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TECHNICAL MEMORANDUM: RATE IMPACT ANALYSIS 

MICHAEL HANEMANN 

1. Introduction 

This is my preliminary analysis of the impact on water rates if Fallbrook Public Utility District 

(FPUD) and/or Rainbow Municipal Water District (RMWD) change from being served by San 

Diego County Water Authority (SDCWA) to being served by Eastern Municipal Water District 

(EMWD) as the wholesale supplier of water. 

The analysis is preliminary. It draws on multiple sources of publicly available data, not all of 

which are consistent. Information sources were prepared at different points in time, and they 

convey different information. Some report data by calendar year (CY); others by fiscal year (FY). 

Some are prospective – for example, an Approved Budget; others are retrospective – for 

example, a Comprehensive Annual Financial Report delivered retrospectively. In order to 

produce a consistent analysis, I have had to make assumptions and form estimates. These are 

all documented below. I would welcome corrections and suggestions following the June 14 

meeting, which I will incorporate in a revised analysis to be presented at the July meeting. 

The analysis presented here is a partial analysis: it deals with the impact of FPUD/RMWD exit 

from SDCWA on SDWA water rates. Also, for now, the analysis assumes that FPUD and RMWD 

both exit. The impact on FPUD and RMWD water rates requires an assessment of the finances 

and rate setting practices not only of FPUD and RMWD but also those of EMWD and the 

Metropolitan Water District of Southern California (MWD). That analysis will be presented at 

the July Committee Meeting, but it will follow the template developed here for SDCWA rate 

impacts.  

 

2. Questions to be Addressed 

To assess the impact on SDCWA water rates if FPUD and RMWD both exit SDCWA, one first 

needs to answer two questions:  

(1) If FPUD and RMWD both exit the SDCWA service area, how does that affect the amount 

of revenue received annually by SDCWA? There are two components to this revenue: 

the volumetric payments (how does the volumetric revenue received by SDCWA change 

if it sells a unit more of water, or a unit less, to its member agencies?) and other fees 

and charges paid to SDCWA (how do those revenues change?). 

(2) If FPUD and RMWD both exit the SDCWA service area, how does that affect the costs 

incurred by SDCWA to operate its water supply system? Some of those costs may be 

volumetric (what is the marginal cost to SDCWA to supply an additional unit more of 

water, or a unit less?) Some of the costs are non-volumetric. 
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Given answers to those questions, one can then address two more questions: 

(3) If FPUD and RMWD both exit the SDCWA service area, how does that impact SDCWA’s 

net revenue? 

(4) If PFUD and RMWD both exit the SDCWA service area, how does the water rates and 

charges levied by SDCWA on the remaining agencies within its service area? 

 

3. Fixed Costs As The Key Factor 

One feature that makes the water industry distinctive as a business is the dominant role of 

fixed costs in water supply. Fixed costs are larger component of the total cost of water supply 

than for any other utility industry, including electricity, natural gas, and telephone.  

If, contrary to reality, all water supply costs were what economists call variable costs, then a 

retail water supply agency could join, or leave, the service area of a wholesale water supply 

agency in a manner that is revenue neutral for the wholesale supplier.  

In reality, however, the preponderance of water supply costs are fixed costs, as detailed for 

SDCWA in the analysis below. That changes the situation. This can be illustrated with a simple 

example involving MWD. Suppose SDCWA takes delivery of one acre-foot less of untreated 

water from MWD. For that water, SDCWA would have paid MWD (today) $243 as the Tier 1 

supply rate, $373 as the system access rate and $161 as the system power rate, for a total 

payment of $777.1  SDCWA saves an expenditure of $777 by receiving an acre-foot of water less 

from MWD, and MWD loses $777 of revenue. 

MWD would also avoid some costs by delivering an acre-foot less to SDCWA, but certainly less 

than $777. For example, it would not actually avoid $373 in conveyance/ distribution costs 

since most of those are fixed costs which remain the same regardless of whether MWD delivers 

an acre-foot of water more, or less. Similarly, some quantum of the supply rate and of the 

system power rate reflects fixed costs that MWD does not avoid incurring when it delivers an 

acre-foot less to SDCWA.  

Therefore, the change is not revenue neutral for MWD: it receives $777 less of revenue but its 

costs fall by less than $777. 

In addition to the presence of fixed costs, another factor that could make the change not 

revenue neutral for MWD is the presence of fixed contractual purchase commitment. Suppose 

that MWD’s system power rate of $161 is entirely a variable cost (i.e., it reflects just the actual 

cost of electricity in $/kWh multiplied by the particular amount of electricity (kWh) required for 

MWD to convey an acre-foot of water to SDCWA), but MWD has a contractual commitment to 

purchase 5,000 kWh of electricity from the State Water Project (SWP). For MWD, the $161 

 
1 MWD Biennial Budget FY 2020/21 and 2021/22, Table 14 (p. 51). 
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becomes, in effect a fixed cost, because MWD is committed to purchasing a fixed amount of 

kWh regardless of whether it actually needs that much electricity to convey water to SDCWA.  

Purchase commitments turn costs into fixed costs.  

And, however they arise, fixed costs are financially harmful to a supplier when its sales decline. 

 

4. FPUD and RMWD Compared to Other SDCWA Member Agencies 

FPUD and RMWD accounted for 1.7%2 of the population served by SDCWA in FY 2020 and 

8.1%3 of the acreage in SDCWA’s service area.4  In FY2020, FPUD and RMWD together received 

6.43%5 of the water delivered by SDCWA in FY 2020 to member agencies, which represents a 

higher rate of usage per capita, but not per acre, than the average across all member agencies. 

One third – 33.6%6 -- of the water delivered by SDCWA to FPUD and RMWD in FY 2020 was for 

agricultural use, compared to the overall member agency average of 6.7%.7 Agricultural use of 

SDCWA delivered water by FPUD and RMWD accounted for 32.0%8 of total agricultural use by 

SDCWA member agencies. M&I use of SDCWA delivered water by FPUD and RMWD accounted 

for 4.58%9 of total M&I use by SDCWA member agencies. Thus, agricultural use per capita of 

SDCWA delivered water in FPUD and RMWD is higher than in other member agencies, and M&I 

use per capita of SDCWA delivered water in FPUD and RMWD was also higher than in other 

member agencies. 

  

 
2 = 54,944/323,060.6. 
3 = 75,658/934,777.5. 
4 These and the following statistics are taken from the SDCWA Annual Report FY 2020, consulted online at 
sdcwa.org/annualreport/2020/diversification-and-operation/water-sources-and-uses.php on 6/11/2021. 
5 =22,278.9/346,430.9. 
6 = 7,483.8/22,278.9. 
7 = 23,370.3/346,430.9. 
8 = 7,483.8/23,370.3. 
9 = 14,795.1/323,060.6. 
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5. SDCWA Revenue Structure 

SDCWA obtains revenue from water-related charges and from other sources. The water related 

charges are as follows: 

 

Some of the items are charged to member agencies (items a-h), and others are charged to 

properties in the SDCWA service area (i-l). 

Depending on the item, charges to member agencies vary by acre-feet of water supplied each 

month (items a-d), by the individual agency’s share of the acre-feet supplied to all member 
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agencies over a past three-year period (e,f) or five-year period (g), or by the number of 

individual meters served by the agency in the previous year (h). 

If FPUD and RMWD leave SDCWA’s service area, SDCWA’s revenue from each item in the table 

will be reduced. 

For each acre-foot less of water supplied by SDCWA, it foregoes $1,090 (= 940 + 150) if the 

water is untreated and delivered by a member agency for M&I use, and $1,385 (= 1,090 + 295) 

if it is treated.  

If the water is delivered for agricultural use, SDCWA charges a member agency only $927 (= 777 

+ 150) if the water is untreated, and $1,222 (= 927 + 295) if it is treated. In doing this, SDCWA is 

reducing the commodity supply rate for water for agricultural use from the standard level of 

$940 to a rate of $777, which corresponds to MWD’s Tier 1 rate for untreated water. In 

exchange for receiving the lower supply rate, agricultural customers of a member agency 

receive a less reliable water supply with a higher likelihood of being cut back in the event of 

shortage than M&I customers.10  

The volumetric rates (a-d) represent the most highly variable sources of revenue for SDCWA. 

The least variable sources of revenue are the Water Availability Standby Charge and the ad 

valorem property tax (items i and j).11 

Intermediate in variability are items (e - h). These are fixed annual charges to member agencies 

designed to cover specific types of fixed costs incurred in connection with SDCWA’s supply 

system.  

The oldest is the Customer Service Charge (e), which is set to cover fixed costs (i.e., costs that 

do not vary in proportion with the volume of water delivered) that are necessary to support 

SDCWA functions, to develop policies and to implement system-wide programs.  

The Storage Charge is a fixed charge introduced to recover costs associated with SDCWA’s 

Emergency Storage Program (ESP) and Carryover Storage Program (CSP). Initiated in 1989, the 

ESP is a system of reservoirs, pipelines and other facilities designed to store and move water 

around the county in the event of an interruption in imported water deliveries (from MWD, 

originally). Initiated in 2002, the CSP involves the development of additional operational 

flexibility and additional storage (both above and below ground) so as to allow SDCWA to 

 
10 This reflects the lower supply reliability of water obtained by SDCWA from MWD as compared to SDCWA’s own 

sources (Colorado River and desalination). In the event of a shortage, SDCWA deliveries to member agencies for 

agricultural customers are cut back by the same percentage that MWD cuts its deliveries. 

11 The capacity charges (items k and l) are a one-time fee collected whenever a water delivery system is expanded 
to include new development. 
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accept additional deliveries of water during periods of greater availability (e.g., wet years) to be 

carried over for distribution during periods of shortage (e.g., dry years).  

The Customer Service and Storage Charges are calculated in the following manner.12 The 

calculation starts with the determination of an Aggregate Revenue Requirement. The Aggregate 

Revenue Requirement (ARR) is calculated on an annual basis as follows: 

ARR  =  Operating Expenditures budgeted for SDCWA’s 10 operating departments 

  plus Projected Debt Service (long-and short-term debt) 

  plus Departmental equipment purchase and replacement 

  plus Cost recovery for certain miscellaneous items 

 plus Contributions required to maintain funds in accord with SDCWA Board  

financial policies replacement 

 

  minus Certain Offsetting Revenues (including projected revenues from the 

Infrastructure Access Charge, the System Capacity and Treatment 

Capacity Charges, the Water Availability Standby Charge, property taxes, 

interest earnings and certain miscellaneous revenue items).  

 

The individual line items comprising the ARR are each allocated among five functional 

categories: (i) customer service; (ii) storage; (iii) water supply; (iv) transportation; and (v) 

treatment. 

 

The total of all the ARR line items allocated to (i), customer service, constitutes the total 

amount of the Customer Service Charge ($25.6M in the table above). This is divided up among 

the member agencies based on a rolling average of each agency’s share of the total amount of 

M&I plus agricultural water purchased by all agencies from SDCWA over the past three years. 

 

The total of all the ARR line items allocated to (ii), storage, constitutes the total amount of the 

Storage Charge ($60.0M in the table above). This total is similarly is divided up among the 

member agencies based on a rolling average of each agency’s share of the total amount of 

water purchased by all agencies from SDCWA over the past three years. In this calculation, 

however, only deliveries of water M&I use are considered, not those for agricultural use. 

 

The totals of all the ARR line items allocated to (iii) water supply, (iv) transportation, and (v) 

treatment are averaged over the amounts of water projected to be sold and then incorporated 

 
12 This description is derived from Carollo, San Diego County Water Authority Cost of Service Study. CY 2021 Rates 
and Charges, Draft, May 2020. 
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in the determination of the volumetric rates for, respectively, M&I water supply, 

transportation, and treatment. 

 

Introduced in 1998, the Infrastructure Access Charge (IAC) was added by the SDCWA Board for 

the purpose of reducing short-run variability in SDCWA revenues due to fluctuations in 

volumetric sales. The IAC raises the amount of fixed expenditures recovered through fixed 

charges with the goal of generating a minimum 25 percentage ratio of fixed revenues to fixed 

expenditures. The annual IAC is calculated as follows: 

IAC Baseline  =  Projected Annual Debt Service  

plus  Projected Depreciation  

plus   0.8 * (Operating Expenditures of the 10 operating departments) 

plus  Some miscellaneous other costs. 

The assumption implicit in this formula for the IAC Baseline is that 80% of forecast O&M costs 

are fixed costs. 

The annual IAC target amount is calculated as: 

         IAC =  0.25 * (1.1 * Baseline)  

minus  Offset for revenue from Water Availability Standby Charge and  

 property taxes. 

 

This formula produced an IAC amount of about $47M, which was then divided up among the 

member agencies based on each agency’s share of the total number of meter equivalents in the 

SDCWA service area to total meter equivalents to produce the value of $4.24 per meter 

equivalent shown in the table above.13 

 

The Supply Reliability Charge was introduced in 2016 in order to recover a portion of the costs 

of water from the Carlsbad Desalination Plant and the IID transfer. The charge is set equal to 

25% of the difference in the supply cost of a given amount of water obtained from those two 

reliable sources versus the same amount of water purchased at the MWD Tier 1 rate. For CY 

2021, this charge was based on a quantum of 247,000 AF obtained from the Carslbad 

Desalination Plant and IID versus from MWD. That produced the charge revenue target of 

$38.84M shown in the table. This is divided up among the member agencies based on a rolling 

average of each agency’s share of the total amount of M&I water purchased by all agencies 

from SDCWA over the past five years. 

 
13 The total number of meter equivalents for CY 2021 was 927,934. 
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Table 2 presents an estimate of how much revenue these various water-related rates and 

charges generated for SDCWA in FY 2020. 

 

 
 

The table uses data reported in SDCWA’s Adopted FY 2020 Budget and its FY 2020 CAFR, and is 

supplemented by some additional assumptions on my part. While the Adopted Budget provides 

a detailed breakdown of the individual components of water sales revenue, the CAFR 

aggregates most of these components into a single category, “water sales.” Table 2 uses data 

from the Adopted Budget to make an estimate of the breakdown that underlies the actual 

water sales data reported in the CAFR. 

 

Both the Adopted Budget and the CAFR include under water sales some revenues received by 

SDCWA that are really pass-through items. The first group is Readiness-to-Serve (RTS) Charges 

and Capacity Charges levied on properties within MWD’s service. SDCWA member agencies 

collect these revenue from their customers, and pass them on to SDCWA; SDCWA then passes 

them on to MWD. These amounts were projected at $13,460,080 (RTS) and $8,140,735 

(Capacity Charges) for FY 2020. The other item arises from the fact that two SDCWA member 

agencies – Carslbad and Vallecitos Water Districts – received 6,000 AF of desalinated water 

from the Carlsbad Plant. The cost attributed to this water is projected at $17,998,875. The two 

water districts reimburse SDCWA for this cost. I have grouped all these amounts in the category 
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“Pass Throughs ” and I assume that the actual dollar amounts turned out to be identical to 

those in the approved budget. 

 

In the table, I assume that the various fixed charges allocated by SDCWA  to member agencies 

in the approved budget were actually received as planned. 

 

The actual sales of water by SDCWA to member agencies in FY 2020 turned out to be a bit 

lower than had been projected in the approved budget. The FY 2020 CAFR reports the actual 

sales, but does not isolate the revenue earned through those sales. To estimate this, I took the 

overall average revenue per acre-foot delivered by SDCWA to member agencies, as projected in 

the approved budget, and applied it to the overall amount of water actually delivered.  

 

Making these assumptions, the total figure I develop for actual water sales is within 1% of the 

value reported in the CAFR. I calibrated the total actual water sales to the value reported in the 

CAFR and added the error to the “Adjustments” item.  

 

The breakdown of actual water sales shown in the table (setting aside pass throughs) indicates 

that almost 76% of the water sales revenue received by SDCWA in FY 2020 was from volumetric 

rates, and therefore vulnerable to fluctuations as the quantity of water delivered by SDCWA 

varies. 

 

Table 3 supplements this information by including other sources of revenue received by SDCWA 

in FY 2020 besides what the CAFR labels “water sales”. 

 

Excluding the pass throughs and certain other items,14 SDCWA’s total revenue from all sources 

in FY 2020 was $639.3 M. Revenue from volumetric charges (item a in the table) accounted for 

62.5% of this total.  

 

In addition to the commodity charges revenue (a), SDCWA receives from other water-related 

items, including b, c, d, e and. Total revenue received by SDCWA from items a – f in FY 2020 

amounted to $605.5M, accounting for 94.7% of SDCWA’s revenue in FY 2020. 

 

If FPUD and RMWD leave SDCWA’s service area, SDCWA’s revenue from each of these items 

will be reduced to some degree, unless existing rates and charge schedules are altered. 

 

 

 

 

 
14 He main other item of revenue excluded is Contributions in Aid of Capital Improvement Program (CIP). 
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6. Reduction in SDCWA Revenue Under Current Rates 

For the purpose of a simplified, I calculate the reduction in SDCWA revenue that would occur if 

both FPUD and RMWD had exited the SDCWA service area in FY 2020 under the rate structure 

applicable in CY 2021. The result is shown in Table 4. 

 

I use the delivery levels for FPUD and RMWD in FY 2020, which amounted to 7,484 AF for 

agricultural use and 14, 795 AF for M&I use. The resulting loss of SCDWA revenue from 

volumetric charges amounts to $29.6 M. 

 

With respect to the Customer Service, Storage and Supply Reliability Charges, I use the CY 2021 

schedule of monthly member agency fixed charges as posted on the SDCWA web site. On an 

annual basis, the reduction in SDCWA’s revenue from these charges amounts to $7.2M. 
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In addition, there would be some loss of property tax revenue and in revenues from the Water 

Availability Standby Charges and the Capacity Charges for which I do not yet have information.  

 

In summary, if FPUD and RMWD had both exited the SDCWA service area in FY 2020, I with 

everything else the same, I estimate that this would have reduced SDCWA’s revenue by $36.8 

M plus other amounts associated with reduced property tax revenue, Water Availability 

Standby Charge revenue, and Capacity Charges revenues. 

 

 

7. SDCWA Cost Structure 

 

In the case of expenses, and particularly water supply related expenses, while SDCWA’s 

Adopted Budget for FY 2020 & FY 2021 provide considerable detail, the CAFR for FY 2020 offers 

almost no detail.15 It is not possible, therefore, to combine those two data sources into a single 

consistent analysis of the structure of SDCWA’s costs in the way done for SDCWA’s revenues in 

Tables 2 and 3. Consequently, for the equivalents of Tables 2 and 3 covering SDCWA expenses, I 

can have only data in FY 2020 Adopted Budget. 

 

Table 5 presents the breakdown of FY 2020 water supply expenses as found in the Adopted 

Budget, omitting the funds received from member agencies for the RTS and Capacity Charges 

and passed through by SDCWA to MWD.16 The Adopted Budget assumed that SDCWA would 

deliver a total of 408,524 AF to member agencies in FY 2020, and would have a total 

expenditure for water supply (included MWD’s RTS and Capacity Charges) amounting to 

$518,502,779. However, the CAFR for FY 2020 reports that SDCWA actually had a total 

expenditure for water supply of $449,752,096, which is 13.2% lower than the amount in the 

Adopted Budget. 

 

Table 6 goes on to present the other expenditures incurred by SDCWA in FY 2020, besides the 

water supply expenses itemized in Table 5, as detailed in the Adopted Budget. The take-home 

from the table is that – at least in the Adopted Budget – water supply expenses accounted for 

61.7% of SDCWA’s total annual expenditure in FY 2020. 

 

All of the non-water supply expenditures in Table 6 represent fixed costs as opposed to variable 

costs (i.e., they represent expenditures that would not have been avoided if had SDCWA 

delivered less water to member agencies). In addition, some of the water supply expenses 

itemized in Table 5 also represent fixed costs rather than variable costs. 

 

 
15 The relevant item, called “cost of sales” in the CAFR, is not disaggregated in any way. 
16 These amount to $21,600,815 in the Approved Budget.  
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A simplistic calculation would note that SDCWA actually delivered 62,093 AF less than planned 

in FY 2020, and it had an actual expenditure of $68,750,684 less than planned. Dividing one 

number by the other suggests an avoided supply cost of about 1,107/AF. However, a less 

simplistic analysis of this question is provided in the next section. 
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8. Impact on SDCWA Costs 

 

If SDCWA had not delivered 22,279 AF to FPUD and RMWD in FY 2020, how much lower would 

its total cost of operation have been? 

 

Of all the cost items in Table 6, the reductions would most likely be associated only with the 

first item, water supply expenses, and not with any other item.  

 

The water supply costs, itemized in Table 5, cover (i) obtaining water from a source, (ii) 

conveying it to a member agency, and (iii) treating it to meet drinking water quality standards. 

 

Starting with the transportation rate, (ii), the rate proposed by Carollo for transportation in CY 

2021 was $164/AF; the rate actually adopted by the SDCWA Board was $150/AF. Carollo’s 

estimate was intended to cover the revenue requirement for the transportation function, which 

was then reduced by a proposed draw from reserves. Without knowing any of the details, I will 

use the transportation rate of $164/AF as my estimate of the savings to SDCWA from 

transporting one acre-foot less to a member agency such as FPUD or RMWD. 

 

With regard to the treatment cost, (iii), Carollo proposed a treatment rate of $295/AF, and the 

SDCWA Board adopted that rate. 

The remaining issue is the marginal cost to SDCWA of obtaining an incremental unit of water to 

deliver to member agencies. Conceptually, water delivered by SDCWA to FPUD and RMWD 

could have been obtained by SDCWA from one or another of four sources: (a) the Colorado 

River via SDCWA’s QSA agreement with IID; (b) the Colorado River via SDCWA’s lining of the All-

American Canal and the Coachella Canal; (c) water made available to SDCWA from the Carlsbad 

Desalination Plant; or (d) water obtained by from the Colorado River or the State Water Project. 

 

This year (CY 2021) water from MWD is available to SDCWA at a Tier 1 cost of $777/AF. 

According to a presentation by SDCWA, water from IID and the AAC and CC lining is available 

this year to SDWCA at a melded cost of $1,028/AF.17 

The cost to SDCWA this year of desalinated water from the Carlsbad plant is $2,752/AF. 

 
17 Kara Mathews, Presentation to SDCWA Board of Directors, Water Transfer Implementation Update, January 28, 
2021. The $1,028 cost breaks down into MWD’s system access rate of $346/AF plus its power rate of $161/AF plus 
SDCWA’s melded rate of $494/AF for the combination of IID and canal lining water. The QSA price for IID water in 
2021 is $694/AF. If the IID water constitutes about 70% of the volume of water obtained by SDCWA from IID plus 
canal lining, that implies a cost to SDCWA for canal lining water of about $40/AF.  
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If the only consideration for SDCWA was these costs, the “loading order” for SDCWA to deliver 

water to its member agencies would be: (1) First deliver the largest possible amount of water 

that can be obtained by SDCWA from MWD, since this is the lowest cost source. (2) Then 

deliver all the water that can be obtained by SDCWA from the Colorado River via IID and canal 

lining. (3) Only if demands on SDCWA cannot be met by (1) and (2), then deliver water obtained 

from the Carlsbad Desalination Plant. 

However, there are some other considerations.  

In order to obtain the QSA water from IID, SDCWA had to make a commitment to purchase a 

volume of water amounting – next year forward – to 200,000 AF/yr. It has a similar 

commitment of 77,700 AF/yr with the canal lining water. And it has a commitment with 

Poseidon to pay for 42,000 AF/yr of water from the Carlsbad Plant. 

Given these commitments, SDCWA’s actual “loading order” is to first deliver water from the 

Colorado River via IID and canal lining and from the Carlsbad Plant and, if demands on SDCWA 

cannot be met by those sources, then take water from MWD. In other words, given its 

commitments, it pays SDCWA to take water from MWD only when the amount it has to deliver 

exceeds 319,700 AF. 

Table 7 summarizes the situation. 

 

 

Given that SDCWA actually delivered 346,431AF to member agencies in FY 2020, had FPUD and 

RMWD not been part of the SDCWA service area that year, leading SDCWA to deliver 22,279 AF 

less, this would have been water otherwise obtained from MWD at a unit cost of $777/AF.  

Table 8 shows the expenditures that would have been avoided by SDCWA in FY 2020 if FPUD 

and RMWD had not been part of its service area. 
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Had FPUD and RMWD not been part of the SDCWA service area in FY 2020, SDCWA would have 

avoided water supply expenditures of $27.5M. However, as noted above, it would have 

foregone revenue of $38.6M plus lost property taxes, Availability Standby Charge and Capacity 

Charge revenues from properties in the FPUD and RMWD service areas.  

Thus, under this scenario, SDCWA would have lost at least $11.1M in net revenue. 

 

9. Next Steps in the Analysis 

• Correct any errors in analysis presented today. 

• Translate impact on SDCWA net revenue to impact on SDCWA rates and charges. 

• Analyze rate impact on FPUD and RMWD. 


