City of Santa Cruz Water Supply Advisory Committee
Solutions Phase -- Technical Summary
Consolidated Alternative 01: Peak Season Reduction

Project description: In progress

Status Update

We are in the process of revamping this CA to address concerns expressed by several WSAC members. At this point, we do not have a restructuring
of this CA to share with WSAC. The Technical Team recognizes this is a WSAC priority and is working with the Conservation sub-committee to make
sure this CA captures new ideas as well as current ones.

Incorporated WCAs: WCA-69: SCWD: Peak season reductions — 10%, 25% and 50%

Reliability Over Time (seasonal and inter-annual variability) Seasonal variability - reductions during peak season
Costs and Savings Best Estimate Comments

10% peak reduction = 70 MG (0.4 MGD over 6 months)
25% peak reduction = 170 MG (0.9 MGD over 6 months)

30-Year Present Value Savings (MG) In progress 50% peak reduction = 340 MG (1.9 MGD over 6 months)
30-Year Present Value Cost ($) In progress
30-Year PV Cost/30-Year PV Saved ($/MG) In progress
30-Year Average Savings (MG) In progress
30-Year Average Cost ($) In progress

Indication of energy saved for water NOT produced and
delivered; Assumes 1.6KWh/1,000 G. Calculated using non-
Energy Saved (MWh) In progress discounted water savings: 10% reduction saves 112 MWh/Y

Key Components

4 More ordinance restrictions like retrofit on resale and new codes (e.g., Retrofit landscapes
1 Intensify incentives (like full landscape make-overs |with alternative sources only for landscape)
2 New regualtions with enforcement of programs

(e.g., no turf in new homes) that reduce water use |5 Other possible measures
3 Water rationing/allocation pricing schemes 6
Implementation Requirements Summary

10% reduction with planned programs is achievable; 25% would be difficult and require a massive turf removal or replacement project; A 50%
reduction in peak demand does not appear to be feasible without relying on short-term drought measures, and using the drought tool kit on a long
term basis then leaves limited opportunity to further reduce use when another drought comes and water use must again be reduced.

Planning, Permitting, and Interagency Agreements
Preliminary and Detailed Design

Bidding, Construction, and Startup

Total Duration of Estimated Implementation many can be implemented quickly, if City and Water Department have resources
Issues to Resolve

Listed above. Also, economic hardship for landscape maintenance contractors, nurserries, etc.

EVALUATION

Technical Feasibility
City residents likely to resist big change in type of landscape allowed; would be very expensive (tens of millions to possibly 175 million dollars). A
related issue is "who would pay?" Also, could have detrimental impact on property values throughout the community.

(How feasible is this approach from a technical perspective? Widely used; demonstrated in field; promising in 3-5 years; promising in 6-10 years;
more than 10 years)
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City of Santa Cruz Water Supply Advisory Committee
Solutions Phase -- Technical Summary

Consolidated Alternative 01: Peak Season Reduction

Legal Feasibility
City may not have legal authority to mandate a certain type of landscape on private property, after water service has already been granted (existing
customers). May require using very high rate blocks to effectively disincentivize outdoor irrigation.

(With the required timeframe for this approach, are the necessary rights currently held in the form needed or feasible to acquire or modify as
needed: unambiguous yes; yes, but some ambiguities; can probably acquire; difficult to acquire; very unlikely to acquire)

Regulatory Feasibility
(Is this approach likely to receive easy, quick regulatory approval: easy and quick; slow but relatively sure; very slow, no regulatory change; up to 10

Political Feasibility

(What level of political support is this approach likely to have: Enthusiasm now, Acceptable now, Active resistance now, Acceptable in 5 years,
Acceptable in 10 years, Acceptable in 20 years, Likely never)

Regional Water Benefits

(Would this approach or portfolio improve or provide opportunities for improving regional water stability: Across County, 4 jurisdictions, 3
jurisdictions, 2 jurisdictions, SC Water only)

Local Economy
(How might this proposal affect Santa Cruz's economy, as reflected in local jobs: Positive local job, Slight positive, No effect, Slight negative,

Negative for local jobs)

Energy

(How much energy will this approach require per MG of water? (Treating surface water, which the City rated as a 4, is about 1.5 kWhI1000 gallons,
see accompanying note: 5, 4, 3, 2, 1)

Marine Ecosystem Health

(How would this approach affect marine ecosystem health: Positive effect, does not harm, may harm, cumulative harm, Sig harm to population)

Freshwater and Riparian Health

(If this approach were implemented, how would it affect freshwater and riparian ecosystems: Plentiful healthier water, About as it is now, Degraded

Terrestrial Resources

(This criterion assesses whether or how a particular approach would affect the health of terrestrial ecosystems. No scale was created for this
criterion, so one would need to be created if this criterion is to be used in future analyses.)

Environmental Profile

Will change the look of the City. Annual energy savings associated with reduced pumping and treating by SCWD, under the 25% reduction in
demand, amounts to 272 MWh.

(How acceptable is the environmental profile of this portfolio: A potential scale for the portfolio Environmental Profile criterion would be: the
environmental profile of this portfolio is acceptable without mitigation, the environmental profile of this portfolio is acceptable with appropriate
and effective mitigation, the environmental profile of this portfolio is not acceptable and/or cannot be made acceptable even with effective
mitigation)

Groundwater Resources

(How would this approach affect groundwater resources: Actively restores, Allows restoration, Does not affect, Degrades Resource, Depletes
Resource)

Infrastructure Resilience

(How well would this approach contribute to the system's ability to withstand natural disasters and other disturbances? (The top of the scale is
"meets most challenges well: Most challenges well, Many moderately well, Some somewhat, Few barely, Doesn't improve resilience, Slightly

Supply Reliability
(How much will this approach help the existing system to produce consistently: Makes system sig more reliable, Somewhat more reliable, Slightly
more reliable, No change, Makes system less reliable)

Scalability
(How easily can this approach be scaled up within the overall system? (The tilde™ in the scale is shorthand for ‘approximately: Scales up w no limit,
Can scale to ~1BG gap, Can scale to ~“650 MG gap, Can scale to ~ 300 MG gap, Not scalable)

Preserves Future Choices
(How well does this approach preserve future choices: Increases choice, Somewhat increases choice, No effect, Reduces choice, City locked in)

Yield
(How much water will this approach save or produce: Worst - 17.00; Best - 1800.00)
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City of Santa Cruz Water Supply Advisory Committee
Solutions Phase -- Technical Summary

Consolidated Alternative 01: Peak Season Reduction

Operational Flexibility
(To what extent does this approach increase flexibility: Greatly increases, Moderately increases, Somewhat increases, Does not increase, Decreases)

Addresses Peak Season Demand

(To what extent would this approach help address peak season demand: YES, MAYBE, NO)

Implementability

(How implementable would this portfolio be: Readily implemented, Could be implemented with some challenges, Unlikely to be implemented)

Supply Diversity

(How does this portfolio improve the robustness of the Santa Cruz water system: Portfolio significantly increases the diversity of Santa Cruz’s supply
portfolio, Portfolio somewhat increases the diversity of Santa Cruz’s supply portfolio, Portfolio does not increase the diversity of Santa Cruz’s supply
portfolio)

Sustainability

(How sustainable are the actions included in this portfolio of measures: this portfolio is very sustainable, this portfolio is somewhat sustainable, this
portfolio is not sustainable)

30f3



This page intentionally left blank.



City of Santa Cruz Water Supply Advisory Committee
Solutions Phase -- Technical Summary

Consolidated Alternative 02: Water Neutral Development

Project description: A water neutral development program would ensure that as the community grows — as new housing is built, no new demand is
created — demand would remain the same regardless of residential growth. One implementation mechanism to reach this objective is to create a
new water neutral regulation. There are two primary components of a regulatory program designed to ensure demand remains constant under new
growth: (1) developers are required to build new residential housing that uses a minimum amount of water and (2) developers are required to
offset the amount of water still estimated to be needed. For example, even homes built with low water construction techniques would still require
some water. The second component has been accomplished in other Northern California communities by requiring developers to save/reduce an
amount of water within the existing service area equivalent to the amount of demand created in the new housing.

If water neutral development occurs through a regulatory implementation mechanism, some key issues arise. First, because this program requires
new housing stock to include the most efficient fixtures available, the first component of the program may accelerate water savings available from
new efficient fixtures that are already anticipated under plumbing and building codes. This may result in a double counting of savings included in
other estimates developed of the potential savings from plumbing and building code programs. Second, there is likely to be a cap on how much
water savings can be achieved over time, as opportunities for builders to meet the second component become both increasingly difficult to find and
more expensive. Third, who pays becomes a key question; high costs may be imposed on builders, home buyers, and renters as water use offsets
become increasingly difficult to achieve (possible impacts on affordable housing for low income residents).

Status Update
We have not made changes to this CA other than to slightly modify the project description. This CA has been investigated and discussed extensively
at the Water Commission within the past year.

Incorporated WCAs: WCA-03: SCDA: Water-Neutral Development

Reliability Over Time (seasonal and inter-annual variability)

Costs and Savings Best Estimate Comments

30-Year Present Value Savings (MG}

30-Year Present Value Cost ($)

30-Year PV Cost/30-Year PV Saved ($/MG)

30-Year Average Savings (MG)

30-Year Average Cost ($)

Indication of energy saved for water NOT produced and
delivered; Assumes 1.6KWh/1,000 G. Calculated using non-
Energy Saved (MWh) discounted water savings.

Key Components

1 Developers will pay the City to do extra
conservation measures to reduce the net new water
needed for the development, essentially funding
offsets with higher impact fees 4

2 New development customers will use Tess water
due to high-efficiency fixtures and landscape
elements 5

3 Existing customers will voluntarily save water and
participate in developer-funded conservation
measures offered by the City 6

Implementation Requirements Summary

Requires mandates and perhaps some program to facilitate financing of water saving efforts

Estimated Implementation Schedule (years)

Planning, Permitting, and Interagency Agreements

Preliminary and Detailed Design

Bidding, Construction, and Startup

Total Duration of Estimated Implementation
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City of Santa Cruz Water Supply Advisory Committee
Solutions Phase -- Technical Summary

Consolidated Alternative 02: Water Neutral Development

Issues to Resolve

While costs are unknown at this time, they are likely to be highly variable and escalate with time as cost-effective opportunities for water savings
decrease. Potntila water saving estimates are based on recent demand forecast for new accounts.

Compatible CAs Comments Incompatible CAs Comments

EVALUATION

Technical Feasibility
Questions remain on the ability for builders to find and implement appropriate demand offsets.

(How feasible is this approach from a technical perspective? Widely used; demonstrated in field; promising in 3-5 years; promising in 6-10 years;

Legal Feasibility
Unknown. (With the required timeframe for this approach, are the necessary rights currently held in the form needed or feasible to acquire or
modify as needed: unambiguous yes; yes, but some ambiguities; can probably acquire; difficult to acquire; very unlikely to acquire)

(With the required timeframe for this approach, are the necessary rights currently held in the form needed or feasible to acquire or modify as
needed: unambiguous yes; yes, but some ambiguities; can probably acquire; difficult to acquire; very unlikely to acquire)

Regulatory Feasibility
It is uncertain if the city of Santa Cruz would create a new regulation to provide for water neutral development.

(Is this approach likely to receive easy, quick regulatory approval: easy and quick; slow but relatively sure; very slow, no regulatory change; up to 10
year new regulations; not feasible)

Political Feasibility
Unknown

(What level of political support is this approach likely to have: Enthusiasm now, Acceptable now, Active resistance now, Acceptable in 5 years,
Acceptable in 10 years, Acceptable in 20 years, Likely never)

Regional Water Benefits
None

(Would this approach or portfolio improve or provide opportunities for improving regional water stability: Acrass County, 4 jurisdictions, 3
jurisdictions, 2 jurisdictions, SC Water only)

Local Economy
Could create economic hardship for the local construction industry.

(How might this proposal affect Santa Cruz's economy, as reflected in local jobs: Positive local job, Slight positive, No effect, Slight negative,
Negative for local jobs)

Energy
Unknown tradeoffs.

(How much energy will this approach require per MG of water? (Treating surface water, which the City rated as a 4, is about 1.5 kwhlI1000 gallons,
see accompanying note: 5,4,3,2,1)

Marine Ecosystem Health
Unknown tradeoffs.

(How would this approach affect marine ecosystem health: Positive effect, does not harm, may harm, cumulative harm, Sig harm to population)

Freshwater and Riparian Health
Unknown tradeoffs.

(If this approach were implemented, how would it affect freshwater and riparian ecosystems: Plentiful healthier water, About as it is now, Degraded

Terrestrial Resources

Unknown tradeoffs.

(This criterion assesses whether or how a particular approach would affect the health of terrestrial ecosystems. No scale was created for this
criterion, so one would need to be created if this criterion is to be used in future analyses.)

Environmental Profile

Unknown tradeoffs.

(How acceptable is the environmental profile of this portfolio: A potential scale for the portfolio Environmental Profile criterion would be: the
environmental profile of this portfolio is acceptable without mitigation, the environmental profile of this portfolio is acceptable with appropriate

Groundwater Resources

(How would this approach affect groundwater resources: Actively restores, Allows restoration, Does not affect, Degrades Resource, Depletes
Resource)
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City of Santa Cruz Water Supply Advisory Committee
Solutions Phase -- Technical Summary

Consolidated Alternative 02: Water Neutral Development

Infrastructure Resilience

(How well would this approach contribute to the system's ability to withstand natural disasters and other disturbances? (The top of the scale is
"meets most challenges well: Most challenges well, Many moderately well, Some somewhat, Few barely, Doesn't improve resilience, Slightly
degrades, Significantly degrades)

Supply Reliability

(How much will this approach help the existing system to produce consistently: Makes system sig more reliable, Somewhat more reliable, Slightly
more reliable, No change, Makes system less reliable)

Scalability

(How easily can this approach be scaled up within the overall system? (The tilde™ in the scale is shorthand for ‘approximately: Scales up w no limit,
Can scale to ~1BG gap, Can scale to ~650 MG gap, Can scale to ~ 300 MG gap, Not scalable)

Preserves Future Choices

(How well does this approach preserve future choices: Increases choice, Somewhat increases choice, No effect, Reduces choice, City locked in)

Yield

(How much water will this approach save or produce: Worst - 17.00; Best - 1800.00)

Operational Flexibility

(To what extent does this approach increase flexibility: Greatly increases, Moderately increases, Somewhat increases, Does not increase, Decreases)

Addresses Peak Season Demand

(To what extent would this approach help address peak season demand: YES, MAYBE, NO)

Implementability

(How implementable would this portfolio be: Readily implemented, Could be implemented with some challenges, Unlikely to be implemented)

Supply Diversity

(How does this portfolio improve the robustness of the Santa Cruz water system: Portfolio significantly increases the diversity of Santa Cruz’s supply
portfolio, Portfolio somewhat increases the diversity of Santa Cruz’s supply portfolio, Portfolio does not increase the diversity of Santa Cruz’s supply
portfolio)

Sustainability

(How sustainable are the actions included in this portfolio of measures: this portfolio is very sustainable, this portfolio is somewhat sustainable, this
portfolio is not sustainable)
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City of Santa Cruz Water Supply Advisory Committee
Solutions Phase -- Technical Summary

Consolidated Alternative 03: Water Conservation Measures (Program C Rec)

Project description: This is the preliminary recommended program for the Water Conservation Master Plan. As part of the development of the
Water Conservation Master Plan, the city developed several water conservation programs, which are composed of different suites of conservation
measures. The various programs were evaluated by MWM using their Decision Support System Least Cost Planning Model (DSS Model). The various
programs, A-D, built upon one another; and thus the outputs are cumulative. The demand savings associated with Program A and plumbing codes
has been incorporated into the revised demand forecast. Thus, to estimate the incremental savings and costs associated with Program C rec, we
subtracted out the saving and costs for Program A and the plumbing codes. We have also removed the administrative costs originally included in
the cost estimates. We are in the process of developing a more detailed description of the program, in which we hope to explicitly include
assumptions and inputs used for each measure included in the program; however, this is not available at this time. Based on output from the MWM
model, the estimated ratio of indoor to outdoor savings is about 63% indoor and 37% outdoor.

Status Update

We are in the process of developing a more detailed description of the program, in which we hope to include assumptions and inputs used for each
measure included in the program. We are also working with MWM to produce transparent examples of savings and costs associated with a number
of representative measures. The model uses a 25-year timeframe from 2015 - 2040. Because some of the mesaures in C rec start in 2018, we have
only included annual estimates from 2018 - 2040. We are also in the process of working with MWM to better estimate the costs and savings
incremental to C Rec. The DSS model includes Program A in its estimates for Program C rec, and we have used a preliminary method for seperating
those out.

Incorporated WCAs:

Reliability Over Time (seasonal and inter-annual variability) Ratio of indoor and outdoor savings is about 63/37.
Costs and Savings Best Estimate Comments
25-Year Present Value Savings {MG) 2,788 |Lifetime of project is modeled as 25 years
Does not include administrative costs. Admin costs are an
25-Year Present Value Cost ($) $23.1 M|additional $2.05M
25-Year PV Cost/30-Year PV Saved ($/MG) S 8,301
25-Year Average Savings (MG/yr) 173 |2030 estimated savings are 210 MG
25-Year Average Cost ($/yr) $1.31 M|2030 estimated costs are $1.66 M
Indication of energy saved for water NOT produced and
delivered; Assumes 1.6KWh/1,000 G. Calculated using non-
Energy Saved (MWh) 6,318 |discounted water savings

Key Components

1in process - program has many conservation

measures 4
2 5
3 5

Implementation Requirements Summary

Estimated Implementation Schedule (years)

Planning, Permitting, and Interagency Agreements

Preliminary and Detailed Design

Bidding, Construction, and Startup

Total Duration of Estimated Implementation Program C can be implemented quickly, but requires large resource increase for Water Dept.

Issues to Resolve

as noted above, questions are being addressed to make the assumptions, inputs, and calculations/results of the analysis more transparent
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City of Santa Cruz Water Supply Advisory Committee
Solutions Phase -- Technical Summary

Consolidated Alternative 03: Water Conservation Measures (Program C Rec)

Compatible CAs Comments Incompatible CAs Comments
Prog C Recincludes Some of the assumptions used in the
WaterSmart home DSS model runs are different than
reports as one of those used in the calcualtions for CA-

several measures. Thus,|04.
these two CA's can not
be implemented
simulateously. (double
counting)

EVALUATION

Technical Feasibility

(How feasible is this approach from a technical perspective? Widely used; demonstrated in field; promising in 3-5 years; promising in 6-10 years;

Legal Feasibility

(With the required timeframe for this approach, are the necessary rights currently held in the form needed or feasible to acquire or modify as

Regulatory Feasibility
(Is this approach likely to receive easy, quick regulatory approval: easy and quick; slow but relatively sure; very slow, no regulatory change; up to 10

Political Feasibility

(What level of political support is this approach likely to have: Enthusiasm now, Acceptable now, Active resistance now, Acceptable in 5 years,
Acceptable in 10 years, Acceptable in 20 years, Likely never)

Regional Water Benefits

(Would this approach or portfolio improve or provide opportunities for improving regional water stability: Across County, 4 jurisdictions, 3
jurisdictions, 2 jurisdictions, SC Water only)

Local Economy

(How might this proposal affect Santa Cruz's economy, as reflected in local jobs: Positive local job, Slight positive, No effect, Slight negative,
Negative for local jobs)

Energy

(How much energy will this approach require per MG of water? (Treating surface water, which the City rated as a 4, is about 1.5 kWhI1000 gallons,
see accompanying note: 5,4, 3,2, 1)

Marine Ecosystem Health

(How would this approach affect marine ecosystem health: Positive effect, does not harm, may harm, cumulative harm, Sig harm to population)

Freshwater and Riparian Health

(If this approach were implemented, how would it affect freshwater and riparian ecosystems: Plentiful healthier water, About as it is now, Degraded
ecosystem health)

Terrestrial Resources

(This criterion assesses whether or how a particular approach would affect the health of terrestrial ecosystems. No scale was created for this
criterion, so one would need to be created if this criterion is to be used in future analyses.)

Environmental Profile

(How acceptable is the environmental profile of this portfolio: A potential scale for the portfolio Environmental Profile criterion would be: the
environmental profile of this portfolio is acceptable without mitigation, the environmental profile of this portfolio is acceptable with appropriate

Groundwater Resources

(How would this approach affect groundwater resources: Actively restores, Allows restoration, Does not affect, Degrades Resource, Depletes
Resource)

Infrastructure Resilience

(How well would this approach contribute to the system's ability to withstand natural disasters and other disturbances? (The top of the scale is
"meets most challenges well: Most challenges well, Many moderately well, Some somewhat, Few barely, Doesn't improve resilience, Slightly
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