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City of Punta Gorda 

WATER SUPPLY STUDY 

1.0 EXECUTIVE SUMMARY 
The purpose of the Water Supply Study is to evaluate supplemental water sources that will 
allow the City of Punta Gorda (City) to meet the total dissolved solids (TDS) standard at all 
times through 2035. This Executive Summary (ES) provides an overview of the analysis 
and results of two potential projects evaluated for their ability to meet this standard. 

1.1 Project Overview 

The Shell Creek Facility (SCF) experiences high TDS concentrations and requires a 
supplemental water source that can be used to augment the finished water supply and 
lower the TDS to 500 mg/L or less in order to meet the secondary maximum contaminant 
level (SMCL), referred to in this document as the TDS standard. The two projects evaluated 
as supplemental water supply sources are:  

1. The Phase 1 pipeline, which would allow the City to purchase water from the Peace 
River Manasota Regional Water Supply Authority (Authority), and  

2. A 4-mgd reverse osmosis (RO) facility.  

The City has the option to participate in a project with the Authority to construct a pipeline 
between the SCF and the Peace River Facility (PRF). This pipeline would provide a 
regional connection between the facilities, allowing the City to qualify for cooperative 
funding (matching grant funding) from the Southwest Florida Water Management District 
(SWFWMD). The Authority's pipeline project, termed Phase 1, is a 6-mile, 24-inch diameter 
pipeline capable of transferring 4 mgd from the Authority to the City. It should be noted that 
if a booster pump station were constructed to allow transfer of more water (up to 5 mgd) the 
results of this study would vary. However, because the booster pump station is not included 
in the current project description it was not included in this report.  

1.2 Project Evaluations 

The WSS evaluates the Authority Phase 1 pipeline and RO facility projects and assesses 
the ability of each to provide a blended water TDS concentration of 500 mg/L or less. For 
this analysis, it was assumed that both projects would be completed in 2018. The Authority 
project was evaluated as a short-term solution from 2018 to 2020, and the RO facility was 
evaluated as a long-term solution from 2018 through 2035.  

Blending analyses were conducted to evaluate project performance in a historical "look-
back" scenario using actual monthly water demand and TDS data from 2007 to 2014. The 
projects were also evaluated in future scenarios (termed "projection scenarios") based on 
future water demand projections and average/maximum historical SCF TDS concentrations. 
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Projection scenarios used average Authority finished water TDS concentrations for all 
analyses. 

A cost analysis was completed to determine the blended finished water costs of each 
project in combination with the existing SCF. The cost analysis included 2015 capital cost 
estimates for the RO facility and assumed a City contribution of $2 million towards the 
Authority Phase 1 pipeline project. Operation and maintenance (O&M) costs were 
calculated for each water source (SCF, Authority Phase 1 pipeline, and RO facility) and 
applied to the annual amount of water required from each source based on the blending 
analysis results. An agreement between the City, Authority, and SWFWMD is being 
negotiated in which SWFWMD will provide cooperative funding for half of the capital RO 
facility costs if the City participates in the Phase 1 pipeline interconnect project. The 
combined costs of the Phase 1 pipeline and the funded RO facility were evaluated based 
on the proposed agreement.  

1.3 Results 

The blending analysis revealed that the RO project can meet the TDS standard within all 
evaluated scenarios while the Authority Phase 1 pipeline project could not meet the TDS 
standard under all evaluated scenarios.  

The look-back evaluation showed that the RO project would have been able to meet the 
TDS standard 100 percent of the time (Figure 1). Had the Authority Phase 1 pipeline been 
in place, the TDS standard would have been met 92 percent of the time (assuming a 
maximum 4 mgd water purchase from the Authority and minimum 2 mgd production at 
SCF). The look-back evaluation methodology has validity because it uses actual historical 
water demand and TDS concentrations and it does not have the uncertainty associated with 
future projections.  

The projection scenarios showed that the RO project can meet the TDS standard at all 
times for both average and maximum historical SCF TDS concentrations. The RO facility 
would allow the SCF to produce blended TDS concentrations that are less than 500 mg/L 
for projected peak flow conditions through 2035.  

In the future projection scenarios, the Authority Phase 1 pipeline project was able to meet 
the TDS standard at historical average but not historical maximum TDS conditions at the 
SCF. If the SCF TDS were to repeat its historical maximum condition (since 2007), the 
blended water TDS could be expected to exceed 500 mg/L three times per year from 2018 
to 2020. This blending result assumes a Phase 1 pipeline maximum capacity of 4 mgd and 
minimum of 2 mgd production at SCF. The Phase 1 pipeline capacity could be increased 
with the installation of a booster pump station. Though the Authority Phase 1 pipeline 
project was not evaluated at a capacity of 5 mgd, it is expected that the blending analysis 
results would vary from the results presented in this report.  
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The blending results for the look-back and projection scenarios are summarized in  
Figure 2. 

The projected total water cost ranges from $2.64/kgal to $3.13/kgal for the Authority  
Phase 1 pipeline project depending on SCF TDS concentrations. These costs are the total 
blended water costs for both water produced at the SCF and water purchased from the 
Authority. 

The total projected water cost for the RO facility with cooperative funding (50 percent 
match) is $2.59/kgal. The cost would increase to $3.23/kgal without cooperative funding. 
These costs are the total blended water costs for water produced at both the SCF and the 
RO facility. 

If both projects are constructed, the blended water cost (average over the 20-year analysis 
period) including existing SCF costs is $2.65/kgal. In this scenario, the City would construct 
both projects, but relies on the RO facility for blending to meet the TDS standard and does 
not purchase water from the Authority for blending. The Phase 1 pipeline would provide 
reliability and redundancy to an interconnected regional water source. Table 1. summarizes 
the cost estimates. 
 
Table 1 Cost Analysis Summary 

2015 Water Supply Study 
City of Punta Gorda 

Project Scenario Cost ($/kgal)(1) 

Authority Phase 1 Pipeline  Projection based on historical 
average SCF TDS(2) 

$2.64 

Authority Phase 1 Pipeline  Projection based on historical 
maximum SCF TDS(3) 

$3.13 

RO Facility (no SWFWMD 
funding) 

Projection based on historical SCF 
TDS(4) 

$3.23 

RO Facility (with SWFWMD 
funding) 

Projection based on historical SCF 
TDS(4) 

$2.59 

RO Facility (funded) and 
Authority Phase 1 Pipeline 

Projection based on historical SCF 
TDS(4) 

$2.65 

Notes: 
(1) Total blended water costs for water produced at both the SCF and the new water supply 

project. Cost reflects average blended water cost over life of the project (2018-2020 for 
purchase of Authority water through Phase 1 pipeline and 2018-2035 for the RO facility).  

(2) Based on historical average SCF TDS concentrations, 2007 to 2014. 
(3) Based on historical maximum SCF TDS concentrations, 2007 to 2014. 
(4) There is no cost difference between historical average and historical maximum TDS for the 

RO project. 
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2.0 INTRODUCTION 
In 2009, Carollo prepared the Water Supply Master Plant (WSMP) Update to address the 
City’s water supply needs through 2034. A number of water supply strategies were 
evaluated to determine the most appropriate and effective approach to meet the City’s 
projected water needs. The recommended scenario in WSMP Update was to construct an 
RO treatment facility to treat brackish water from a groundwater source. Water from the RO 
facility would supplement the 10 mgd capacity of the SCF, a surface water treatment 
system, to meet the City’s future water demand needs and to meet the required TDS 
concentration. Blending the lower salinity (low TDS) water produced by the RO process 
with the water produced by the SCF would allow the City to continue to utilize the SCF 
while meeting the TDS standard. 

Following the 2009 WSMP Update, a preliminary design report was completed for a 4 mgd 
RO treatment facility. The City applied to the SWFWMD for the 2015 Cooperative Funding 
Initiative (CFI) funding cycle for the RO project. SWFWMD staff requested the evaluation of 
an additional water supply alternative: regional purchase from the Authority. The City would 
purchase water produced by the PRF, which would be blended with SCF water to meet the 
TDS standard. The Authority Phase 1 pipeline project includes the installation of 
approximately six miles of 24-inch diameter pipeline capable of transferring 4 mgd between 
the PRF and the SCF. 

The purpose of the Water Supply Study is to evaluate supplemental water sources that will 
allow the City to meet the TDS standard at all times through 2035.  

3.0 WATER DEMAND PROJECTIONS 
Average annual water demand projections were developed using three different methods: 
1) based on historical water use and the historical growth rate in the City's water service 
area, 2) linear regression of historical water demand, and 3) based on historical water use 
and Bureau of Economic and Business Research (BEBR) population projections for 
Charlotte County. 

Historical water demand data were evaluated to estimate annual water use. Historical water 
production and functional population, determined by the SWFWMD methodology, were 
used to calculate the average gallons per capita per day (gpcd) for each historical year. The 
average annual water demand from 1990 to 2001 was assumed to be equal to the annual 
metered raw water withdrawals. The City commenced operation of aquifer storage recovery 
(ASR) wells in 2001. The ASR wells are used to store water withdrawn in excess of 
demand and can also provide water when demands exceed raw water withdrawals. The 
raw water withdrawals occurring after 2001 were adjusted based on ASR 
injections/withdrawals to represent actual water demand (water sent to City utility 
customers). Annual ASR injection amounts were removed from the total amount of raw 
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water withdrawn, while the amount of water withdrawn from the wells to supplement the raw 
water supply was added to the amount of raw water withdrawn.  

Since the implementation of the Phase 1A pipeline in 2012, the City and the Authority have 
exchanged water through the Phase 1A pipeline for operational and maintenance 
purposes. The monthly demand values for October 2012 through December 2014 were 
adjusted to account for water transferred between the Authority and the City. Water 
transferred to the Authority was subtracted from the monthly water production, as this water 
was not used to meet the City's demand. The amount of water received from the Authority 
was added to the monthly demand. Annual average demands for 2004 to 2014 were 
calculated from the monthly total water to town amounts provided in the City’s monthly 
operating reports. The annual average water demand was divided by the functional 
population to determine the average gpcd for each year. Average gpcd values ranged from 
112 to 142 gpcd over the last ten years. The 10-year average gpcd, 122, was used for the 
water demand projections presented within this study. 

Demand projections calculated in the following sections provide annual demand 
projections, but do not account for the seasonal variations in demand that are typically seen 
in Punta Gorda. To account for these variations, 10 years (2005 to 2014) of historical 
monthly demand data were used to develop average monthly peaking factors. These 
peaking factors (PFs) were applied to the annual demand for each month to estimate 
average monthly demands. The 10-year monthly PFs are included in Table 2. 
 

Table 2 10-Year Average Monthly Peaking Factors 
2015 Water Supply Study 
City of Punta Gorda 

Month Peaking Factor 

January 1.05 

February 1.08 

March 1.13 

April 1.15 

May 1.12 

June 0.97 

July 0.83 

August 0.80 

September 0.84 

October 0.92 

November 1.06 

December 1.06 
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3.1 Water Demand Projections Based on Historical Per Capita Demand 
and 10-Year Historical Growth Rate  

Estimated functional populations derived using the SWFWMD methodology were used to 
determine historical population growth rates. The number and type of water meter accounts 
within the service area were used to estimate the population within the City service area. 
The SWFWMD methodology also accounts for seasonal, tourist, and commuter 
populations. Average growth rates ranged from -0.23 percent over the last five years to 
2.34 percent over the period of record (1990 to 2014). The 10-year average growth rate, 
1.61 percent, was used to estimate the projected functional population from 2015 to 2035 in 
this analysis method.  

Water demand projections were developed by multiplying the projected functional 
populations from 2015 to 2035 by the average per capita water demand, 122 gpcd. 
Projected annual average demands are displayed in Figure 3 along with the demand 
projections developed using the linear regression and BEBR methods, which are discussed 
in subsequent sections. 

3.2 Linear Regression Water Demand Projections  

Historical water demands were plotted for the entire period of record (1966 to 2014), the 
last 20 years, the last 10 years, and the period from 2008 to 2014 to develop linear 
regression models to predict future water demand. The period of record linear regression 
had the best fit (R2 = 0.9432) and is included in Figure 3. This projection method resulted in 
the highest projected demand over the planning period. Figure 1 also shows the 2008 to 
2014 linear regression (R2=0.4525), as this projection was more closely related to the 
results from the other projection methods.  

3.3 Water Demand Projections Based on Historical Per Capita Demand 
and BEBR Population Projections  

BEBR provides high, medium, and low population projections for five-year periods for all 
counties in Florida. The Charlotte County current BEBR population estimate and BEBR 
projections for 2015, 2020, 2025, 2030, and 2035 were used to calculate the percent 
change for each period based on the high, medium, and low projections. The calculated 
percent change for each period was then applied to the City’s 2014 functional population. 
The populations for the years between each five-year period were interpolated linearly. The 
average percent change over the 20-year period from 2015 to 2035 was -0.03, 0.75, and 
1.44 percent for the BEBR Low, Medium, and High projections, respectively. The average 
10-year per capita water use (122 gpcd) was applied to determine the annual average 
demand for 2015 to 2035. The BEBR High, Medium, and Low water demand projections 
are shown in Figure 3.  
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3.4 Selected Demand Projection Summary 

The estimated water demand projected by the 10-year historical growth rate method, the 
linear regression method, and the BEBR Low, Medium, and High projection methods are 
compared in Figure 3. The BEBR Medium method was selected as the projection method 
for this study. The BEBR Medium projection method has been used in previous reports for 
the City and was used for the SWFWMD 2015 Regional Water Supply Plan as a 
reasonable water supply demand estimate. The TDS blending scenarios were evaluated 
based on the projected populations and water demand determined using the BEBR Medium 
projection method. Table 3 includes the 2015 to 2035 BEBR Medium projections for the 
annual population and annual average, maximum month, and peak day demand. 
 
Table 3 Water Demand Projections for the Punta Gorda Service Area 

2015 Water Supply Study 
City of Punta Gorda 

Year 

Punta Gorda 
Service Area 
Population(1) 

Annual 
Average 
Demand 
(mgd)(2) 

Maximum 
Month 

Demand 
(mgd)(3) 

Peak Day 
Demand 
(mgd)(4) 

2013(5) 35,176 4.20 4.81 6.07 

2014(5) 35,414 4.31 5.32 6.45 

2015 35,761 4.36  5.80 7.37 

2016 36,108 4.41  5.87 7.45 

2017 36,455 4.45  5.92 7.52 

2018 36,801 4.49  5.97 7.59 

2019 37,147 4.53  6.02 7.66 

2020 37,492 4.57  6.08 7.72 

2021 37,803 4.61  6.13 7.79 

2022 38,113 4.65  6.18 7.86 

2023 38,426 4.69  6.24 7.93 

2024 38,737 4.73  6.29 7.99 

2025 39,047 4.76  6.33 8.04 

2026 39,305 4.80  6.38 8.11 

2027 39,560 4.83  6.42 8.16 

2028 39,817 4.86  6.46 8.21 

2029 40,072 4.89  6.50 8.26 

2030 40,328 4.92  6.54 8.31 
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Table 3 Water Demand Projections for the Punta Gorda Service Area 
2015 Water Supply Study 
City of Punta Gorda 

Year 

Punta Gorda 
Service Area 
Population(1) 

Annual 
Average 
Demand 
(mgd)(2) 

Maximum 
Month 

Demand 
(mgd)(3) 

Peak Day 
Demand 
(mgd)(4) 

2031 40,546 4.95  6.58 8.37 

2032 40,765 4.97  6.61 8.40 

2033 40,985 5.00  6.65 8.45 

2034 41,202 5.03  6.69 8.50 

2035 41,420 5.05  6.72 8.53 
Notes: 
(1) Based on BEBR Medium population projection growth in Charlotte County 
(2) Calculated using the average per capita water use amount of 122 gpcd 
(3) Maximum 10-year maximum month PF (1.33) applied to average demand 
(4) Maximum 10-year peak day PF (1.69) applied to average demand 
(5) Actual functional populations and water demand 

The demand projections presented in Table 3 were used to conduct the blending analysis 
for the Authority and RO projects. The BEBR Medium projections provide annual average 
demand, and the 10-year monthly PFs (Table 2) were applied to the annual demand for 
each month to estimate monthly demands. 

3.5 Peak Water Demand Projections 

Projected maximum month and peak day demands were evaluated for the City using the 
BEBR Medium population and water demand projections. Future demands were estimated 
by applying historical 10-year maximum month and peak day PFs to the projected average 
daily demands.  

3.5.1 Maximum Month Water Demand Projections 

The maximum monthly demand is defined as the average daily demand that occurs during 
the highest demand month within a year. Since 1966, the highest demands have occurred 
in May (33 percent) and April (29 percent) followed by March (10 percent). Over the last 10 
and 20 years, the highest demands occurred in March and May followed by April. Demand 
data were not available for 2002, so the 20-year analysis extends back to 1995. The 
maximum monthly PF over the period of record (1966 to 2014) was 1.57 and the average 
was 1.29. The two highest monthly demands, 1.57 and 1.51, which occurred in May 1983 
and April 2006, respectively, were excluded from the selection of the maximum PFs since 
these were the only PFs greater than 1.5 over the entire 49 year period of record. The 
maximum monthly PF was therefore 1.46 over the period of record (1966 to 2014), 
1.35 over the last 20 years, and 1.33 over the last 10 years. The 10-year maximum monthly 
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peaking factor was selected for the demand analysis. Though the monthly peaking factor 
has been higher, the 1.33 peaking factor better represents the most recent conditions in the 
distribution system.  

The 10-year maximum monthly PF, 1.33, was used to project the maximum monthly 
demands through 2035. Table 3 summarizes the projected maximum monthly demands. 

3.5.2 Peak Day Demand Projection 

Historical water withdrawal data was used to determine the peak day demand factors for 
the period from 1972 to 2014, the past 20 years, and the past 10 years. The highest peak 
day demand factor, 2.67, which occurred in 2006, was excluded from the analysis as it was 
substantially higher than the typical peak day peaking factors. The maximum peak day 
peaking factor between 1972 and 2014 was therefore 1.91, while the 20-year maximum 
was 1.74 and the 10-year maximum was 1.69. The average peak day peaking factor was 
the same, 1.65, for the period from 1972 to 2014, the past 20 years, and the past 10 years. 
The maximum peak day peaking factor that occurred within the last 10 years, 1.69, was 
selected for predicting future peak day demands in this study. Though lower peak day 
factors have been seen in recent years, the 1.69 peaking factor was selected as a 
conservative planning factor to allow for peaks seen throughout the past 10 years. The 
projected peak day demands are summarized in Table 3. 

4.0 MINIMUM PROJECT REQUIREMENTS 
The two water supply projects, in combination with the existing SCF, were evaluated based 
on the ability to meet the minimum project requirements listed below. 

• Meet projected water supply demands through 2035. 

• Meet the TDS standard of 500 mg/L at all times. 

The blending analysis methodology in this study uses monthly demands with actual TDS 
values in the look-back scenario and average and maximum TDS values in the future 
projection scenarios. This can be reasonably expected to demonstrate if a project will meet 
the TDS standard of 500 mg/L at all times. When a project does not meet the TDS standard 
using the blending analysis methodology, it does not meet the project requirement. 

5.0 WATER SUPPLY PROJECT ALTERNATIVES EVALUATION 
The City’s demand is projected to reach 5.05 mgd by 2035 based on the BEBR Medium 
demand projection method. The SCF has the capacity to provide the required quantity of 
water demand; however, the TDS concentration of the SCF finished water historically 
exceeds the TDS standard of 500 mg/L more than half of the time. The TDS standard (a 
secondary maximum contaminant level) is set for aesthetic water quality purposes and 
exceedances do not present a public health concern. In order to meet the TDS standard, 
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finished SCF water requires blending with a water supply that has lower TDS 
concentrations. The SCF was granted a variance from the Florida Department of 
Environmental Protection (FDEP) that allows the City to exceed the TDS standard until May 
of 2016. The City plans to request an extension until the selected water supply solution is 
implemented. 

This study evaluates two project alternatives (the RO facility and regional purchase from the 
Authority) for the ability to meet the City’s future water demands, the TDS standard, and the 
associated costs. Blending analyses were conducted to determine if the projects can 
achieve a maximum TDS of 500 mg/L and the amount of water that will be required from 
each project. Operational complexities at the SCF increase substantially when less than  
2 mgd is produced. Therefore, 2 mgd was assumed to be the minimum water volume that 
SCF can produce before becoming inactive (0 mgd produced). The RO facility capacity is  
4 mgd, and the Phase 1 pipeline connecting the SCF to the Authority will allow for the 
transfer of a maximum of 4 mgd. The addition of a booster pump station would increase the 
Phase 1 pipeline capacity. The booster pump station was not evaluated for this report, but 
would be expected to alter the results of the blending analysis. 

It was assumed for this study that both the RO and Authority project could be completed in 
fiscal year 2018. The RO project was evaluated as a long-term water supply solution for 
2018 through 2035. The Authority project was evaluated as a short-term water supply 
source for 2018 through 2020, since this is not a long-term water supply solution.  

A look-back scenario was evaluated using historical SCF and Authority TDS data in order to 
determine if the TDS standard could have been met in recent history if the Phase 1 pipeline 
or the RO facility had been in place. Future projection scenarios were evaluated using the 
City's projected monthly water demand, historical average Authority TDS data, and 
historical average and maximum SCF finished water TDS data. The RO facility and 
Authority projects were assessed on the ability to meet 500 mg/L TDS based on the 
blending analysis and the costs associated with each project.  

5.1 Blending Analysis 

Blending analyses were conducted to evaluate each project's ability to meet the TDS 
standard of 500 mg/L. Three scenarios were used to evaluate both projects: 1) a look-back 
scenario using actual historical water demand, monthly PFs, and TDS data, 2) a projection 
scenario using the BEBR Medium demand projections, 10-year average monthly PFs, and 
historical average monthly SCF TDS data, and 3) a projection scenario using the BEBR 
Medium demand projections, 10-year average monthly PFs, and the historical maximum 
monthly SCF TDS values. Average historical Authority TDS concentrations were used for 
both projection scenarios. The projection scenarios were short-term (2018 to 2020) for the 
Authority project and long-term (2018 to 2035) for the RO project.  
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A mass balance analysis was conducted to determine the amount of Authority or RO water 
needed to supplement water production at the SCF in order to achieve a blended TDS 
concentration of 500 mg/L or less. The blending analysis for the RO project assumed an 
initial blending ratio of 50 percent RO water and 50 percent SCF water. In the event that the 
blended TDS exceeded 500 mg/L, the blending percentages were altered to achieve 
500 mg/L. The mass balance was designed to allow for a maximum of 4 mgd from the 
Authority or RO projects. For both projects, the amount of SCF water could not be between 
0 mgd and 2 mgd due to operational constraints (a minimum of 2 mgd would be produced 
or the facility would be offline). 

5.1.1 TDS Data Summary  

Monthly lab-certified TDS data were provided for the SCF for 2001, 2002, and 2007 through 
2014. TDS values prior to the Watershed Management Plan, implemented in 2004, are not 
considered to be representative of the existing conditions, and were not included in the 
blending analysis. Historical (2007 to 2014) average and maximum monthly TDS values 
from the SCF are presented in Table 4. Appendix A includes all historical TDS data used for 
the look-back scenario. 
 
Table 4 TDS Data Used for Future Projection Blending Analysis 

2015 Water Supply Study 
City of Punta Gorda 

Month 

SCF(1) Authority(2) RO(3) 
Average 

TDS (mg/L) 
Maximum 

TDS (mg/L) 
Average TDS 

(mg/L) TDS (mg/L) 
January 582 652 331 100 
February 618 696 349 100 
March 600 676 347 100 
April 611 740 376 100 
May 609 700 386 100 
June 604 644 388 100 
July 499 720 365 100 
August 419 544 356 100 
September 315 432 329 100 
October 359 452 316 100 
November 461 568 306 100 
December 508 632 320 100 
Notes: 
(1) Average and maximum lab-certified values from 2007 to 2014 
(2) Average lab-certified values from March 2012 to April 2015 
(3) Conservative estimate based on simulated finished water quality from the 2010 Tetra Tech 

Preliminary Design Report 
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The Authority has daily conductivity data available from July 2009 until February 2012, 
measured using an Oakton® TDS meter (accurate within +/- 1 percent), that was used to 
estimate TDS with a conversion factor of 0.67. Weekly Authority TDS lab-certified data is 
available from March 2012 to April 2015. Authority TDS values measured prior to the 
completion of the reservoir in July 2009 are not considered representative and were not 
included in the analysis. It is suspected that the Authority conductivity meter failed between 
August 2011 and February 2012 based on the uncharacteristically low values; therefore, 
these TDS data were not included in the analysis. Instead, weekly TDS data from Charlotte 
County, sampled from the County's point of connection with the Authority on Harbor 
Boulevard, were used as representative values of Authority TDS for August 2011 to 
February 2012. As shown in Figure 4, the Charlotte County Utilities (CCU) and Authority 
TDS concentrations are similar (excluding the period in 2011 when the Authority probe 
malfunctioned).  

The 2009 through 2014 Authority data were used for the historical look-back evaluation and 
are included in Appendix A. For the projection scenarios, the 2012 through 2015 weekly 
lab-certified Authority TDS data were used to calculate monthly average TDS 
concentrations. The less than four years of lab-certified TDS data available for the Authority 
may not fully characterize the range of potential TDS values and may lead to an under- or 
over-estimation of blended TDS concentrations. The Authority's average monthly TDS 
concentrations are included in Table 4. 

The Rothberg, Tamburini & Winsor (RTW) Model was used to simulate RO finished water 
quality in the 2010 Tetra Tech Preliminary Design Report. The model predicted a finished 
TDS value of 70 mg/L following RO treatment, chlorine gas, and caustic soda addition. A 
TDS concentration 100 mg/L was used for this report as a conservative estimate of RO 
finished water quality.
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The blending scenarios evaluated for this WSS and the data descriptions are summarized 
in Table 5.  
 
Table 5 Blending Scenarios and Data Summary 

2015 Water Supply Study 
City of Punta Gorda 

 
Project 

Authority RO 

General 
Blending 
Parameters 

• 4 mgd maximum from the 
Authority 

• 2 mgd minimum from the SCF 
• Maximum blended water TDS 

of 500 mg/L 

• 4 mgd maximum from the RO 
facility 

• 2 mgd minimum from the SCF 
• Maximum blended water TDS of 

500 mg/L 
• 50% SCF/RO facility blending (on 

average) 

Scenario  Data Description 

Look-Back 

• Historical SCF and Authority 
TDS data (July 2009 to 
December 2014) 

• Historical water demand 
• Historical monthly PFs 

• Historical SCF TDS data (2007 to 
2014) 

• RO TDS (100 mg/L)  
• Historical water demand 
• Historical monthly PFs 

Projection 
Based on 
Historical 
Average SCF 
TDS 
Concentrations 

• Average monthly SCF TDS 
concentrations (2007 to 2014) 

• Average monthly Authority 
TDS concentrations 
(March 2012 to April 2015) 

• BEBR Medium demand 
projections (2018 to 2020) 

• Average 10-year monthly PFs 

• Average monthly SCF TDS 
concentrations (2007 to 2014) 

• RO TDS (100 mg/L)  
• BEBR Medium demand 

projections (2018 to 2035)  
• Average 10-year monthly PFs 

Projection 
Based on 
Historical 
Maximum SCF 
TDS 
Concentrations 

• Maximum month SCF TDS 
concentrations (2007 to 2014) 

• Average monthly Authority 
TDS concentrations (March 
2012 to April 2015) 

• BEBR Medium demand 
projections (2018 to 2020) 

• Average 10-year monthly PFs 

• Maximum month SCF TDS 
concentrations (2007 to 2014) 

• RO TDS (100 mg/L) 
• BEBR Medium demand 

projections (2018 to 2035) 
• Average 10-year monthly PFs 

5.1.2 Results 

The projects were evaluated based on the ability to meet the TDS standard of 500 mg/L. 
Blending ratios were calculated for each month based on the water demand and the TDS 
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concentrations. The total amount of water required from each source (Authority/RO/SCF) 
was calculated and used for the cost analysis presented in Section 5.2. The number of days 
during which the SCF would be offline was quantified on an annual basis. 

A summary of the results for the look-back scenario, projection based on historical average 
SCF TDS concentrations, and projection based on historical maximum SCF TDS 
concentrations is presented in Table 6. The summary table includes the average number of 
months per year over the evaluation period during which a TDS failure occurred (blended 
TDS exceeds 500 mg/L) or the SCF was offline. The results are compared with the 
historical TDS data of the SCF operating alone.  
 
Table 6 Summary of Blending Analysis Results 

2015 Water Supply Study 
City of Punta Gorda 

Scenario 

TDS Failures 
(Months/Year) 

SCF Inactive 
(Months/Year) 

SCF 
Alone(1) 

SCF 
Blended 

with 
Authority 

SCF 
Blended 
with RO 

SCF 
Blended 

with 
Authority 

SCF 
Blended 
with RO 

Look-back(2) 6-7 1 0 1 0 

Projection based on 
historical average TDS(3) 

7 0 0 0 0 

Projection based on 
historical maximum TDS(3) 

10 3 0 1 0 

Notes: 
(1) Based on historical finished water TDS data (2007 to 2014) 
(2) Average number based on percentage of occurrence over the entire look-back period 
(3) Includes average blending analysis data from 2018 to 2020 (Authority) and 2018 to 2035 (RO) 

5.1.2.1 Look-Back Evaluation 

The look-back scenarios were evaluated for each project using actual historical TDS, water 
demand data, and monthly PFs (Appendix A). The dates of the samples were matched 
between the SCF and the Authority such that the monthly SCF sample and the daily/weekly 
Authority sample collected closest to the date of the monthly SCF sample were compared. 
Authority data prior to 2009 when the reservoir came online was not included in this 
analysis. The RO look-back scenario included historical SCF data from 2007 to 2014 
(Appendix A). The RO TDS was assumed to be 100 mg/L consistently.  

The Authority project was evaluated over the 66 months included in the look-back (2009 
through 2014) while the RO project was evaluated over 96 months in the look-back (2007 
through 2014). The average and maximum TDS concentrations measured at SCF and 
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calculated for the Authority and RO projects during the look-back time periods are 
presented in Table 7. 
 
Table 7 Look-Back Blending Results 

2015 Water Supply Study 
City of Punta Gorda 

 Authority Project RO Project(1) 

 SCF(2) Authority(3) 

SCF 
Blended 

with 
Authority SCF(4) 

SCF 
Blended 
with RO 

TDS 

Average TDS (mg/L) 487 369 432 515 314 

Maximum TDS (mg/L) 696 491 542 740 444 

% Meet TDS Standard 
(500 mg/L) 92% 100% 

Average Annual Water Amount 

SCF Water Produced 
(MG) 1,175 (75%) 804 (51%) 

Authority or RO Water 
Purchased/Produced 
(MG) 

387 (25%) 757 (49%) 

Notes: 
(1) RO TDS = 100 mg/L 
(2) Historical finished water data from July 2009 to December 2014 (66 months) 
(3) Daily conductivity data from the Authority used for July 2009 to July 2011. CCU data used for 

August 2011 through February 2012 due to conductivity meter malfunction at the Authority. 
Authority weekly TDS data used for March 2012 to December 2014. Collection dates were 
matched between the Authority/CCU and the SCF samples.  

(4) Historical finished water data from 2007 to 2014 (96 months) 

Historically, TDS failures have occurred, on average, six months out of the year at the SCF. 
The average TDS at the SCF was 487 mg/L and the maximum was 696 mg/L from July 
2009 to December 2014. When the data range was expanded to include the period from 
2007 to 2014, the average TDS was 515 mg/L and the maximum was 740 mg/L.  

The blended Authority TDS was 432 mg/L on average but exceeded 500 mg/L five times 
(approximately once per year) in the look-back scenario. The SCF would have been offline 
five months over the 66-month period, or about 1 month per year, if blending with the 
Authority had occurred between July 2009 and December 2014. Overall, the City would 
have needed to purchase 25 percent of their water from the Authority for blending with the 
SCF in order to meet the TDS standard 92 percent of the time. Figures 3 and 4 show the 
historical monthly demand and the amount of water required from the Authority and RO 
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projects, respectively, and the SCF in order to meet the demand and TDS standard. 
Figure 5 and Figure 6 also show the blended TDS concentrations for each month.  

The RO project met the TDS standard 100 percent of the time in the look-back scenario 
with an average TDS of 314 mg/L, and there were no inactive days at the SCF. Figure 7 
shows the percent of months that each project would have met the TDS standard over the 
look-back period. Figure 8 shows the percent of total demand met by the SCF and 
purchasing water from the Authority or producing water at the RO facility for the look-back 
scenario. 

5.1.2.2 Future Projection Evaluations Based on Historical Average and Maximum 
SCF TDS Concentrations 

The BEBR Medium water demand projections (Table 3) and 10-year average monthly PFs 
(Table 2) were used to estimate future blending analyses for the Authority and RO projects. 
Blending amounts were projected for the Authority project using the average monthly 
Authority TDS concentrations and for the RO project using 100 mg/L as the finished water 
TDS. Blending projections were calculated for the historical average and maximum month 
SCF TDS concentrations to simulate a range of potential water quality conditions.  

The Authority project was evaluated for TDS failures and inactive SCF days from 2018 to 
2020 since it is considered a short-term water supply option, while the RO project was 
evaluated from 2018 to 2035 since it is a long-term project.  

The projected blended monthly TDS concentrations based on the historical average and 
maximum SCF TDS concentrations (Table 3) are presented in Figure 9 for the Authority 
project. The Authority blended TDS is projected to meet the TDS standard from 2018 to 
2020 under historical average SCF TDS conditions. When the SCF TDS concentrations 
were assumed to be the historical maximums before blending with the Authority water, the 
blended TDS exceeds the TDS standard nine times (months) over the three year period. It 
is unlikely that the SCF would experience an entire year of maximum TDS concentrations. 
However, it is also possible that the average conditions would be exceeded at some point 
during the 2018 to 2020 projection period.  

To assess the variation in the blended TDS based on the range of historical SCF TDS 
concentrations, the 25th and 75th percentiles of the historical SCF TDS data were 
evaluated. Figure 10 shows the projected (blended) TDS based on the historical average, 
25th, and 75th percentile TDS concentrations at the SCF. The blended TDS exceeds  
500 mg/L in June when the SCF TDS concentrations reach the historical 75th percentile 
concentrations. Therefore, though the Authority project will allow the SCF to meet the TDS 
standard at historical average TDS concentrations, slight variations could lead to 
exceedances.  
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The RO project is able to meet the TDS standard in the projection scenarios for both 
historical average and maximum TDS concentrations through 2035. Figure 11 summarizes 
the historical average and maximum SCF TDS concentrations that are expected prior to the 
RO facility coming online and the blended TDS values beginning in 2018. The blended TDS 
is expected to range from 309 mg/L to 433 mg/L under average to maximum historical 
conditions at the SCF. The maximum blended TDS is 433 mg/L assuming maximum 
historical TDS at the SCF.  

Figure 12 and Figure 13 show the amount of blended water from each source (Authority or 
RO and SCF) based on the historical average and historical maximum TDS conditions at 
the SCF, respectively. Table 8 summarizes the blended TDS concentrations and the 
percentage of water required from each source under the average and maximum 
conditions. 
 
Table 8 Projection Blending Results 

2015 Water Supply Study 
City of Punta Gorda 

 Authority Project RO Project 
Projection Projection 

based on 
Historical 
Average TDS(1) 

Projection 
based on 
Historical 
Maximum 
TDS(2) 

Projection 
based on 
Historical 
Average 
TDS(1) 

Projection 
based on 
Historical 
Maximum 
TDS(2) 

Blended Water TDS 

Average TDS 
(mg/L) 

463 482 309 362 

Maximum TDS 
(mg/L) 

500 517 359 433 

Average Annual Water Amount 
SCF Water 
Produced (MG) 

1263 (76%) 915 (55%) 880 (50%) 880 (50%) 

Authority or RO 
Water Purchased/ 
Produced (MG) 

391 (24%) 739 (45%) 871 (50%) 871 (50%) 

Notes: 
(1) Based on historical average SCF TDS data (2007 to 2014). 
(2) Based on historical maximum SCF TDS data (2007 to 2014). 
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5.2 Cost Analysis 

Cost estimates were developed for the Authority Phase 1 pipeline and RO projects based 
on capital and O&M costs. A summary and description of each cost is presented in Table 9.  

The Authority Phase 1 pipeline capital costs were presented at the April 8, 2015 Authority 
Board of Directors meeting (Appendix B). The total estimated capital cost of the Phase 1 
pipeline is $12 million. Because it is a regional project, it is anticipated that SWFWMD 
cooperative grant funding will contribute 50 percent of the cost. The City's portion of the 
capital cost is $6 million, of which $4 million is anticipated to be funded by a State 
appropriation. Therefore, the City's contribution to the Phase 1 pipeline is $2 million. The 
purchase price of Authority water is estimated at $2.70/kgal. 
 
Table 9 Cost Summary  

2015 Water Supply Study 
City of Punta Gorda 

Cost Component Cost to City Description Source 
Authority Phase 1 
Pipeline Capital 
Cost 

$2,000,000 The City's portion of 
the pipeline capital 
cost is $6,000,000, 
of which $4,000,000 
is to be provided by 
a State 
appropriation 

City of Punta Gorda 

Authority Water 
Purchase Cost 

$2.70/kgal Cost will apply to all 
water purchased 
from Authority via 
the Phase 1 pipeline 

Estimated cost 
based on 
discussions with 
City and Authority 
staff 

RO Facility Capital 
Cost 

$32,115,928 Capital cost of RO 
facility including 
professional 
engineering 
services 

2015 Tetra Tech 
Preliminary Opinion 
of Capital Cost  

RO Facility O&M  $1.04/kgal Includes chemical, 
power, additional 
labor (beyond 
current staffing at 
the SCF), repair, 
maintenance, and 
membrane 
replacement costs 

2010 Tetra Tech 
Preliminary Design 
Report  
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Table 9 Cost Summary  
2015 Water Supply Study 
City of Punta Gorda 

Cost Component Cost to City Description Source 
SCF Base O&M 
Costs 

$5,831/day Base O&M cost of 
the SCF including 
labor, administrative 
costs, and 75% of 
electric costs (to 
account for power 
required for high 
service and booster 
pump station). This 
cost is incurred 
even if the SCF is 
offline. 

Average SCF 2013 
and 2014 actual 
O&M costs  

SCF O&M  
(when SCF is 
operational) 

$0.41/kgal 25% of electrical 
costs and 100% of 
chemical costs 

Average SCF 
electric and 
chemical costs and 
average annual 
water demand for 
2013 and 2014 

The RO facility capital costs included in this report are from the 2015 Tetra Tech RO 
Addition Preliminary Design Report Preliminary Opinion of Capital Cost (Appendix B) and 
include professional engineering service costs. The RO O&M costs were developed by 
Tetra Tech for the RO facility in the Tetra Tech 2010 Preliminary Design Report. 

The SCF O&M costs were estimated using the 2013 and 2014 actual expenditures 
(Appendix B). The base O&M costs, or the costs that are incurred independent of water 
production, include the total O&M costs minus 25 percent of the electrical costs and 
100 percent of the chemical costs. It is assumed that 75 percent of the electrical costs will 
apply when the SCF is inactive to account for power that will still be required for the high 
service pump station at the SCF and the Bal Harbor Booster Pump Station. When SCF is 
operational, the water cost therefore includes the remaining 25 percent of the electrical 
costs and 100 percent of the chemical costs. O&M cost calculations for the SCF and the 
RO facility are included in Appendix C.  

5.2.1 Methodology 

The assumptions used for this study are listed in Table 10. The cost analysis includes the 
total capital costs, total O&M costs, and the total water cost (per kgal) based on annual debt 
service payments or lump sum payments, average annual O&M costs, and the average 
annual projected demand. The look-back scenario cost analysis does not include capital 
costs due to the retroactive nature of the analysis. Cost analysis summary tables are 
included in Appendix C. 
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Table 10 Cost Estimating Assumptions  
2015 Water Supply Study 
City of Punta Gorda 

Assumptions 
The City contributes $2 M towards the Phase 1 pipeline (assumes lump sum payments 
with no financing). 

Total RO capital cost financed over a 20-year period with a 3.5 percent financing rate. 

O&M costs include costs for existing water treatment and Authority water purchase and/or 
RO production. 

Total water cost = 
Annual O&M cost (Authority or RO + SCF) + SCF Base O&M Cost + Annual capital (debt service or lump sum) 

Annual average system yield 

The City will receive funding for half of the RO facility capital costs if the Phase 1 pipeline 
is completed. 

The Phase 1 pipeline and the RO facility will be completed in 2018. 

The Phase 1 pipeline capital cost was assumed to be split across three years (2018 
through 2020) and paid in lump sums instead of being financed. The RO facility financing 
rate was assumed to be 3.5 percent over 20 years.  

The blending analysis mass balance was used to determine the amount of water required 
from each source on an annual basis. Appendix C summarizes the annual water demands 
for each source based on the blending analysis and the associated costs. The cost per 
thousand gallons was applied to the calculated water demand for the Authority or RO 
facility water in addition to water produced at the SCF. The SCF base costs were applied 
daily, regardless of if the SCF was producing water. Therefore, the total annual O&M costs 
presented in this report include the Authority or RO costs based on water purchased or 
produced, SCF costs based on water produced, and the SCF base costs.  

Based on the proposed agreement between the City, SWFWMD, and the Authority, the City 
will receive funding for half of the total capital costs for the RO facility if the Phase 1 pipeline 
is also built (to provide a plant-to-plant connection to the regional system). The cost 
analysis for the future projection scenario includes the funded RO option and the combined 
RO/pipeline funded option.  

5.2.2 Results 

The results of the cost analysis are presented in Table 11. The results include three years 
of blending for the Authority project (2018 to 2020) and 18 years of blending for the RO 
project (2018 to 2035). The projected total blended water cost is $2.64/kgal for the Authority 
project if the SCF experiences average TDS concentrations and $3.13/kgal if the SCF 
experiences maximum TDS concentrations. These costs are the total blended water costs 
for both water produced at the SCF and water purchased from the Authority. 
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Table 11 Cost Analysis Results 
2015 Water Supply Study 
City of Punta Gorda 

Project Scenario 

Capital 
Cost 
($M) 

Annual 
Capital 

Payment 
($M)(1) 

Annual 
O&M 
($M)(2) 

Average Blended 
Water Cost based 

on Projected 
Demand ($/kgal)(2) 

Authority 
Phase 1 
Pipeline 

Projection 
based on 
historical 
average TDS 

$2.0 $0.66 $3.71 $2.64 

Authority 
Phase 1 
Pipeline 

Projection 
based on 
historical 
maximum TDS 

$2.0 $0.66 $4.50 $3.13 

RO Facility 
(Not 
Funded) 

Projection 
based on 
historical 
TDS(3) 

$32.12 $2.26 $3.40 $3.23 

RO Facility 
(Funded) 

Projection 
based on 
historical 
TDS(3) 

$16.06 $1.13 $3.40 $2.59 

RO Facility 
(Funded) 
and 
Authority 
Phase 1 
Pipeline 

Projection 
based on 
historical 
TDS(3) $18.06 

$1.79  
(year 1 to 3)(4) 

$1.13  
(year 4 to 

20)(4) 

$3.40(5) $2.65(5)(6) 

Notes: 
(1) Annual debt service payment for RO facility. Lump sum payment (total divided over 

three years) for Authority Phase 1 pipeline. 
(2) Includes project (Authority Phase 1 pipeline or RO facility) and SCF O&M costs 

based on blended water percentage. 
(3) There is no cost difference between historical average and historical maximum TDS 

for the RO project. 
(4) The first three years include Authority lump sum capital costs in addition to debt 

service payment for RO. The remaining 17 years include only the debt service 
payment for the RO facility.  

(5) Does not include Authority water purchase cost since the RO facility is a sufficient 
supplemental water source for the SCF.  

(6) Average cost over 20 years. 

The projected total water cost for the RO project is $2.59/kgal if receiving 50 percent 
matching cooperative funding and $3.23/kgal if no funding. These costs are the total 
blended water costs for water produced at both the SCF and the RO facility. O&M costs for 
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the RO project did not vary based on average or maximum scenarios since the amount of 
water required from the RO system does not change (approximately 50 percent blend from 
SCF and 50 percent from the RO facility).  

Assuming that the funding for the RO facility is contingent upon the completion of the 
Phase 1 pipeline, the total water cost if both projects are constructed is $2.65/kgal (average 
blended water cost over 20 years). The combined total water cost includes the capital cost 
of the Phase 1 pipeline and the annual debt service payment for the RO facility. O&M costs 
for the Authority project are not included in the combined scenario, as the RO facility would 
provide sufficient blending for meeting the TDS standard. The pipeline would provide 
reliability and redundancy to an interconnected regional water source. 

6.0 WATER TREATMENT FACILITY CAPACITY ANALYSIS 
The capacity of the SCF is 10 mgd. After construction of the RO facility, the total combined 
water treatment capacity will be 14 mgd. The combined capacity was evaluated to 
determine if the projected average, maximum month, and peak day demand could be met. 
The average 10-year maximum monthly peaking factor (1.33) and average 10-year peak 
day peaking factor (1.69) were applied to the BEBR Medium annual average demand 
projections to determine the maximum month and peak day demands through 2035  
(Table 2). The demand projections and capacities are presented in Figure 14. The annual 
average demand reaches 5.05 mgd, the historical maximum month daily demand reaches 
6.72 mgd, and the peak day demand reaches 8.53 mgd in 2035. The highest demand can 
be met by the SCF and RO facility combined capacities through 2035.  

A mass balance was conducted to determine if the TDS standard can continue to be met at 
peak demand conditions. When the demand reaches the expected peak day demand of 
8.53 mgd in 2035 the combined SCF and RO facility will meet the TDS standard.  

A mass balance was also conducted to determine if the TDS standard could be met at the 
full 14 mgd capacity of the SCF and RO facility. At average historical SCF TDS 
concentrations (2007 to 2014), the blended SCF/RO water TDS continues to remain below 
500 mg/L with 10 mgd from the SCF and 4 mgd from the RO facility.  
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7.0 CONCLUSIONS 
A supplemental water source is required to augment the SCF finished water in order for the 
City to meet the TDS standard of 500 mg/L at all times. Two projects were evaluated for 
this report: regional water purchase from the Authority via the Phase 1 pipeline and the 
addition of a 4 mgd RO facility. The Authority pipeline is seen as a short-term water supply 
augmentation option (and reliability and redundancy benefit), but is not a long-term water 
supply project for the City. The construction of an RO facility for the City would provide a 
long-term, sustainable water supply source.  

A blending analysis revealed that finished water from the RO facility can supplement the 
SCF water supply to meet the TDS standard 100 percent of the time based on historical 
average and historical maximum SCF TDS concentrations. The Authority project could not 
consistently meet the TDS standard in a "look-back" scenario (considering actual TDS 
values from 2009 to 2014). Depending on SCF TDS concentrations, the Authority project 
may be able to meet the TDS standard. At historical average SCF TDS concentrations, 
blending with Authority water is projected to meet the TDS standard; however, it would fail 
to meet TDS at higher TDS concentrations seen in recent history (75th percentile 
concentrations and greater). Therefore, blending with Authority water will not ensure that 
TDS requirements can be met at all times.  

The cost analysis results indicate that the total water cost to the City with the funded RO 
facility is the most economical long-term option at $2.59/kgal. This cost increases to 
$3.23/kgal if cooperative funding is not granted. In order to be approved for cooperative 
funding, a regional connection to the Authority via the Phase 1 pipeline is required. 
Construction of the pipeline will increase the City's total water cost to $2.65/kgal assuming 
cooperative funding is granted. This cost assumes that RO facility would provide sufficient 
blending for meeting the TDS standard and therefore no water would be purchased from 
the Authority for blending. The Phase 1 pipeline would provide reliability and redundancy to 
an interconnected regional water source. 

The RO project as a supplemental water source for the SCF is expected to allow the City to 
meet water demands and the TDS standard through 2035. The Authority project could be 
expected to meet water demands and the TDS standard given that the SCF TDS remains 
at historical average values. The Authority Phase 1 pipeline project provides regional 
cooperation opportunities while the RO project provides confidence that the City will be able 
to meet the TDS standard at all times.  
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APPENDIX A – HISTORICAL DATA (TDS, DEMAND, AND 
PEAKING FACTORS) FOR LOOK-BACK ANALYSIS 

  



Historical Demand and TDS Data Used for Blending Analysis

Month-Year PF Month-Year PF Month-Year PF Year Demand (mgd)
Jan-07 1.04 Apr-10 0.98 Jul-13 0.75 2007 4.5
Feb-07 1.04 May-10 1.04 Aug-13 0.80 2008 4
Mar-07 1.33 Jun-10 1.12 Sep-13 0.75 2009 4.15
Apr-07 1.18 Jul-10 0.93 Oct-13 0.92 2010 4.3

May-07 1.13 Aug-10 0.85 Nov-13 1.10 2011 4.25
Jun-07 0.96 Sep-10 0.92 Dec-13 1.10 2012 4.39
Jul-07 0.9 Oct-10 0.91 Jan-14 1.05 2013 4.2

Aug-07 0.85 Nov-10 1.25 Feb-14 1.01 2014 4.31
Sep-07 0.81 Dec-10 1.09 Mar-14 1.02
Oct-07 0.85 Jan-11 1.09 Apr-14 1.05
Nov-07 0.97 Feb-11 1.08 May-14 1.08
Dec-07 0.95 Mar-11 1.08 Jun-14 0.92
Jan-08 1.03 Apr-11 1.12 Jul-14 0.92
Feb-08 1.09 May-11 1.16 Aug-14 0.93
Mar-08 1.01 Jun-11 1.15 Sep-14 0.99
Apr-08 1.09 Jul-11 0.81 Oct-14 0.91

May-08 1.29 Aug-11 0.79 Nov-14 1.01
Jun-08 0.97 Sep-11 0.78 Dec-14 1.10
Jul-08 0.71 Oct-11 0.85

Aug-08 0.74 Nov-11 1.00
Sep-08 0.79 Dec-11 1.09
Oct-08 0.99 Jan-12 1.19
Nov-08 1.18 Feb-12 1.16
Dec-08 1.11 Mar-12 1.23
Jan-09 1.01 Apr-12 1.22
Feb-09 1.09 May-12 1.04
Mar-09 1.18 Jun-12 0.86
Apr-09 1.13 Jul-12 0.79

May-09 1 Aug-12 0.80
Jun-09 0.96 Sep-12 0.87
Jul-09 0.94 Oct-12 0.93

Aug-09 0.77 Nov-12 1.21
Sep‐09 0.83 Dec-12 1.05
Oct‐09 1.02 Jan-13 1.17
Nov‐09 1.07 Feb-13 1.18
Dec‐09 1.00 Mar-13 1.14
Jan‐10 1.00 Apr-13 1.10
Feb‐10 0.93 May-13 1.06
Mar‐10 0.98 Jun-13 0.93

Historical Monthly Peaking Factors Historical Demand



Historical Demand and TDS Data Used for Blending Analysis

1/31/2007 548 1/6/2010 612 1/2/2013 652
2/20/2007 612 2/3/2010 696 2/5/2013 596
3/7/2007 564 3/3/2010 576 3/6/2013 608
4/4/2007 656 4/7/2010 444 4/3/2013 624
5/2/2007 688 5/4/2010 444 5/7/2013 572
6/6/2007 644 6/2/2010 552 6/4/2013 640
7/2/2007 720 7/14/2010 300 7/2/2013 356
8/6/2007 536 8/4/2010 468 8/7/2013 348
9/5/2007 432 9/1/2010 312 9/4/2013 228

10/3/2007 416 10/6/2010 360 10/2/2013 244
11/7/2007 552 11/3/2010 460 11/13/2013 416

12/12/2007 632 12/1/2010 540 12/11/2013 444
1/2/2008 608 1/6/2011 652 1/8/2014 536
2/5/2008 660 2/2/2011 624 2/18/2014 580
3/5/2008 588 3/2/2011 676 3/5/2014 520
4/2/2008 620 4/6/2011 620 4/8/2014 584
5/7/2008 700 5/4/2011 616 5/6/2014 548
6/4/2008 584 6/1/2011 588 6/4/2014 580
7/1/2008 588 7/6/2011 648 7/2/2014 596
8/4/2008 388 8/3/2011 544 8/6/2014 288
9/2/2008 260 9/6/2011 324 9/4/2014 348

10/7/2008 448 10/5/2011 444 10/1/2014 228
11/4/2008 520 11/2/2011 272 11/12/2014 464
12/2/2008 536 12/7/2011 472 12/11/2014 368
1/6/2009 564 1/4/2012 484
2/3/2009 608 2/1/2012 564
3/3/2009 652 3/14/2012 612
4/1/2009 740 4/4/2012 600
5/5/2009 636 5/2/2012 668
6/2/2009 636 6/6/2012 604

7/14/2009 332 7/2/2012 448
8/5/2009 336 8/6/2012 444
9/2/2009 308 9/5/2012 308

10/7/2009 452 10/2/2012 276
11/4/2009 568 11/7/2012 432

12/10/2009 576 12/4/2012 496

Date of 
Sample

TDS 
(mg/L)

Date of 
Sample TDS (mg/L) Date of 

Sample
TDS 

(mg/L)

Historical SCF Data Used for Look-Back. Average/Max Monthly Used for 
Projection Scenarios



Historical Demand and TDS Data Used for Blending Analysis

CCU
Weekly 
Authority

SCF 
Sample 

Date 
(matched)

Date of 
Sample TDS (mg/L)

SCF 
Sample 

Date 
(matched)

Date of 
Sample

TDS 
(mg/L)

SCF Sample 
Date 

(matched)

Date of 
Sample TDS (mg/L)

7/14/2009 7/14/2009 491 10/5/2011 10/4/2011 385 1/8/2014 1/7/2014 324
8/5/2009 8/5/2009 384 11/2/2011 11/1/2011 373 2/18/2014 2/18/2014 360
9/2/2009 9/2/2009 357 12/7/2011 12/6/2011 376 3/5/2014 3/4/2014 352

10/7/2009 10/7/2009 318 1/4/2012 1/3/2012 388 4/8/2014 4/9/2014 364
11/4/2009 11/4/2009 348 2/1/2012 1/31/2012 391 5/6/2014 5/6/2014 356

12/10/2009 12/10/2009 339 3/14/2012 3/13/2012 355 6/4/2014 6/3/2014 384
1/6/2010 1/6/2010 362 4/4/2012 4/3/2012 380 7/2/2014 7/1/2014 376
2/3/2010 2/3/2010 369 5/2/2012 5/1/2012 388 8/6/2014 8/5/2014 352
3/3/2010 3/3/2010 403 6/6/2012 6/5/2012 432 9/4/2014 9/2/2014 324
4/7/2010 4/7/2010 446 7/2/2012 7/3/2012 400 10/1/2014 10/1/2014 332
5/4/2010 5/4/2010 470 8/6/2012 8/8/2012 408 11/12/2014 11/10/2014 316
6/2/2010 6/2/2010 428 9/5/2012 9/5/2012 344 12/11/2014 12/9/2015 316

7/14/2010 7/14/2010 424 10/2/2012 10/2/2012 360
8/4/2010 8/4/2010 376 11/7/2012 11/6/2012 300
9/1/2010 9/1/2010 362 12/4/2012 12/4/2012 300

10/6/2010 10/6/2010 348 1/2/2013 1/2/2013 332
11/3/2010 11/3/2010 354 2/5/2013 2/5/2013 332
12/1/2010 12/1/2010 320 3/6/2013 3/5/2013 360
1/6/2011 1/6/2011 360 4/3/2013 4/2/2013 464
2/2/2011 2/2/2011 407 5/7/2013 5/7/2013 384
3/2/2011 3/2/2011 439 6/4/2013 6/4/2013 372
4/6/2011 4/6/2011 446 7/2/2013 7/2/2013 360
5/4/2011 5/4/2011 295 8/7/2013 8/6/2013 332
6/1/2011 6/1/2011 326 9/4/2013 9/4/2013 332
7/6/2011 7/6/2011 435 10/2/2013 10/1/2013 292
8/3/2011 7/19/2011 450 11/13/2013 11/12/2013 280
9/6/2011 8/30/2011 423 12/11/2013 12/10/2013 296

Daily Authority TDS (from 
conductivity)

* 2009 to August 2011 data are daily TDS values estimated from conductivity. Aug 2011 to Feb 2012 values were replaced 
with CCU values (closest date match) because the Authority conductivity probe malfunctioned. March 2012 to 2015 data 

are weekly TDS benchmark lab data. All matched to City data based on date of sample

Authority Monthly Match with SCF
Historical Authority Data Used for Look-back



Historical Demand and TDS Data Used for Blending Analysis

3/1/2012 322 11/27/2012 327 8/13/2013 344 5/1/2014 372 1/13/2015 344
3/13/2012 355 12/4/2012 300 8/20/2013 340 5/6/2014 356 1/21/2015 324
3/20/2012 347 12/11/2012 308 8/28/2013 328 5/13/2014 376 1/27/2015 312
3/27/2012 384 12/18/2012 312 9/4/2013 332 5/20/2014 380 2/3/2015 340
4/3/2012 380 12/25/2012 292 9/10/2013 336 5/28/2014 372 2/9/2015 348

4/10/2012 388 1/2/2013 332 9/17/2013 300 6/3/2014 384 2/17/2015 332
4/17/2012 368 1/9/2013 356 9/24/2013 316 6/11/2014 380 2/24/2015 336
4/24/2012 380 1/15/2013 352 10/1/2013 292 6/17/2014 376 3/3/2015 328
5/1/2012 388 1/22/2013 344 10/8/2013 304 6/24/2014 360 3/11/2015 316
5/8/2012 392 1/29/2013 336 10/15/2013 292 7/1/2014 376 3/18/2015 332

5/15/2012 416 2/5/2013 332 10/22/2013 264 7/9/2014 388 3/24/2015 324
5/22/2012 420 2/12/2013 392 10/29/2013 308 7/15/2014 356 4/1/2015 352
5/29/2012 408 2/19/2013 352 11/5/2013 300 7/22/2014 376 4/7/2015 340
6/5/2012 432 2/27/2013 348 11/12/2013 280 7/29/2014 340

6/12/2012 412 3/5/2013 360 11/20/2013 292 8/5/2014 352
6/19/2012 404 3/12/2013 340 11/26/2013 256 8/13/2014 336
6/26/2012 404 3/19/2013 312 12/3/2013 312 8/19/2014 340
7/3/2012 400 3/26/2013 412 12/10/2013 296 8/26/2014 336

7/10/2012 412 4/2/2013 464 12/17/2013 316 9/2/2014 324
7/17/2012 404 4/9/2013 356 12/26/2013 344 9/10/2014 332
7/23/2012 392 4/17/2013 376 1/2/2014 324 9/16/2014 324
7/31/2012 360 4/23/2013 416 1/7/2014 324 9/23/2014 324
8/8/2012 408 5/1/2013 360 1/14/2014 344 10/1/2014 332

8/15/2012 412 5/7/2013 384 1/22/2014 348 10/6/2014 328
8/22/2012 376 5/14/2013 388 1/28/2014 336 10/13/2014 312
8/29/2012 368 5/21/2013 392 2/4/2014 348 10/20/2014 320
9/5/2012 344 5/29/2013 380 2/11/2014 348 10/27/2014 300

9/18/2012 340 6/4/2013 372 2/18/2014 360 11/3/2014 324
9/25/2012 352 6/11/2013 376 2/24/2014 352 11/10/2014 316
10/2/2012 360 6/18/2013 400 3/4/2014 352 11/17/2014 328
10/9/2012 352 6/25/2013 352 3/11/2014 352 11/25/2015 308

10/17/2012 320 7/2/2013 360 3/18/2014 356 12/2/2015 360
10/23/2012 344 7/9/2013 336 3/25/2014 360 12/9/2015 316
11/1/2012 320 7/16/2013 324 4/1/2014 360 12/16/2015 352
11/6/2012 300 7/23/2013 316 4/9/2014 364 12/23/2015 336

11/14/2012 296 7/31/2013 340 4/15/2014 352 1/2/2015 308
11/20/2013 327 8/6/2013 332 4/22/2014 372 1/7/2015 288

TDS (mg/L) TDS 
(mg/L)

Authority Weekly Data Averaged on a  Monthly Basis (Table 3 in Text) and Used for Projection Scenarios
Date of 
Sample

TDS 
(mg/L)

Date of 
Sample

TDS 
(mg/L) Date of SampleDate of 

Sample
TDS 

(mg/L)
Date of 
Sample
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APPENDIX C – COST ANALYSIS 
 
 

 



Cost Analysis

Average Annual Water Production (past 24 months) 4.255
Current Monthly Average Total O & M Costs 230,943.08 Chemical Costs per 1,000 Gallons 0.19
Current Daily Average WTP Total Cost (past 24 months) 7,592.65     Power Costs per 1,000 Gallons 0.38
Average Total Cost ($/MG) 1,784.41     Labor Costs per 1,000 Gallons 0.17
Current Monthly Average WTP Electrical Cost (past 24 months) $24,972.63 Membrane Replacement 0.09
Current Daily Average WTP Electrical Cost (past 24 months) $832.42 Other (including repair and maintenance) 0.21
Average Electrical Cost ($/MG) $195.63 Total O&M ($/1,000 gal) 1.04$             
Calculated Average Electrical Cost ($/1,000 gal) $0.20
Current Monthly Average WTP Chemical Costs (past 24 months) $46,598.13

Current Daily Average WTP Chemical Cost (past 24 months) $1,553.27
Average Chemical Cost ($/MG) $365.05 $/kgal $2.70
Current Average Chemical Cost ($/1,000 gal) $0.37

Total O&M ($/1,000 gal) $1.78

$1.37
Daily Inactive Costs $5,831.27
O&M Active minus inactive $/kgal $0.41

SCF O&M Costs (from 2013/2014 Actual Budget)

RO O&M Costs from 2010 Tetra Teach Design Report

Authority Water Purchase (O&M) 

O&M Inactive (less Electrical and 
Chemical)

O&M Costs



Cost Analysis

Total 
Water 
Purchas
ed (MG)

Water 
Purchased 
(kgal)

Total Water 
Cost 

Annual Water 
Cost

Total 
Water 
Produce
d (MG) 

Water 
Produced 
(kgal) Water Cost 

Annual Water 
Cost

Number 
of Days Base Costs

Base Annual 
Costs

1,925    1,925,461      5,198,745$    945,226$        6,635    6,634,662   2,746,448$ 499,354$      2008 11,706,281$    2,128,415$    

Average 
Annual Costs 3,572,995$     
Total Costs 19,651,474$   
$/kgal $2.29

Total 
Water 
Produce
d (MG)

Water 
Produced 
(kgal)

Total Water 
Cost 

Annual Water 
Cost

Total 
Water 
Produce
d (MG) 

Water 
Produced 
(kgal) Water Cost 

Annual Water 
Cost

Number 
of Days Base Costs

Base Annual 
Costs

6,053    6,052,681      6,294,788$    786,849$        6,407    6,407,200   2,652,289$ 331,536$      2,920  17,027,318$    2,128,415$   

Average 
Annual Costs 3,246,799$     
Total Costs 25,974,395$   
$/kgal $2.08

Authority Project

Authority
SCF

Active Base Costs

Look-Back Scenario

RO
SCF

Active Base Costs

RO Project



Cost Analysis

 Total Water 
Purchased 
(mg) 

 Water 
Purchased 
(kgal) 

 Total Water 
Cost 

 Total Water 
Produced 
(MG) 

 Water 
Produced 
(kgal)  Water Cost  

Number 
of Days 
per 

 Base Total 
Costs 

2018 387 387,447         1,046,106$     1,251          1,251,414   518,028$      365 2,128,415$      3,692,549$    
2019 391 391,084         1,055,926$     1,263          1,263,161   522,891$      365 2,128,415$      3,707,232$    
2020 395 394,721         1,065,745$     1,275          1,274,908   527,754$      365 2,128,415$      3,721,914$    

666,667$         
3,707,232$      

4.53
2,644$             

2.64$               

 Total Water 
Purchased 
(mg) 

 Water 
Purchased 
(kgal) 

 Total Water 
Cost 

 Total Water 
Produced 
(MG) 

 Water 
Produced 
(kgal)  Water Cost  

Number 
of Days 
per 

 Base Total 
Costs 

2018 731 730,568         1,972,534$     908              908,293      375,992$      365 2,128,415$      4,476,941$    
2019 739 739,135         1,995,663$     915              915,111      378,814$      365 2,128,415$      4,502,892$    
2020 748 747,701         2,018,792$     922              921,928      381,636$      365 2,128,415$      4,528,843$    

666,667$         
4,502,892$      

4.53
3,125$             

3.13$               

Annual Payment (assume capital cost, $2M paid equally over three years)

Base O&M Costs

Projection Scenario
Authority based on Historical Average SCF TDS

Year

Authority
SCF

 Total Costs 

Active

$/kgla

Annual O&M Costs (SCF and Authority)
Average Water Demand (2015 to 2020)

$/MG
$/kgla

Authority based on Historical Maximum SCF TDS

Year

Authority
SCF

 Total Costs 

Active Base O&M Costs

Annual Payment (assume capital cost, $2M paid equally over three years)
Annual O&M Costs (SCF and Authority)
Average Water Demand (2015 to 2020)

$/MG



Cost Analysis

 Total Water 
Produced 
(mg) 

 Water 
Produced 
(kgal) 

 Total Water 
Cost 

 Total Water 
Produced 
(MG) 

 Water 
Produced 
(kgal)  Water Cost  

Number 
of Days 
per 
Year 

 Base Total 
Costs 

2018 805 805,421         837,638$        833              833,438      345,005$      365     2,128,415$      3,311,058$    
2019 815 814,709         847,297$        840              839,534      347,529$      365     2,128,415$      3,323,241$    
2020 824 823,996         856,956$        846              845,631      350,053$      365     2,128,415$      3,335,424$    
2021 832 832,374         865,669$        851              851,130      352,329$      365     2,128,415$      3,346,413$    
2022 841 840,752         874,382$        857              856,629      354,605$      365     2,128,415$      3,357,403$    
2023 849 849,130         883,096$        862              862,128      356,882$      365     2,128,415$      3,368,392$    
2024 858 857,508         891,809$        868              867,627      359,158$      365     2,128,415$      3,379,382$    
2025 866 865,863         900,497$        873              873,150      361,444$      365     2,128,415$      3,390,356$    
2026 872 872,364         907,259$        878              878,070      363,481$      365     2,128,415$      3,399,155$    
2027 879 878,775         913,926$        883              883,082      365,556$      365     2,128,415$      3,407,896$    
2028 885 884,874         920,269$        888              888,405      367,759$      365     2,128,415$      3,416,443$    
2029 891 890,973         926,612$        894              893,728      369,963$      365     2,128,415$      3,424,989$    
2030 897 897,072         932,955$        899              899,051      372,166$      365     2,128,415$      3,433,536$    
2031 902 902,261         938,352$        904              903,580      374,041$      365     2,128,415$      3,440,807$    
2032 907 907,450         943,748$        908              908,109      375,916$      365     2,128,415$      3,448,079$    
2033 913 912,639         949,144$        913              912,639      377,791$      365     2,128,415$      3,455,350$    
2034 917 917,498         954,198$        917              917,498      379,802$      365     2,128,415$      3,462,414$    
2035 922 922,357         959,251$        922              922,357      381,814$      365     2,128,415$      3,469,479$    

Funded 
($16.06M)

Not Funded 
($32.12 M)

1,129,788$ 2,259,716$ 
3,398,323$ 3,398,323$ 

4.80 4.80
2,587$        3,232$        

2.59$          3.23$          
$/MG

RO Project based on Historical SCF TDS (same for projection based on historical average and maximum SCF TDS)

RO
SCF

 Total Costs 

Active Base O&M Costs

Year

$/kgla

Projection Scenario

Amortized Capital Payment
Annual O&M Costs (SCF and RO)

Average Water Demand, mgd (2015 to 2035)
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