝑑 𝑡𝑡 = La Grange Natural Flow(𝑡𝑡) − District Entitlement(𝑡𝑡) − 𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓

• Definition of Cumulative Annual Deficit
𝐷𝐷 𝑡𝑡 = 0 = 0

𝐷𝐷 𝑡𝑡 + 1 = min � 0
D t + La Grange Flow(t) − District Entitlement(t) − 𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓𝐓

• Threshold
• So far, we used SJPL Flow in 2013 of 240 MGD (269 TAF) as the baseline diversion needed for SFPUC 

(highest historical value)

• Extract the maximum deficit and duration in each drought

What threshold do we want to use?



Threshold to define hydrological drought

The threshold can be based on:
• WAC: average
• SJPL diversion: average, maximum
• Other 



Historical SJPL annual diversion

1 mgd = 1.12 TAF/year



Methodology

1. Run Up Country hydrology models for 500 climate realizations
2. Extract maximum deficit and duration of drought events from 

observed and simulated streamflow (Sequent Peak Algorithm)
3. Calculate return period

1. Fit two probability distribution for: maximum deficit and duration 
2. Define a copula function that represents the dependence structure of 

deficits and duration
3. Calculate return periods



Application of Maximum Deficit to La Grange observed streamflow

“historical mean demand”  =  historical irrigation district entitlement + 269TAF

Presenter Notes
Presentation Notes
This is with the threshold set at 269 TAF
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Extract drought events in historical records (95 years)

1976-77 1987-92 2012-16



Extract drought events in paleo record (1100 years)



Bias correction of paleo record based on error in historical 
record



Extract annual WAC in paleo record



Simulated streamflow using a weather generator and 
hydrologic model

• Weather generator trained on precip
and temp data from 1956-2011 for 13 
gage stations 

• 15-year periodicity to precipitation was 
included (but unexplained in the 
literature)

• (500 + 9) realizations x 50 years = 
25,450 years 



Extract drought events in the simulated data



Presenter Notes
Presentation Notes
Will be re-done



Joint Return Periods of Deficit and Duration

• Three sources of hydrological data: 
1) 95-year-long historical natural flow at La Grange (1921-2015)
2) 9 representative climate realizations of 50-year long streamflow simulated using 

PRMS model plus 500 other stochastic realizations using PRMS
3) paleo record at La Grange reconstructed from tree rings for the period 900-2012. 

• Total number of drought events identified by the SPA is 3,490: 
1) 18 from the historical streamflow
2) 3,316 from the PRMS streamflow realizations
3) 156 from the paleo streamflow

• Fitting probability distributions to deficit and duration.
• Frank Copula for copula-based bivariate frequency analysis 



Fitting probability distribution for Deficit



Fitting probability distribution for Duration



Return periods of historical drought 



Return periods of historical drought 



Return periods of historical drought 

Drought
Event

Deficit
(TAF)

Duration 
(Year)

Return Period (Year) 
(best estimate and 95% confidence interval)

Deficit Duration
Deficit and 
Duration

1976-77 517 2
217

(188; 255)
30

(29; 31)
316

(273; 371)

1987-92 797 6
1,456

(1,031; 2,140)
486

(422; 563)
20,406

(14,589; 29,851)

2012-16 752 4
1,093

(820; 1,520)
121

(110; 133)
4,250

(3,190; 5,899)

Design Drought 1,309 8
25,293

(12,940; 56,679)
1,954

(1,620; 2,376)

1,371,578
(720,390; 

2,997,390)



Change in Return Period with Climate Change
500-year Return Period 1000-year Return Period





From: Terry Trumbull
To: Peter Drekmeier
Cc: Council, City
Subject: Re: TRT Letter - Item 9
Date: Monday, June 13, 2022 11:34:05 AM

Some people who received this message don't often get email from terrytrumbull1011@gmail.com.
Learn why this is important

CAUTION: This email originated from outside of the organization. Be cautious
of opening attachments and clicking on links.

Subject: Agenda Item 9 tonight

On Mon, Jun 13, 2022 at 11:16 AM Peter Drekmeier <peter@tuolumne.org> wrote:
Dear Mayor Burt and Council Members,

Please see the attached letter regarding Item 9 on tonight’s agenda.

Thank you.

-Peter

-----------------------
Peter Drekmeier
Policy Director
Tuolumne River Trust
peter@tuolumne.org
(415) 882-7252
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mailto:peter@tuolumne.org
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