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EXECUTIVE SUMMARY 
 
 
 This Technical Memorandum Presents the results of the Affordability Analysis that 
Burton & Associates conducted for the St. Johns River Water Management District (the District) 
as part of the St. Johns River Water Supply Project (the Study).  The St. Johns River Water 
Supply Project consisted of three elements, which were each conducted by different consultants, 
with extensive coordination among all three consultants during the completion of the Study. 
 
 The three elements of the Study were 1) the Treatability Element, conducted by CH2M 
HILL, 2) the Siting Element, conducted by HDR, and 3) the Water Demand and Affordability 
Element, conducted by Burton & Associates.  The results of the Water Demand portion of the 
third element was published by Burton & Associates in a Technical memorandum on November 
3, 2003 and this Technical Memorandum presents the results of the Affordability Analysis 
portion of the third element of the Study. 
 
A. BACKGROUND AND SCOPE OF THE STUDY 
 
 Based upon extensive groundwater modeling, the District has determined that water 
demands in East/Central Florida will exceed the maximum sustainable groundwater withdrawal 
levels (MSGWLs) sometime during the next twenty years. Predicting the exact timing at which 
maximum sustainable groundwater withdrawals will be exceeded may be arguable; however, 
there is little argument that it is becoming critical to identify viable and affordable alternative 
water supply sources in order to allow for the time necessary to bring an alternative water supply 
source into production. 
 

The St. Johns River Water Supply Project was conducted to determine the feasibility of 
using water from the St. Johns River as a potable water source as an alternative to groundwater.    
The Treatability and Siting Elements of the Study evaluated 1) the required/preferred treatment 
processes and the cost of those processes, and 2) viable sites for the river intake and treatment 
plant and the range of costs for those sites, including transmission and pumping costs associated 
with each site.  The analysis presented in this Technical Memorandum was conducted to 1) 
determine the size and cost of required surface water treatment facilities as an alternative to 
groundwater to meet projected water demands in identified water Demand Centers in Seminole 
and Volusia Counties 1 assuming that surface water will be provided in 2011 (see note below), 2) 

                                                           
1 The scope of the Study was limited geographically to Seminole and Volusia Counties 
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determine the effect of the cost of surface water upon the cost of water at the retail level, and 3) 
assess the affordability of the increased cost of water at the retail level. 

 
Note: The determination of the exact time when maximum sustainable groundwater 
withdrawals will be exceeded in the identified demand centers is beyond the scope of this 
Study.  Therefore, in order to present the most conservative affordability analysis, it was 
assumed that surface water would be provided in the identified demand centers as soon as 
possible.  It was assumed that six years may be required to 1) organize the governance 
within which the surface water plant will be owned and operated, and 2) plan, design 
permit and construct the plant.  Therefore, it was assumed that the surface water plant 
would be put into service at the end of 2010 and 2011 would be the first full year of 
operation. 
 

B. THE ANALYSIS 
 

The analysis presented in this Technical Memorandum was accomplished by modeling 
the financial dynamics of: 

 
1) A water supply entity (WSE) that would be responsible for providing surface 

water from the St. Johns River to its member utilities when surface water is 
required, and 

 
2) A typical local utility that, as a member of the above referenced WSE, will: 

a. Purchase surface water from the WSE to meet its incremental water 
demands after surface water is required, and 

b. Participate in a surface water surcharge program with all other member 
utilities to fund the costs of the WSE that can not be recovered through 
wholesale water sales. 

 
The analysis included the identification of water Demand Centers within Seminole and 

Volusia Counties and the determination of the assumed timing and estimated size of a surface 
water plant to serve projected incremental water demands after 2010 in each Demand Center.  
Then, using capital and operations and maintenance (O&M) cost estimates provided by CH2M 
HILL and HDR, the analysis included determination of a logical rate program and rates by which 
a WSE could recover the costs of the surface water plant from benefiting local utilities in the 
Demand Center.  Finally, the analysis included 1) determination of the impact of that cost of 
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surface water, as it is born by the benefiting local utilities, upon the retail cost of water, and 2) an 
assessment of its affordability.  The major elements of the analysis are described briefly in the 
following five sub-sections. 
 
1. Water Demand Centers 

 
In the previously published Population and Water Usage Projections Technical 

Memorandum, three population clusters were identified, 1) Northeast Volusia County, 2) 
Southwest Volusia County, and 3) Western Seminole County 2.  For the purposes of this 
Affordability Analysis, these population clusters were configured into water Demand Centers as 
follows:  

 
1. Seminole County – Includes the Western Seminole population cluster 
2. Volusia County – Includes both the Northeast and Southwest Volusia County 

population clusters 
3. Seminole and SW Volusia – Includes both the Western Seminole and Southwest 

Volusia County population clusters. 
 

2. Timing and Sizing of Surface Water Facilities 
 

Water demand projections were compiled for each Demand Center from the water 
demand projections by population cluster developed in the aforementioned Population and Water 
Usage Projections Technical Memorandum.  A model was developed for each Demand Center 
that projected annual water demands through 2024.  The model calculates the size of the required 
surface water plant at the end of 2010 and the assumed in service date, based upon the projected 
water demands for the Demand Center through 2024.  However, the surface water plant must 
have flows of approximately 50% of the plant capacity, even in the first year of operation 3.  

 
Therefore, at the end of 2010, when the surface water plant is assumed to be placed into 

service, the model converts water demands equal to 50% of the plant capacity from groundwater 
to surface water to provide the initial 50% load factor for the surface water plant.  From 2011 
through 2024 all incremental water demands are assumed to be met by the surface water plant. 
  

                                                           
2 Graphical representations of these population clusters are presented in Figures 1, 2 and 3 on pages 9, 10 and 11 of 
this technical memorandum. 
3 The sizing and 50% initial loading criteria were provided by CH2M HILL. 
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3. Cost of Surface Water Facilities 
 

Based upon the assumed timing and estimated size of the projected surface water plant, 
determined for each Demand Center as described in the previous section, CH2M HILL and HDR 
provided estimated capital and operations and maintenance (O&M) costs.  These cost estimates 
included three treatment process/configuration scenarios and two sites for each Demand Center.  
The treatment process/configuration scenarios included: 

 
a. Intermittent source with aquifer storage and recovery 
 
b. Reliable source with aquifer storage and recovery 

 
c. Reliable source without aquifer storage and recovery 

 
The capital and O&M costs provided assumed that the initial plant would include 

“backbone” facilities to serve its ultimate capacity but would only include “process equipment” 
facilities sufficient to serve demands to about 75% of ultimate capacity.  Estimates were also 
provided for the incremental process equipment costs to serve the ultimate capacity, to be 
implemented when demands reach approximately 75% of capacity. 
 
4. The Water Supply Entity 
 

For the purposes of this analysis, it was assumed that surface water would be provided by 
a water supply entity (WSE).  The WSE could be either an existing utility or a newly created 
entity.  In either case the following assumptions were made regarding the structure, operation 
and rates of the assumed WSE. 

 
a. It is assumed that the WSE would be comprised of all of the local utilities, as 

member utilities, in the Demand Center being evaluated in each scenario. 
 
b. It is assumed that the WSE would plan, design, build and operate surface water 

facilities required to meet the projected demands of its member utilities. 
 

c. It is assumed that the WSE would fund the capital costs associated with new 
surface water facilities with current resources to the extent possible and capital 
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costs not able to be funded with current resources will be funded with 
conventional revenue bond debt. 

 
d. It is assumed that the WSE will implement a rate program that will consist of two 

rates as follows: 
 
1) A delivered water rate – It is assumed that this rate will be charged to each 

member utility for all water purchased by each respective member utility.  
This rate is assumed to be imputed at a rate equivalent to the cost of 
groundwater facilities.  Although this rate is held constant throughout the 
projection period in this analysis, it could be escalated throughout the 
projection period to approach a full cost recovery surface water rate by the 
end of the period. 

 
2) A surface water surcharge rate - It is assumed that this rate will be 

charged to all member utilities based upon all water billed by the member 
utilities.  The rate will include all costs of the WSE that are not recovered 
in the delivered water rate. 

 
This rate program provides that each member utility will pay a reasonable rate for 
all water purchased during the transition to surface water and that the cost of the 
non used and useful plant will be born by all member utilities through the surface 
water surcharge rate.  The surface water surcharge rate could be viewed as a 
surface water availability charge that all member utilities will pay.  Assessing it 
based upon total water billed effectively allocates the costs to each member utility 
based upon the entire groups’ current and potential need for additional surface 
water and does not presume that all members will be required to connect.  It is 
possible that a member will benefit with continued use of groundwater due to 
other members taking surface water. 

 
5. The Local Utility Analyzed 
 
 The objective of this analysis was to assess the affordability of the cost impact of surface 
water at the retail level as an alternative to groundwater to meet incremental water demands in 
the identified Demand Centers.  Therefore, it was necessary to model a typical local utility that 
would be a member utility of the WSE described in the previous section.  For the purposes of 
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this analysis the local utility analyzed was assumed to be a moderately sized water utility with 
approximately 8,000 water customers, which grows to approximately 13,000 water customers by 
the end of the twenty (20) year projection period.  The parameters of the local utility were set up 
so that the financial performance of the utility over the projection period in the benchmark 
scenario (which assumes that groundwater would be available throughout the period) would not 
be influenced by unusual factors or “problems” such as consent decrees, major renewal and 
replacement requirements, etc. 
 
C. RESULTS 
  
 This Technical memorandum presents a detailed evaluation of twenty one scenarios; 
three Demand Centers, one benchmark scenario for each Demand Center, which assumes that 
groundwater would be available throughout the projection period4, three treatment 
processes/configurations per demand Center and two sites per Demand Center.  The following 
table demonstrates the seven (7) scenarios evaluated for each Demand Center, which result in 
twenty one (21) total scenarios when all three Demand Centers are considered. 
 
 
  
 
 
 
 
 
 
 
 
 
 

The detailed results of each scenario are presented in the body of this Technical 
Memorandum, however, a summary of the results is discussed in the following sub-sections.   
 

                                                           
4 The groundwater scenario is not considered to be a realistic scenario in that the District’s groundwater modeling 
indicates projected water demands in all identified Demand Centers in Seminole and Volusia Counties will exceed 
assumed MSGWLs during the twenty (20) year projection period.   It is included only as a benchmark scenario 
against which to compare the other surface water scenarios to quantify the magnitude of the cost impact of going 
from groundwater to surface water to meet incremental water demands. 
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1. Cost and Rate Impact 
 

In summary, the results of the analysis show that the impact of the cost of meeting 
projected water demands after 2010 with surface water in the identified Demand Centers will 
result in the retail cost of water being from 35% to 67% greater at the end of the twenty (20) year 
projection period than it would otherwise be were groundwater available throughout the 
projection period.   

 
Note: This is based upon 1) the results of the benchmark groundwater scenario which 
shows that a cumulative increase in rates of about 39% would be required over the 
projection period if groundwater could be used, compared to 2) the results of the least and 
most expensive surface water scenarios which show that a cumulative 88% and 132% 
increase in rates respectively will be required over the projection period if surface water 
is used for all incremental demands after 2010.  Applying these cumulative percentage 
increases to the monthly cost of water for an average residential user, assumed to be 
$25.00 per month5 in 2004, results in a monthly cost of about $34.71 per ERU in 2024 
under the groundwater scenario and about $47.00 and $57.90 per month per ERU 
respectively for the lowest and highest cost scenarios in 2024 under the surface water 
scenario.  Thus, the cost of water with surface water would be about 35% to 67% greater 
respectively for the lowest and highest cost scenarios than it would otherwise be were 
groundwater available throughout the projection period.  These calculations can be seen 
in the following Table. 
 
 
 

 
 
 
 
 
 
 
 
                                                           
5 Discussions with a number of representatives from utilities in the Seminole and Volusia County region indicated 
that the current cost of potable water is within a range of from about $15.00 to $25.00 per month per ERU for most 
utilities in the study area. The higher cost was used in the affordability analysis in order to present the most 
conservative picture possible. 
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Also, in the year that surface water facilities are projected to be implemented, the typical 

local utility evaluated would require rate increases of from 43% to 96% (assuming the above 
referenced lowest and highest cost scenarios respectively).  The analysis shows these “rate 
spikes” can be mitigated somewhat by either implementing equal annual rate increases of from 
about 4.0 % to about 7.2% per year or annual rate indexing (increases assumed to be at an 
inflationary level of 2.5%) in each of the years preceding the year that surface water must be 
implemented.  The equal annual rate increases would eliminate the rate spikes by effectively 
smoothing the impact over the preceding years’ rate increases.  The annual rate indexing would 
lessen the rate spikes to a range of from about 19% to about 65%, for the lowest and highest cost 
scenarios respectively, by also smoothing some of the impact over the preceding years’ rate 
increases in the form of rate indexing.  
 
2. Affordability  
 

An assessment was also made as to the affordability of water after implementation of 
surface water.  Although there is not a published standard for affordability of drinking water, the 
U.S. Environmental Protection Agency (USEPA), under provisions of the Safe Drinking Water 
Act Amendments of 1996, published information to assist the states in formulating affordability 
criteria.  This information is available at http://www.epa.gov/OGWDW/smallsys/afforddh.html#preface. 
 

Based upon a review of the above referenced information, it is concluded that 1) the most 
commonly accepted measure of affordability of drinking water is the relationship of the cost of 
water per household to median household income and 2) a household affordability ratio, or index 
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of affordability, can be established as the cost of water per household divided by the median 
household income in the service area. 

 
A number of studies are cited in the above referenced USEPA information that have 

established such ratios as thresholds for affordable drinking water.  These thresholds of 
affordability generally range from 1.5% to 2%, that is if the cost of water is less than the 
threshold of from 1.5% to 2% of median household income, water is generally considered to be 
affordable. 
 

The analyses presented in this Technical Memorandum show that even with the projected 
increase in the cost of water, the cost of water per household as a percent of median household 
income in the Demand Centers is projected to range from 0.61% to 1.17% after the 
implementation of surface water.  Therefore, based upon this observation it can be concluded 
that water will still be within accepted thresholds of affordability after surface water is 
implemented. 

 
However, notwithstanding the above conclusion regarding affordability, the 

implementation of surface water will result in the need for very large retail rate increases if no 
mitigation strategies are employed.  The analysis presented herein shows that implementation of 
equal annual rate increases or annual inflationary rate indexing in the years prior to 
implementation of surface water can substantially mitigate the rate shock that would otherwise 
occur in the year that surface water is implemented.  
 
D. CONCLUSIONS 
 

Based upon the analyses presented in this Technical Memorandum, several conclusions 
can be made.  The major conclusions of this analysis, based upon the evaluation of the typical 
local utility as defined in this analysis, are as follows6: 
 
1. For the moderately sized local utility evaluated in this analysis, a large rate increase, or 

rate spike, of from about 43% to about 96% will be required when surface water is 
implemented if no mitigating rate adjustment strategies are adopted in advance of that 
time. 

 

                                                           
6 All ranges represent results for the lowest and highest cost scenarios which are the Seminole Demand Center, 
Reliable Source with ASR, Site B and the Volusia Demand Center, Reliable Source w/o ASR, Site E respectively.  
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2. This will result in the cost of retail water per household being from 39% to 83% higher in 
2014, three years after surface water is assumed to be implemented, than the cost would 
otherwise be if groundwater were available throughout the projection period.   

 
3. This will also result in a cumulative rate increase of from about 88% to about 132% by 

the end of the projection period (compared to a projected cumulative increase if 
groundwater were available throughout the projection period of about 39%) causing the 
cost of retail water per household to be from about 35% to 67% higher by the end of the 
projection period than the cost would otherwise be if groundwater were available 
throughout the projection period. This reduction compared to groundwater is due to the 
growth in demand that allows the fixed costs of the surface water facilities to be spread 
over a larger base. 

 
4. Adopting equal annual rate increases of from about 4.0% to about 7.2% during the years 

preceding the implementation of surface water will eliminate the large rate spikes 
mentioned in conclusion 1. 

 
5. Adopting annual rate indexing at inflationary levels of approximately 2.5% will mitigate 

the rate spikes mentioned in conclusion 1 to a range of from about 19% to 65%  
 
6. The cost impact of surface water is considerably larger in the Volusia scenario than in the 

Seminole scenario.  This is due primarily to 1) the fact that the surface water plant size in 
the Volusia Demand Center (33.63 mgd) is about 35% larger than in the Seminole 
Demand Center (25.00 mgd), yet the base water demand over which the plant costs are 
spread in the blended rate plan described herein is about 22% smaller in the Volusia 
Demand Center (57.76 mgd in 2010) than in the Seminole Demand Center (74.03 mgd in 
2010)7, thus resulting in a higher blended unit cost in the Volusia demand Center than in 
the Seminole demand Center , and 2) the larger transmission costs to deliver the raw 
water to the plant and the treated surface water to the two Volusia population clusters on 
the west and east of the County. 
 
The difference in demand curves described in the footnote on this page causes the 
convention adopted for this Study of sizing the surface water plant to meet incremental 

                                                           
7 This happens because, even though the Volusia Demand Center has a smaller base level of water demand than 
does the Seminole Demand Center, the demand curve, or growth in water demand, is linear throughout the 
projection period in the Volusia demand Center; whereas, in Seminole County the demand curve flattens out 
considerably in 2015 as the County approaches build-out. 
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water demands through 2024, to result in an initial facilities size and cost that is larger 
relative to overall water demands for the Volusia Demand Center than for the Seminole 
Demand Center.  The higher pipeline costs exacerbate this impact, causing rather large 
rate spikes in 2011 in the Volusia demand Center. 
 
In a situation such as this, the cost impact could be mitigated by phasing the plant.  For 
instance, the initial plant in the Volusia Demand Center could be sized to meet 8 to 10 
years of projected growth in demand above its initial 50% base load instead of the 14 
years of projected growth in demand in the scenario evaluated herein.  Reducing the plant 
sizing to meet 8 to 10 years of projected growth would reduce the rate increase in 2011 
from about 96% to about 74% 

 
7. The conclusions and observations in conclusion 4 demonstrate that the earlier that annual 

rate adjustment mitigation strategies are put in place, the more effective they will be in 
mitigating the rate shock that otherwise will accompany the implementation of surface 
water. 

 
8. The affordability analysis presented in this Technical Memorandum, shows that the 

projected cost of water, including the impact of the projected cost of surface water 
facilities and operations, compared to the projected median household income for 
Seminole, and Volusia Counties is projected to be within generally accepted thresholds of 
affordability (less than 1.5% of median household income) for all years of the projection 
period, with an assumed current monthly water cost of $25.00 per household8. 

 
9. Although the effects of implementing surface water upon the cost of retail water are 

projected to be well within accepted measures of affordability, the large rate increases 
that are projected to be required may present the perception of unaffordable water rates 
and consequently may be politically difficult to implement.  Therefore, it is concluded 
that it is extremely important for local utilities to begin to implement mitigating rate 
adjustment strategies well in advance of the time that surface water must be implemented. 

                                                           
8 Discussions with a number of representatives from utilities in the Seminole and Volusia County region indicated 
that the current cost of potable water is within a range of from about $15.00 to $25.00 per month per ERU for most 
utilities in the study area. The higher cost was used in the affordability analysis in order to present the most 
conservative picture possible. 
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10. Given the timeframe in which surface water is likely to be required; the uncertainties as to 

the final levels of groundwater withdrawals that will be sustainable; the time required to 
organize a water supply governance structure; and the time required to plan, design and 
build the required surface water facilities and bring those facilities into service; it is 
critical that local utilities begin the process now.    
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I. INTRODUCTION 
 
A. BACKGROUND 
 

Due to the cumulative effects of growth, local utilities throughout the State of Florida are 
facing the need to identify viable and economic sources of potable water as alternatives to 
groundwater, which serves as the primary water source for most of the State.  However; 

 
1) The cost of alternative water supplies will be substantially higher than the cost of 

groundwater. 
 
2) The impact of the cost of providing potable water from alternative water sources 

upon the cost of delivered potable water for local utilities will be dependent upon 
the timing, sizing and cost of the alternative water supply, treatment and 
transmission facilities (alternative water facilities) required, and  

 
3) Each local utility is different in terms of its existing groundwater treatment 

capacity, allowed/permitted groundwater withdrawals, projected growth, existing 
capital structure, operations and maintenance costs and other factors unique to 
each individual utility. 

 
Therefore, in February of 2000, the District embarked upon a project to evaluate the St. 

Johns River as a viable alternative water supply source for Volusia and Seminole Counties in 
terms of the treatability of the water, available sites for a river water treatment plant, projected 
water demand and the affordability of river water relative to the impact of its cost upon retail 
water rates.  This project consisted of three elements as discussed below: 

 
Treatability Element – The District contracted with CH2M HILL to conduct a 

treatability analysis, which included the operation of a pilot 
water treatment plant on the St. Johns River in Sanford, Florida.  
Several alternative treatment processes were evaluated and the 
capital and operations and maintenance costs for preferred 
processes were developed.  The results of this treatability 
element are available under separate cover in a Technical 
Memorandum prepared by CH2M HILL. 
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Siting Element - The District contracted with HDR to conduct a siting analysis, 

which included identification of a short list of feasible sites for 
location of a water treatment intake structure and water 
treatment plant on the St. Johns River in a corridor adjacent to 
the river from the City of Deland to Sanford. The results of this 
Siting element are available under separate cover in a Technical 
Memorandum prepared by HDR. 

 
Water Demand and 
Affordability Element – The District  contracted with Burton & Associates to conduct 1) a 

projection of population and water demands in Volusia and 
Seminole Counties, and 2) an analysis of the affordability of 
surface water relative to the impact upon the cost of water at the 
retail level.  A Technical Memorandum issued on November 3, 
2003 by Burton & Associates presents the results of the 
population and water demand projections9 and this Technical 
Memorandum presents the results of the affordability analysis.   

 
B. OBJECTIVE AND SCOPE 
 

The objective of this analysis was to determine the cost impact of using the St. Johns 
River as an alternative water supply source (compared to the current groundwater source) upon 
the cost of delivered potable water for typical local utilities in Volusia and Seminole Counties.  
The analysis included a projection of the cost of delivered water over a twenty-year period (the 
projection period).  The geographic scope of the analysis was Volusia and Seminole Counties 
and Demand Centers were identified in those counties for alternative plant sizing and siting 
scenarios. 
 

                                                           
9 Population and water demand projections were projected in conjunction with the District’s Water Supply 
Assessment (WSA) effort to be published under separate cover and are in all material respects consistent with the 
results of the WSA. 
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It is understood that each local utility is unique and that this analysis will not replicate the 
exact financial dynamics of any specific utility.  However, by examining the general cost of 
surface water from the St. Johns River as an alternative water supply source for a typical local 
utility, it was felt that the marginal cost of meeting the demands of growth with surface water 
compared to the cost of continuing with groundwater would be representative of the impact of 
using surface water as an alternative water supply when sustainable groundwater withdrawal 
limits are reached.  For this analysis, it was assumed that the typical local utility is 
governmentally owned; therefore, the rate revenue requirements are determined using the cash 
needs approach.  Evaluation of the structure of the water rates was not included in the scope of 
this analysis. 
 

This analysis computes annual percentage increases in the cost of water over a twenty-
year projection period.  It also calculates the average monthly water cost per equivalent 
residential unit (ERU).  It was determined that when surface water is required, the percentage 
increases projected for the local utility will reflect the effects in the retail rates of a blending of 
groundwater and surface water costs. 

 
To the extent that a local utility’s existing underlying financial and operational 

parameters cause its groundwater to be more costly than what is assumed for the typical utility in 
this analysis, the percentage increases may be smaller and the absolute cost per 1,000 gallons and 
the average monthly water cost per ERU of blended groundwater/surface water may be higher.  
Conversely, to the extent that a local utility’s existing underlying financial and operational 
parameters cause its groundwater to be less costly than what is assumed for the typical utility in 
this analysis, the percentage increases may be larger and the absolute cost per 1,000 gallons and 
the average monthly water cost per ERU of blended groundwater/surface water may be lower. 
 
 For general planning purposes, it was felt that the results of this analysis: 
 

1) Represent a reasonable estimate of the impact upon the cost of delivered potable 
water of using surface water as a source to meet water demands resulting from 
growth after 2010 compared to continuing to meet those increased water demands 
with groundwater, and 
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2) Demonstrate the need for proactive planning for these increased costs and for the 
governance structure within which water from sources other than groundwater can 
be economically provided.     

  
C. STUDY PROCEDURES 
 

In order to perform the analysis required, it was determined that a dynamic model should 
be developed to determine the cost of water for a typical moderately sized utility in the 
Volusia/Seminole County area.  The model needed to be dynamic so that it could automatically 
adjust the timing, sizing and cost of additional water supply, treatment and transmission 
facilities, and all of the resulting projections, as the underlying assumptions of the model are 
changed.   
 

This dynamic model (the model) was developed and it incorporates the financial and 
operating parameters of what was defined as a “typical” moderately sized local utility.  The 
model includes a twenty-year projection of the financial results of operations, including the 
annual percentage increases in rates that would be necessary to provide sufficient revenues to 
cover the utility’s costs.  The delivered cost of potable water in dollars per 1,000 gallons and the 
average monthly water cost per ERU are also calculated in each year.  The model also includes a 
WSE module that projects the financial dynamics of an assumed WSE over the twenty (20) year 
projection period.   
 
 The dynamic nature of the model provided the ability to evaluate a number of scenarios 
in terms of Demand Centers, or service areas for the surface water plant, treatment 
processes/configurations and sites.  It was determined that three Demand Centers would be 
evaluated and that three treatment processes/configurations would be evaluated for each Demand 
Center.  It was also determined that one primary site would be evaluated for each treatment 
process/configuration for each Demand Center, but that a sensitivity analysis would be 
performed for a second site for each Demand Center.  This resulted in nine primary scenarios 
with a sensitivity analysis of the effects of alternative sites upon each of the nine primary 
scenarios.  In addition, a benchmark groundwater scenario was developed for comparative 
purposes for each Demand Center.  The scenarios evaluated for each demand Center are 
described in detail in Section II.A.1 
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For each Demand Center, the timing of the need for surface water from the St. Johns 
River, and the size of the supply, treatment and transmission facilities required were determined 
by specific functionality developed in the model.  This functionality includes assumptions as to 
annual customer growth and tracks usage and groundwater withdrawals each year.  Also, the 
model assumes that  surface water supply facilities will be provided at the end of 201010 and 
determines how large the capacity of the required surface water supply, treatment and 
transmission facilities must be to serve the projected water demands through 2024, which is the 
last year of the projection period. 

 
The results regarding the assumed timing and estimated size of the required surface water 

treatment facilities for each Demand Center were provided to CH2M HILL and HDR.  Based 
upon these timing and sizing requirements, CH2M HILL and HDR then determined the capital 
and O&M costs for the required facilities for each Demand Center under three treatment 
process/configuration alternatives and two site alternatives and provided those cost estimates to 
Burton & Associates for use in the affordability analysis presented in this Technical 
Memorandum. 
 

Several interactive work sessions were held with District staff to review the preliminary 
results of the analysis.   During these work sessions, the graphical output of the model was 
projected on a large viewing screen and alternative scenarios were evaluated.  Changes to 

                                                           
10 The determination of the exact time when maximum sustainable groundwater withdrawals will be exceeded in the 
identified demand centers is beyond the scope of this Study.  Therefore, in order to present the most conservative 
affordability analysis, it was assumed that surface water would be provided in the identified demand centers as soon 
as possible.  It was assumed that six years may be required to 1) organize the governance within which the surface 
water plant will be owned and operated, and 2) plan, design, permit and construct the plant.  Therefore, it was 
assumed that the surface water plant would be put into service at the end of 2010 and 2011 would be the first full 
year of operation. 
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variables such as growth, cost escalation rates, etc. could be made during the work sessions and 
the implications seen immediately.  
 

Based upon input from the workshops with District staff, the model was finalized and the 
results were documented in this Technical Memorandum. 
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II. ANALYSIS 
 
A. OVERVIEW OF THE ANALYSIS 
 

A detailed description of each scenario evaluated is presented in the next sub-section, 
however, this section presents an overview of the analysis and the scenarios evaluated.  A 
dynamic model (the model) was developed to determine the cost of potable water for what was 
defined as a typical moderately sized utility.  The model produces a twenty-year projection of the 
financial results of operations, and determines the annual percentage increases in rates that would 
be necessary to provide sufficient revenue to cover the utility’s costs in all years of the projection 
period.  The delivered cost of potable water in dollars per 1,000 gallons and the average monthly 
water cost per ERU are also calculated in each year. The model also includes a WSE module that 
projects the financial dynamics of an assumed WSE over the twenty (20) year projection period. 

 
For each scenario evaluated, the model projects annual water demand and sizes a surface 

water plant at the end of 2010 to meet the projected water demands through 2024, the last year of 
the projection period. Based upon input from CH2M HILL (the consultants performing the 
treatability element as described in the prior section), the surface water plant must operate at 
approximately 50% of its design capacity, even in its first year of operation.  Therefore, the 
model assumes that when the surface water plant goes into service at the end of 2010, 
groundwater withdrawals equal to 50% of the plant capacity will be diverted to the surface water 
plant. The model assumes that after the surface water plant goes into service, all incremental 
water demand for the rest of the projection period will be met with the new surface water plant. 

 
The model was used as described above to perform comparative analyses of alternative 

scenarios described in the following paragraphs. 
 
1. Scenarios Evaluated 
 
 Nine primary scenarios were evaluated with a sensitivity analysis of each scenario 
relative to siting of the plant, and a benchmark groundwater scenario for each Demand Center 
evaluated – effectively twenty one total scenarios.  The scenarios are comprised of combinations 
of 1) three Demand Centers (described in the following section), 2) one benchmark groundwater 
scenario per Demand Center, 3) three treatment processes/configurations per Demand Center, 
and 4) two sites per Demand Center.   A description of the scenarios evaluated for each Demand 
Center is presented in Table 1 below: 
 



St. Johns River Water Supply Project 
Affordability Analysis 

SECTION II – ANALYSIS 
 

 

St. Johns River Water                                                                                                                       Burton & Associates 
Management District    

 
8 

Table 1 – Scenarios Evaluated for Each Demand Center  
 
 
 
 
 
 
 
 
 
 
 
 
 
 The benchmark groundwater scenarios were necessary to provide a basis for comparison 
of all scenarios.  These benchmark scenarios assume that the utility could continue to use 
groundwater throughout the twenty-year projection period (the projection period).  This is not a 
viable scenario based upon the District’s assessment of available groundwater withdrawals in 
Volusia and Seminole Counties; however, these scenarios are presented for each Demand Center 
solely as a benchmark scenario for comparative analysis with all other surface water scenarios.  
The nine primary scenarios evaluated are described in Table 2 on the following page: 
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Table 2 – Primary Scenarios Evaluated 
 

Scenario 
 

Demand Center 
 

Treatment Process (1)
 

Site (2) 
 

1-A Seminole County IS – w ASR Highest Cost 
1-B Seminole County RS – w ASR Highest Cost 
1-C Seminole County RS – w/o ASR Highest Cost 

2-A Volusia County IS – w ASR Highest Cost 
2-B Volusia County RS – w ASR Highest Cost 
2-C Volusia County RS – w/o ASR Highest Cost 

3-A Seminole & SW Volusia IS – w ASR Highest Cost 
3-B Seminole & SW Volusia RS – w ASR Highest Cost 
3-C Seminole & SW Volusia RS – w/o ASR Highest Cost 

  
(1) Key to Treatment Process Codes: 

IS – w ASR = Intermittent Source with Aquifer Storage and Recovery 
 RS – w ASR = Reliable Source with Aquifer Storage and Recovery 
 RS – w/o ASR = Reliable Source without Aquifer Storage and Recovery 
 (2) Sensitivity analyses were also conducted for the lowest cost site for each primary scenario.  
 
2. Population Clusters and Water Demand Centers 

  
a. Population Clusters - Prior to completion of the affordability analysis presented 

in this Technical Memorandum, Burton & Associates completed a Population and Water 
Demand Projection, the results of which were presented in another Technical Memorandum 
dated November 3, 2003.  During that element of work, population clusters were identified in 
Volusia and Seminole Counties.  Three Population Clusters were identified; 1) Northeast Volusia 
County, 2) Southwest Volusia County, and 3) Western Seminole County.  These Population 
Clusters are graphically depicted in Figures 1 through 4 on the following pages. 
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Figure 1 – Population Clusters 
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Figure 2 – Northeast Volusia Population Cluster  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3 – Southwest Volusia Population Cluster 
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Figure 4 – Western Seminole Population Cluster 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
b. Demand Centers - These Population Clusters were then combined into logical 

Demand Centers, or service areas, that could be served by feasible plant sites identified by HDR 
in the Siting Element of the St. Johns River Water Supply Project.  The Demand Centers are 
presented in Table 2 below: 

 
Table 3 – Water Demand Centers 

 

Number 
 

Demand Center 
 

Description 
 

Demand Center 1 Seminole County Western Seminole Population 
Cluster 

Demand Center 2 Volusia County Northeast and Southwest Volusia 
Population Clusters 

Demand Center 3 Seminole and 
Southwest Volusia 

Western Seminole and Southwest 
Volusia Population Clusters 
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Projected water usage by year  was compiled for each of the identified Demand Centers 
and is presented in Figure 5 on the second following page.  
 

Figure 5 contains the analysis that shows the assumed timing and determines the sizing of 
the required surface water plant for each Demand Center.  Figure 6, following Figure 5, presents 
a graphical representation of the demand projections in Figure 5.  For each year through 2024, 
for each Demand Center, Figure 5 determines the following: 
 
 1. Water demand projections 

2. The year in which the surface water plant is assumed to be placed in service 
3. Surface water demand 
4. Capacity of surface water plant to serve demands through 2024 
5. Surface water demand as a percent of plant size (capacity)  

Year of implementation of surface water plan 
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Figure 5 – Demand Center Demand Projections, and Surface Water Plant Timing and Sizing 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



St. Johns River Water Supply Project 
Affordability Analysis 

SECTION II – ANALYSIS 
 

 

St. Johns River Water                                                                                                                       Burton & Associates 
Management District      
 

15 

Figure  6 – Graphical Display of Demand Center Demand Projections, and Surface Water Plant Timing and Sizing 
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3. Water Supply Entity, Governance, Rate and Utility Assumptions 
 

In order to perform an analysis of the affordability of surface water in the Demand 
Centers identified in the previous sub-section, it was necessary to define the service delivery 
configuration for the provision of surface water to the local retail utilities in the Demand Centers 
being evaluated.  Therefore, this section presents a description of the assumptions of the analysis 
relative to the WSE to provide surface water to the local retail utilities, the governance structure 
of the WSE and the local retail utilities, the rates to be charged by the WSE and assumptions 
regarding the local retail utility to be modeled relative to the impact of surface water upon the 
cost of water at the retail level. 

 
a. Water Supply Entity - For each scenario evaluated, it is assumed that surface 

water will be provided at the end of 2010, or six years from 2004.  The determination of the 
exact time when maximum sustainable groundwater withdrawals will be exceeded in the 
identified Demand Centers is beyond the scope of this Study.  Therefore, in order to present the 
most conservative affordability analysis, it was assumed that surface water would be provided in 
the identified demand centers as soon as possible.  It was assumed that six years may be required 
to 1) organize the governance within which the surface water plant will be owned and operated, 
and 2) plan, design, permit and construct the plant.  Therefore, it was assumed that the surface 
water plant would be put into service at the end of 2010 and 2011 would be the first full year of 
operation. 
 

At the end of 2010, when the surface water plant is assumed to be placed into service, the 
WSE would begin to deliver an amount of water equal to 50% of the plant capacity.  It is 
assumed that this will be accomplished by converting that amount of usage from groundwater 
withdrawals to the surface water plant.  From 2011 through 2024 all incremental water demands 
are assumed to be met by the surface water plant operated by the WSE.  It is further assumed that 
the initial plant will initially include “backbone” facilities to serve its ultimate capacity but will 
only include “process equipment” facilities sufficient to serve demands to about 75% of ultimate 
capacity.  It is assumed that incremental process equipment to serve the ultimate capacity will be 
implemented when demands reach approximately 75% of capacity.    

 
It is assumed that the WSE could either be a new entity or an existing water utility.  For 

the purposes of this analysis, it is assumed that the WSE be comprised of the utilities in the 
Demand Center service area and that all utilities in the Demand Center will participate as 
members of the WSE.  It is assumed that the WSE will fund the capital costs of the surface water 
plant (including intake, treatment, effluent disposal, transmission and pumping facilities) with 
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existing resources to the extent that they are available and that the remainder of the costs will 
then be funded with conventional revenue bond debt. 

 
Since it is assumed that the WSE will have minimum resources at its inception, the first 

increment of surface water plant expenditures will be funded primarily with debt.  However, as 
revenues are generated after the plant goes into service, excess revenues will be generated in the 
form of debt service coverage.  It is assumed that these excess revenues will be deposited into a 
reserve fund and will be available to downsize the borrowing required for the incremental 
expenditures necessary to fund the process equipment necessary to provide the full plant 
capacity. 

 
b. Governance Structure - The determination of ownership, funding and operational 

responsibility for the groundwater and surface water supply, treatment and transmission facilities 
that will be required over the projection period of this analysis will be potentially challenging 
from a governance perspective.  It could be accomplished by interlocal agreements with an 
existing utility serving as the surface water supplier or by creation of an entity that would 
provide all of the groundwater and surface water to its members/customers.  This would require 
that all parties reach agreement regarding ownership/leasing of existing groundwater facilities, 
operations and maintenance responsibilities, interconnects, rates, etc. 
 

The evaluation of the governance structure within which surface water could be 
implemented is beyond the scope of this analysis and it is assumed that a structure can be 
implemented that would allow for a blended rate, as assumed in this analysis and described in the 
following sub-section.  In any event, the governance structure must finally be decided upon by 
the local utilities and, therefore, can not be determined until interested local utilities take the 
initiative to structure a governance framework within which surface water can be provided. 

 
c. Assumed Rate Program of the Water Supply Entity – It is assumed that 6 years 

prior to the projected in service date of the surface water plant, the WSE will be formed and will 
begin to incur administrative costs related to the planning, design and construction of the surface 
water plant.  It is assumed that the WSE will begin administering a rate program upon its 
inception, and that the initial rate will recover all of its operating costs in a rate to be charged to 
its member utilities for all water billed by each utility.  This rate will be referred to hereinafter as 
the surface water surcharge rate and it is not related to the delivery of surface water. 
 

When the WSE places the surface water plant in service, it will begin providing surface 
water to one or more utilities that will convert demands being met with groundwater withdrawals 
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to the surface water plant to provide the initial 50% load that is required for the surface water 
plant to operate effectively.  It is assumed that the WSE will begin charging a rate for delivered 
water at that time.  This rate will be referred to hereinafter as the delivered water rate. 

 
It is further assumed that the delivered water rate will be imputed at a level approximately 

equivalent to the cost of producing groundwater.  As the surface water plant becomes more fully 
utilized, the delivered water rate could be escalated annually to a level approaching full cost 
recovery of all of the costs of the WSE.  During the period that the delivered water rate is less 
than a full cost recovery rate, the costs not recovered in the delivered water rate will be included 
in the surface water surcharge rate to be charged to the WSE’s member utilities for all water 
billed by each utility.  This rate structure allows 1) for member utilities that require surface water 
to pay reasonable rates for the water that they use during the transition to surface water, and 2) 
for all member utilities of the WSE to share proportionately in the funding of the “non used and 
useful” plant costs during the time that the surface water facilities are not utilized at full capacity. 

 
The effect of this assumed rate program is that each member utility will include in its cost 

of service and retail rates the amounts paid to the WSE through the delivered water rate and the 
surface water surcharge rate.  This will result in a blended retail rate that includes the cost of 
providing groundwater to meet the member utility’s water demands up to the level of steady state 
groundwater withdrawals11 and the cost of providing surface water for its incremental water 
demands. 

 
The provision for both a surface water surcharge rate and a delivered water rate is to 

allow for the fact that individual utilities may require surface water at different levels in response 
to the varying growth that will occur in each member utility’s service area.  To the extent that 
growth in a member utility’s service area is disproportionate to its historical water demands, the 
proposed rate program places more (or less) burden in terms of cost for delivered water on those 
utilities with higher (or lower) growth than their historical demands might suggest, while 
providing a mechanism to recover all costs through the surface water surcharge in a manner 
proportionate to the total water demands of each member utility.  This assumed rate program 
would require that interlocal agreements be established between the WSE and each member 
utility/ customer.    

 
d. The Typical Utility Evaluated - For the purposes of this analysis, it was assumed 

that the typical local utility evaluated in each scenario would be located in the Demand Center 

                                                           
11 Groundwater withdrawals that will continue after conversion to the surface water plant to meet incremental 
demands. 
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associated with the scenario and that the WSE would ultimately serve all of the incremental 
water demands in the Demand Center.  It is further assumed that the WSE will have the ability to 
set rates based upon the rate program described in the previous sub-section or a similar program 
that results in a blended groundwater/surface water rate effect. 
 

It is recognized that the potential challenges in implementing either interlocal agreements 
and/or creating such a Demand Center-wide WSE might preclude such a Demand Center-wide 
approach to the provision of surface water.  The Demand Center-wide assumption was made 
simply to evaluate the cost impact of the economies of scale, on a unit cost basis, of larger 
surface water facilities.  It is recognized that if such a WSE is implemented, it might meet water 
demands for a sub-set of the assumed Demand Centers or across assumed Demand Center 
boundaries.  This analysis included all water demand in each Demand Center identified strictly 
for demonstration purposes.  If fewer utilities in each Demand Center opt to be included as 
members of a WSE, the size of the projected surface water facilities would be smaller, but the 
ultimate range of impact of surface water upon retail rates would be similar to that projected 
herein.  
 

In all scenarios evaluated, groundwater withdrawals are assumed throughout the 
projection period up to the time that the surface water plant is assumed to be placed into service.  
It is further assumed that when the surface water plant is placed into service, groundwater equal 
to 50% of the plant capacity will be converted from groundwater withdrawals to the surface 
water plant..  The surface water plant is sized to meet the cumulative incremental demand from 
the time it is placed into service through 2024, with a 50% initial loading. 

 
In order to demonstrate the differential effects of the cost of surface water versus 

groundwater (all scenarios compared to the benchmark scenario), the financial and operational 
characteristics of the typical utility were set up so that minimal rate increases were required 
during the projection period under the benchmark groundwater scenario.  This assumes a typical 
budget for annual capital improvements (other than additional water supply and treatment 
facilities) and renewal and replacement, and that no extraordinary repairs or replacements will be 
necessary during the projection period.  The analysis also assumes that the utility begins the 
projection period with adequate revenues such that the need for rate increases does not emerge 
for several years, and rate increases prior to and after the years when additional water supply 
facilities are added are driven primarily by inflationary pressures upon costs. 
 

Also, the utility was set up so that it is assumed to have sufficient groundwater capacity 
relative to its current and projected water usage, so that additional capacity would not be needed 
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until the surface water plant is assumed to be placed into service.  Also, it is assumed that the 
conversion of groundwater withdrawals to surface water to provide the initial 50% loading for 
the plant is spread proportionately to each utility in the Demand Center such that all utilities in 
the Demand Center would convert to surface water in the same year.  To the extent that a local 
utility’s capacity or allowed groundwater withdrawals are different than assumed, surface water 
may be needed sooner or later than projected in this analysis.  
 
4. The Model 
 

The analysis represented in the model used for this analysis is a twenty-year revenue 
sufficiency analysis for both the WSE and the representative local retail utility.  The model for 
the WSE includes cost recovery from rates based upon the rate program described in Section 
II.A.3.c.  Similarly, the model for the local retail utility assumes the cost of surface water based 
upon that same rate program. 

 
a. The Model for the Water Supply Entity – The model for the WSE simulates the 

financial performance of the entity over a twenty-year projection period.  It identifies the costs of 
operation, both operations and maintenance (O&M) and capital costs, for each year in the 
projection period. O&M and capital costs for the WSE were provided by CH2M HILL and HDR, 
the two firms conducting the treatability and siting elements respectively of the St. Johns River 
Water Supply Project.  The cost input is Demand Center and scenario specific relative to the 
required capacity and costs of the surface water facilities. 

 
 The model projects revenue from the delivered water rate, described in Section II.A.3.c, 
and calculates the surface water surcharge rate, described in that same section, which is 
calculated based upon the annual costs not recovered in the delivered water rate spread over the 
total water billed by all utilities in the Demand Center being evaluated. 

 
The assumed timing and estimated sizing of required additional water supply, treatment 

and transmission facilities are dynamically calculated by the model using several algorithms.  
For each year in the projection period, the model tracks water usage (as it increases due to 
projected population growth).  At the end of 2010, the model calculates the plant size that if 
initially loaded at 50% of its capacity, will reach its capacity in 2024 based upon the projected 
incremental water demands in the Demand Center.  This will allow the surface water plant to go 
into service with a 50% initial load and be able to accommodate fourteen (14) years of growth 
from that time. For groundwater facilities in the benchmark scenario, the sizing assumption 
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(provided by CH2M HILL) is to provide sufficient capacity to serve seven years of incremental 
demands. 

  
Estimates of initial capital and O&M costs for the new surface water facilities for each 

scenario were provided by CH2M HILL and HDR based upon the assumed timing and sizing 
parameters determined in the model.  Initial cost estimates included “back-bone” facilities 
designed to serve the maximum plant capacity and “process equipment” cost estimates to 
provide capacity to last from the in service date with a 50% load factor, to approximately 75% of 
the maximum plant capacity.  Incremental “process equipment” cost estimates were also 
provided for the additional equipment to serve the maximum capacity of the plant. 

 
b. The Model for the Local Retail Utility – The model for the local retail utility 

simulates the financial performance of the utility over a twenty-year projection period.  It is 
essentially a multi-year revenue sufficiency analysis that identifies annual rate revenue increases 
needed to provide sufficient funds to cover all of the projected expenses of the utility.  It includes 
as operations costs the costs of purchased water from the WSE and the surface water surcharge 
from the WSE. 

 
When incremental water demands must be met with surface water from the WSE, any 

financing costs associated with the existing groundwater facilities of the local retail utility 
remain in the cost basis of the utility model until the end of the financing term.  Also, for the 
purposes of this analysis, the initial assumed debt service of the local retail utility, which may 
have funded items other than water supply and treatment facilities, is assumed to continue 
throughout the projection period. 
 
The model also tracks unrestricted reserves and impact fees from new connections.  Each year 
eligible capital projects are first funded from these sources and, if these sources are not 
sufficient, the remaining capital costs are assumed to be funded with 30-year term conventional 
revenue bond debt.  The model identifies annual rate increases, if required, to ensure that 
sufficient revenues are generated each year to meet all of the utility’s financial obligations, 
including typical revenue bond covenants, such as debt service coverage requirements. 
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B. ASSUMPTIONS 
 

Table 4, on the following page, presents the assumptions regarding the typical retail 
utility that are applicable to all of the scenarios evaluated.  Table 5, following Table 4, presents 
the surface water cost assumptions for each scenario evaluated that were provided by CH2M 
HILL and HDR. 
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Table 4 – Assumptions Regarding the Typical Utility Applicable to All Scenarios  
  

Typical Utility Assumption First Year Value Adjustment 
Water Usage 2.38 mgd Annual growth % 
Number of Customers (ERUs) 7,917 Based upon annual growth 
Maximum Sustainable Groundwater 
Withdrawal 

Specific to 
Demand Center 

NA 

Annual Growth Percentage NA 2.5% to 1.69% 
Annual Rate Revenues $1,900,000 Annual growth % plus rate Increase 

Annual O&M Expenses $974,025 
Annual expense escalator plus 

impact of additional facilities 
O&M Escalation Factor NA 3.0 % 
Unrestricted Reserves $2,729,000 Based upon cash flow 
Minimum Working Capital Reserve 
Balance 

Equal to 3 months 
O&M Expenses 

Based upon O&M expense 

Existing Debt Service $998,391 None 

New Debt Service NA 

Based upon debt funding required 
for additional facilities, when required

Term: 30 Years 
Interest Rate: 6.0% 

Capital Improvement Program 
(Misc. capital and R&R) 

$970,000 
Avg. Annual Amt. 

Annual capital cost escalation factor 

Capital Cost Escalation Factor NA 3.0 % 

Size of Initial Surface Water Plant 
Specific to 

Demand Center 
NA 

Capital Costs – Supply & Treatment 
Initial Surface Water Plant   

Specific to 
Demand Center 

NA 

Capital Costs – Transmission 
Initial Surface Water Plant  

Specific to 
Demand Center 

NA 

Assumed Length of Transmission 
Line for Surface Water Facilities 

Specific to 
Demand Center & 

Site 
NA 

Funding of Additional Facilities NA 

Impact fees and unrestricted 
reserves to the extent possible, with 
the rest funded with conventional 30 

year term revenue bonds 
Interest Earnings Rate on Invested 
Funds 

1.50% 
2004 & 2005 

Escalated .50% per year to 3.5% by 
year 2009 

Years of Growth Assumed in 
Additional Groundwater Capacity 

NA 7 Years 

Years of Growth Assumed in 
Additional Surface Water Capacity 

NA 20 Years 
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Table 5 – Cost Assumptions for each Scenario Evaluated – Page 1 of 3 
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Table 5 (Cont’d) – Cost Assumptions for each Scenario Evaluated – Page 2 of 3 
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Table 5 (Cont’d) – Cost Assumptions for each Scenario Evaluated – Page 3 of 3 
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III. RESULTS 
 

This section presents the results of the analysis.  A summary of the comparative analysis 
of scenarios is first presented, followed by a description of the detailed projections for each 
scenario evaluated and a description of the affordability analysis. 
 
A. COMPARATIVE ANALYSIS OF SCENARIO RESULTS 
 

This section presents a comparative analysis of the results of each scenario evaluated.  
The groundwater scenario for each Demand Center serves as the benchmark scenario in this 
comparative analysis because it represents the status quo assuming that groundwater was 
available throughout the projection period.  However, based upon the District’s groundwater 
modeling, groundwater will not be available to serve the incremental water demands of new 
growth at some point during the projection period.  At that time groundwater can continue to be 
used as the source to serve water usage up to the maximum sustainable groundwater withdrawal 
limit, but an alternative water source must be used to serve the incremental water usage demands 
of new growth above that level. 
 

All other scenarios evaluate the impact upon the cost of delivered water of a typical retail 
utility, assuming that surface water will be provided by a WSE, either an existing utility or a new 
entity, which will provide surface water to a number of local utilities (all of each demand Center 
in this analysis).  This will allow realization of the economies of scale, on a unit cost basis, of a 
larger facility.  However, this scenario will also require a blended rate including 1) the cost of 
groundwater at steady-state groundwater withdrawals12 , and 2) the cost to provide incremental 
water usage demands with surface water facilities 
 
1. Rate Adjustment Strategies 
 
 Three comparisons were made during this analysis: 1) just-in-time rate adjustments, 
2) equal annual rate adjustments to smooth the large rate increases, or “rate spikes”, that result 
with just-in-time rate adjustments and 3) annual rate indexing adjustments to lessen the rate 
spikes that result with just-in-time rate adjustments.  Equal annual rate adjustments and annual 
rate indexing in advance of the need for surface water are two mitigation strategies that local 
utilities could consider to make the transition to surface water more financially and politically 
feasible. 

                                                           
12 Groundwater withdrawals that will continue after conversion to the surface water plant to meet incremental 
demands. 
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a. Just-in-time Rate Adjustments 

 
First, just-in-time rate adjustments were calculated and compared. Just-in-time rate 

adjustments reflect the required adjustments in rates in the year required.  This approach to rate 
planning often results in “rate spikes”, or large rate increase requirements in one year and 
utilities often adopt a plan of regular annual rate adjustments in advance of projected rate spikes 
to avoid, or at least lessen these rate spikes. 

 
Figures 7, 8 and 9, on the following pages, present graphical summary representations of 

the impact of surface water upon the retail cost of water per average household in absolute 
dollars and as a percentage increase for all scenarios evaluated, assuming just-in-time rate 
adjustments and a range of current cost of water per household of $15 per month on the low end 
and $25 per month on the high end.  Due to the extended term of the projection period, and the 
large number of scenarios evaluated, these graphs show the impacts of surface water upon the 
cost of water at the retail level at five-year increments.  Tables 5 and 6, following Figure 9, 
present the numerical results from which the graphical representations in Figures 7, 8 and 9 are 
drawn.    
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Figure 7 – Graphical Representation of Dollar Impact upon Household Water Cost – Assumes $15 Average Water Bill per Month 
per Household 
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Figure 8 – Graphical Representation of Dollar Impact upon Household Water Cost – Assumes $25 Average Water Bill per Month 
per Household 
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Figure 9 – Graphical Representation of the Percentage that Household Water Cost is Higher with Surface Water than with 
Groundwater – Same for $15 and $25 Average Water Bill per Month per Household 
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Table 6 – Dollar Impact upon Household Water Cost – Assumes $15 Average Water Bill per Month per Household 
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Table 7 – Dollar Impact upon Household Water Cost – Assumes $25 Average Water Bill per Month per Household 
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Under the just-in-time rate adjustment approach represented in the graphs in Figures 7, 8 
and 9, and in Tables 6 and 7, a “rate spike”, or large annual rate increase is required in each 
scenario.  The years of the rate spikes and the amounts are presented in Table 8 below. 

 
Table 8  – Rate Spikes under Just-in-time Rates 

 
     
 
 
 
 

Scenario 

 
 
 

Year of Rate 
Spike 

 
 

Percentage 
Rate 

Spike Required 

Equal Annual 
Rate Increases 

Required to 
Smooth Rate 

Spike 

 
Rate Spike 

after Annual 
Indexing of 

2.5% 
     
Seminole:     
                 Groundwater 2011 & 2018 3.88% &9.50% 1.35% 0.00% 
                 IS-ASR;         Site K 2011 49.63% 4.14% 24.53% 

       Site B 2011 47.58% 4.10% 22.77% 
RS-w ASR;    Site K 2011 44.93% 3.95% 20.49% 
                       Site B 2011 42.88% 3.87% 18.72% 

                 RS-w/o ASR; Site K 2011 50.03% 4.15% 24.88% 
                                        Site B 2011 47.99% 4.11% 23.12% 
Volusia:     
                 Groundwater 2011 & 2018 3.88% &9.50% 1.33% 0.00% 
                  IS-ASR;        Site E 2011 93.26% 6.97% 62.15% 

       Site G 2011 86.92% 6.52% 56.68% 
RS-w ASR;    Site E 2011 83.27% 6.29% 53.54% 
                       Site G 2011 76.83% 5.88% 47.99% 

                 RS-w/o ASR; Site E 2011 96.30% 7.18% 64.78% 
                                        Site G 2011 89.84% 6.72% 59.21% 
Seminole & SW Volusia:     
                 Groundwater 2011 & 2018 3.88% &9.50% 1.35% 0.00% 
                 IS-ASR;         Site E 2011 71.40% 5.51% 43.31% 

       Site K 2011 68.46% 5.32% 40.78% 
RS-w ASR;    Site E 2011 63.77% 5.00% 36.73% 
                       Site K 2011 60.82% 4.81% 34.19% 

                 RS-w/o ASR; Site E 2011 73.08% 5.62% 44.76% 
                                        Site K 2011 70.14% 5.43% 42.22% 
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b. Alternative Rate Adjustment Mitigation Strategies: Equal Annual Rate 
Adjustments and Annual Rate Indexing 

 
Table 8 shows that significant rate spikes will occur in 2011 for all scenarios under a just-

in-time rate adjustment approach.  Two alternative rate adjustment strategies were evaluated that 
mitigate the rate shock of just-in-time rates, 1) equal annual rate adjustments sized to smooth out 
the rate spikes, and 2) annual rate indexing to lessen the rate spikes.  The results of these 
analyses are in the two right hand columns of Table 8 on the preceding page. 
 
B. DETAILED SCENARIO ANALYSIS RESULTS 
 
 Detailed analyses were conducted for each scenario evaluated.  The previous section 
presents comparative summary results of the scenarios evaluated and the detailed analysis 
schedules and results for each scenario evaluated are presented in the Appendices. 
 
C. AFFORDABILITY ANALYSIS 
 

In order to examine the affordability of the retail water rates that would be necessary to 
fund surface water facilities in Seminole and Volusia Counties, we performed an affordability 
analysis of the resultant cost of water per average household.  Although there is not a published 
standard for affordability of drinking water, the U.S. Environmental Protection Agency 
(USEPA), under provisions of the Safe Drinking Water Act Amendments of 1996, published 
information to assist the states in formulating affordability criteria.  This information is available 
at: 
http://www.epa.gov/OGWDW/smallsys/afforddh.html#preface. 
 

Based upon a review of the above referenced information, it is concluded that 1) the most 
commonly accepted measure of affordability of drinking water is the relationship of the cost of 
water per household to median household income and 2) a household affordability ratio, or index 
of affordability, can be established as the cost of water per household divided by the median 
household income in the service area.   
 

A number of studies are cited in the above referenced USEPA information that have 
established such ratios as thresholds for affordable drinking water.  These thresholds of 
affordability generally range from 1.5% to 2%.  That is, if the cost of water is less than the 
threshold of from 1.5% to 2% of median household income, water is generally considered to be 
affordable. 
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The above referenced USEPA information includes selected state policies using 

affordability criteria.  The most specific affordability policies cited were developed by the State 
of New York (New York).  New York developed a table that established “Target Service 
Charges” below which water could be considered affordable, for ranges of Median Household 
Income.  These affordability criteria developed by New York are shown in Table 9 below. 

 
Table 9 – Affordability Thresholds 
 

Median Annual 
Household 

Income 

Affordability 
Threshold for 
Annual Water 

Service Charges

Affordability 
Threshold for 

Monthly Water 
Service Charges 

(1) 

Affordability 
Threshold for 
Water Service 

Charges as a % 
of MMHI (1) 

$10,000 $100 $8.33 1.00% 
$15,000 $150 $12.50 1.00% 
$20,000 $200 $16.67 1.00% 
$25,000 $253 $21.08 1.01% 
$30,000 $371 $30.92 1.24% 
$35,000 $488 $40.67 1.39% 
$40,000 $600 $50.00 1.50% 
$45,000 $675 $56.25 1.50% 
$50,000 $750 $62.50 1.50% 
$55,000 $825 $68.75 1.50% 
$60,000 $900 $75.00 1.50% 

(1)   These values were calculated from the table published in the USEPA information. 
        

In order to evaluate the affordability of the impact of the cost of surface water upon the 
retail cost of water in Seminole and Volusia Counties, the above referenced table of affordability 
thresholds relative to median household income was used, with interpolations of median 
household income values in $1,000 increments.  An analysis was conducted which determined 
the ratio of the cost of water per average household in each year, in each scenario presented 
herein (assuming just-in-time rate adjustments), to the projected median household income in 
Seminole and Volusia counties. 

 
The analysis was conducted relative to projected median household income for Seminole 

County for the lowest cost scenario (Seminole Demand Center, Reliable Source with ASR, Site 
B) and for Volusia County for the highest cost scenario (Volusia Demand Center, Reliable 
Source w/o ASR, Site E). The analysis was conducted based upon an assumed current cost of 
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water per household of $25.00 per month13, adjusted by the annual percentage rate increases 
determined in the above referenced scenarios (assuming just-in-time rate adjustments). 
 

The projected median household income data used in the analysis was derived from U.S. 
Census Bureau median household income data for Seminole and Volusia Counties shown in 
Table 10 below. 
 
Table 10 – Historical Median Household Income for Seminole and Volusia Counties 

Seminole County Volusia County 

Year 

Median 
Household 

Income 
Average Annual 
Rate of Increase 

Median 
Household 

Income 
Average Annual 
Rate of Increase 

1979 $18,289 NA $12,393 NA 
1989 $35,637 6.90% $24,818 7.19% 
1999 $49,326 3.30% $35,219 3.56% 

 
Table 10 shows that both counties had historical average increases in median household 

income from 1989 to 1999 of from 3.30% to 7.19%.  However, in order to be conservative, the 
average median household income for each county was projected to increase at only 3.0% per 
year throughout the 20-year projection period.  This assumption is consistent with the operations 
and maintenance cost escalation factor assumed in the projections in the utility and WSE models. 
  

Table 11a presents the results of the affordability analysis based upon 1) the highest cost 
scenario evaluated (Volusia Demand Center - Reliable Source w/o ASR – Site E), 2) the lowest 
median household income of Volusia County, and 3) assumed current water costs per household, 
or equivalent residential unit (ERU), of $25.00 per month 

 
Table 11b presents the results of the affordability analysis based upon 1) the lowest cost 

scenario evaluated (Seminole Demand Center - Reliable Source w ASR – Site B), 2) the highest 
median household income of Seminole County, and 3) assumed current water costs per 
household, or equivalent residential unit (ERU), of $25.00 per month. 
 

                                                           
13 Discussions with a number of representatives from utilities in the Seminole and Volusia County region indicated 
that the current cost of potable water is within a range of from about $15.00 to $25.00 per month per ERU for most 
utilities in the study area. The higher cost was used in the affordability analysis in order to present the most 
conservative picture possible 
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 The two examples in Tables 11a and 11b represent the high and low range respectively of 
affordability of all of the scenarios evaluated in this Study. 
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Table 11a – Analysis of the Cost of Water Compared to Median Household Income for the Highest Cost Scenario Assuming a Current 
Monthly Cost of Water of  $25.00 per ERU  

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



St. Johns River Water Supply Project 
Affordability Analysis 

SECTION III – RESULTS 
 

 

St. Johns River Water                                                                                                                       Burton & Associates 
Management District      
 

40 

Table 11b – Analysis of the Cost of Water Compared to Median Household Income for the Lowest Cost Scenario Assuming a Current 
Monthly Cost of Water of  $25.00 per ERU  
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The analysis reflected in Table 11a shows that, assuming a current cost of water of 

$25.00 per ERU and the scenario with the highest cost of water: 
 

 The cost of water compared to the Volusia County median household income (the 
affordability index), is 0.73% in 2004, 

 
 The affordability index reaches a maximum of 1.17% in 2011, 

 
 This affordability index is below the affordability threshold of 1.50% in each year of 

the projection period. 
 

Also, the analysis reflected in Table 11b shows that, assuming a current cost of water of 
$25.00 per ERU and the scenario with the lowest cost of water: 

 
 The cost of water compared to the Seminole County median household income (the 

affordability index), is 0.52% in 2004, 
 

 The affordability index reaches a maximum of .61% in 2011, 
 

 This affordability index is well below the affordability threshold of 1.50% in each 
year of the projection period. 

 
 In summary, the affordability analysis presented in this section shows that the projected 
cost of water, including the impact of the projected cost of surface water facilities, compared to 
the projected median household income for Seminole and Volusia Counties, is within generally 
accepted thresholds of affordability for all years of the projection period, with an assumed 
current monthly water cost of $25.00 per ERU per household, escalated based upon the required 
rate increases in the analysis of the highest and the lowest cost scenarios. 
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IV. CONCLUSIONS 
 
 

Based upon the analyses presented in this Technical Memorandum, several conclusions 
can be made.  The major conclusions of this analysis, based upon the evaluation of the typical 
local utility as defined in this analysis, are as follows14: 
 
1. For the moderately sized local utility evaluated in this analysis, a large rate increase, or 

rate spike, of from about 43% to 96% will be required when surface water is implemented 
if no mitigating rate adjustment strategies are adopted in advance of that time. 

 
2. This will result in the cost of retail water per household being from 39% to 83% higher in 

2014, three years after surface water is assumed to be implemented, than the cost would 
otherwise be if groundwater were available throughout the projection period.  

 
3. This will also result in a cumulative rate increase of from about 88% to about 132% by 

the end of the projection period (compared to a projected cumulative increase if 
groundwater were available throughout the projection period of about 39%) causing the 
cost of retail water per household to be from about 35% to 67% higher by the end of the 
projection period than the cost would otherwise be if groundwater were available 
throughout the projection period.  This reduction compared to groundwater is due to the 
growth in demand that allows the fixed costs of the surface water facilities to be spread 
over a larger base.  

 
4. The cost impact of surface water is considerably larger in the Volusia scenario than in the 

Seminole scenario.  This is due primarily to 1) the fact that the surface water plant size in 
the Volusia Demand Center (33.63 mgd) is about 35% larger than in the Seminole 
Demand Center (25.00 mgd), yet the base water demand over which the plant cost are 
spread in the blended rate plan described herein is about 22% smaller in the Volusia 
Demand Center (57.76 mgd in 2010) than in the Seminole Demand Center (74.03 mgd in 
2010)15, thus resulting in a higher blended unit cost in the Volusia demand Center than in 
the Seminole demand Center, and 2) the larger transmission costs to deliver the raw water 

                                                           
14 All ranges represent results for the lowest and highest cost scenarios which are the Seminole Demand Center, 
Reliable Source with ASR, Site B and the Volusia Demand Center, Reliable Source w/o ASR, Site E respectively. 
15 This happens because, even though the Volusia Demand Center has a smaller base level of water demand than 
does the Seminole Demand Center, the demand curve, or growth in water demand, is linear throughout the 
projection period in the Volusia demand Center; whereas, in Seminole County the demand curve flattens out 
considerably in 2015 as the County approaches build-out. 
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to the plant and the treated surface water to the two Volusia population clusters on the 
west and east of the County. 
 
The difference in demand curves described in the footnote on this page causes the 
convention adopted for this Study of sizing the surface water plant to meet incremental 
water demands through 2024, to result in an initial facilities size and cost that is larger 
relative to overall water demand for the Volusia Demand Center than for the Seminole 
Demand Center.  The higher pipeline costs exacerbate this impact, causing rather large 
rate spikes in 2011 in the Volusia demand Center. 
 
In a situation such as this, the cost impact could be mitigated by phasing the plant.  For 
instance, the initial plant in the Volusia Demand Center could be sized to meet 8 to 10 
years of projected growth in demand above its initial 50% base load instead of the 14 
years of projected growth in demand in the scenario evaluated herein.  Reducing the plant 
sizing to meet 8 to 10 years of projected growth would reduce the rate increase in 2011 
from about 96% to about 74% 

 
5. Adopting equal annual rate increases of from about 4.0% to 7.2% during the years 

preceding the implementation of surface water will eliminate the large rate spikes 
mentioned in conclusion 1. 

 
6. Adopting annual rate indexing at inflationary levels of approximately 2.5% will mitigate 

the rate spikes mentioned in conclusion 1 (that are projected to range from 43% to 96% to 
increases in the range of from about 19% to 65%), with the lowest increases being in the 
Seminole Demand Center, the largest increases being in the Volusia Demand Center and 
mid range increases being in the Seminole and SW Volusia demand Center. 

 
7. The conclusions and observations in conclusion 4 demonstrate that the earlier that annual 

rate adjustment mitigation strategies are put in place, the more effective they will be in 
mitigating the rate shock that otherwise will accompany the implementation of surface 
water. 

 
8. The affordability analysis presented in this Technical Memorandum, shows that the 

projected cost of water, including the impact of the projected cost of surface water 
facilities and operations, compared to the projected median household income for 
Seminole, and Volusia Counties is projected to be within generally accepted thresholds of 
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affordability (less than 1.5% of median household income) for all years of the projection 
period, with an assumed current monthly water cost of $25.00 per household. 

 
9. Although the effects of implementing surface water upon the cost of retail water are 

projected to be well within accepted measures of affordability, the large rate increases 
that are projected to be required may present the perception of unaffordable water rates 
and consequently may be politically difficult to implement.  Therefore, it is concluded 
that it is extremely important for local utilities to begin to implement mitigating rate 
adjustment strategies well in advance of the time that surface water must be implemented. 

 
10. Given the timeframe in which surface water is projected to be required; the uncertainties 

as to the final levels of groundwater withdrawals that will be sustainable; the time 
required to organize a water supply governance structure and the time required to plan, 
design and build the required surface water facilities and bring those facilities into 
service; it is critical that local utilities begin the process now. 
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APPENDIX Aa 
 

Seminole County Demand Center 
Intermittent Source 

ASR 
Site K 

Just-in-Time Rates 
 

Figure 
Number   Title              

 
Aa1  Utility – Groundwater Scenario – Summary Panel 
 
Aa2          Utility – Groundwater Scenario – Proforma  
 
Aa3  Utility – Surface Water Scenario – Summary Panel 

 
Aa4          Utility – Surface Water Scenario – Proforma 
 
Aa5  Water Supply Entity – Surface Water Scenario – Summary Panel 
 
Aa6  Water Supply Entity – Surface Water Scenario – Proforma  
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St. Johns River Water Supply Project 
Affordability Analysis - Scenario Results 

Scenario:  Seminole Demand Center, Intermittent Source with ASR, Site K 
FIGURE Aa1 - UTILITY – GROUNDWATER SCENARIO –SUMMARY PANEL 
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St. Johns River Water Supply Project 
Affordability Analysis - Scenario Results 

Scenario:  Seminole Demand Center, Intermittent Source with ASR, Site K 
FIGURE Aa2 - UTILITY – GROUNDWATER SCENARIO – PROFORMA 
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St. Johns River Water Supply Project 
Affordability Analysis - Scenario Results 

Scenario:  Seminole Demand Center, Intermittent Source with ASR, Site K 
FIGURE Aa3 - UTILITY – SURFACE WATER SCENARIO – SUMMARY PANEL 
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St. Johns River Water Supply Project 
Affordability Analysis - Scenario Results 

Scenario:  Seminole Demand Center, Intermittent Source with ASR, Site K 
FIGURE Aa4 - UTILITY – SURFACE WATER SCENARIO – PROFORMA 
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St. Johns River Water Supply Project 
Affordability Analysis - Scenario Results 

Scenario:  Seminole Demand Center, Intermittent Source with ASR, Site K 
FIGURE Aa5 - WATER SUPPLY ENTITY – SURFACE WATER SCENARIO – SUMMARY PANEL 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

St. Johns River Water Supply Project 
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Affordability Analysis - Scenario Results 
Scenario:  Seminole Demand Center, Intermittent Source with ASR, Site K 

FIGURE Aa6 - WATER SUPPLY ENTITY – SURFACE WATER SCENARIO – PROFORMA 
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Reliable Source 

ASR 
Site K 

Just-in-Time Rates 
 

Figure 
Number   Title              

 
Ab1  Utility – Groundwater Scenario – Summary Panel 
 
Ab2          Utility – Groundwater Scenario – Proforma  
 
Ab3  Utility – Surface Water Scenario – Summary Panel 

 
Ab4          Utility – Surface Water Scenario – Proforma 
 
Ab5  Water Supply Entity – Surface Water Scenario – Summary Panel 

 
Ab6  Water Supply Entity – Surface Water Scenario – Proforma 
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St. Johns River Water Supply Project 
Affordability Analysis - Scenario Results 

Scenario:  Seminole Demand Center, Reliable Source with ASR, Site K 
FIGURE Ab1 - UTILITY – GROUNDWATER SCENARIO –SUMMARY PANEL 

& 
FIGURE Ab2 - UTILITY – GROUNDWATER SCENARIO – PROFORMA 

 
Same as Figures Aa1 and Aa2 
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St. Johns River Water Supply Project 
Affordability Analysis - Scenario Results 

Scenario:  Seminole Demand Center, Reliable Source with ASR, Site K 
FIGURE Ab3 - UTILITY – SURFACE WATER SCENARIO – SUMMARY PANEL 
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St. Johns River Water Supply Project 
Affordability Analysis - Scenario Results 

Scenario:  Seminole Demand Center, Reliable Source with ASR, Site K 
FIGURE Ab4 - UTILITY – SURFACE WATER SCENARIO – PROFORMA 
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St. Johns River Water Supply Project 
Affordability Analysis - Scenario Results 

Scenario:  Seminole Demand Center, Reliable Source with ASR, Site K 
FIGURE Ab5 - WATER SUPPLY ENTITY – SURFACE WATER SCENARIO – SUMMARY PANEL 
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St. Johns River Water Supply Project 
Affordability Analysis - Scenario Results 

Scenario:  Seminole Demand Center, Reliable Source with ASR, Site K 
FIGURE Ab6 - WATER SUPPLY ENTITY – SURFACE WATER SCENARIO – PROFORMA 
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APPENDIX Ac 
 

Seminole County Demand Center 
Reliable Source 
Without ASR 

Site K 
Just-in-Time Rates 

 
Figure 
Number   Title              

 
Ac1  Utility – Groundwater Scenario – Summary Panel 
 
Ac2          Utility – Groundwater Scenario – Proforma  
 
Ac3  Utility – Surface Water Scenario – Summary Panel 

 
Ac4          Utility – Surface Water Scenario – Proforma 
 
Ac5  Water Supply Entity – Surface Water Scenario – Summary Panel 

 
Ac6  Water Supply Entity – Surface Water Scenario – Proforma 
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St. Johns River Water Supply Project 
Affordability Analysis - Scenario Results 

Scenario:  Seminole Demand Center, Reliable Source without ASR, Site K 
FIGURE Ac1 - UTILITY – GROUNDWATER SCENARIO –SUMMARY PANEL 

& 
FIGURE Ac2 - UTILITY – GROUNDWATER SCENARIO – PROFORMA 

 
Same as Figures Aa1 and Aa2 
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St. Johns River Water Supply Project 
Affordability Analysis - Scenario Results 

Scenario:  Seminole Demand Center, Reliable Source without ASR, Site K 
FIGURE Ac3 - UTILITY – SURFACE WATER SCENARIO – SUMMARY PANEL 
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St. Johns River Water Supply Project 
Affordability Analysis - Scenario Results 

Scenario:  Seminole Demand Center, Reliable Source without ASR, Site K 
FIGURE Ac4 - UTILITY – SURFACE WATER SCENARIO – PROFORMA 
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St. Johns River Water Supply Project 
Affordability Analysis - Scenario Results 

Scenario:  Seminole Demand Center, Reliable Source without ASR, Site K 
FIGURE Ac5 – WATER SUPPLY ENTITY – SURFACE WATER SCENARIO – SUMMARY PANEL 
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St. Johns River Water Supply Project 
Affordability Analysis - Scenario Results 

Scenario:  Seminole Demand Center, Reliable Source without ASR, Site K 
FIGURE Ac6 – WATER SUPPLY ENTITY – SURFACE WATER SCENARIO – PROFORMA 
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APPENDIX Ba 
 

Seminole and SW Volusia Demand Center 
Intermittent Source 

ASR 
Site E 

Just-in-Time Rates 
 

Figure 
Number   Title              

 
Ba1  Utility – Groundwater Scenario – Summary Panel 
 
Ba2          Utility – Groundwater Scenario – Proforma  
 
Ba3  Utility – Surface Water Scenario – Summary Panel 

 
Ba4          Utility – Surface Water Scenario – Proforma 
 
Ba5  Water Supply Entity – Surface Water Scenario – Summary Panel 

 
Ba6  Water Supply Entity – Surface Water Scenario – Proforma 
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St. Johns River Water Supply Project 
Affordability Analysis - Scenario Results 

Scenario:  Seminole and SW Volusia Demand Center, Intermittent Source with ASR, Site E 
FIGURE Ba1 - UTILITY – GROUNDWATER SCENARIO –SUMMARY PANEL 
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 St. Johns River Water Supply Project 
Affordability Analysis - Scenario Results 

Scenario:  Seminole and SW Volusia Demand Center, Intermittent Source with ASR, Site E 
FIGURE Ba2 - UTILITY – GROUNDWATER SCENARIO – PROFORMA 
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St. Johns River Water Supply Project 
Affordability Analysis - Scenario Results 

Scenario:  Seminole and SW Volusia Demand Center, Intermittent Source with ASR, Site E 
FIGURE Ba3 - UTILITY – SURFACE WATER SCENARIO – SUMMARY PANEL 
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St. Johns River Water Supply Project 
Affordability Analysis - Scenario Results 

Scenario:  Seminole and SW Volusia Demand Center, Intermittent Source with ASR, Site E 
FIGURE Ba4 - UTILITY – SURFACE WATER SCENARIO – PROFORMA 
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St. Johns River Water Supply Project 
Affordability Analysis - Scenario Results 

Scenario:  Seminole and SW Volusia Demand Center, Intermittent Source with ASR, Site E 
FIGURE Ba5 - WATER SUPPLY ENTITY – SURFACE WATER SCENARIO – SUMMARY PANEL 
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St. Johns River Water Supply Project 
Affordability Analysis - Scenario Results 

Scenario:  Seminole and SW Volusia Demand Center, Intermittent Source with ASR, Site E 
FIGURE Ba6 - WATER SUPPLY ENTITY – SURFACE WATER SCENARIO – PROFORMA 
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APPENDIX Bb 

Seminole and SW Volusia Demand Center 
Reliable Source 

ASR 
Site E 

Just-in-Time Rates 
 

Figure 
Number   Title              

 
Bb1  Utility – Groundwater Scenario – Summary Panel 
 
Bb2          Utility – Groundwater Scenario – Proforma  
 
Bb3  Utility – Surface Water Scenario – Summary Panel 

 
Bb4          Utility – Surface Water Scenario – Proforma 
 
Bb5  Water Supply Entity – Surface Water Scenario – Summary Panel 

 
Bb6  Water Supply Entity – Surface Water Scenario – Proforma 
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St. Johns River Water Supply Project 
Affordability Analysis - Scenario Results 

Scenario:  Seminole and SW Volusia Demand Center, Reliable Source with ASR, Site E 
FIGURE Bb1 - UTILITY – GROUNDWATER SCENARIO –SUMMARY PANEL 

& 
FIGURE Bb2 - UTILITY – GROUNDWATER SCENARIO – PROFORMA 

 
Same as Figures Ba1 and Ba2 
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St. Johns River Water Supply Project 
Affordability Analysis - Scenario Results 

Scenario:  Seminole and SW Volusia Demand Center, Reliable Source with ASR, Site E 
FIGURE Bb3 - UTILITY – SURFACE WATER SCENARIO – SUMMARY PANEL 
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St. Johns River Water Supply Project 
Affordability Analysis - Scenario Results 

Scenario:  Seminole and SW Volusia Demand Center, Reliable Source with ASR, Site E 
FIGURE Bb4 - UTILITY – SURFACE WATER SCENARIO – PROFORMA 
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St. Johns River Water Supply Project 
Affordability Analysis - Scenario Results 

Scenario:  Seminole and SW Volusia Demand Center, Reliable Source with ASR, Site E 
FIGURE Bb5 - WATER SUPPLY ENTITY – SURFACE WATER SCENARIO – SUMMARY PANEL 

 
 
 
 
 
 
 
 



St. Johns River Water Supply Project 
Affordability Analysis 

APPENDIX Bb 
 

 

St. Johns River Water                                                                     Burton & Associates 
Management District      
   

76 

St. Johns River Water Supply Project 
Affordability Analysis - Scenario Results 

Scenario:  Seminole and SW Volusia Demand Center, Reliable Source with ASR, Site E 
FIGURE Bb6 - WATER SUPPLY ENTITY – SURFACE WATER SCENARIO – PROFORMA 
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APPENDIX Bc 
 

Seminole and SW Volusia Demand Center 
Reliable Source 
Without ASR 

Site E 
Just-in-Time Rates 

 
Figure 
Number   Title              

 
Bc1  Utility – Groundwater Scenario – Summary Panel 
 
Bc2          Utility – Groundwater Scenario – Proforma  
 
Bc3  Utility – Surface Water Scenario – Summary Panel 

 
Bc4          Utility – Surface Water Scenario – Proforma 
 
Bc5  Water Supply Entity – Surface Water Scenario – Summary Panel 

 
Bc6  Water Supply Entity – Surface Water Scenario – Proforma 
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St. Johns River Water Supply Project 
Affordability Analysis - Scenario Results 

Scenario:  Seminole and SW Volusia Demand Center, Reliable Source without ASR, Site E 
FIGURE Bc1 - UTILITY – GROUNDWATER SCENARIO –SUMMARY PANEL 

& 
FIGURE Bc2 - UTILITY – GROUNDWATER SCENARIO – PROFORMA 

 
Same as Figures Ba1 and Ba2 
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St. Johns River Water Supply Project 
Affordability Analysis - Scenario Results 

Scenario:  Seminole and SW Volusia Demand Center, Reliable Source without ASR, Site E 
FIGURE Bc3 - UTILITY – SURFACE WATER SCENARIO – SUMMARY PANEL 
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St. Johns River Water Supply Project 
Affordability Analysis - Scenario Results 

Scenario:  Seminole and SW Volusia Demand Center, Reliable Source without ASR, Site E 
FIGURE Bc4 - UTILITY – SURFACE WATER SCENARIO – PROFORMA 
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St. Johns River Water Supply Project 
Affordability Analysis - Scenario Results 

Scenario:  Seminole and SW Volusia Demand Center, Reliable Source without ASR, Site E 
FIGURE Bc5 - WATER SUPPLY ENTITY – SURFACE WATER SCENARIO – SUMMARY PANEL 
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St. Johns River Water Supply Project 
Affordability Analysis - Scenario Results 

Scenario:  Seminole and SW Volusia Demand Center, Reliable Source without ASR, Site E 
FIGURE Bc6 - WATER SUPPLY ENTITY – SURFACE WATER SCENARIO – PROFORMA 
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APPENDIX Ca 
 

Volusia County Demand Center 
Intermittent Source 

ASR 
Site E 

Just-in-Time Rates 
 

Figure 
Number   Title              

 
Ba1  Utility – Groundwater Scenario – Summary Panel 
 
Ba2          Utility – Groundwater Scenario – Proforma  
 
Ba3  Utility – Surface Water Scenario – Summary Panel 

 
Ba4          Utility – Surface Water Scenario – Proforma 
 
Ba5  Water Supply Entity – Surface Water Scenario – Summary Panel 

 
Ba6  Water Supply Entity – Surface Water Scenario – Proforma 
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St. Johns River Water Supply Project 
Affordability Analysis - Scenario Results 

Scenario:  Volusia County Demand Center, Intermittent Source with ASR, Site E 
FIGURE Ca1 - UTILITY – GROUNDWATER SCENARIO –SUMMARY PANEL 
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 St. Johns River Water Supply Project 
Affordability Analysis - Scenario Results 

Scenario:  Volusia County Demand Center, Intermittent Source with ASR, Site E 
FIGURE Ca2 - UTILITY – GROUNDWATER SCENARIO – PROFORMA 
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St. Johns River Water Supply Project 
Affordability Analysis - Scenario Results 

Scenario:  Volusia County Demand Center, Intermittent Source with ASR, Site E 
FIGURE Ca3 - UTILITY – SURFACE WATER SCENARIO – SUMMARY PANEL 
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St. Johns River Water Supply Project 
Affordability Analysis - Scenario Results 

Scenario:  Volusia County Demand Center, Intermittent Source with ASR, Site E 
FIGURE Ca4 - UTILITY – SURFACE WATER SCENARIO – PROFORMA 
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St. Johns River Water Supply Project 
Affordability Analysis - Scenario Results 

Scenario:  Volusia County Demand Center, Intermittent Source with ASR, Site E 
FIGURE Ca5 - WATER SUPPLY ENTITY – SURFACE WATER SCENARIO – SUMMARY PANEL 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



St. Johns River Water Supply Project 
Affordability Analysis 

APPENDIX Ca 
 

 

St. Johns River Water                                                                     Burton & Associates 
Management District      
   

89 

St. Johns River Water Supply Project 
Affordability Analysis - Scenario Results 

Scenario:  Volusia County Demand Center, Intermittent Source with ASR, Site E 
FIGURE Ca6 - WATER SUPPLY ENTITY – SURFACE WATER SCENARIO – PROFORMA 
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APPENDIX Cb 
 

Volusia County Demand Center 
Reliable Source 

ASR 
Site E 

Just-in-Time Rates 
 

Figure 
Number   Title              

 
Cb1  Utility – Groundwater Scenario – Summary Panel 
 
Cb2          Utility – Groundwater Scenario – Proforma  
 
Cb3  Utility – Surface Water Scenario – Summary Panel 

 
Cb4          Utility – Surface Water Scenario – Proforma 
 
Cb5  Water Supply Entity – Surface Water Scenario – Summary Panel 

 
Cb6  Water Supply Entity – Surface Water Scenario – Proforma 
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St. Johns River Water Supply Project 
Affordability Analysis - Scenario Results 

Scenario: Volusia County Demand Center, Reliable Source with ASR, Site E 
FIGURE Cb1 - UTILITY – GROUNDWATER SCENARIO –SUMMARY PANEL 

& 
FIGURE Cb2 - UTILITY – GROUNDWATER SCENARIO – PROFORMA 

 
Same as Figures Ca1 and Ca2 
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St. Johns River Water Supply Project 
Affordability Analysis - Scenario Results 

Scenario: Volusia County Demand Center, Reliable Source with ASR, Site E 
FIGURE Cb3 - UTILITY – SURFACE WATER SCENARIO – SUMMARY PANEL 
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St. Johns River Water Supply Project 
Affordability Analysis - Scenario Results 

Scenario: Volusia County Demand Center, Reliable Source with ASR, Site E 
FIGURE Cb4 - UTILITY – SURFACE WATER SCENARIO – PROFORMA 
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St. Johns River Water Supply Project 
Affordability Analysis - Scenario Results 

Scenario: Volusia County Demand Center, Reliable Source with ASR, Site E 
FIGURE Cb5 - WATER SUPPLY ENTITY – SURFACE WATER SCENARIO – SUMMARY PANEL 
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St. Johns River Water Supply Project 
Affordability Analysis - Scenario Results 

Scenario: Volusia County Demand Center, Reliable Source with ASR, Site E 
FIGURE Cb6 - WATER SUPPLY ENTITY – SURFACE WATER SCENARIO – PROFORMA 
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APPENDIX Cc 
 

Volusia County Demand Center 
Reliable Source 
Without ASR 

Site E 
Just-in-Time Rates 

 
Figure 
Number   Title              

 
Cc1  Utility – Groundwater Scenario – Summary Panel 
 
Cc2          Utility – Groundwater Scenario – Proforma  
 
Cc3  Utility – Surface Water Scenario – Summary Panel 

 
Cc4          Utility – Surface Water Scenario – Proforma 
 
Cc5  Water Supply Entity – Surface Water Scenario – Summary Panel 

 
Cc6  Water Supply Entity – Surface Water Scenario – Proforma 
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St. Johns River Water Supply Project 
Affordability Analysis - Scenario Results 

Scenario:  Volusia County Demand Center, Reliable Source without ASR, Site E 
FIGURE Cc1 - UTILITY – GROUNDWATER SCENARIO –SUMMARY PANEL 

& 
FIGURE Cc2 - UTILITY – GROUNDWATER SCENARIO – PROFORMA 

 
Same as Figures Ca1 and Ca2 
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St. Johns River Water Supply Project 
Affordability Analysis - Scenario Results 

Scenario:  Volusia County Demand Center, Reliable Source without ASR, Site E 
FIGURE Cc3 - UTILITY – SURFACE WATER SCENARIO – SUMMARY PANEL 
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St. Johns River Water Supply Project 
Affordability Analysis - Scenario Results 

Scenario:  Volusia County Demand Center, Reliable Source without ASR, Site E 
FIGURE Cc4 - UTILITY – SURFACE WATER SCENARIO – PROFORMA 
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St. Johns River Water Supply Project 
Affordability Analysis - Scenario Results 

Scenario:  Volusia County Demand Center, Reliable Source without ASR, Site E 
FIGURE Cc5 - WATER SUPPLY ENTITY – SURFACE WATER SCENARIO – SUMMARY PANEL 
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St. Johns River Water Supply Project 
Affordability Analysis - Scenario Results 

Scenario:  Volusia County Demand Center, Reliable Source without ASR, Site E 
FIGURE Cc6 - WATER SUPPLY ENTITY – SURFACE WATER SCENARIO – PROFORMA 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 




