Project Motivation

Hexavalent chromium (Cr(V1)) Is a carcinogenic contaminant that can be found in drinking
water sourcesvorldwide, occurring from both natural and anthropogenic sources. In
California, a maximum contaminant level (MCL) currently exists for total chromium

(Cr(1Il) + Cr(V1)), and the California Department of Public Health is expected to announce ¢
draft MCL for Cr(VI) in July 2013. The proposed standargaotéhtially have financial and
strategic impacts on water purveyors throughout the statparticularly small districts.

Onesuch district is the Santa
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Given the high cost of Cr(VI) treatment, this project seeks to Climate 7 o0

developan updated and viabl&/ater Supply Optimization Plan We chose four climate conditions to Capacity 0ODemand )
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Improvement District Nolrecommending Str?{[egles for long Current operating conditions indicate that supply greatly exceeds

term management that protect théuture stabilityof ID1 water Wet Average Dry Very Dry System Re“ablllty demand, resulting in a desirable threshold level of reliability. A level

supplies. of reliability greater than 1 allows for a margin of safety against water

delivery system upsets.
Key Regulatory Terms Options to Increase Reliability

A Public Health Goal (PHG)epresents the concentration of a substance that will pose
O¢' e<XHoec ¢...fe— SFfZ-S "<eee0 <« .lee—eXT f— —Sf—- 2317 " Amond thevarodsclimatefand hypdtiedfcal Vi) MCL scenarios, we chose the minimum monthly reliability of a very dngeretire current total chromium MCL (50 ppb) as tieseline

Though a PHG is determined by regulatory bodies, there are no laws requiring drinking
water to meet this standard

A Maximum Contaminant Level (MCL)s an enforceable regulatory standard based off
of the PHG. Unlike a PHG, an MCL takes the economic cost of treating water into
account, often resulting in a higher value. The goal of an MCL is to be as close to the
PHG as possible without putting undue financial strain on water delivery agencies.

District Overview

The Santa Ynez River Water Conservation District, Improvement District No. 1 is located
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Includes four distinct sources of water, which allows for flexibility in supply. Alluvial and
upland wells draw from localources. Cachuma water is exchanged for an equal amount
of water from theState WaterProject, which relieen imported water from Northern
California. The relativeontribution and the geographic distribution of each source are
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How will impending hexavalent chromium legislation affect a local water supplier?

Water Supply Optimization Model

Basedon the uniquecharacteristicof the District, we developeda modelto determinethe impactthat changingwater availabilitywould haveon the District dueto either a more restrictive MCL
or different amountsof water availablefrom the State Water Project To comparebetweenthesedifferent scenarioswe usedSystemReliabilityasa metric. Systemreliability is defined asthe

ratio of supplycapacity,the total amount of water availableto the District, to demand A reliability of 1 indicatesthe point at which supplyis exactlyequalto projecteddemand,thoughin ID17e
case this doesnot representideal conditionsbecausat leavesno flexibility to adaptto future suddenchangesn the system

Scenario Inputs
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threshold.For each scenarithat did not meetthis reliabilitythreshold, weappliedvarious management options a cumulative and stepwise mannaeginning with the most feasible and relatively

economicalshort-term solution and ending with the mosbobst-intensivelong-term solution. With the high cost of Cr(VI) treatment in minge assessed the effect of each optiondetermine what

conditions would most likely result in the need to invest in a treatment system. As soon as a scenario reached our preeletehanility threshold,no additional management actions were applied.
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Water Purchase

Unused water that is held in State Water
Project storage facilities is available for
purchase, the availability of which is
highly dependent on climate conditions
and seasonal variability.
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Repairing a broken pipeline would bring
a currently inoperable alluvial well field

back online; however, this option is

limited by river conditions and

environmental regulations.

Conservation

Increasingparticipation in existing water
conservationprograms like installing
low-flow fixtures and converting to

native landscape would reduce
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Our results for two potential MCLs under each climate condition are
shown aboveWhile not every scenario was able to meet ttiweshold

(dashed line)reliability did increase by applying our management
actions. Importantly, while some scenarios were Initially unable to
LS. =T ce—c...e T YT+ ™Mythigve eventa reliability of 1 (solid line), by the end all scenarios were

able to supply a buffer over average demand.

Discussion

After examining ourresults, we recognized some additional benefits of treating Cr(VI) that
were not captured when using reliability as the sole metric for determining the viability of
the system. District managers should not be satisfied with their supply portfolio based
solely on the fact that it achieves a high level of system reliability. The best supply system
will also be able to withstand sudden threats and quickly recover from system upsets. Thi
idea represents what we define &ystem Resilien@e '” —St e>e—feie f <«Zc—>
outside disturbances.

Applying all of our management options, including Cr(VI) treatment, increases system
resilience by diversifying the supply sources that ID1 can use at any one time. In this
particular case, the upland wells can act as a buffer if one of the other sources becomes
unavailable. In general, a system that is not only reliable, butra@siient,is better at
respondingto future supply challengeancluding:

f Changes in water quality regulations
f Natural disasters

f Population and land use changes

f Climate change

Recommendations

Basedon our findings, we suggest that both ID1 and other small
water districts facing supply constraints due to upcoming
regulatory changes considéne following:

f Incorporateuse of aVater Supply Optimization Modelchas
the one we developed in planning, which can help expose
system weaknesses before they become a prohlem

f Takecare to consider the implications of management actions
on bothReliabilityand Resiliency

f Note that adaptationto new regulations may best be met by
addressingchanges in demandther than just supply.
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