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APPENDIX K: 
Comprehensive Valuation of Multiple Benefits 

Valuation of Distributed Water Resources 

Appropriate valuation of water benefits created through customer-side distributed water 

resources is crucial to a successful Water PPP program. 

There are many different approaches to valuing water savings: short or long-run average cost, 

marginal cost, or “market” prices. The California Public Utilities Commission (CPUC) explored 

the relative merits of these and other methodologies during two rulemakings: the 2013-2014 

Energy Efficiency Portfolios226 Water-Energy Nexus Rulemaking227 and decided to value water 

resources on the same basis as customer energy programs, the avoided cost of the long-run 

marginal supply.228 

Energy Embedded in Water, or “Embodied Energy” 

The most significant outcome from the CPUC’s deliberations in May 2012 with respect to the 

state’s water-energy nexus was its decision to recognize “embodied energy”, or “energy 

embedded in water.” The CPUC agreed with stakeholders’ testimony that the sum of energy 

inputs to water that avoided (saved) by saving water should be included when computing 

incentives for energy efficiency programs.229 Recognition of energy inputs to water and 

wastewater both upstream and downstream of an energy customer’s site is a departure from 

prior CPUC policies that favored a very conservative measurement that recognized only on-site 

energy benefits. The CPUC’s primary caveat was that since unregulated energy utilities do not 

pay into the regulatory public purpose program surcharge230 that funds customer energy 

efficiency projects, only energy provided by the state’s regulated energy utilities would be 

included in the embodied energy computation. 

The Statewide Perspective is Appropriately Holistic 

As a regulator with specific jurisdictional boundaries, the CPUC was unable to consider a more 

holistic approach that values all benefits that accrue to the state and its residents when water 

and/or energy are saved. Those discussions ensued through the Water-Energy Nexus 

                                                 
226 Order Instituting Rulemaking to Examine the Commission’s Post-2008 Energy Efficiency Policies, Programs, 
Evaluation, Measurement, and Verification, and Related Issues. CPUC Rulemaking 09-11-014. November 20, 2009. 

227 Order Instituting Rulemaking into Policies to Promote a Partnership Framework between Energy Investor Owned 
Utilities and the Water Sector to Promote Water-Energy Nexus Programs. CPUC Rulemaking 13-12-011. Filed 
December 19, 2013. 

228 Decision Regarding Tools for Calculating the Embedded Energy in Water and an Avoided Capacity Cost Associated 
with Water Savings. CPUC Rulemaking 13-12-011. Decision 15-09-023, September 17, 2015. 

229 Decision Providing Guidance on 2013-2014 Energy Efficiency Portfolios and 2012 Marketing, Education, and 
Outreach. CPUC Rulemaking 09-11-014. Decision 12-05-015, May 10, 2012. 

230 Then known as the “Public Goods Charge”, or “PGC”. 
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Rulemaking during which the CPUC adopted a water avoided cost model that emulated existing 

energy avoided cost methodologies for CPUC jurisdictional energy efficiency programs. 

Regulatory protocols such as the CPUC’s energy avoided cost model are structured to achieve 

specific goals and objectives within the regulator’s jurisdiction. The CPUC’s regulatory policies 

and protocols governing valuation of energy savings were structured to encourage customer 

adoption of energy efficiency while protecting energy ratepayers from over-compensating 

customers for these types of investments. For the reasons cited, the CPUC’s computation of 

energy embedded in water, or embodied energy, does not consider all avoided energy inputs to 

save water—only those that can be proven to have been provided by investor-owned energy 

utilities subject to the CPUC’s jurisdiction. 

In that context, valuable resource benefits are not recognized through regulatory programs that 

are inhibited from according value to all resource benefits gained for the state. The ability to 

accord value to all benefits could make the difference between a project that is implemented, 

vs. one that is not. Customer projects that may have been able to contribute substantially 

towards achieving the state’s ambitious resource, environmental, and economic policy goals 

may not be implemented if a project is deemed not cost-effective for the customer that needs 

to make the investment. 

While individual state agencies may not be able to recognize benefits comprehensively, the 

state can and should develop its own metrics that value resource and environmental benefits of 

specific actions, whether the actions are taken by utilities or their customers, to enable more 

effective investments of public funds. 

Recognition of all value streams created by distributed water resources is essential to the 

success of a Water PPP program. Without it, there is no basis for providing financial incentives 

to water users to make drought resilient choices that benefit all ratepayers. The example below 

illustrates why a holistic methodology for measuring and recognizing both water and energy 

benefits is crucial to optimizing state investments. 

Example 1: A large water customer purchases and installs a packaged wastewater 

treatment system with advanced filtration and disinfection at its manufacturing facility. 

The system collects and treats process water effluent to levels needed for reuse at its 

facility, which is a high quality recycled water that can be used for all beneficial 

purposes authorized by the SWRCB, except for drinking water. 

Table J-1 shows the flow of costs and benefits among the water customer and its water, 

wastewater, and energy utilities. In this example, the customer’s electric use actually 

increases since the customer’s “base case”—do not purchase and install the system: 

continue to discharge wastewater to the municipal sewer—would have not required any 

electricity at the customer’s facility. 
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Table K-1:  Costs and Benefits of Customer-Side Distributed Water Resources 

 
Water 

Customer 
Water Utility 

Wastewater 
Utility 

Electric Utility “The Public” 

Costs  

Equipment Cost X   

Increased 
electric 

consumption 
and demand by 

Customer 

GHG 
Emissions 

could 
increase if 

more 
electricity is 
used by the 
Customer 

than is saved 
by its Water 

and 
Wastewater 

Utilities   

Electric 
Purchases for 
Wastewater and 
Recycled Water 
System 

X   

Other Operating 
Costs 

X   

Benefits  

Site Water 
Consumption 

Reduced 
Purchase 

Costs 

Reduced Water 
Demand and 
Associated 

Avoided Costs 
of Water 
Supplies, 

Water 
Infrastructure, 

Energy & Other 
Operating 

Costs 

Reduced 
Wastewater 
Flows and 
Associated 

Avoided Costs 
of Wastewater 
Infrastructure, 

Energy & Other 
Operating 

Costs 

Reduced 
Electric 

Demand and 
Associated 

Avoided Costs 
of Electricity, 

Electric 
Infrastructure, 
and Operating 

Costs 
Associated with 

Water 

1—Increased 
Drought 

Resilience 
 

2 - Reduced 
GHG 

Emissions 
Associated 

with Reduced 
Electric Use 

by Water and 
Wastewater 

Utilities 

Site Discharges 
to Municipal 
Wastewater 
Treatment 
Facility 

Reduced 
Wastewater 
Discharge 

Fees 

 

Reduced 
Electric 

Demand and 
Associated 

Avoided Costs 
of Electricity, 

Electric 
Infrastructure, 
and Operating 

Costs 
Associated with 

Wastewater 

 

Under this scenario, the customer bears the costs of purchasing, installing, operating and 

maintaining the new system. Economic values would accrue to the customer through reduced 

water purchases from the water utility and reduced cost of wastewater service from the 

wastewater utility. Whether the adoption decision was “cost-effective” depends on the 

perspective of each of the impacted entities. 
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1. Customer: 

 Costs: The customer incurs capital and operating costs by purchasing and installing 

the new equipment. The customer also increases its electric requirements by the 

amount of electricity needed to operate the new equipment. 

 Benefits: The customer receives economic benefits through water savings (reduced 

purchases of water from its water utility) and reduced wastewater fees (reduced 

discharges to the municipal wastewater system due to recycling and reuse its 

process water effluent). 

Absent (a) any additional considerations, such as regulatory compliance, water quality, 

environmental impacts, and/or other factors not considered in this scenario; and (b) 

grants, subsidies or incentives that may be available; the Customer’s investment 

decision will depend on the relationship of its incremental costs to the benefits the 

Customer expects to achieve. 

2. Water Utility:  

 Costs: No additional costs are incurred by the water utility. 

 Benefits: Costs of water service will be reduced by (a) the amount of water that is no 

longer needed by the Customer, and (b) the pro rata portion of avoided or deferred 

costs of capital repairs, replacements, and enhancements, and reduced operating 

costs (energy and other). 

3. Wastewater Utility:  

 Costs: No additional costs are incurred by the wastewater utility. 

 Benefits: Costs of wastewater service will be reduced by the pro rata portion of avoided 

or deferred costs of capital repairs, replacements, and enhancements, and reduced 

operating costs (energy and other). 

4. Electric Utility: 

 Costs: Additional electricity is used by the Customer for the new equipment that 

increases the costs of procuring and delivering electricity. To the extent that the 

incremental electric demand exceeds the electric utility’s capacity, capital 

investments may be needed. 

 Benefits: Costs of electric service will be reduced by (a) the amount of electricity and 

demand that is no longer needed by the Customer’s Water and Wastewater Utilities, 

and (b) the pro rata portion of avoided or deferred costs of capital repairs, 

replacements, and enhancements, and reduced operating costs. 

5. “The Public”: 

 Costs: If incremental electric use by the Customer exceeds the amount of 

electricity saved by the Customer’s Water and Wastewater Utilities, greenhouse 

gas emissions could increase on a net basis, triggering need for costs for GHG 

emissions mitigation. 
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 Benefits: The public benefits from reduced drought risk and increased water 

supply availability. The public also benefits from reduced GHG emissions, if 

more electricity is saved than is used by the Customer. 

Most state programs are presently managed from a single perspective, whether it’s the water, 

wastewater or energy utility, or the California Climate Plan developed and administered by the 

Air Resources Board (ARB). The current single agency perspective results in sub-optimal 

decisions from the perspective of statewide benefits. 

In order to assure that public investments are optimized to the greatest possible extent, a 

comprehensive statewide metric is needed that can be applied consistently by all state 

programs. The metric should recognize the multiple resources produced by any strategy or 

technology. Adjustments may still need to be made if there are specific legislative restrictions 

on authorized purposes for which certain public funds can be applied. That could potentially 

be addressed by allocating preference percentages; for example, if public funds are specifically 

designated for “drought resilience”, water benefits could account for 70 percent of the score, 

leaving the remaining 30 percent for recognition of additional important state benefits. 
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Figure K-1. Multiple Benefits Created by Distributed Water Resources 

 
  

Evaluated solely from a single resource, single customer site perspective, California’s current policies dissuade 
customers from investing in distributed resources. 

 When water users invest in onsite collection, treatment, and recycle/reuse of their own wastewater, they increase 
electric use at their site since they are now performing functions that would otherwise be performed by centralized 
municipal water and wastewater treatment facilities. Customer-side water treatment, recycle and reuse projects 
thus become ineligible for electric efficiency incentives. 

 This single resource, single-site impact model ignores the true benefits to the State: 
o A water user makes an investment to treat, recycle, and reuse its own wastewater, substantially reducing its 

potable water demand and reducing municipal wastewater treatment. 
o The water utility reduces its energy use by reducing the amount of water it needs to supply, treat, and deliver. 
o The wastewater utility reduces its energy use by reducing wastewater collection and treatment; and, where 

applicable, also reduces energy associated with production and delivery of recycled water. 

 Greenhouse gas emissions are reduced by the amount of statewide electric savings. 

The net impacts for the State are thus positive. 

Optimizing State investments requires a holistic perspective: what are the total NET benefits to the State? 
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Figure K-2:  Comprehensive Approach to Valuing Multi-Benefit Projects 

 

EXAMPLE: An ice cream manufacturer installs equipment to treat process wastewater on-site for direct 

recycle/reuse.  

 




