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Santa Cruz is located about 75 miles ™

south of San Francisco, with the city

water utility serving about 100,000
customers inside and outside the city b e
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Water Use Comparison: Then versus Now




Water Use by Customer Class:
Then versus Now
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Gross Daily Water Consumption
2008 to 2022
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Water Supply and WSAC




Council Direction to WSAC:

ADefine the problem.
AEvaluate available alternatives.

AMake recommendations.



The City of Santa Cruz Water Supply Adwsory Committee
April 20141 October 2015
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Our System Is Highly Vulnerable to Drought Caused Shortages Because of:

.
ALimited storage |

AFish flow requirements

AHighly variable supply

Of these, limited storage is most significant, and
Conservation alone cannot solve the problem.

AClimate change is worsening our problem
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WSAC Group Agrees to Consensus Recommendatiom€arly
October 2015




i E 9kt W9 Y Rechomheradations

Maximize conservation.

Eongmit to near-optimum fish flows for coho salmon and steelhead
rout.

g_h?retexcess winter water (when available) with other local groundwater
Istricts.

Store excess winter water in depleted aquifers.
Utilize purified recycled water.
Utilize desalinated water.

SO0k W DMPE

Conduct an analysis of all available alternatives and develop
recommendations based on that assessment
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event for first ever water transfer, which ran until April 30, 2019
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Supply Alternatives Assessment Work 2015 - present

LTI [l
. R

L




To Support Scenario Planning Santa Cruz
Worked In Three Parallel Paths Over 5 Years:

1. We developed the modeling tools to define the water supply
deficit that could occur under various climate change
scenarios;

2. We conducted technical feasibility analyses work on supply
augmentation alternatives that gave us the information we
needed torealistically assess their ability to improve supply
reliability; and

3. We used our modeling tools to assess and compare how supply
augmentation alternatives performed in improving supply
reliabllity.



Santa Cruz Climate Modeling
Tools
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Non Climate Uncertainties

Vulnerability Analysistools:
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Weather Generator Model



Santa Cruz|Climate ScenarioGenerator

Climate/Weather
Generator

A Theclimate scenario generatois used to create tailored climatg
change scenarios for stress testing.

A It simulates changes in variability and changes in mean clime orwedta s

A Climates Scenarios are designed to be run with the water balance
model.

A This allows comprehensive exploration of the climate vulnerability
of Santa Cruz Water



Climate/\\eather-GeneratoDevelopmentSieps
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Water Balance Model
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Water Year Classification System
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100 R1270 dCV

dT=2 dP=

Climate Realization
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Climate Realization
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Santa Cruz Water System Model



SCWSM:Model Schematic

The water sources have the following use priority:

1)
2)
3)
4)

Coastal rivers (Liddell, Laguna, Majors)
SLR through Tait Diversion and Tait wells
Beltz Water Treatment Plant

Loch Lomond Reservoir
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Climate Stress Testing



Climate Stress Test Overview

AObjectives:

A Simulate widest range ofplausible futures to understand
sensitivity of the system

A Resultswill indicate climate changes that are problematic
(l.e., climate vulnerabillities)

A Results will provide the basis for selecting project
alternatives using one or more future planning scenario



Performance Metrics to Evaluate Vulnerability

A One Year Deficit Volume (Max, 98
A Two Year Deficit Volume (Max, 98
A Three Year Deficit Volume (Max, 98
A Frequency of Deficits and Reliability




Multi-Year Deficits and Climate Change

A Precipitation change effects with +2C

98th Percentile Max
PrecipChang¢ 1-yr deficit  2-yr deficit ~ 3-yr deficit | 1-yr deficit  2-yr deficit  3-yr deficit
(%) (MG) (MG) (MG) (MG) (MG) (MG)

-40
-30
-20

1222 (47%)
861 (33%)
512 (20%)

2026 (78%) 2731 (104%)
1478 (57%) 2031 (78%)
1025 (39%) 1382 (53%)

1743 (67%) 3005 (115%) 4229 (162%)
1597 (61%) 2694 (103%) 3413 (131%)
1408 (54%) 2491 (96%) 2755 (105%)

-10 243 (9%) 650 (25%) 840 (32%) | 1065 (41%) 2095 (80%) 2205 (85%)
0 63 (2%) 247 (9%) 421 (16%) 923 (35%) 1580 (61%) 1643 (63%)

+10 0 0) 22 (1%) 664 (25%) 824 (32%) 845 (32%)

+20 0 o) 0 188 (7%) 188 (7%) 188 (7%)

+30 0 o) 0 0 0 0

+40 0 o) 0 0) 0 0




Planning Scenario: Comparing deficits without climate change a

with climate change 610% P and +2 C
(Demand from 2020)

98th percentile of defici
(MG)
dP 0% -10% 0% -10%
dT 0C +2C 0C +2C
1-YR | 27 (1%) 243 (9%) | 923 (35%) 1065 (41%)
2-YR | 139 (5%) 650 (25%)(1535 (59% 2095 (80%)
3-YR |257 (10%) 840 (32%)|1561 (60% 2205 (85%)

Maximum deficit (MG)




Effect of Increased Demand Over 20 Years of about 300 MG\

A1-yr Deficit from 243 MGunder 2020 demand to 361 MGunder 2045
demand

A2-yr Deficit from 650 MGunder 2020 demand to 780 MGunder 2045
demand



Climate Stress Test with
Variablility



Effect of Increased CV on streamflow variables.

An increase in Coefficient of Variation (CV) causes dry years that are drier and wet year

that are wetter.

The values of streamflow at Bigtrees are normalized AP=No change
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The Effects of Changes in CV on Planning

(dT=+2C , dP=-10%, demand 2020)

U An increased in variability means larger

deficits

C No Change: 1-yr deficit: 243 MG (9%)

C +20 Variability: 1-yr deficit : 904 MG (35%)
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Coefficient of Variation effects on Deficit
(dT=+2C , dP=-10%) (Demand from 2020)

O8th Percentile

Max

Change | 1-yr deficit 2-yr deficit 3-yr deficit | 1-yr deficit 2-yr deficit 3-yr deficit
in CV (MG) (MG) (MG) (MG) (MG) (MG)
0% 243 (9%) 650 (25%) 840 (32%) 1065 (41%) 2095 (80%) 2205 (85%)
10% 583 (22%) 1065 (41%) 1424 (55%) | 1626 (62%) 2560 (98%) 2675 (103%)
20% 904 (35%) 1484 (57%) 1999 (77%) 1949 (75%) 3278 (126% 3278 (126%




Conclusionst Understanding Size and Characteristics of
Potential Future Deficits

A The Water Supply Deficit is significantly affected by Climate Change

A Many climate projections indicate increase in the water supply
deficit

A A 10% precipitation decrease causes a deficit increase of almost
10x (one year deficit) to 3x (year deficit)

A The frequency of drought also increases rapidly with precipitation
decreases

A Increases in Variability greatly increase the water supply deficit
even with no reduction in precipitation



Evaluating Project Alternatives



Dispatch Orders

Newell
The water sources have the following use priority: san
e | o |
. Coastal rivers _>. . ,
1) Coastal streams (Liddell, Laguna, L Resenl | san Lorenzo
Demand
Majors) Tai
Farmer Diversion
2) SLR through Tait Diversion and Tait Demand ~@—
wells Tait Well
. Urban
Demand
3) Beltz Water Treatment Plant
4) Loch Lomond Reservoir " Beltz WTP
Legend TEE T A
4 O O e
Dam Headwater Well Demand Diversion/
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