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Agenda

Then and Now - trends for Santa Cruz’s water
demand and water supply;

The Water Supply Advisory Committee’s water supply
reliability problem statement;

__ 3. Securing Our Water Future -
A. What we’ve learned about climate change and its impact on
Santa Cruz’s water infrastructure and water supply;
B. Supply augmentation options we're exploring; and

C. Shared interests among regional water providers and
opportunities for regional collaboration




THEN AND NOW
SUPPLY AND DEMAND TRENDS




2013

: 1 « Average Annual Water
/' Demand: 3.2 BGY

BN . Residential Water Use:
61 GPCD

« Water Year Classification
for previous 10 years:

— 3 Wet, 4 Normal, 2
Dry, 1 Critically Dry

« WSCP Implementation
for previous 10 years:

— 4 years out of 10

2022 =

Average Annual Water
Demand: 2.6 BGY

Residential Water Use:
44 GPCD

Water Year Classification
for previous 10 years:

— 2 Wet, 2 Normal, 4
Dry, 2 Critically Dry

WSCP Implementation for QL
previous 10 years:

— 6 years out of 10




Water Use Comparison:
Then versus Now

Visitors (tourism)

?

Change | Percent i .
2002-2004 2016-2018 (Volume) | Change Direction
Total annual production
(billion gallons) 3.9 2.6 -1.3 -33% ¥
Peak season production
(billion gallons) 2.3 1.5 0.8 | -35% 4
Peak month
(million gallons) 467 270 -197 -42% \ 4
Peak day (million gallons) 15.2 10.4 4.8 -32% \ 4
Average day during peak
season 12.7 8.0 4.7 -37% N8
(million gallons)
Population 87,000 97,000 +10,000 +11% *
2




Water Use by Customer Class:
Then versus Now

. Total Annual Water Consumption
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-40% -32% -27% -18% +3% -33% -46% -32% -74% -47%
Customer Class




Population Growth and Water Use | Santa Cruz Water Department 1951 - 2020

100000

Customers Served
Water Use, Millions of Gallons (MG)

2,292MG  3517MG  3583MG 3,390MG 4475MG 3495 2,604 MG

1,747 MG

1951 1955 1960 1965 1970 1975 1980 1985 1590 1995 2000 2005 2010 2015 2020




Long Term Demand Forecast as
updated in winter 2022

Total Production

2,889 2,891

2,900

Millions of Gallons

2030 2040 2045

Year

2020 2025 2035




SANTA CRUZ’S WATER SUPPLY
RELIABILITY PROBLEM STATEMENT




WSAC’s Problem Statement:
Our System Is Highly Vulnerable to
Drought Caused Shortages Because of:

& . Limited storage

% « Fish flow requirements

. - Highly variable supply

most significant, and water
conservation alone cannot
@ solve the problem.

"« (Climate change is
worsening our problem



14 out of the last 20
years show below
average cumulative
discharge from the
San Lorenzo River

Water Year Classification System

100,000 People Using Highly Variable
Surface Water Resources

The Santa Cruz Water System Serves

Dry @ Critically Dry

@ Normal

@\Wet

90,346 acre-feet

300,000

250,000 -

| Average Annual Runoff:

200,000 -

150,000 -
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Recent Droughts in California

U.S. Drought Monitor July 26, 2022

(Released Thursday, Jul. 28, 2022)

California Valid 8.a.m. EDT

e "!;-« o ] Rl
. l;‘l - .':' i

Intensity:

|:| Mone

[ ] poAbnomally Dry

[ | D1 Moderate Drought
[ b2 Severe Drought
I o: Extreme Drougnt
I 0+ Exceptional Drought

The Drought Monitor focuzes on broad-scale
condifions. Local condifions may vary. For more
information on the Drought Monitor, go fo
hitpz:iidroughfmonitor. un! eduw/About azpx

Author:

Curtis Riganti
National Drought Mitigation Center

XK

droughtmonitor.unl.edu
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Caenter for Weastern Weather
and Water Extremes NOV. 5
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AR Strength Scale
kilograms/meter/second
B Weak: 250-500
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2022 NEW POLICY DIRECTION:
“SECURING OUR WATER FUTURE”

Implications of Climate Change,

Supply Augmentation Options, and

Opportunities for Regional

Collaboration




IMPLICATIONS OF CLIMATE
CHANGE




The Department’s Past Efforts to evaluate
Climate impacts involved “down-scaling”

GCM resolution
2.5° X 3.75°

RCM resolution
25 X 25 km?

-----

Local resolution



We’ve developed a new vulnerability assessment
approach for assessing climate impacts that
doesn’t involve down-scaling and looks at a wide
range of potential future climate conditions

Non Climate Uncertainties

33448

Climate/Weather Water Balance Santa Cruz Water
Generator System Model

——_ =

metric (%)

Performance

-40  -20 0 20 40 60
Precipitation change (%)




The Weather Generator developed for this
work...

« Doesn’t use downscaling;

« Selected 10 plausible
climate Realizations B
based On IOOking at SOOO 1 . CIinGen-B.asel.ineclimate
Options uSing hjStOI‘iC o ® Selected realizations

variability (see colored
dots...);

-
—
w

110 A

-
(=3
]

e For each realization,
enerates weather inputs
or precipitation and RO

temperature that are fed - 3%
into the Water Balance i} |

Model to produce local T T ecpmen Ghothistoric)
hydrology,

100 4

Monthly Precip Std (% of historic)




o
The Water Balance Model... e

5 » Produces 100-year forecasts of local hydrology for
- 8,160 combinations of Climate Realization,
v Precipitation, Temperature and Climate Variability.

« Every one of these 8,160 hydrologic scenarios was
used to challenge the new Santa Cruz Water
System Model to identify worst year conditions.

Climate Realization: dT=2 dP=100 R1987 dCv=1.1
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Worst Year Shortage Projections Using
2.6 billion Gallons per Year of Demand

Actual
Climate

Down Scaled Global Climate
Models

Based on

Historic
Climate

Based on
Vulnerability
Analysis

Worst Year
Supply
Deficits for
Drought
Years

Historic
Hydrology

2015 WSAC
Climate Change
(GFDL)

2020 Water
Rights EIR
Climate
Change
(CMIP 5)

2020 MGA
GSP Climate
Change
(Climate
Catalog)

2022 Securing
Our Water
Future Climate:

Realization [}
1270, +2 C, No
Change in
Precip, 10%
Increase in
Variability

Year 1 (MG)

419

241

315

1450

Year 2 (MG)

570

454

834

630

Year 3 (MG)

708

110

| Total Deficit

989

1103

1149

2190




™. Water supply planning is inherently

Key Take Aways: Water Supply
Planning in the Face of Uncertainty

uncertain and climate change is increasing
that uncertainty.

The water supply deficit is significantly
affected by climate change, with many
climate plausible future climate scenarios
showing large increases in Santa Cruz’s
water supply deficit during droughts.

The frequency of drought also increases
rapidly with precipitation decreases.




SUPPLY OPTIONS BEING
EVALUATED




SOWF - Concept Projects Evaluated

Concept Project Type

Aquifer Storage
#1 and Recovery
(ASR)

Description

Groundwater replenishment in the Mid County
Groundwater Basin (MCGB) using available
winter surface water flows treated at Graham
Hill Water Treatment Plant (GHWTP)

Indirect Potable

Groundwater replenishment in the Santa
Margarita Groundwater Basin (SMGB) using

#2 Reuse (IPR) purified water produced at Pure Water Soquel
(PWS) Chanticleer Advanced Water Treatment
Facility (AWTF)
: Blending of raw water with purified water
#3 Direct Potable produced at a new AWTF for further treatment
Reuse (DPR) 2t GHWTP
#4 Seav_vate_r New desalination facility
Desalination

K | Kennedy Jenks

v ey SOWF Concepts Water Commission Presefifation

Woter Dizsartrrwnit



Presenter
Presentation Notes
Alternatives to set proof of concept, KJ presents

recommended strategies in the WSAC Final Report include: 
conservation to reduce demand, 
passive and active groundwater recharge, 
and supply augmentation using advanced-treated recycled water with desalination as a backup if the use of advanced-treated recycled water is not feasible (WSAC 2015).



Concept #1: Aquifer Storage
and Recovery (ASR) in the
Mid-County Groundwater

Basin (MCGB)

1. Injection of available treated surface
water during winter months in
MCGB

2. Extraction of groundwater from
MCGB

3. Infrastructure Assumptions:

« Conversion of 4 existing Beltz wells
to ASR wells

4 New ASR wells

e Upgrades to Beltz WTP

e Upgraded treatment for Beltz 12

 New wellhead treatment for new
ASR wells

« Connections from wells to/from
City’s Potable Water System

LEGENMD

L—- |

-‘- Existing Beltz Wells

I | SCWD Boundary

® New ASR Well Sites

i

|:| Simulated New Wil Slites I|I P-(m BELTZ#12
[

——
—E—
A\

A=\

K | Kennedy Jenks

i |
BELTEZ #8

BELTZ #1'0'#'

BELTZ #3

&

Upal Cliffs

Source: Santa Cruz ASR Project —Phase 1 Feasibility Investigation,

(June 2021)

rd

Pueblo Water Resources

SANTACRUZ
Woster Divesartrrwerl

SOWF Concepts Water Commission Presefitation



.

Concept #2: Indirect
Potable Reuse (IPR) in the

Santa Margarita

Groundwater Basin (SMGB)

1. Injection of Purified Water in
SMGB

2. Extraction of groundwater from
SMGB

3. Infrastructure Assumptions:

v

ANENEN

Expansion of PWS Chanticleer
AWTF to produce additional
1,500 AFY

New Pipeline from AWTF to
Scotts Valley

2 Upgraded injection wells at
El Pueblo

7 New injection wells

2 New extraction wells

New pipeline from extraction
wells to Newell Creek Pipeline

Kennedy Jenks

New and
Redeveloped
Injection

Extracted water to Wells

City via Newell
Creek Pipeline \

Legend
& SV WRF
B Santa Cruz WWTF
[  Pump Station
¢  AWTF Expansion

=== Soquel Alignment (Secendary)
| | City of Santa Cruz Water Service Area
Chanticleer to SV-AWTF (Purified)

- = e w Chanticleer AWTF Brine Discharge Line

cO“daN

See“\“e“‘
pt®
rele
,"-‘"Eg_\: SOWF Concepts Water Commission Preser%é:\tion

ai}ﬁ{jIQCRUZ


Presenter
Presentation Notes
Mention option to serve Non potable demands such as Delaveaga Golf Course with treated water from Chanticleer, could be a variation evaluated during next phases of WSAIP 
Assumptions for location of well sites (injection/extraction) and capacities of each well need to be confirmed with groundwater modeling efforts


.

Graham Hill

Concept #3: Direct Potable Reuse
(DPR)
via Raw Water Augmentation

1. Production of Purified Water in Santa Cruz “Bonamy

2. Blending of Purified water with Raw
Surface Water

3. Treatment of blended water at Graham Hill

Conveyance

WTP f'-_‘lj;.:ali ne

4. Infrastructure Assumptions:

v' New AWTF near SC | Legend
WWTF Conveyance of Pump Station 3=
purified water to ] Santa Cruz AWTF iy -
Coast Pump Statlon B Drinking Water Treatment Plant AWTF 2%
AWT Pipeline / B
[:] City of Santa Cruz Water Service Area : : ! |\ o .
AWTF: Advanced Water Treatment Facility _ . - , e e S "\ Pump Station
SC WWTE: Santa Cruz Wastewater Treatment Facility City of Santa Gruz Limi AR : il
A - .
KU | Kennedy Jenks G SOWF Concepts Water Commission Presefitation

SANTACRUZ
Woster Divesartrrwerl


Presenter
Presentation Notes
AWTF would be designed to meet DPR treatment standards as defined in the regulations by the SWRCB expected by 2023. 
Higher treatment that IPR required for raw water blending since there is no environmental buffer used


Concept #4: Seawater Desalination

f 3
'E'"i totento Blig, v

Neary Logoon Park

EXISUNG|Wastewater ik
= - ;
aTreatme

SR YT L
% ¢ 3 R e, - 3
Natural{Bridges e L 3 5 PR e T v, #
State]|Beach t Junction ..;" | A

4
Wee,:
Structure C:.q O

(Existing) ?-: 7 v ‘q-‘\h‘ -
i SI-1 - Westside Screened Open-Ocean Intake
SI-2 - Wharf Area Screened Open-Ocean Intake
SI-3 - Wharf Area Subsurface Intake

i J
Ligfthouse Field Stote Beoch y

Existng Waste Water Treatment Faciity (WWTF) Desalination Plant Site Alternatives
EfMluent Outfall Pipeline; new valves 1o be o

installed on diffuser ports

Brine Discharge Atematives; includes brine 1 A2
discharge pipeling and brine discharge WWTP >

outfall point of connection A3

Raw Water Transfer Pipeline Altemative For 51-2 and Si-3, & pump station and raw waler
. " pipeline on the Wharf could also be considered as a
Open-Ocoan Seawater Intake (SI) ARomatives:  packup ta the pump station at the SCCRTC property

Includes pump station (PS), intake pipeline, and  located south of Depot Park. Mawever, an exact site
intake structure 18 no longer known, given the plannad Improvemants
Radial Colloctor Wells idensfiad in the City's proposed VWhart Master Plan

FIGURE 4
DUDEK & : , Updated Seawater Desalination Project Overview

Santa Cnz Se r Desalination Project

K | Kennedy Jenks aoe SOWF Concepts Water Commission Presefitation




Evaluation Results for Concept Projects

s S O I

Armual Yield Ave: 250 MGY (750 AFY) 260 MGY 1,200 MGY 1,200 MGY
Max: 530 MGY (1,620 AFY) (790 AFY) (3,700 AFY) (3,700 AFY)
(o)
7 O SRl 44% 21% 100% 100%
. gap
($/AF) $4,100 to $8,500 $7.800 $3,500 $4,500 to $5,800
GHG
2
T o e 110 to 140 1,210 960 500
Energy use
MWh/y 710 to 930 8,220 6,750 17,500
~ (MWh/AF) 0.6 t0 0.9 5.5 1.8 4.7

| a. ASR ranges for ACAYY, GHG, and Energy Use are based on average and max yield.

b. IPR yield limited by 1,500 AFY production less 710 AFY to restore SMGB groundwater levels.
c. Desal range for ACAYY is based on cost for three alternatives ocean intakes.

d. Refer to Fact Sheets for additional information and assumptions made for each concept. 29

___ __ﬁ


Presenter
Presentation Notes
IPR – why %supply gap so low – Due to keeping 710 AFY in the basin, only extracting 790 AFY for City use
IPR – why is energy us so high – Conveyance up to SVWD
IPR –acayy based on 1,500 afy treated 
ASR – why is this alternative so expensive – Costs for wells (new + upgraded), treatment at well head, pilot testing, site acquisition. High ACAYY based on yield (higher for average yield)
ASR and desal – what is the acayy range? I.e., what is in the low number vs the higher number 
ASR ACAYY range for average vs max yield
Desal ACAYY range for 3 different ocean intake alts
All – what are the operating strategies that generate the energy use and acayy



OPPORTUNITIES FOR REGIONAL
COLLABORATION




2016 Brainstorming on Potential Opportunities for

Regional Collaboration
Phase 2

/

——

.

Sggmo

in-lieu /"’—

Loch

WMEBISIMET
Lomond

Felton
Diversion

/,

City of Scotts
Valley WWTF

Extractlon WeIIs

Surface
WTP

Santa
Margarita

Basin .

Recharge Wells

P 1

City of Scotts
Valley Tertiary

AWTP P
North Coast/ (SVvwWD) .
Tait Sources
| Brine
Phase 1b

SCOTTS VALLEY
/‘ WATER DISTRICT

WATER DISTRICT
A ? Extraction wells

Mid County .

J SOOUEL CREEK

Basin .

Recharge Wells

A

in-lieu

North Coast

AWTP

h
Phase 3

Irrigation

City of Santa Cruz

(Pure Water
Soquel)

v

Irrigation

Brine

Phase la




Groundwater sustainability planning
has helped move regional
collaborations forward

~ "+ Both the Santa Cruz Mid-County and Santa

¥ Margarita Groundwater Sustainability Plans
include projects and management actions
that explore and, when appropriate,
implement regional projects. Examples
include:

— The Pure Water Soquel Project that will protect
the aquifer from seawater intrusion; and

— The Scotts Valley-Santa Cruz intertie that offers '
additional opportunities for collaboration.




Collaborative Project Overview: Scotts Valley \
Water District/Santa Cruz Bi-Directional Intertie

« 9,600’ of 12” pipeline,
plus appurtenances

« SVWD distribution
system to City’s
existing Pasatiempo
Tanks

— La Madrona Drive

— Sims Road

O incorporated City Limits
Proposed Pump Station Site Components

— Firehouse Lane Fm——
(D Ppelne Easement (40
Proposed Intertie Components

 Pumped flow north, S e i

#) Hydranrt and Buffer (20)

gravity flow south S e s

== Santa Cruz Water Department Faclity and
== Disturbance Buffers

Exstirg Storage Tanks
Water Service Areas | Areas Served
San Leorenzo Vabey Waser District
BB Soofts Valley Water Darict




e 800 square foot building
— Pumps

— Variable Frequency
Drives

— Electrical Equipment
— Piping

« Scotts Valley Fire
Department parcel

« 1 million gallons per day
operational capacity,

designed to allow future
capacity expansion

Detalls at the Scotts Valley
Connection

-

|

L2
’“;.1;

=

- 7 A

v Pump Station
-

| S




Potential Intertie Operating Scenarios

* Increasing reliability and resiliency are key
priorities for both agencies. Staff is exploring
several potential operating scenarios for the
new intertie that would address these
priorities. For example, the intertie could be
operated in the following ways:

— To provide emergency water supply to either utility;

— To support passive or active recharge of the Santa
Margarita Groundwater Basin, including potential
water banking for drought supply for Santa Cruz;
and

— To support potential drought supply for either
utility.




What is Water Banking and How
Might It Work Here?

&+ In general water banking involves having one

@ .1 entity use water from another’s source during
times of plenty and then leaner times pay water

i Dback to the partner entity.

© "+ It doesn’t have to involve a 1 to 1 exchange, and in

—_agroundwater storage option, a “leave behind”
volume that benetfits the basin could be included.

e In this case the strategy could involve having
Scotts Valley Water receive treated water from
Santa Cruz, and letting the Santa Margarita Basin
passive recharge with water, and sending back a
portion of that volume to Santa Cruz as drought
supply when needed.




SANA CRUZ GRAHAM HILL WATER
TREATMENT PLANT FACILITY
IMPROVEMENT PROJECT




Graham Hill Water Treatment Plant =

-« GHWTP (red boundary

in map) is the (e S R Bt e T
conventional water b o) S8 W G A o ARk T
treatment plant AR ) WRY !
property completed in b Do) e :
1960 [N :

« Treats multiple water
sources

e« Produces over 95% of
the water served to
City water customers

'« Rated capacity of 24
million gallons per
day (MGD)

« Typical demand of 9
to 12 MGD




GHWTP FIP Project Development

WATER SUPPLY
AUGMENTATION

STRATEGY
(2015)

» Aquifer
Storage and
Recovery (ASR)

i approaches

-l being pursued
e for water
supply
augmentation

« Requires ability
to treat San
Lorenzo River
water that is
often more

_— turbid during

B the wet season

ADDRESS RESILIENCY
OBJECTIVES

(ongoing )

Build resiliency
to respond
climate change
induced extreme
weather events

Recognize
increased
wildfire risk and
potential
impacts on
water quality
and supply
availability

Consider
emerging
contaminants,
e.g., CECs and
PFOS/PFOA

GHWTP FACILITY
IMPROVEMENT PLAN
(2020)

» Identified best
approach to
support water
supply
objectives

« Upgrade aged
facilities, meet
current and
anticipated
future
regulations

= Improve
quality of
water delivered
to customers

GHWTP PROGRESSIVE
DESIGN BUILD (PDB)
PROJECT PHASE 1 & 2
(2021-2028)

Progressive Design-
Build contract
selected deliver and
implement project
Completed Basis of
Design Report
establishing
technical design
criteria,

60% design review
in progress

WIFIA loan for 49%
financing acquired,
SRF loan in the
works for remaining
funding




Major Treatment Process Upgrade Being Planned

New GAC pOSt‘ el i ghemical Bulk
i filter adsorbers torage
__ Centrifuge
o New Maintenance Dewaterf
g > e __ Intermedifite
Replace tube (= pzONE
o settlers with Chemical Day
bk high-rate plate - g T "Tanks Bl
g settlers T =
A — New washwater
New clarifiers /. A supply tapk
N A : Upgrades|to
oA | ' ™~ - isting fillters
flocculation _/ -existing
New :

coagulation




Our Water, Our Future"
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