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Q: Please state your full name, place of employment, and business address for the record. 

A: Raynetta Curry Grant, City of Titusville, 2836 Garden Street, Titusville, Florida 32796. 

Q: In what capacity are you employed by the City? 

A: I am employed by the City of Titusville as its Water Resources Director. 

Q. Do you have a resume? 

A. Yes. It is attached as Exhibit "Grant 1 ." 

Q: Do you have any specialized education and training relevant to this proceeding? 

A: I hold a Bachelors Degree in Civil Engineering and a Masters Degrees in Environmental 

Engineering. I also have a Diplomate from the American Academy of Environmental 

Engineers, specialty certificate in Water Supply/Wastewater Engineering. 

Q: Do you hold any professional licenses relevant to your testimony in this proceeding? 

A: Yes,  I am a professional engineer, licensed in Florida and Virginia. 

Q: What are your duties as Water Resources Director? 

A: As they most directly relate to this proceeding, I manage the City's public water system. The 

City's public water system provides retail potable water services in the form of residential, 

commercial and fire protection service. I also manage the City's wastewater system, which 

produces high quality reclaimed water, an important water resource for the City. 
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Q: Generally, what geographic area does the City's public water system serve? 

A: The City of Titusville has a water and sewer service area generally described as the area 

bounded by the Indian River Lagoon on the east, Kings Highway and Range Road on the 

south, Parrish Road on the north and extended westerly towards the St. Johns River. 

Q: How efficient is the City's water system in meeting the water supply needs of its customers? 

A: The City operates a very efficient public water system, which consistently meets all 

applicable state and federal drinking water standards. The City provides safe, quality water 

at very competitive rates. The success of the City's water system is documented in our 

Consumer Confidence Report, which is attached as Exhibit "Grant 2." 

Q: Does the City presently have any plans to expand its service area? 

A: The City is well positioned to meet the potable water needs of any communities in the 

vicinity of the City's service area that are not served by the County or another municipality. 

However, the urbanizing areas of northern Brevard County that are not in the City of 

Titusville's service area are in the Brevard County service area. The City does not have plans 

to expand its service area in the near term, because there is not an unmet need for potable 

water service in northern Brevard County at the present time. 

Q: Does the City presently have any unmet need for potable water supplies? 

Q: Does the City project any unmet needs for water supplies in the near future? 

A: No. The City has a thorough water supply planning process, through which the City will 

meet all its projected potable water supply needs. As part of my duties as Water Resources 

Director, I supervise the City's water supply and infrastructure planning processes to ensure 

that the City can meet future water system demands, including the fire protection needs of the 
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City. The City regularly updates its growth projections and reviews its water supply 

development plans to ensure that the City can cost-effectively meet future water needs. In 

order to meet projected future water demands, the City is in the process of expanding its 

allocated water supplies to meet projected increases in potable water supply needs. The City 

has applied to the St. Johns h v e r  Water Management District for water use permits for a 

Q: Do you work closely with Brevard County and other pubIic water utilities in northem 

Brevard County as part of your duties as Water Resources Director? 

A: Yes. The City of Titusville works closely with both the City of Cocoa and Brevard County 

to coordinate water supply efforts. 

Q: Are you aware of any unmet potable water supply needs in northem Brevard County? 

A: No. Each local government water utility is required by state law to develop a plan for 

meeting its projected potable water demands. This is generally done as part of the 

infrastructure element of the locality’s comprehensive plan. In the 2002 Legislative Session, 

the Florida Legislature added the requirement that each local government comprehensive 

plan evaluation and appraisal report include a work plan covering at least a 10-year planning 

period for building water supply facilities that are identified in the element as necessary to 

serve existing and new development and for which the local government is responsible. 

Q: Is there a regional planning process designed to ensure that the water needs in Brevard 

A: Yes. The Water Supply Board of Brevard County was established by the County and the 

municipalities for the purpose of working cooperatively to ensure the water needs in the 

County are met. Brevard County and the municipalities in the County have an efficient 
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method for providing and expanding water systems to meet the needs in the County through 

interlocal agreements, local ordinances, and coordination by the Water Supply Board. The 

St. Johns River Water Management District also conducts a water supply planning process. 

A copy of its District Water Supply Plan is attached as Exhibit "Grant 3." 

Q: Are you familiar with the Farmton Water Resources, LLC. application to the Florida Public 

Service Comniission for an original certificate for operating a water utility in northem 

Brevard and southern Volusia Counties? 

Q: Is there a need for the potable water utility in northem Brevard County, as proposed in the 
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A: No. Farmton appears to indicate that much of the existing needs in the proposed service area 

can be met with the existing water supply sources and infrastructure. Additional potable 

water demands based on future growth described in the application are purely speculative. 

Q: Would the City of Titusville be able to cost-effectively provide services in the area of 

northern Brevard County where the Farmton application proposes to provide services, if a 

A: Yes. If a need for potable water supplies developed in that area, the City is in a very good 

position to meet those needs. Brevard County would also be in a good position to supply the 

needs in the proposed Farmton service area in northem Brevard County. The City and the 

County have a history of working cooperatively to ensure that water supply needs are met. 

When a need arises, the City and the County will work cooperatively with any developers to 

22 

23 agreement. 

determine which utility can best meet the water supply needs and reach an appropriate 
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Q: Is there a need for bulk potable water services in northem Brevard County, as proposed in the 

A: No. I work closely with each of the public water utilities in northern Brevard County, and I 

am not aware of any presently existing demand for bulk water in the region. 

Q: In your opinion, what is the purpose Farrnton's certificate application? 

A: The Farmton application states that the purpose of the proposed service area is to provide for 

retail potable water supply needs, fire protection and bulk potable water needs. I do not 

believe that this is the primary purpose of the Farmton application. I believe the purpose of 

the Farmton application is to give the Miami Corporation leverage in opposing the City of 
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Titusville's water use permit application for its new wellfield and to force the City to 

purchase bulk water from the Miami Corporation, through Farmton Water Resources, LLC. 

The City has exchanged multiple pieces of correspondence with the Miami Corporation and 

its representatives that make this purpose quite apparent. Copies of this correspondence and 

related documents are attached as Composite Exhibit "Grant 4." 

Q: In your opinion, is the new water utility proposed by Farmton in the public interest? 

A: No. If Farmton is successful, and the Miami Corporation prevents the City from developing 

its new wellfield, it will result in higher water rates for the customers of the City's public 

water system. This result would be contrary to the public interest. 

Q: In addition to your direct testimony, do you anticipate offering testimony for impeachment or 

A: Yes, to the extent needed. 
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R A Y ” A  CURRY G m ,  P.F-, DEE 
1950 Jordan Street 

fitusville, Florida 32780 
-.- 

summy: 
Extensive a d m m t i v e  experience that includes: I )  mcuti.ve management of a 
water/wtevder a d  stormwater utility; 2) mgine&ng “gement of design, 
construction and rehabilitation projects for water, wastewater, stormwater a d  support 
hilities; 3) development and implemenlation of water research programs and 
corresponding budgets; and 4) supervision of t e c h i d  and support staff. 

Watcr Resources Dcpartment; Titusville, Florida May, 1999 to Present 
Director 

Directs the water/wastewata and stomwater utility of Tirtusville, Florida Responsible 
for overall o r g e l i o n  and direction of administrative and operational divisions 
including water production, water distribution, water reclamation, wastewater collectkm, 
stormwater management, laboratory services and engineering. Develops, d y x e s  and 
monitors $50 million operational and capital budpt. Provides o v d l  strategic long- 
range planning. Fonnuhtes and directs department policies and work performance to  
ensure effective and e&cient operations. 

Wa t e I; Envi ro u men t Res em rch Frr u n da tion 
Research Program Director 

I991 to 1999 

Directed water researc;b propm~ valued at over 520 million related TO municipal 
wastewater coltecrion, treatment and disposal. Established long-range planing initiatives 
set priorities and determined progrm budgets. Reported on research prog~am to 15 
member Board of Directors. Supervised project managers and support s t a f f  and directed 
all aspects of research and engineering projects. Exmples of specific projects included 
assessing innovative materials and techniques for new and replacement sewers, re- 
engineering wastewater treatment faciliries, developing prrdjctivc: tmls fbr measuring 
sewer degradation, developbg business process systems for water and wastewater 
utilities and benchmakiq the operations and ” m c e  of wastewater treatment 
phnts and collection systems. Provided technical guidance in the develppment of 
proposals for federal and state grant applications. Established and maintained liaisons 
with government agencies, municipal water and wastewater utiliries, and commcrcial 
firms to coordinate activiries and m a t e  partnctships. 



Fairfax County Department of Public Works 
Engineer I1 

1988 tu 1991 

Managed design of capital improvement and development projects fbr storm drainage, 
stormwater man-3gcme.nt and flood control system. Negotiated and administered 
ArchitectEngineer design contracts and determined S C O ~  of services. Reviewed 
engineering designs and assured conformance with county standards. Provided 
engineering support during project construction Conducted all aspects of in-house &$&I 

projects including establishhg design parameters by applying hydrologic and hydraulic 
models, developing erosion and sediment control plans, and assessing water quality 
impacts. Coordinated and conducted public meetings with developers, citizen gmups, 
elected officials and individual property owners. 

Washington Suburban Ssnitary Commkion 1984 to I988 

Project Manager 

I Matrix management of IS-person team engaged h design contracts of water and 
wastewater treafmnt plants, pumping stations, s t o m ~ a  management facilities, and 
support &cilities. Directly managed Architect@nghem consultant t e a m  for planning, 
design and construction. of capital improvement projects. Successfidly negotiated design 
contracts within program cost. Managed in-house review of  complex 
civiVelectrical/mech.anic;tl shop drawings and achieved timely retums to included 
problem resolution and minimi;cation of change order costs. Communicated complex 
technical concepts of projects to non-technical community representatives, elected 
officials and the public. 

Planning Manager 

Conducted planning analyses of water and wastewater systems based on County prowth 
and development pmjtxhns. Provided technical review during plannjng and design 
stages of Development Autbxization Process. Reviewed existing zoning requirements 
and proposed land use changes. Coordinated with local p h n h g  entities for the 
development of engineering, economic and environmenkd studies required for facility 
p I k g  analyses. 

Civil Engineer 

Supervised utility maintenance crews engaged in xpak and inspection of water, sewer, 
iurd storm draKzage systms. Managed rehabilitation and construction contracts for water 
distribution systems and sanitary sewer systems. Developd cost estimates for water and 
sewer projects. Inspected contractor quality and progress. Reviewed project plans for 
hnctional design and conformance to Commission -standards. 



Bachelor of Science, Civil Engineering 
Howard University, Washington, D.C. 

LICENSURE: 

Registered Professionid Engher,  State of Virginia VN020128 

Registered Professional Engineer, State of Florida FL/55 159 

Diplomate, American Academy of Environmental Engineers; Specialty Certification in 
Water S upply/Wastewat er Eng meaing 

Water Environment Federarion, Amencan Society df Civil Enghee;xs, American 
Academy of Environmmtal Engineers, Toaqmastm htmtiond,  American Water 
Works Association 

A 
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City of Titusville Consumer Confidence Report 



The 

Providing you mzd your family with reliable high quality water 
and professional services is the primary goal of the City of 
Titimil le Wu te r Resources Depu ron e? i t. Tli 1’0 ugh our atin un I 
drinking water quality report, The Waier We Drink (2002), w e  are 
rible to provide yau, our drinking water coiisiwerh, iizfomation 
uhour rhc 4udi1-y uj’ rhe drinking warn you received from rhe 
Warrr Resources D~partnrmt during the 2002 calendar year. This 
report also gives ids the opportunity to let you know soine basic 
facrs abour our watrr system, CIS well as some of our current 
projects and programs. 

We are proud co announce that us shown i iz  the Waier Quality 
Test Results table in this report, TitusviZle’s drinking water meets 
or exceeds all federal aad state requirements. 

art treatment, or efSicient delivery sysiems, each division in the Water Resources Department is dedicaled 

Water Resources Management Team 

Whether it is through long-range source plarriring, stute-of-the- 

Raynetla Cirrry Grunt, P.E., DEE 
Water Resources Director 

I- > b C U S  ON QUALITY 
v) Water quality is continually monitored during each stage of the water treatment process and 
3 throughout the distribution system in order to insure that Titusville’s water consumers receive 
+ only the highest quality water possible. Every producing well undergoes eleven different water 

quality tests on a quarterly basis. Each day, in addition to the water quality monitoring that is 
k‘- required and described in this report, approximately 225 analyses are performed at the Mourning 
y- Dove Water Treatment Plant. Tests are performed on the raw water entering the plant, the water 0 during treatment, and the finished water before its entry into the distribution system. Once in the 

distribution system, 187 water quality tests are performed each month. 

>4 The City of Titusville routinely monitors for contaminants in your drinking water in 
4- accordance with Federal and State laws, rules, and regulations. Except where indicated 

otherwise, this report is based on the results of our monitoring for the period of January 1, 2002 
to December 31, 2002. As authorized and approved by the Environmental Protection Agency 
(EPA), the State has reduced monitoring requirements for certain contaminants to less often than 
once per year because the concentrations of these contaminants are not expected to vary 
significantly from year to year. Therefore, some of our data (e.g., for organic contaminants), 
though representative, is more than one year old. 

I- 

I- 



WATER SOURCES AND TREATMENT 
Titusville’s primary source of water is 

Florida’s surficial aquifer. Approximately 4.25 
million gallons of water per day (MGD) are 
drawn from the City’s two well fields. This raw 
groundwater is pumped to the Mourning Dove 
Water facility where it is treated to drinking 
water quality standards. The treatment process 
includes lime softening (to reduce hardness), 
chloramination (for disinfection), and 
fluoridation (for dental health). The h a 1  step of 

from current wellfields. In addition, stormwater 
improvements, proactive conservation efforts, 
and a broader reclaimed water program are 
being developed to promote aquifer recharge 
and extend current drinking water supplies. 

One recently completed project that 
expanded the use of reclaimed water and offset 
the amount of potable (drinking) water used was 
the Highway 50 Landscape and Reuse Project. 
This project not only included landscaping for 
the medians along Highway 50 from Bama 

the treatment process 
is a sand filtration 
system that filters 
out any remaining 
impurities so that 
our custoniers 
receive high quality, 
great tasting water. 

The Mourning 
Dove facility 
operates 24-hours-a- 

Avenue east to U.S. 1, it also 
included the installation of reuse 
lines to support the landscaping 
from Baiiia east to the railroad. 
Reusc stub-outs along the route 
were included in the project so that 

ater could be provided 
to those properties that have 

wells that impact the 
City’s wellfield. By 
eliminating competitive 
uses, an adequate water 
supply can be provided 
to all users. 

day seven-days-a-week in order 
to meet your water nee 
serves as the administrative 
center for the Water Resources 
Depart men t . MEETING 

TOMORROW’S 
CHALLENGES 

To augment its water supply, 
the City of Titusville purchases 
treated water froin the City of 
Cocoa. During 2002, an average 

In addition to 
efficiently and 

of 0.629 million gallons of water a day was 
received from Cocoa. Cocoa draws its water 
from wells in the Floridan Aquifer and the 
intermediate aquifer, as well as from surface 
water at the Taylor Creek Reservoir. 

PROTECTING AND MANAGING TODAY’S 
WATER RESOURCES 

The City of TitusviIle recognizes the need to 
protect and manage the City’s current water 
sources by maximizing the yield and quality of 
existing soiirces. System improvements, such 3s 
increased well maintenance and rehabilitation 
and innovative well field management 
techniques have significantly increased the yield 

effectively using current water resources, 
Titusville recognizes the need to develop new 
sources. In January 2003, the City brought on 
line four wells in the Parkland Wetland in 
northwest Titusville. These four wells provide a 
combined total of 82 1,000 gallons of water per 
day. The City is also currently exploring the 
option of locating a well field in northwest 
Brevard County. This well field would draw 
from the Upper Floridan Aquifer and would 
provide quaIity raw water that would be 
consis tent with Ti tusville’ s current treatment 
process. It is anticipated that this source would 
supply an adequate quantity of water to meet 
Titusville’s needs through 2020. 



EPA STATEMENT ON WATER SOURCES AND 
C o NTAMI N AN T s 

The sources of drinking water (both tdp water 
and bottled water) include rivers, lakes, streams, 
ponds, reservoirs, springs, and wells. As water 
travels over the surface of the land or through 
the ground, it dissolves naturally occiirring 
minerals and, in some cases, radioactive 
material, and can pick up substances resulting 
from the presence of animals or from human 
activity. 

Contaminants that may be present 
in source water include: 
(A) Microbial contaminants, such as 

viruses and bacteria, which may 
come from sewage treatment 
plants, septic systems, agricultural 
livestock operations, and wildlife. 

salts and metals, which can be 
naturally-occurriiig or result from 
urban stormwater runoff, 
industrial or domestic wastewater 
discharges, oil and gas production, 
mining, or farning. 

(C> Pesticides and herbicides, which 
may come from a variety of 
sources such as agriculture, urban 

(B) Inorganic contaminants, such as 

(D) Organic chemical contaminants, including 
synthetic and volatile organic chemicals, 
which are by-products of industrial 
processes and petroleum production, and 
can also come from gas stations, urban 
stormwater runoff, and septic systems. 

(E) Radioactive contaminants, which can be 
naturally occurring or be the result of oil 
and gas production and mining activities. 

safe to drink, the EPA prescribes 
regulations, which limit the amount of 
certain contaminants in water provided 
by public water systems. The Food and 
Drug Administration (FDA) 
regulations establish limits for 
contaminants in bottled water, which 
must provide the same protection for 
public health. 

Drinking water, including bottled 
water, may reasonably be expected to 
contain at least small amounts of some 
contaminants. The presence of 
contaminants does not necessarily 
indicate that the water poses a health 

In order to ensure that tap water is 

risk. More information about contaminants and 
stormwater runoff, and residential uses. potential health effects can be obtained by 

calling the Environmental Protection Agency’s 
Safe Drinking Water Hotline at 1-800-426-4791. 



SECURITY 
The Water Resources Department is committed to protecting the water supply and the well being of its 

water consumers. We continually review and upgrade our procedures and FdciIities to insure the safety of 
your water from the time it is pumped from the ground until its delivery to your home. Citizens can play a 
vital role in keeping our caiimunity and water facilities safe by reporting any suspicious activities to the 
Water Resources Department at 383-5650 or the City of Titusville Police Department at 264-7800. 

CQCCA R ~ S U L X  
The City of Cocoa's water quality test results are included in this report since Titusville purchases 

water from Cocoa. Due to its use of surface water, Cocoa monitors turbidity (a measure of the cloudiness 
of the water). Turbidity is usually monitored as an indicator of the effectiveness of a system's filtration 
system. High turbidity can hinder the effectiveness of disinfectants. In addition, a microbial organism 
found in surface water throughout the United States is Ctyptosporidium. For further information on 
Cocoa's water quality, contact the City of Cocoa at (321) 639-7602. 

WATER QUALITY TEST RESULTS 
As shown in the table on the following two pages, the water that Titusville Water Resources delivers 

to your home surpasses all federal and state requirements for drinking water. Below is a list of definitions 
and abbreviations lo assist you as you review the information presented, 

helaximum Contaminan: 1 eve1 Goal 
or MCLG 

hilaximum Resrduol Disinkclanl Level 
Go01 01 MRDLG 

The highest level of a contaminant that is allowed in drinking water. 
MCLs are set as close to the MCLGs as feasible using the best available 
treatment technology. 
The level of a contaminant in drinking water below which there is no 
known or expected risk to health. MCLGs allow for a margin of safetyo 
The concentration of a contaminant that, if exceeded, triggers treatment 
or othcr requiremcnts that a water systcm must follow. 

A required process intended to reduce the level of a contaminant in 
d Kinking water. 
The highest level of a disinfectant allowed in drinking water. There is 
convincing evidence that addition of a disinfectant is necessary for 
control of microbial contaminants. 
The level of a drinking water disinfectant below which there is no known 
or expected risk to health. MRDLGs do not reflect the benefits of the use 
of disinfectants to control microbjal contaminants. 

Not applicable. 

One part by weight of analyte to I million parts by weight of the water 
sample. 

Onc part by weight of analyte to 1 billion parts by weight of the water 
sample. 

One part by weigh1 of analyte to 1 trillion parts by weight of the water 
sample. 

Measure of the radioactivity in water. 
Measure of' radiation absorbed by the body. 
Measure of the clarity of water. Turbidity in excess of 5 NTU is just 
noticeable to the average person. 







CONSERVAT~ON & Y o u  
The City of Titusville Water Resources 

Conservation Office is responsible for planning, 
coordinating, and implementing education and 
public relations programs relating to conserving 
and preserving our precious water resources. 
Through programs such as facility tours, group 
presentations. storm drain marking, and Florida 
Friendly landscape education, Titusville strives to 
educate and inform its water consumers of methods 
to reduce pollution and conserve water. 

/\1EW CONSERVATION PROGRAMS IN 2003 
The Toilet Retrofit Rebate Program, which 

began in April of 2003, offers rebates to customers 
who change out high-volume toilets with ultra low- 
How toilets. During 2003, this rebate program met 
with such an overwhelming response from 
consumers that requests for rebates quickly 
outpaced funding available. The Conservation 
Office hopes to continue to offer this program on 
an annual basis. 

The Showerhead Exchange Program offers free 
new low-flow showerheads to Titusville water 
customers bringing in old high-volume 
showerheads. The first day of the Showerhead 
Exchange Program resulted in over 300 
showerheads being exchanged. In response to such 
an enthusiastic positive reception, the Conservation 
Office has made the Showerhead Exchange 
Program avaiIable on a year-round basis. 

Florida Nalive Plant Mural - Mourning Dove Water Treatment Plant 



PRSTD STD 
US POSTAGE 

PERMIT NO. 773 
MELBOURNE, FL 32901 



Exhibit Grant 3. 

St. Johns River Water Management District, District Water Supply Plan (2000) 



Special Publication SJZOOO-SP1 

District Water Supply Plan 

Edited by 
Barbara A. Vergara, P.G. 

I 
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Special Publication SJ2000-SP1 

District Water Supply Plan 

Edited by 
Barbara A. Vergara, P.G. 

Professional ~egjG$&t 
License No. PG0006522 

June 9,2000 

SEAL 

St. Johns River Water Management District 
Palatka, Florida 

2000 



The St. Johns River Water Management Distr-ict (SJRWMD) was created by the Florida Legislahue in 1972 
to be one of five water management districts in Florida. It includes a l l  or part of 19 counties in northeast 
Florida. The mission of SJRWMD is to manage water resources to ensure their continued availability while 
maximizing environmental and economic benefits. It accomplishes its .mission through regulation; applied 
research; assistance to  federal, state, and local governments; operation and maintenance of water control 
works; and land acquisition and management. 

Special Publications are published to disseminate information colleded by SJRWMD in pursuit of its 
mission. Copies of this report can be obtained from: 

Library 
St. Johns River Water Management District 

Palatka, FL 32178-1429 

Phone: (904) 329 4132 

P.O.Box1-429 - 



Abstract 

ABSTRACT 

Located in northeastem Florida, the St. Johns River Water Management 
District ( S J R W )  covers approximately 12,400 square d e s  (about 
8 million acres), or about 21 percent of the state’s total area. SJRWMD 
includes all or part of 19 counties, numerous cities and towns, and the 
major urban centers of Jacksonville and Orlando, with a total population 
of almost 3.5 million people. This population is projected to increase by 
about 50 percent, to nearly 5.2 million, by 2020. 

Total water demand for S J R W  is projected to increase fkom about 1.37 
billion gallons per day in 1995 to about 1.85 billion gallons per day in 2020, 
based on water use projections provided by water users. The projected 
increase of approximately 480 million gallons per day represents a total 
districtwide growth of 35 percent. Public supply increases account for 
about: 85 percent of the total projected increase. 

For the last decade, SJRWMDs water supply planning and assessment 
investigations have documented that the rate of wifhdrawal of 
groundwater in certain areas of SJRWMD is approaching the rate that 
cannot be sustained without causing unacceptable adverse impacts to the 
water resources and related natural systems. Water supply planning 
results to date show that at some locations these sustainable rates will 
likely be approached in the foreseeable future, well within the current 
20-year planning horizon. 

This District Water Supply Plan (DWSP) addresses current and future water 
demands, traditional and alternative water sources, and water supply 
infrastructure improvements required to meet 2020 water supply needs 
while sustaining water quality, wetland and aquatic systems, and existing 
legal uses. The planning process has been ongoing for many years. The 
process has several distinct elements, kcluding water supply assessments 
conducted in 1994 and 1998, alternative water supply strateges 
investigations conducted from 1995 through 1998, the Water 2020 planning 
process conducted from 1997 tluough 1499, and this DWSP. 

DWSP is designed to meet the requirements of the water supply planning 
provisions of Section 373.0361, Florida Statutes. DWSP is based on a 
20-year planning horizon extending through 2020 and includes the 
following components: 

A water supply development component which includes a list of water 
supply source options, estimated costs, and funding sources 

Sf. &ns River Water Management Distn’ct 
V 



District Water Supply Plan 

A water resource development component which includes a funding 

A minimum flows and levels component for priority surface waters and 

Approximately 40 percent of SJRWMD has been identified as priority 
water resource caution areas. These are areas where existing and 
reasonably anticipated sources of water and conservation efforts may not 
be adequate (1) to supply water for all existing legal uses and anticipated 
future needs and (2) to sustain the water resources and related natural 
systems. Priority water resource caution areas are the focus of DWSP. 
Based on the priority water resource caution areas, six work group areas 
were delineated to facilitate the water supply planning process: 

strategy 

groundwater 

9 Work Group Area I-east-central Florida, including all of Orange, Lake, 
and Seminole counties and parts of Marion, Polk, Osceola and Sumter 
counties 

0 Work Group Area IA-Brevard County 
Work Group Area II-Volusia County, Southeastern Putnam County 

Work Group Area IX-east-central Flagler County 
Work Group Area IV-westem St. Johns County and eastern Putnam 

Work Group Area V-northern St. Johns County and southem Duval 

This DWSP identifies water supply source options and projects for each 
work group area that will meet future water supply needs while 
sustaining water quality, wetland and aquatic systems, and existing legal 
uses. For portions of SJRWMD not included in a work group area, existing 
water supply sources and water supply development plans are considered 
reasonably adequate to meet projected needs while sustaining water 
quality, wetland and aquatic systems, and existing legal uses. In Work 
Group Areas I and H, where projected public supply growth is the 
greatest, alternative water supplies, including significant quantities of 
surface water, will probably be needed in addition to traditional 
groundwater supplies to meet future needs. The estimated cost (in 1996 
dollars) of required water supply treatment and transport facilities for 
each work group area is summarized in Table A-1. The capital cost of 
required facilities for all work group areas is expected to total in the range 
of $1.3 billion to $1.7 billion. 

and southern Flagler County 

County 

county 
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I-East-central Florida 

IA-Brevard County 
It-Volusia County, southeastern 
Putnam County, and southem 
Flag le r County 

Ill-East-central Flagler County 

Table A-1 . Conceptual planning-level cost estimates for water supply facility 
needs by2020 

ll 1,025 to 1,323 

a5 to 130 

I36 to 145 

1.39 to 1.79 

1.11 to 1.16 

1.27 to 1-34 

20 1.82 

1 Verysmall I Not applicable 11 IV-Western St. Johns County and 
eastern Putnam County 

1 59to102 1 V-Northern St. Johns County and 
southern Duval County 0.95 II 

Total I 1.333 to 1.686 I II 1 

~ 

Water supply system improvements and expansions are primarily the 
responsibility of the water supply utilities and water users. In addition to 
the needed water supply improvements, DWSP identifies a number of 
water resource development projects designed to reduce the current level 
of uncertainty associated with DWSP and to facilitate plan 
implementation. The water resource development projects are primarily 
the responsibility of SJRWMD and are listed as follows: 

0 

0 

0 

a 

e 

0 

e 

Abandoned artesian well plugging program 
Adaptive management project 
Aquifer protection program 
Aquifer storage recovery feasibility testing 
Central Florida artificial recharge demonstration program 
Cooperative well retrofit project. 
Demineralization concentrate management project 
Facilitation of regional decision-making process 
Feasibility of seawater demineralization projects 
Hydrologic data collection and analysis 
Investigation of areas where domestic self-supply wells are sensitive to 
water level fluctuation 
Regional aquifer management project 
Surface water in-stream monitoring and treatability studies 
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Wetland augmentation demonstration program 

This DWSP is the beginning of a n  integrated water resource allocation and 
water supply decision-making process. In sig-ruficant portions of the 
priority water resource caution areas, alternative water supply sources 
will probably have to be developed to meet future needs while sustaining. 
water quality, wetland and aquatic systems, and existing legal uses. 
Groundwater alone probably cannot meet all future water supply needs. 
Development of alternative sources of supply will require cooperation 
among the water supply utilities and among the utilities, SJRWMD, and 
the Florida Department of Environmental Protection. 
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Introduction 

INTRODUCTION 

PLANNING MANDATES 
The St. Johns River Water Management District’s (SJRWMD) District 
Water Supply Plan (DWSP) is designed to meet the requirements of the 
water suppIy planning provisions of Section 373.0361, Florida Statutes (FS) 
(Appendix A). DWSP is based on a 20-year plannjng horizon extending 
through 2020 and includes the following components: 

A water supply development component 
A water resource development component 
A minimum flows and levels component 

Subsection 373.0361(1), FS, requires SJRWMD to initiate water suppIy 
planning for each water supply planning region where priority water 
resource caution areas are identified (Figure 1). Priority water resource 
caution areas are areas where existing and reasonably anticipated sources 
of water and conservation efforts may not be adequate (1) to supply water 
for all existing legal uses and reasonably anticipated future needs and (2) 
to sustain the water resources and related natural systems. SJRWMD’s 
Water Supply Assessment: 1998 (Vergara 1998) includes a detailed 
description of the identification of priority water resource caution areas. 

These priority water resource caution areas should not be confused with 
the water resource caution area pursuant to the requirements of 
Subsection 62-40.426(5), Florida Administrative Code (F.A.C.). This 
subsection requires the water management districts (WMDs) to designate 
water resource caution areas as regions where reuse would be required if 
economically, environmentally, and technically feasible. Prior to the 
implementation of Subsection 62-40.416(5), F.A.C., SJRWMD’s 
Consumptive Use Permitting Rule req&ed reuse throughout SJRWMD, 
where available and feasible. Therefore, when implementing Florida 
Department of Environmental Protection’s PEP) Subsection 62-40.416(5) 
requirement, SJRWMD designated its entire jurisdictional area a water 
conservation area (4OC-23.001, F.A.C.). SJRWMD later changed the water 
conservation area designation to a water resource caution area 
designation to conform to statewide nomenclature. 

St. Johns River Water Management District 
1 



District Water Supply Plan 

Figure 1. Priority water resource caution areas in the St. Johns River Water Management Distict 
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SJRWMD’s WATER SUPPLY MANAGEMENT PROGRAM 
SmWMD has developed a Water Supply Management Program which is 
designed to perform the work necessary to meet the water supply 
planning, implementation, and regulatory requirements of Chapter 373, 
FS. This program is managed within the S J R W  Department of 
Resource Management. However, many S J X W  departments and 
offices contribute to this program. 

h addition to significant staff resources, S” uses the services of 
consultants to accomplish portions of the program. To date, consultants 
have been involved in planning activities which include investigation of 
alternative water supply strategies, facilitation of water supply planning 
work group activities, and assistance in the preparation of reports. Since 
1995, this consultant activity has accounted for about two-thirds of 
SJRWMJYs water supply management program activities and costs. 

About 90 percent of program-related work that is performed by SJRWMD 
staff, including program management, is performed within the 
Department of Resource Management. The department director 
supervises the division directors who are responsible for this work. This 
concentrated oversight provides a framework for efficient coordination 
and decision making. 

SJRWMD’s Water Supply Management Program includes sigruficant 
intergovernmental, water supplier, and public coordination. The success 
of this coordination is critical to the success of the program. The water 
supply planning process structure, which is described in the Methods 
section of this document, was designed to encourage the participation of 
local governments, water suppliers, other interested and potentially 
affected parties, and the public. This process structure has contributed 
significantly to successful program coordination. Proposed actions 
concerning this coordination effort are included in the Recommendations 
section of this document. 

DESCRIPTION OF PLANNING REGION 

The Florida Legislature, in response to the need to protect and preserve 
the state’s water resources, passed the Florida Water Resources Act of 
1972, codified as Chapter 373, FS. This legislation established a statewide 
system of five WMDs and provided them with specific authorities and 
responsibilities. S J R W  is one of these five WMDs. 

St. Johns River Wafer Management Distn’ct 
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Because SJRWMD has identified its entire jurisdictional area as one water 1 
supply planning region, DWSP encompasses the entire district. The plan 
focuses considerable attention on the identified priority water resource 
caution areas. DWSP identifies sustainable water supply options that will 
meet the projected reasonable-beneficiai needs of all water users in 
S J R W  through 2020. 

SJRWMD focused its water supply planning efforts within six water 
supply planning work group areas: Work Group Areas I, LA, II, m, Tv, and 
V (Figure 2). These work group areas include priority water resource 
caution areas and surrounding areas which are considered closely 
associated hydrologically and culturally. 

DESCRIPTION OF S JRWMD 
Location 

Located in northeastem Florida, SJRWMD covers approximately 12,400 
square miles (approximately 8 million acres), or about 21 percent of the 
state’s total area (Figure 3). Nine percent of SJRWMD’s area is water. 
SJRWMD’s jurisdictional area is bounded by the following: 

On the north by the Florida/Georgia state line 

On the south by its boundary with the South Florida Water 

0 On the west by its boundary with the Southwest Florida Water 

Management District (SFWMD) 

Management District (SWFwMD) and the Suwannee River Water 
Management District 

’ On the east by the Atlantic Ocean 

The most prominent natural feature of SJRWMD is the St. Johns River. The 
St. Johns River flows northward about 300 miles from its headwaters in 
Indian River County through Lakes Washington, Monroe, and George, 
and other lakes, to Jacksonville and the Atlantic Ocean. Because of the 
river’s very low gradient, tidal effects normally extend into and beyond 
Lake George, over a hundred miles from the river‘s mouth. 

The SJRWMD area includes all or part of 19 counties, numerous cities and 
towns, and the major urban centers of Jacksonville and Orlando, with a 
total population of almost 3.5 million people. This population is projected 
to increase by about 50 percent, to nearly 5.2 million, by 2020. 

St. Johns River Water Management Distn’ct 
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Figure 2. St. Johns River Water Management District water supply planning work group areas 
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Cultural Features 

Tourism contributes significantly to the SJRWMr) area economy. Area 
attractions include beaches such as Daytona Beach and Cocoa Beach along 
the Atlantic coast; commercial attractions such as Silver Springs; historical 
sites such as St. Augustine; and Kennedy Space Center. Though the 
Disney World complex and other attractions exist just south of SJRWMD's 
boundary with SFWMD, they generate substantial economic activity and 
water use in SJRWMD. 

Four major interstate highway systems (1-4, I-10,I-75, and 1-95) serve the 
SJRWMD area. Development, particularly along the 1-4 corridor between 
Orlando and Daytona Beach, has been sigruficant and is projected to 
continue to contribute to population growth. 

Agriculture 

SJRWMD's primary agricultural specialties consist of citrus, vegetables, 
and dairy and beef ca~ le .  Pasture for beef and dairy production occupies 
the greatest amount of S J R W  agricultural land. Although citrus 
acreage has declined in recent years, it remains the most prominent single 
crop type in S J R W .  Cabbage, potatoes, and other vegetables are grown 
in the northern and central portions of S J R W .  Omamental fem crops 
occupy only a small part of SJRWMD's agricultural land but contribute 
significantly to the agricultural economy of the area. Of the various water 
use categories in S m ,  the agricultural self-supply category has 
historically had the highest use. However, agricultural acreage and 
associated water use are projected to experience slight decreases through 
2020, and public supply water use is expected to surpass agricultural self- 
supply use. 

Approximately half of the state's pulp and paper mil ls  are located in 
SmWMD. These are found in the northem part of SJl2WMD, which 
encompasses large expanses of pine forest. Although there are only five 
such facilities, each uses an amount of water comparable to that consumed 
by a small to medium size city. 

S JRWMD WATER RESOURCES (modified from Vergara 1998) 

Both ground and surface water systems fumish water supplies in 
SJRWMD. Though these systems contain abundant water, the nature of 
these systems and their relationship to one another must be carefully 
considered when planning the development of water supplies. 

St. Johns River Water Manugmenf District 
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Groundwater Resources 

Three aquifer systems supply groundwater in SJRWMD: the surficial, the 
intermediate, and the Floridan (Figure 4). 

The Southeastern Geological Society (1986) described the hydrogeologic 
nature of these aquifer systems as follows: 

Sudicial Aquifer System 

System Components. The surficial aquifer system consists primarily of 
sand and sandy clay. It extends from land surface downward to the top of 
the confining unit of the intermediate aquifer system, where present, or to 
the top of the confining unit of the Floridan aquifer system. The surficial 
aquifer system contains the water table, which is the top of the saturated 
zone within the aquifer. Water within the surficial aquifer system occurs 
mainly under unconfined conditions, but beds of low permeability cause 
semiconfined or locally confined conditions to prevail in its deeper parts, 

Water Quality. Water quality in the surficial aquifer system is generally 
good. Based on a review of US. Geological Survey (USGS) and SJRWMD 
data, chloride, sulfate, and total dissolved solids (TDS) concentrations 
generally occur below the secondary drinking water standards of 250,250, 
and 500 milligrams per liter (mg/L), respectively (Subsection 62- 
550.320(1), F.A.C.). Iron concentrations, however, are generally high and in 
many places exceed the secondary drinking water standard of 0.3 mg/L 
(Subsection 62-550.320(1), F.A.C.). In coastal areas such as the barrier 
islands, this aquifer system is prone to saltwater intrusion. 

Water Use. The surficial aquifer system serves as a source of water for 
public supply in St. Johns, Flagler, Brevard, and Indian River counties. It is 
also used as a source of water for domestic self-supply, mainly along the 
coastal portions of SJRWMD but-also in inland areas scattered throughout 
SjRWMD. 

Intermediate Aquifer System 

System Components. The intermediate aquifer system consists of thin 
water-bearing zones of sand, shell, and limestone, which lie within or 
between less permeable units of clayey sand to clay. At the top of this 
aquifer system, poorly yielding to non-water-yielding strata occur. This 
strata, referred to as an upper confining unit, coincides with the base of 
the surficial aquifer system. This unit lies immediately above the Floridan 
aquifer system and is geologically referred to as the Hawthorn Group. In 
other places, one or more low-to-moderate yielding aquifers may be 

St. Johns River Wafer Management District 
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west east 

Figure 4. Generalized east-west hydrogeologic cross section for the St. Johns River Water 
Management District 

interlayered with relatively impermeable confining beds. ?'he aquifers 
within this aquifer system contain water under confined conditions. 
Within the intermediate aquifer system, confining units are generally 
more extensive than water-bearing units. 

Water Quality. The available USGS and SJRMWD data suggest water 
quality in the intermediate aquifer system is generally good in the 
northem part of SJRWMD where chloride, sulfate, and TDS 
concentrations are below the secondary drinking water standards. Water 
quality in the southern part of S J R W  approaches or exceeds the 
secondary drinking water standards for chloride and TDS concentrations. 

Water use. The intermediate aquifer system is used as a water source for 
domestic self-supply in Duval, Clay, and Orange counties. 

Sf. Johns R i m  Wafer A;lanagement District 
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Floridan Aquifer System 

System Components. The Floridan aquifer system is one of the world's 
most productive aquifers. The rocks, prirnarily limestone and dolomite, 
that comprise the Floridan aquifer system underlie the entire state, 
although this aquifer system does not contain potable water at all 
locations. Water in the Floridan aquifer system occurs under confined 
conditions throughout most of SJRWMD. Unconfined conditions occur in 
parts of Alachua and Marion counties. 

The Floridan aquifer system is subregionally divided on the basis of the 
vertical occurrence of two zones of relatively high permeability (Miller 
1986). These zones are called the Upper and Lower Floridan aquifers. A 
less permeable limestone and dolomitic hestone sequence generally 
separates the Upper and Lower Floridan aquifers. This layer is referred to 
as the middle semiconfining unit. Throughout much of Baker, Union, 
Bradford, westem Alachua, and northwestern Marion counties, the 
middle semiconfining unit is missing and the Lower Floridan aquifer does 
not occur (Miller 1986). 

Water Quality. USGS and S J R W  data indicate that water quality in the 
Upper Floridan aquifer varies, depending on its location in S J R W .  
Water quality in this aquifer is generally good in the northern and western 
portions of SJRWMD where chloride, sulfate, and TDS concentrations are 
below the secondary drinking water standards. Chloride and TDS 
concentrations in the Upper Floridan aquifer generally exceed the 
secondary drinking water standards in the following areas: 

Brevard and Indian River counties 
Southern St. Johns County and most of central and northern Flagler 

* Areas bordering the St. Johns. River south of Clay County 
Eastern Volusia County 

Sulfate concentrations also often exceed the secondary drinking water 
standards. 

county 

USGS and SJRWMD data indicate that water quality in the Lower 
Floridan aquifer also varies depending on its location in SJRWMD. Water 
quality in this aquifer is generally good in the northem and western 
portions of SJRWMD where chloride and TDS concentrations are below 
the secondary drinking water standards. However, chloride 
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concentrations in the Lower Floridan aquifer generally exceed the 
secondary drinking water standards throughout the following areas: 

All of Flagler, Brevard, and Indian River counties 
Eastem Nassau and Volusia counties 
Areas bordering the St. Johns River in Putnam, Marion, Lake, VoZusia, 
Seminole, Orange, and Osceola counties (Sprinkle 1989) 

TDS concentrations in the Lower Floridan aquifer generally exceed the 
secondary drinking water standards throughout these areas: 

All of St. Johns, Flagler, Brevard, and Indian River counties 
Most of Nassau and Duval counties 
Eastem Clay and Volusia counties 
Areas bordering the St. Johns River in Putnam, Marion, Lake, Volusia, 
Seminole, Orange, and Osceola counties (Sprinkle 1989) 

Water Use. The Upper Floridan aquifer is the primary source of water for 
public supply water use in SJRVVMD, primarily in the northem and 
central portions of SJRWMD where the aquifer contains water that 
generally meets primary and secondary drinking water standards. The 
Upper Floridan aquifer also serves as a source of water for public supply 
in the southern portion of S J R W  where water withdrawn from the 
aquifer is treated by reverse osmosis. Since the Floridan aquifer system in 
the southern portion of SJRW'MD generally contains water that exceeds 
secondary drinking water standards for dor ide ,  sulfate, and TDS, th is 
portion of the aquifer generally supplies water for irrigation. 

Portions of the Lower Floridan aquifer furnish water for public supply in 
Duval, central and western Orange, and southern and southwestern 
Seminole counties. 

Surface Water Resources 

Streams, lakes, canals, and other surface water bodies in SJRwrvlzD 
provide water for various consumptive and nonconsumptive uses. 
Although aquifers usually contain relatively high-quality water and likely 
will remain the most widely used freshwater supply sources in SJRWMD, 
pressure to develop surface water sources could increase as groundwater 
becomes less available. 

St. Johns River WafmManagement District 
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Surface Water Quality Issues 

Water quality can limit surface water availability for certain uses if it is not 
economically or ecologically feasible to heat the water to the level 
required for those intended uses. Natural systems requirements, treatment 
and storage costs, and distribution facilities can limit the amount of water 
developed from surface water sources. 

SJRWMD surface water quality vanes both spatially and temporally as a 
result of the natural processes and human activities that affect the 
chemical and microbiological character of water bodies. The different 
intended water uses determine the relationship between water quality and 
water availability. For example, some industries can use water containing 
TDS concentrations of 35,000 mg/L (equivalent to seawater), whereas a 
maximum of 500 mg/L is recommended for public supply (Prasifka 1988). 

Surface waters tend to contain silts and suspended sediments, algae, 
dissolved organic matter from topsoil, and chemical and microbiological 
contaminants from municipal wastewater discharges, stormwater runoff, 
and industrial and agricultural activities. In addition, the quality of 
surface water may vary seasonally with variation in flow rates or water 
levels. SJRWMD surface water is generally a lower quality water than 
SJRWMD groundwater. 

Salinity is one of the most important water quality considerations in 
SJRWMD. In the coastal rivers of SJRWMD and the tidal reaches of the 
St. Johns, St. Marys, and Nassau rivers, the influx of seawater limits 
potential water uses to recreation and power plant cooling. Chloride 
concentrations generally decrease upstream from the mouths of these 
rivers as tidal influence diminishes. 

In addition to tidal influence, inflows of brackish groundwater affect the 
spatial distribution of chloride concentrations in the St. Johns River. 
During low-flow periods when there is little dilution from freshwater 
inflows, higher TDS concentrations occur in the tidally influenced lower 
reach of the river and in portions of the upper reach. In the upper reach of 
the St. Johns River, the inflow of Floridan aquifer groundwater by diffuse 
upward leakage and possible spring discharge (Tibbals 1990) contributes 
to elevated TDS concentrations in the river. These high TDS 
concentrations are of particular concern when considering the use of the 
St. Johns River as a source of supply for agricultural irrigation and public 
supply 

St. lohns River Water Munugmmt Dktn’ct 
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In addition to the TDS concentrations, elevated bromide concentrations in 
the St. Johns River are a concern when considering the use of the river as a 
source for public supply systems. Raw water with elevated concentrations 
of bromide may require more expensive treatment in order for the treated 
water to meet US. Environmental Protection Agency (EPA) drinking 
water standards and regulations. The process of ozonation, used for 
disinfection purposes in the water treatment process, may produce 
unacceptably elevated concentrations of bromate. 

TraditionaUy, surface water has not been used extensively for public 
supply in SJRWMD and additional water quality monitoring and 
treatability testing need to be completed before any new surface water 
source is developed for public supply. If additional monitoring and 
testing indicate that a particular water source cannot be treated to meet all 
applicable water quality standards and rules, that source will not be 
developed as a public supply. 

Surface Water From Streams 

USGS publishes Water Resources for Northeast Florida on a water year basis 
(October through September) for all active surface water gauges. These 
reports are the most comprehensive sets of surface water stage and 
discharge data available for S”WMJ3 water bodies. 

Streamflow Characteristics. Monthly stream discharges generally reflect 
the seasonal distribution of annual rainfall. The highest average monthly 
discharges throughout SJRWMD tend to occur in August, September, and 
October, when summer thunderstorms are common and tropical storms 
are likely to occur. Streams in S J R W  usually exhibit at least two high- 
and low-flow seasons over the course of ~e year. 

The high-flow period in March and April affects the northern area of 
SJRWMD more than the southern area. The lowest average monthly 
discharges tend to occur during the late fall to early winter months 
(November and December) and the late spring to earIy summer months 
(May and June). Some of the highest demands for surface water occur 
during these low-flow periods. High irrigation water demands often occw 
during May, June, and December. December begins the season for frost- 
and-freeze protection. 

USGS discharge data indicate very few sites in SJRWMD where 
substantial quantities of water are likely to be available year-round. 
Except for a few streams with very stable base flows stemming from 
constant groundwater discharge, most streams in S J E W M D  would require 
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artificial storage for an assured water supply. For example, Lake 
Washington, which is a natural water body with a dam to improve its 
water storage, is located within the St. Johns River near Melbourne. The 
City of Melbourne receives its water supplies from Lake Washington 
(about 12 million gallons per day [mgd]), even though flow occasionally 
ceases in the St. Johns River. 

Source Development Feasibility. Streams with high flows generally offer 
greater potential for meeting projected needs. The feasibility of 
developing potential water supply sites should be assessed based on the 
quantity of water to be withdrawn, the associated impacts on the water 
resources and related natural systems, and the cost of treatment, storage, 
and distribution facilities. 

S J l W M D  assessed the feasibility of withdrawing surface water from the 
St. Johns River, from the upper Ocklawaha River Basin in Lake County 
(from the Apopka-Beauclair Lock and Dam and from the confluence of the 
Palatlakaha River with Lake Harris, downstream to SR 40) (Figures 5 and 
6), and from the lower Ocklawaha River Basin (from SR 40 downstream to 
the St. Johns River) just upstream of its confluence with the St. Johns 
River. Preliminary assessment results indicate that developing water 
supplies of up to 351 mgd from the St. Johns River, up to 14 mgd from the 
upper Ocklawaha River Basin, and up to 107 mgd from the lower 
Ocklawaha River Basin is technically, environmentally, and economically 
feasible (CH2M HILL 1996a, 1996b, 1997b, 1997e; Hall 1990). These 
quantities are planning-level estimates that could change, based on the 
establishment of minimum flows and levels (MFLs). 

SJRWMD is in the process of developing MFLs for these surface water 
systems and plans to complete adoption of MFLs for the St. Johns River 
and the upper Ocklawaha River by 2001, well before the anticipated 
development of these water supply sources. As a result, potential water 
supply sources identified in this plan are not anticipated to be developed 
until an MFL is adopted for that particular surface water source and an 
evaluation of the impacts of the proposed withdrawal on the adopted 
MFL is completed. I€ water supplies are ultimately obtained from any of 
these identified sources, the withdrawals will be limited so as to not cause 
the surface water system to fall below the adopted MFLs. 

S tormwater Retentiofletention Facilities 

Typically, constructed stomwater drainage and retention/detention 
systems capture storm water throughout the developed areas of 
SJRWMD. Water from these systems can be directly used to meet many 
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nonpotable water needs. Storm water usually serves as a source of golf 
course irrigation water. SJRW’MD has not performed a comprehensive 
assessment of the water available from these facilities. 

Water Availability From takes 

Most of the larger lakes in SJRWMTI are part of the Ocklawaha River or 
St. Johns River systems and the water quality and stage fluctuations of 
these lakes resemble those rivers of which they are a part. Major lakes in 
the upper Ocklawaha River chain of lakes include the following: 

Harris 
Eustis 
G r i f h  
Dora 

Major lakes of the St. Johns River system include the following: 

. George 
Hamey 
Monroe 
Jesup 
Poinsett 
Washington 
Crescent 

Other major lakes, including Newnans, Lochloosa, and Orange, are 
located in the lower Ocklawaha River Basin. 

SJRWMD has been engaged in the process of setting minimum lake levels 
pursuant to the provisions of Sections 373.042 and 373.0421, FS. These 
rninhum lake levels may restrict the amount of water available from 
lakes. MFLs established to date are included in Chapter 40C-8, F.A.C. 
(Appendix B). S J R W ’ s  current MFL priority water body list and 
schedule (Appendix C) identifies the water bodies for which SJXWMD 
will develop MFLs through 2002. 

St. Johns River Water Management District 
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,, WATER 2020 PROCESS STRUCTURE 

S J R W  focused its water supply planning efforts within water supply 
planning work group areas. These work group areas include priority 
water resource caution areas and surrounding areas considered closely 
associated hydrologically and culturally. S J R W  identified six water 
supply planning work group areas: Work Group Areas I, LA, II, III, N, 
and V (Figure 2). 

Water supply planning in these work group areas has been accomplished 
through SJRWMD’s Water 2020 Project. The Water 2020 process has been a 
cooperative public process designed to maximize the participation and 
input of local governments, government-owned and privately owned 
utilities, self-suppliers, and other interested and potentially affected 
parties, pursuant to the requirements of Subsection 373.0361(1), FS. 
SJRWMD’s Water Utility Advisory Board and Agricultural Advisory 
Committee contributed sigruficantly to the active involvement of public 
water suppliers and agricultural self-suppliers, respectively, in the Water 
2020 process. 

SJRWMD developed a general Water 2020 process structure for all six of 
its Water 2020 work groups to follow (Figure 7). This structure was 
designed to 

Ensure that plarrning was conducted in an open public process 

0 Use the best information available 

* Provide consistency among work groups in the methods and 
procedures used to identrfy sustainable water supply options 

Facilitate coordination and cooperation with local governments, 
government-owned and privately owned utilities, self-suppliers, and 
other interested and potentially affected parties 

Identify water source options, available quantities, estimated costs, and 
potential funding sources for water supply development, including 
traditional and altemative sources, from which local government, 
government-owned and privately owned utilities, seU-suppliers, and 
others may choose, which will exceed identified needs through 2020 
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The Water 2020 process was fully funded by SJRWMD, and the work 
groups were the focal points. All information produced in association 
with the Water 2020 process was presented to and considered by the 
appropriate work group. An SJRWMD water resource consultant or 
S J R W  staff member facilitated the activities of the work groups in 
Work Group Areas I, LA, ID, IV, and V. In Work Group Area II, the 
Volusian Water Alliance’s water resource consultant acted as facilitator. 
The Wafer 2020 facilitators, by work group area, are 

BiIl Dunn, Ph.D., CH2M HILL---Work Group Area I 
9 Ron Wycoff, P.E., CHZM HILL-Work Group Area ZA 

Jo Ann Jackson, P.E., and Bob MorreU, P.E., PBSJ-Work Group Area II 
Ed Copeland, P.E., HDR-Work Group Area ID 
S J X W  staff-Work Group Area TV 
Ed Copeland, P.E., HDR-Work Group Area V 

Each work group except the Area II and Area IV work groups has 
developed a draft work group plan or a conceptual water supply plan 
reflective of the work group’s activities and has identified altemative 
water supply solutions for the work group area. These work‘group plans 
provided a substantial amount of information that was utilized by 
SJRWMD in the development of this DWSP. However, the work group 
plans are not approved by the SJRWMD Governing Board, and as such, 
they do not represent an official position of SJRWMD. DWSP, as approved 
by the SJRWMD Governing Board, is the only document that constitutes 
the SJRWMD water supply plan prepared in response to the requirements 
of 373.0361, FS. 
For Area It, the work group identified source options but has not 
developed a draft or conceptual work group plan. For Area IV, the work 
group developed an approach to avoid unacceptable impacts but did not 
develop a written work group plan. 

For issues requiring considerable focused attention, the work groups 
developed subgroups to the work groups. Each of these subgroups 
consisted of work group members who had a particular interest in the 
subgroup subjects. An SJRWMD water resource consultant or an 
SJRWMD staff member chaired each subgroup. The following subgroups 
were active in the work group process: 

Demand Projection 
Water Resource Constraints 
Consumptive Use Permitting 

St. Johns River Water Mnnugement District 
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Groundwater Modeling 

I 

'I 

Each work group except the Area IV work group had a Demand 
Projection Subgroup. Each of these subgroups discussed, reviewed, and 
eventually agreed on water supply demand projections proposed for use 
in the Water 2020 process for its respective work group area. 

The Water Resource Consbaints Subgroup reviewed and discussed the 
water resource constraints proposed for use as the basis of determining the 
acceptability of projected water resource impacts. Because the water 
resource constraints are the same in all Water 2020 work group areas, 
membership in this subgroup consisted of members from all Water 2020 
work groups. Bill Dunn, CHZM HILL, chaired this subgroup. This 
subgroup produced a handbook which describes its recommended 
constraints (CHZM HILL 1998d). 

The Consumptive Use Permitting Subgroup identified and addressed 
issues concerning the relationship between SJRWMD's consumptive use 
permitting program and DWSP. Because all work group areas shared an 
interest in the relationship between permitting and planning, membership 
in this subgroup-consisted of members from all Water 2020 work groups. 
Hal Wilkening, director, Department of Resource Management, SJRWMD, 
chaired this subgroup. The Consumptive Use Permitting Subgroup did 
not develop final recommendations or produce a subgroup report. 
However, many of the concepts discussed by the subgroup are included 
in the consumptive use permitting process discussion in the 
recommendations section of this DWSP. 

Groundwater Modeling Subgroups for Work Group Areas I, 11, ID, and V 
were established to idenhfy and address issues concerning the SJRWMD 
groundwater models used in the water supply planning process. Regional 
groundwater flow models (Figure 8),- as well as local-scale models, were 
applied in work group water supply plan development. Regional models 
include the east-central Florida groundwater flow model and the north- 
central Florida groundwater flow model used in Work Group Area I, the 
Volusia groundwater flow model. used in Work Group Area II, and the 
northeast Florida groundwater flow model applied in Work Group 
Area V. Local-scale groundwater flow models were applied in Work 
Group Areas III, rV, and V. The groundwater modeling subgroups 
reviewed each of these models. 

These modeling subgroups, chaired by Charles Tibbals, water resources 
consultant, identified the need for additional hydrologic analysis and peer 
review of the models. This additional analysis and peer review was 
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performed as part of the Wafer 2020 process. The activities of the 
subgroup, including a summary of .the additional hydrologic analysis and 
peer review, are summarized in Water 2020 Groundwuter Modeling 
Subgoups Report (Tibbals 1999). 

SJFWMD staff and the assigned facilitators generally provided 
coordination among the subgroups. However, the dependence of the City 
of Cocoa's public supply system on groundwater withdrawn in Orange 
County and on surface water withdrawn from the Taylor Creek Reservoir 
in Orange County strongly links Work Group Areas I and IA. The City of 
Cocoa's public supply service area is located in Work Group Area IA, but 
its withdrawals occur in Orange County in Work Group Area I. In 
recognition of the relationship between these work groups, Work Group 
IA assigned one of its members to serve as a liaison with Work Group I. 
Carl Larrabee, Utilities Director, City of Cocoa, served in this liaison 
position. 

SJRWMD considers the success of the Water 2020 process to be largely 
dependent on the acceptability of SJRWMD's DWSP by local 
governments. Local governments control the majority of the public water 
supply systems in SJRWMD and, therefore, must be willing to make the 
financial commitments necessary to implement DWSP in order for it to be 
successful. In addition, these local governments make growth 
management decisions for their respective jurisdictions. Based on the 
provisions of Section 373.0395, FS, the Legislature intends that future 
growth and development planning reflect the limitations of the available 
groundwater and other available water supplies. Therefore, the 
availability of water should be an important consideration in growth 
management decisions. Developing a water supply plan that local 
governments and other major water suppliers do not support or are 
unwilling to implement would represent a failed effort-a scenario 
unacceptable to S JRWMD . 

. 

S ] n w M D  sought active participation of local government elected officials 
and staff members in the work group process and through the work 
group plan and the DWSP review processes. This effort to involve local 
g o v e m e n t  officials and staff began in November 1997 with a workshop 
to initiate the Water 2020 process. Henry Dean, Executive Director, 
SJRWMD, notified each local government elected official and key staff 
members of the scheduled workshop and initiation of the Water 2020 
process. These officials and key staff were also informed of all work group 
meetings and provided with copies of draft work group plans. 

St. Johns River Water h4anugemmt District 
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Active participation by elected local government officials in work group 
meetings was generally limited. Primarily, local government staff 
members served as the fundamental link between the work group process 
and local government elected officials. Concem by the work groups that 
this link was not strong enough prompted S J R W  to present the results 
of the Water 2020 process to selected local government bodies and to 
receive the direct input of those bodies. This local govemment 
presentation process was carried out from April through August 1999. 
During th is  period, SJEWMD made presentations to 20 local government 
bodies and two private utility governing bodies. 

Special links between elected local government officials already existed in 
Work Group Areas LA and a. The Brevard Water Supply Board (BWSB), 
representing all local governments in Brevard County, acted as the link 
between the Area LA work group and the local governments in Brevard 
County. The Volusian Water Alliance (WVA) represents local 
governments in Volusia County and was the primary link between the 
Area II work group and local governments in Volusia County. 

The Water 2020 process in Work Group Area IA was carried out 
cooperatively with BWSB. BWSB consists of one representative from the 
governing body of each municipality In Brevard County and a 
representative of the Brevard County Board of County Commissioners. 
BWSB was formed voluntarily in 1995 by t he  participating governments 
for the purpose of discussing water supply issues in Brevard County. 
Prior to the commencement of the SJRWMD/BWSB cooperative planning 
process, the governing body of each municipality and the Brevard County 
Board of County Commissioners adopted resolutions supporting the 
Water 2020 process. The activities of Water 2020 Work Group LA were 
regularly reported to BWSB. 

VWA, representing local governments in-Volusia County, acted as the link 
between the Area II work group and the local governments in Volusia 
County. The Water 2020 process in Work Group Area II was carried out 
cooperatively with W A  based on the provisions of a formal agreement 
between SJRWMD and VWA. Based on the provisions of this agreement, 
SJRWMD provided funding to VWA to support the cost of consultant 
services and staff. VWA membership consists of Volusia County and all 16 
cities in the county. The county's representation includes a representative 
of agridture/fern and may include a representative of the largest . 
nongovernment public supply utility. W A  was formed by interlocal 
agreement in 1996 to develop 
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Regional water supply plans 

A coordinated countywide plan and -an aquiferwide plan based on 
coordination of the regional plans and f ie  standards of SJXWMD 

An operational system capable of meeting the purposes of VWA 

VWA is also responsive to any other water-related purposes which are 
permitted by law and which are approved by a majority of its members. 

The activities of Work Group Area II were regularly reported to VWA. 

T h e  work group planning process resulted in future water demand 
* projections, future water supply deficit estimates, recommended water 
supply source options, and one or more recommended viable water 
supply altematives. To develop a water supply plan for each work group 
area, each work group applied the most relevant methods and tools to its 
respective work group area. Although exact methods and procedures 
varied for each work group, all shared basic criteria. 

A major objective of the planning process involved providing a consistent 
method for comparing water supply options and alternatives. A consistent 
set of altemative water supply evaluations, as well as cost estimating and 
economic evaluation criteria, helped reach that objective. 

I 

WATER SUPPLY DEMANDS AND DEFICITS 
Demand Projections 

S J R W  staff developed future water supply demand projections in 
consultation with major water suppliers. Water supply demands for the 
year 2020 were estimated for the following use categories: 

Public supply 
Domestic self-supply and small public supply systems 
Commercial/industrial/institutional self-supply 

0 Thermoelectric power generation self-supply 
Agricultural self-supply 

9 Recreational self-supply 

The SJRWMD Water Supply Assessment: 1998 presents current water 
supply needs projections for these categories (Vergara 1998) as well as the 
methods applied to develop the projections. These projections address 
both long-term average demands and expected demands during a I-in-IO- 
year drought. The county water supply data included in that assessment 
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helped determine the future water supply demand projections used in 
DWSP. 

Deficit Identification 

A water supply deficit exists when proposed water supply sources or 
facilities are not able to meet projected demands. Water supply deficits 
can be of two types: source deficits and facility deficits. 

A source dejcit is the difference between the projected 2020 needs and the 
quantity of water the source can supply in a sustainable manner. 
SJRWMD used regional decision models to determine groundwater 
source deficits in Work Group Areas I and II. These regional models were 
used to identdy maximum average annual groundwater withdrawals 
compatible with applicable water resource constraints. In Work Group 
Area IA, where local surficial aquifers provide most of the groundwater 
supply, it was assumed that these aquifers have been developed to their 
maximurn potential and that additional demands will result in a source 
deficit requiring the development of altemative water supplies. In Work 
Group Areas III and V, local groundwater models, along with the 
applicable water resource constraints, were used to help determine the 
potential for groundwater source deficits. Work Group Area IY is a 
unique case involving interference with existing legal uses during peak 
demand periods and did not involve deficit identification. 

A facility dejcit is the amount of projected 2020 water supply needs that 
cannot be met by existing water supply facilities. Facility deficits depend 
on the existing capacity of the individual water supply system and the 
projected 2020 needs. The need to provide for peak day demand 
determines needed facility capacity and therefore often controls facility 
deficits . 

DECISION MODELING FOR EVALUATING WATER SUPPLY ALTERNATIVES 
Water supply options apply to individual service areas. A wafer supply 
altemative, as defined in the Water 2020 planning process (see glossary), 
consists of any combination of water supply options that can meet the 
future needs of an entire work group area. 

Economic decision models can be used in water resource planning to 
determine the most inexpensive water supply alternatives by 
incorporating water management constraints, water resource constraints, 
cost constraints, existing groundwater source withdrawal optimization 
estimates, political constraints, and altemative water sources. Appendix D 
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details the decision-modeling process. No one set of decision model 
outputs adequately addresses future water resource problems. However, 
a decision model may be rerun and refined as necessary to gain additional 
information and insight about the water supply problem, the simulation 
model, projected future water demands, and the solutions capable of 
meeting demands and constraints. 

Model Types 

In the Water 2020 process, SJRWMD relied on two types of decision models 
to detennine water supply alternatives for Work Group Areas I and IT. 
The first model, referred to as the groundwater optimization modd, 
maximizes use of existing and proposed groundwater supplies while 
meeting specified water resource protection constraints. This model does 
not address costs, instead, it defines the nature and extent of the water 
supply problem by identrfying deficit amounts for each service area. 

The second model, referred to as the economic optimization model, considers 
alternatives to existing and proposed wells and all associated costs, 
comparing a number of existing, proposed, and alternative source options 
to find combinations that meet water resource constraints and " i z e  
the cost of meeting projected 2020 demands, 

Both models rely on the widely used three-dimensional groundwater 
simulation model MODFLOW (McDonald and Harbaugh 1988,1996), a 
saltwater upconing model (CH2M HILL 1998a), the General Algebraic 
Modeling System (GAMS) (Brook et al. 1996), and the CPLEX linear and 
mixed integer programming solvers (CPLEX Optimization 1996). 

Model Objectives 

The two main decision-modeling objectives are (1) to maximize the use of 
existing and proposed groundwater supplies and (2) to minimize the total 
cost of providing water for a regional area. These two objectives must 
work within constraints limiting water resource impacts in sensitive areas. 
Model objective functions may be revised to assist water supply managers 
in comparing or contrasting different water supply strategies. 

APPLICATION OF WATER RESOURCE CONSTRAINTS 

Need for Water Resource Constraints 

The Wafer 2020 program and DWSP focus on developing an economically 
and technically feasible water supply plan that will meet future water 
supply needs in a manner that sustains the water resources and related 
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natural systems. Sustainable sources must be able to supply the needed 
amounts of water, as defined by projected demands, without causing 
unacceptable adverse impacts to water quality, wetland and aquatic 
systems, and existing legal uses. 

The water resource constraints define thresholds, €or planning purposes, 
beyond which unacceptable adverse impacts to water quality, wetland 
and aquatic systems, and existing legal uses are expected to o c m .  For the 
planning process, a water resource constraint serves as a tool for two 
types of evaluations: 

1. Application of constraints to analysis of a given withdrawal scenario 
(without optimization) identifies locations where future unacceptable 
impacts are expected to occur if that scenario were implemented. 

consideration of withdrawal scenarios that will exceed the constraint 
values and, therefore, will not be sustainable. 

2. Incorporation of constraints into the decision models prevents 

SJRWMD has routinely used water resource constraints for water supply 
assessment and planning. For instance, in the 2994 Needs and Sources 
Assessment: 2994 (Vergara 1994), the characterization of the extent and 
intensity of potential impacts to native vegetation due to lowered surficial 
water tables contributed to defining the water resource caution area 
boundaries. 

The SJRWMD Water Supply Assessment: 2998 (Vergara 1998) highlighted 
the priority water resource caution areas in which existing and anticipated 
water sources and conservation efforts appear inadequate to supply water 
for all existing legal uses and projected future needs through 2020 in a 
manner that sustains the water resources and related natural systems. 

For DWSP, SJRWMD used four water resource constraints to identify and 
estimate source deficits and to idenw sustainable withdrawal scenarios: 

Established h4FLs 
Impacts to wetland and aquatic systems 
Impacts to groundwater quality 
Impacts to existing legal uses of water 

The initial water resource constraint was that established by adopted 
MFLs. The development of other water resource constraints and the 
analyses associated with them occurred on a regional planning-level basis, 
using data that were available or were developed for the planning area as 
a whole. These analyses were not performed at the same level of detail as 

Y L 
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that used when a proposed water use is reviewed in the context of 
SJRwMD's consumptive use permitting program. While DWSP water 
resource constraints and associated analyses are conceptually consistent 
with the consumptive use permitting environmental and existing legal 
uses protection criteria, they should not be interpreted as a final 
determination or application of the consumptive use permitting criteria. 

Application of Water Resource Constraints in Work Group Areas I and I1 

An objective of SJRWMJYs Water 2020 process is to develop a framework 
of sustainable regional water supply solutions. Because of the water use 
complexities in Work Group Areas I and II, S J R W M D  applied the water 
resource constraints in the planning process in those areas through the use 
of groundwater and economic optimization models. 

Incorporation of Constraints Into the Decision-Modeling Process 

The Water 2020 Constraints Handbook (CH2M HILL 1998d) discusses 
specific constraint values and application methods for sensitive wetlands, 
MFLs for spring discharges, and groundwater quality. 

Sensitive Wetlands 

Wetland drawdown constraints specific to selected, sensitive wetlands are 
incorporated into S J R W s  optimization models. CH2M HlLL (1998d) 
and Kinser and Minno (1995) defined, selected, and located these sensitive 
wetlands. For planning-level purposes, each type of wetland was assigned 
an associated maximum allowable long-term average drawdown h i t  
beyond which an unacceptable adverse impact would most likely occw. 
The modeling process links each wetland spatially to a grid cell in the 
decision model. A control point refers to the specific grid cell representing a 
particular wetland. The current models contain surficial aquifer 
drawdown limits ranging from 0.35 to 0.85 foot. 

The wetland constraints are defined in terms of long-term m a x i "  
drawdown values for planning-level purposes. Long-term average 
wetland drawdowns in excess of these values are expected to alter the 
dominant wetland vegetation and therefore cause unacceptable adverse 
impacts. However, maintaining long-term average drawdown limits 
within these values should provide adequate protection of the wetlands 
under the full range of hydrologic conditions, including periodic droughts 
such as the 1-in-10-year drought. 

Wetlands are adapted to transient extreme conditions, including floods 
and droughts. Droughts will temporarily stress a wetland system but will 
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not cause a change in its dominant plant and animal populations as long 
as the natural long-term average hydrologic regime is maintained within 
acceptable limits. The wetland constraints identified in this DWSP should 
maintain the natural hydrologic regime within these acceptable limits. 
Therefore, groundwater withdrawal scenarios developed using the 
steady-state groundwater models and the long-term average wetland 
drawdown constraints developed for this planning process should 
provide water supplies during the 1-in-10-year drought while protecting 
the dominant assemblage of plant and animal species. 

The technical basis for the wetland constraints is covered in detail in other 
publications (CH2M €€ILL 1997g, 1998~). Wetland drawdown criteria for 
Water 2020 were set based on a detailed review of published literature, 
reports and other available information related to wetland hydrology; the 
relationship between hydrology and ecological values; and the effect of 
hydrologic alteration under three broad categories: . Characteristic hydrologic regime of major wetland types 

Effects of altered hydrologic regime on wetland structure and function 
Wetland hydrologic impact triggers 

The review showed that wetland systems in Florida differ widely in their 
hydrologic regime characteristics; however, they can be arrayed along a 
hydrologic gradient, of deeply flooded to seasonally moist, based on the 
ranges of their respective hydrologic regime characteristics (depth, 
duration, frequency, and seasonality of flooding). Also within a given 
wetland type there is a range of variation in observed depth, duration, 
frequency, and seasonality of flooding. Using the hydrologic regime 
characteristics, the maximum allowable long-term average drawdown 
values were set for each wetland type for long-term steady-state 
conditions. The drawdown values were set at levels that prevent 
sigruficant change in the dominant plant and animal species present in the 
wetland, titus preserving the type, nature, and function of the wetland. By 
definition, the criteria prevent a successional change in the biological 
community whereby dominant species are replaced by other species 
characteristic of a drier community type. These maximum allowable 
drawdown values were adopted as the wetland constraint values for 
Wafer 2020 by the Water Resources Constraints Subgroup. 

MFLs for Springs and Surface Water Bodies 

MET constraints protect sensitive springs and water bodies. m s  are . 

long-term hydrologic statistics used to define a threshold (i.e., the 
mini" acceptable) hydrologic regime which allows for consumptive 
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use while protecting the water resources and the ecology from sigruficant 
harm. MFLs are composed of a water level or flow (how much), duration 
(how long), and return interval (how often). The actual water levels or 
flows of the water system will fluctuate above, among, and below the 
MEXs during extreme wet, normal rainfall, and extreme drought periods, 
respectively. For a planning-level analysis, MFLs can be represented in 
decision models by (1) the formal, established MFL values adopted by 
SJRWMD and (2) general screening levels or flows used to protect any 
water body of concern for which there is no presently established MFL. 

For example, the east-central Florida groundwater flow model includes 23 
springs. Only eight of these springs have established minimum flows. The 
spring discharge constraint on these springs is the established h4FLs (Rao 
and Clapp 1996). The other 15 springs included in the model do not 
currently have an established minimum flow. For these springs, a 
x " u m  flow constraint limiting the flow decrease to a 15 percent 
reduction of the long-term median flow value was included in the 
analyses. 

Most SJRWMD-adopted lake MFLs include three levels: (1) the minimum 
frequent high, (2) the minimum average, and (3) the minimum frequent 
low. For this planning-level analysis, the minimum average level is used 
as a water resource constraint. In addition, a minimum level of 0.5-foot 
reduction in the historic average level was used for other sensitive lakes 
identified by SJRWMD. This screening level constraint was comparable to 
the average reduction allowed on lakes with established MFls. These 
lake-level constraints are applied in a manner similar to the wetland 
constraints previously discussed. That is, the long-term lake drawdown 
constraints are applied to the steady-state groundwater modeling of water 
supply withdrawals. For planning-level purposes, maintaining long-term 
lake drawdown limits within these values should provide adequate 
protection of the lake systems under the full range of hydrologic 
conditions, including periodic droughts such as the 1-in-10-year drought. 

Water Quality 

The groundwater quality constraint was developed to limit changes in 
groundwater quality that would occur as a result of increased 
withdrawals of fresh groundwater. These limits were set to prevent 
increased treatment costs for users resulting from water quality changes. 
This constraint is generally more limiting than a point at which 
unacceptable adverse impacts to the water resources and related natural 
systems would occur. 
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The decision-modeling process incorporated constraints that allow 
groundwater quality to increase in chloride concentration up to 250 mg/L 
in areas where the current concentration is lower than 250 mg/L. At 
locations where the chloride concentration already exceeds 250 mg/L, 
chloride concentrations are not allowed to increase in response to 
increased groundwater withdrawals . 
Allowing wells currently producing water with chloride concentrations 
less than 250 mg/L to produce concentrations no greater than 250 mg/L 
provides some assurance that a certain type of interference related to 
water quality degradation with existing legal uses will not occur. 
Allowing wells currently producing chloride concentrations of 250 mg/L 
or greater to experience no increase in chloride concentration was 
included as a constraint to " k e  additional degradation of 
groundwater quality in areas already experiencing marginal drinking 
water quality in the native groundwater. 

This constraint had no significant impad in the decision-modeling process 
in Work Group Area I. However, in the modeling process, th is constraint 
has proven to have a noticeable impact on existing wellfield production in 
coastal Volusia County. This has resulted in a renewed interest in the 
feasibility of developing brackish groundwater desalting facilities in the 
area, possibly in association with existing wellfields. Using the decision 
model to assess this feasibility requires relaxing the water quality 
constraint. 

The groundwater quality constraint was not designed to address the 
development of brackish groundwater in association with desalting. To 
determine the feasibility of the deveIopment of brackish groundwater for 
desalting, SJRWMD has been guided by the informationincluded in 
CH2M HILL 1997f, 1998a, and 1998b. These documents identdy 
techniques that can be utilized to design brackish groundwater wellfields 
that will produce sustainable quantities of suitable quality groundwater, 
available treatment techniques, and associated costs. Application of these 
technologies is not addressed in the Wafer 2020 Constraints Handbook 
(CH2M HILL 1998d). 

DWSP allows for increases in salinity to support reasonable-beneficial 
uses provided unacceptable adverse impacts to water quality, wetland 
and aquatic systems, and existing legal uses will not occur. This guideline 
has been applied whether the existing condition of the groundwater 
withdrawn is fresh or brackish. The planning-level approach used to deal 
with groundwater quality changes in DWSP could be more stringent in 
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some cases than that resulting from a case-by-case determination made in 
the consumptive use permitting process. Conclusions reached in DWSP 
should not be interpreted as a final determination or application of 
S J E W M D s  consumptive use permitting criteria. 

Application of Water Resource Constraints in Work Group Areas IA, 111, IV, and V 

Water resource constraints were applied differently in the water supply 
planning process in Work Group Areas LA, III, IV, and V than in Work 
Group Areas I and IT. The differences arise primarily because water use 
complexities in these work group areas are not as sigruficant as in Work 
Group Areas I and It. Although groundwater models were used to project 
the magnitude of water level declines in all work group areas, 
groundwater and economic optimization models were linked to these 
groundwater models only in Work Group Areas I and 11. 

No additional significant fresh groundwater withdrawals have been 
identified as source options in Work Group Area LA. Therefore, no specific 
applications of water resource constraints in association with fresh 
groundwater withdrawals were necessary in this work group area. 
Brackish groundwater has been identified as a source option in this work 
group area, but because SJRwMD’s recommendations conceming 
brackish groundwater development include recommended well spacings 
and withdrawal rates designed to avoid unacceptable adverse impacts to 
water quality, wetland and aquatic systems, and existing legal uses, no 
additional specific applications of the water resource constraints were 
performed. 

In Work Group Areas 111 and V, the water resource cons.traints were 
applied by comparing model-projected groundwater level declines to the 
water resource constraints in an effort to identrfy areas where 
unacceptable adverse impacts to water quality, wetland and aquatic 
systems, and existing legal uses would oca.& The results of this effort 
generally confirmed the conclusions reached in SJRwMD’s Water Supply 
Assessment: 2998 (Vergara 1998). These conclusions indicate that proposed 
increases in groundwater withdrawals are likely to cause unacceptable 
adverse impacts to some wetlands. 

In Work Group Area IV, the only applicable water resource constraint was 
the interference with existing legal uses constraint. It was applied only to 
establish that interference with existing legal uses occurred during times 
of peak seasonal groundwater withdrawals associated with peak crop 
irrigation periods and low rainfall periods. 
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ALTERNATIVE DEVELOPMENT AND EVALUATION 
For the smaller work group areas (LA, III, and V), options for each 
individual water supply utility were developed and evaluated by the 
work group. Any array of sustainable options is identified as a water 
supply alternative for that work group, and feasible alternatives are 
identified in DWSP. 

Because of the large number of individual public water supply utilities (71 
in Work Group Area I alone) and the hydrologic interaction of existing 
and proposed groundwater withdrawals, evaluating individual water 
supply options for each service area is not practical for Work Group Areas 
I and II. Therefore, DWSP focuses on developing and assessing a number 
of areawide water supply alternatives or scenarios for these work group 
areas. The areawide alternatives considered generally involve developing 
one or more water supply sources and applying optimization models to 
determine whether the alternative can feasibly meet DWSP goals. If the 
alternative proved feasible, the least costly combination of water supply 
facilities needed to implement the alternative was identified. 

SJRWMD has concluded that public supply utilities can distribute the 
costs of regional water supply alternatives to their user base while 
remaining economically competitive. However, agricultural self-supply 
users have much less ability to do so. In addition, public supply accounts 
for the major portion of the projected water supply demand increases 
through 2020. Therefore, water supply alternatives evaluated to date 
using SJRWMD’s optimization models have been evaluated primarily for 
public supply utilities. These evaluations have been performed for Work 
Group Areas I and 11 only. This should not be interpreted to mean that 
non-public supply water users should not participate financially in the 
development of alternative water supplies. However, it is likely that the 
greatest contributions of these users will be through participation in water 
conservation and reuse projects and not through the development of 
naturally occurring alternative sources. 

Cost Estimates and Economic Criteria 

Several water supply alternatives have been identified for Work Group 
Areas I and Ii. Conceptual, planning-level cost estimates have been 
developed for each feasible alternative identified, as well as a description 
of the advantages and disadvantages associated with each. 

The conceptual, planning-level cost estimates for all work group areas use 
the same criteria in order to provide comparable cost estimates. The water 
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supply cost estimates allow a relative comparison of the total cost for each 
alternative considered. To ensure this internal comparability, the 
following cost-estimate and economic criteria were established: 

Construction cost 
Capital cost 
Operation and maintenance cost 
Equivalent annual cost 
Unit produdion cost 

The glossary defines each of these cost parameters. These parameters, 
which are expressed in constant 1996 dollars, have served as the cost basis 
throughout SJRWMD’s planning process. Total capital costs consist of the 
s u m  of construction costs, nonconstruction capital costs, land costs, and land 
acquisition costs, if applicable. Nonconstmction capital costs are calculated 
as 45 percent of the estimated construction costs. These costs incorporate 
permitting, administration, engineering design services during 
construction, construction contingencies, and other miscellaneous costs 
associated with consh-ucting facilities. Land acquisition costs were 
calculated as 25 percent of the land costs. 

Equivalent annual costs, which account for all expenditures, are an estimate 
of lifecycle costs and are a function of the total capital costs, the expected 
life of the constructed facilities, the time value of money, and annual 
operation and maintenance costs. These cost estimates aid in comparing 
altematives with differing economic characteristics. For DWSP, the time 
value of money equals 7 percent per year. 

The unit production cost equals the equivalent annual cost divided by the 
annual finished water production, expressed in dollars per 1,000 gallons. 
This final cost parameter provides the single most meaningful comparison 
of the relative cost of potential water supply alternatives. 

Because these cost criteria were used in all economic calculations, the 
relative cost between alternatives is comparable. However, the unit 
production costs presented here are not necessarily directly comparable to 
unit production costs developed in other investigations. To be considered 
comparable, cost estimates must use the same economic criteria. 
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ESTABLISHMENT OF MINIMUM FLOWS AND LEVELS 
. .  

BACKGROUND 
SJRWMD has been engaged in a districtwide effort to develop MFLs for 
protecting priority surface water bodies, watercourses, associated 
wetlands, and aquifers fiom siguhcant harm caused by water 
withdrawal. MFLs provide an effective tool to assist in sound water 
management decisions that prevent significant adverse impacts to the 
water resources or ecology of the area. 

There are numerous SJRWMD initiatives associated with setting MFLs. 
These include the following: 

Developing districtwide lake and stream classification systems and 
databases 

Identifying priority water bodies for setting MFXs 

Setting minimum levels for priority aquifers and lakes, and MFLs for 
priority springs, streams, and rivers 

Performing applied research to support the development of m s  

Monitoring waters levels, hydrology, soils, and biological communities 
to verify that established MFLs are protecting the water resources 

SJRWMD implements established MFLs primarily through its Water 
Supply Planning, Consumptive Use Permitting and Environmental 
Resource Permitting Programs. 

Statutory and Regulatory Framework 

The Florida Water Resources Act (Chapter 373, FS) and the Water 
Resource Implementation Rule (Chapter 62-40, F.A.C., formerly the State 
Water Policy) provide the basis for establishing MELs. Chapter ;373, FS, 
and Chapter 6240, F.A.C., explicitly include provisions for setting such 
flows and levels. 

Florida Water Resources Act 

Chapter 373, FS, requires the WMDs to establish flows for both 
ground and surface waters and mini" levels for surface watercourses 
below which sigruficant harm to the area's water resources or ecology 
would result. In addition, Chapter 373 
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Mandates SJRWMD to set MFLs for the Wekiva River System by 
March 1,1991-Subsection 373.415(3) . 

Declares that a policy of the Legislature is the preservation of natural 
resources, fish, and wildlife-Paragraph 373.016(3)(g) 

Specifies that the W M D s  must provide information concerning MI;Ls to 
local governments for development and revision of comprehensive 
plans-Subsection 373.0391(2) 

Water Resource Implementation Rule 

Chapter 62-40, F.A.C., highlights the state's approach to water 
management (Rule 62-40.110, F.A.C.). WMD programs are required by 
Subsection 373.103(1), FS, to be consistent with Chapter 62-40, F.A.C. 

Rule 62-40.310(4)(a), F.A.C., directs the establishment of MFLs to protect 
water resources and the environmental values associated with marine, 
estuarine, freshwater, and wetlands ecology. 

MFLs Program 

The SJRWMD MFL program addresses all the requirements expressed in 
the previously referenced sections of the Florida Water Resources Act and 
the Water Resource Implementation Rule. 

SJRWMD intends to continue the following efforts: 

Identify, prioritize, and schedule water bodies for setting MFLs 

Perform data collection and research needed to support establishing 

Perform more-detailed investigations and studies to established MFLs 

Perform ongoing monitoring and periodic reevaluation of MJXs 

Develop and refine groundwater and surface water models, including 
developing an interface between ground and surface water models 
where appropriate, to predict if water withdrawals will cause levels 
and flows to fall below established MEIS 

scientifically sound MFLs 

for priority water bodies 

Provide information about MFLs to local governments for their 
comprehensive planning 
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Priority-Setting Process 

In accordance with the requirements of Section 373.042, FS, SJXWMD has 
established a list of priority ground and surface waters for which MFLs 
will be set. This priority list is based upon the importance of waters to the 
region and the existence of or potential for sigruficant harm to the water 
resources or ecology of the region. As part of determining the priority list, 
the following factors are considered: 

Whether the existing or projected demand for water in the area is 
sufficient to meaningfully affect flows and/or levels of the surface 
water or groundwater 

Whether any water supply development is planned in the area that may 
adversely affect regionally sigruficant environmental resources 

Whether the system includes regionally signtficant environmental 
resources 

Whether the area is currently experiencing or is expected to experience 
stress resulting from chronic low groundwater or surface water levels 
or low surface water flows 

Whether historic hydrologic records (flows and/or levels) are available 
to allow statistical analysis and calibration of computer models when 
selecting particular water bodies in areas with many water bodies 

The proximity of MFLs already established for nearby water bodies 

ESTABLISHMENT OF MINIMUM FLOWS AND LEVELS FOR'THE REGION 
SJRWMD's MF;Ls approach is designed to be applied to lakes, rivers, 
springs, isolated wetland systems, and aquifers. The approach assumes 
that alternative hydrologic regimes exist-that are less than historic or 
optimal, but that will protect the structure and functions of aquatic and 
wetland resources from unacceptable harm. For instance, an historic 
condition could consist of an unaltered river or lake system with no 
withdrawal from local groundwater or surface water sources. A new 
hydrologic regime is associated with each increase in consumptive use, 
from very small withdrawals that have no measurable effect on the 
historic r e p e  to very large withdrawals that markedly lower the long- 
term hydrologic regime. A threshold hydrologic regime exists that is 
lower than historic, but which protects the water resource and ecology of 
the system from unacceptable harm. Conceptually, the threshold regime, 
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resulting primarily from consumptive use withdrawals, will have lower 
highs and lower lows compared to the historic regime. 

The purpose of MFLs is to define this threshold hydrologic regime and 
allow for consumptive use while protecting the water resources and 
ecology from unacceptable ham.  Thus, MFLs do not represent historic, 
optimal, or necessarily desirable hydrologic conditions, but rather 
represent mini" acceptable hydrologic conditions. 

Development of Surface Water MFLs 

SJRWkiD bases its guidelines for determining MFLs on a two-stage 
statistical classification approach. The first stage is a hydrologic 
classification based on soil and basin variables. The second stage 
incorporates an ecological refinement that addresses the biotic health of 
the water resource and related natural system. 

Hydrologic Assessment. The first stage, a hydrologic classification based 
on soil and basin variables, provides the following: 

Information for water budget model development 
A mechanism for incorporating related information 
A set of lake classes for the second level ecological analysis 

Ecological Refinement. The second stage of the classification incorporates 
an ecological refinement that addresses the biotic health of the water 
resource and related natural system. SJRWMD developed a multiple flows 
and levels approach, where the MFls consist of hydrologic statistics for 
setting minimum stream flows and lake levels. Multiple minimum levels 
define the minimum hydrologic regime that will prevent significant harm. 

Ecologically robust criteria that protect important system structures or 
ecosystem functions over the range of high, average, and low water events 
help determine MFLs. These MFLs ass&ilate a series of ecological 
thresholds used with output from hydrologic computer simulation 
models, to evaluate potential environmental impacts to the ecology of 
aquatic and wetland habitats over a long time frame (typically on the 
order of 30 years). 

Surface Water Hydrologic Regime. The threshold hydrologic regime can 
be defined by a series of up to five MFLs: 

Minimum Infrequent High 
Minimum Frequent High 
PvLinimumAverage 
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M i n i "  Frequent Low 
Minimum Infrequent Low 

MFLs are not points chosen from a hydrograph. Instead, the MFLs are 
long-term hydrologic statistics composed of a water level or flow (how 
much), duration (how long), and return interval (how often). Water 
budget flow data are needed €or developing, and venfymg, the long-term 
(30+ years) water budget models needed for implementing these MFLs. 
The actual water levels or flows of the water system will fluctuate above, 
among, and below the recommended MFLs during extreme wet, normal 
rainfall, and extreme drought periods, respectively. 

Minimum Infrequent High 

The Mini" Infrequent High flow or level involves inundating the 
riparian wetlands at a frequency sufficient to support important ecological 
processes such as floodplain maintenance functions and the transport of 
sediment, detritus, nutrients, and propagules. Flooding upland plant 
communities is not required. 

Minimum Frequent High 

The Minimum Frequent High flow or level must serve the needs of 
surface water biota that use the floodplain habitat for feeding, 
reproduction, and refugia. Flooding should be of sufficient magnitude, 
duration, and frequency to maintain the floodplain plant community 
structure and composition adapted to periodic inundation. This level and 
flow should o c m  annually or biannually for several weeks. 

Minimum Average 

The Minimum Average flow or level is considered the mini" that 
must be sustained for extended periods to maintain riparian hydric soils 
and to impede the encroachment of upland plant species into the wetland 
plant community. This Mx;L should not restrict typical recreational uses of 
the surface water. 

Minimum Frequent Low 

The Minirnum Frequent Low flow or level is the m i n i "  level that 
should o c m  during mild droughts. When this water level and flow does 
not occur too frequently or for too great a duration, there is no significant 
harm to lotic and floodplain comunities because this level provides the 
drawdown condition required for regeneration by many floodplain plant 
species. This level may limit some recreational potential of the stream or 
lake. 
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Minimum Infrequent Low 

The Mini” Infrequent: Low flow or level is a very low and infrequent 
flow or level that may o c m  for short durations during more extreme 
droughts. Significant ecological impacts may occur rapidly if the water 
flow or level falls below the specified values or o c m  more frequently or 
for durations longer than specified. To prevent the system from 
deteriorating to a point from which it cannot recover, the duration and 
frequency of this level, as a result of man’s activities, must be limited. 

Implementation of Surface Water MFLs 

The actual implementation of h@Ls typically requires the use of 
hydrologic water budget computer models to generate long-term 
hydrologic statistics. Using these models in water supply planning and 
permitting, hydrologic statistics under proposed water withdrawal 
scenarios can be evaluated to determine if the proposed water level 
condition will fall below established MFLs. 

Minimum Groundwater Levels 

Minimum groundwater levels are typically not expressed as absolute 
water table levels or potentiometric heads at specific locations because of 
the dynamic nature of groundwater levels in response to recharge and 
withdrawal. Instead, such levels are defined by establishing impact ’ 

thresholds (constraints) for listed criteria. This consideration is especially 
relevant when minimum groundwater levels are related to water supply 

A n  infinite combination of groundwater withdrawal points and quantities 
is possible. The various potential withdrawal scenarios may yield highly 
differing quantities of water before triggering a constraint. The same 
withdrawal quantities at different locatipns may result in different levels 
of drawdown, and the same levels of drawdown at different locations 
may impact the specified constraint to differing degrees. Furthermore, the 
degree of impact from withdrawals at one location may be affected by the 
occurrence or nonoccurrence of withdrawals at various other points. 
Therefore, it is not generally feasible to set definite minimum 
groundwater levels without specifying a particular withdrawal scenario. 
For this reason, the application of the water resource constraints rather 
than minimum groundwater levels is generally used in the water supply 
planning process. In a few cases, m i n i ”  groundwater levels have been 
established by rule as a consequence of mini” flows being established 
for springs or mini” levels being established for lakes. 

planning. 
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SJRWMD assessed groundwater availability on the basis of how much 
water can be withdrawn without resulting in unacceptable adverse 
impacts to the water resources, includingwetland and aquatic systems. 
This determination included any, groundwater minimum levels adopted 
by rule, along with the other water resource constraints that address 
groundwater quality and other water resource impacts. 

MFLs Reassessment Process 

MFLs are established based on the data available at the time. S J R W  
plans to conduct periodic reassessment of the adopted MFLs based on 
consideration of the significance of particular MFLs kt water supply 
planning and the relevance of new data that may come available. To that 
end, SJRWMD plans to 

Collect additional data 
Recalibrate models 
Develop and test criteria 
Compare projected scenarios with actual events 

The processes used in this phase generally resemble those for setting 
initial MFLs. This phase may substantiate earlier work or modify 
previously set MFLs. 

MFLs Established to Date 

A complete list of established MlXs is provided in Appendix C. MFLs 
currently adopted by rule include 

Surface watercourses 
Wekiva River at State Road 46 
Blackwater Creek at State Road 44 

Surface waters 
Sixty-seven lakes 
Blue Cypress Water Management Area 

Aquifers 
Eight springs in the Wekiva River Basin (minimum spring flow 
and a level in the aquifer at the springhead) 

Proposed MFLs which are currently the subject of rulemaking include 
Lake Washington and the St-Johns River downstream of Lake 
Washington in Brevard County, Blue Spring in Volusia County, Taylor 
Creek downstream of Taylor Creek Reservoir in Osceola and Orange 
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Water Supply Planning Constraints and MFLs 

Established MFLs 
Impacts to wetland and aquatic systems 
Impacts to groundwater quality 
Impacts to existing legal uses of water 

RECOVERY AND PRE"TTON STRATEGY 
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in the future, SJRWMD will first examine the established MFLs in light of 
my newly obtained scientific data or other relevant information to 
determine whether the MI;L should be reassessed. If no reassessment is 
necessary, a number of management tools are available to restore the 
water body/system to meet MFLs, inchding the following: 

Developing additional supplies 

Implementing structural controls andlor augmentation systems to raise 
levels or flows in water bodies 

Reducing consumptive use permit (CUP) allocations 

Requiring use of alternative water supply sources 

SJRWMD focuses on prevention. SflI”s prevention strategy involves 
developing and implementing DWSP and considering potential impacts 
to W L s  in the permitting process. Water supply options identified in th is  
DWSP have been evaluated on a regional planning-level basis for effects 
on established MFLs and were identified, in part, because implementing 
the options should not reduce flows or levels in any water body below 
established minimums. SJRWMD plans to prevent flows and levels from 
falling below established MFLs by implementing DWSP and continuing to 
conduct a more detailed, sitespecific analysis in consumptive use 
permitting actions to confirm that IvfFLs are protected. 
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WATER SUPPLY DEVELOPMENT COMPONENT 

This portion of DWSP has been prepared to meet the requirements of 
Paragraph 373.0361(2)(a), FS.  This paragraph requires that DWSP include 
the following: 

1. 

2. 

3. 

4. 

A quantification of the water supply needs for all existing and reasonably 
projected future uses within the planning horizon. The level-of-certainty 
planning goal associated with identifvlng the water supply needs of existing 
and future reasonablebeneficial uses shall be based upon meeting those needs 
for a I-in-IO-year drought event. 

A list of water source options for water supply development, including 
traditional and alternative sources, from which local government, 
government-owned and privately owned utilities, self-suppliers, and others 
may choose, which d exceed the needs identified in subparagraph 1. 

For each option listed in subparagraph 2, the estimated amount of water 
available for use and the estimated costs of and potential sources of funding 
for water supply development. 

A List of water supply development projects that meet the criteria in 
s. 373.0831(4). 

Based on the definition of water supply development included in 
Subsection 373.019(21), FS, S J R W  considers a water supply development 
project one that contributes to the planning, design, construction, 
operation, and maintenance of public or private facilities for water 
collection, production, treatment, transmission, or distribution for sale, 
resale, or end use. 

This section of DWSP focuses on future water supply needs and the water 
. supply sources and facilities required to meet the projected needs through 
2020. SJRWMD developed water supply'needs estimates for a number of 
use categories including public supply and agridtural irrigation, the 
largest use categories within SJRWMD. Water supply needs for 2020 are 
summarized by county as well as by use category. The impact of the 
1-in-10-year drought is also included. 

S J R W  anticipates the most sigruficant growth in water supply needs 
relates to expected growth in public supply demands. This is particularly 
true in priority water resource caution areas (Figure 1). This section of 
DWSP identifies an array of traditional and alternative water supply 
source options associated with each work group area as well as estimated 
costs of the needed facilities and funding sources. Except where 
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specifically noted, DWSP does not idenw water supply source options 
for water use categories other than public supply because existing and 
reasonably anticipated sources of water for those uses are considered 
adequate. DWSP may be amended in the future to identify water supply 
source options €or other water use categories should those categories 
experience sigruficant increases in water needs. 

WATER SUPPLY NEEDS 
Demand Projections 

SJRWMD determined water supply needs based on the requirements of 
Subparagraph 373.036(2)@)4a, FS, following guidelines and conventions 
developed by the Water Planning Coordination Group (WPCG). Existing 
legal uses of water for 1995, the base year, and anticipated reasonable- 
beneficial needs (demands) for 2020 have been estimated for the following 
water use categories: 

Public supply . Domestic self-supply and small public-supply systems 
Commercial/kdustrial/institutional self-supply 
Thermoelectric power generation self-supply 
Agricultural self-supply 
Recreational self-supply 

The S J R W  goal in projecting water demands was to estimate projected 
needs mutually acceptable to water users and SJRWMD and those which 
appear to be reasonable based on the best information available. The 
methodology used to develop estimates of existing and projected demand - 
is described in SJRWMD's Water SuppZy Assessment: 2998 (Vergara 1998). 
Demand projections in all use categories are based on the assumption that 
current efforts to promote water conservation and the use of reclaimed 
water will continue through 2020. 

S J R W M D  developed demand projections for a 1-in-10-year drought for 
the public supply, domestic self-supply and small public supply systems, 
agricultural self-supply, and recreational self-supply categories. Drought 
events do not significantly impact demands in the remaining categories, 
because use In these categories is related primarily to processing and 

. production needs. 

Public suppliers were asked to provide their best estimates of projected 
demand, as well as estimates of their service area population in 2020. 
SJRWMD made its own demand projections based on estimates of 
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population growth within the service area boundaries of public suppfiers. 
Suppliers were asked to review their projections if the difference between 
the two sets was greater than 20 percent. In many cases, suppliers 
submitted revised projections more consistent with the population-based 
projections. However, the user-based projections remain higher in total 
than the S J R W  population-based projections. 

The projections developed by each utility were used as the initial basis for 
projecting impacts to water resources and developing work group area 
water supply plans. SJRWMD is committed to a planning process that 
involves all major water users and seriously considers the water supply 
plans of these users. 

Summary of SJRWMD Water Demand for 1995 and 2020 

Total water demand for 1995 and 2020 for SJRWMD is projected to 
increase from 1,371 mgd in 1995 to 1,679 mgd (population-based 
projections) or 1,863 mgd (user-based projections) in 2020 (Table 1). This  
growth represents an increase of 22 percent, assuming S J R W " s  
population-based rate of growth, or an increase of 36 percent using the 
user-based projections. Table 2 provides additional water use information 
relative to source (groundwater or surface water) and projected demand 
growth by county. 

Public supply accounts for the major portion of the projected demand 
increase, accounting for about 80 percent of the increase in use under 
either demand projection scenario, Public supply demand is projected to 
increase by 52 percent based on the population-based demand projections 
(Table 3). The difference between the population-based projections and 
the user-based projections, 184 mgd, is well within the level of uncertainty 
inherent in demand projections. 

Although this uncertainty in public supply demand projections is 
significant, its impact on the planning process relates primarily to the 
planning horizon. If the higher user-based estimates are used as the basis 
for planning and these estimates prove correct, then facilities identified in 
this DWSP will be needed by 2020 to M y  meet projected water supply 
needs. If the higher user-based estimates are used and the lower 
population-based estimates prove correct, then all of the facilities 
identified in this report will not be fully needed until sometime beyond 
2020. 

If the lower population-based needs estimates are used to i denw water 
supply alternatives, and the higher user-based needs estimates prove 

~- 
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Alachua 
Baker 

Bradford 
Brevard 

Clay 
Duval 
Flagler 
Indian River 
Lake 
Marion 

Nassau 
0 keec h o bee 
Orange 
Osceola 

Polk 
Putnam 

Seminole 

St. Johns 
Volusia 

Table 1. Total water use for 1995 and 2020 for the St. Johns River Water Management District 
(SJR W M  D)* 

35.34 51 -37 55.40 54.46 57.65 
4.63 5.42 5.80 5.77 5.99 
0.60 1.10 1.10 1.13 1.11 

21.65 31.45 . 32.98 32.99 34.45 

194.18 184.55 1 90.89 196.45 195.91 

144.12 179.99 202.73 188.37 212.17 
15.92 20.95 23.82 22.76 24.61 

259.66 269.60 281.25 324.78 283.00 
108.1 9 156.1 1 191.13 175.35 195.66 
35.05 50.70 54.95 54.20 57.44 

14.25 13.42 7 3.42 16.1 7 13.43 

61 59 70.56 75.09 71.91 75.91 

155.64 227.35 258.88 243.67 271.61 
16.56 16.05 16.05 1 7.57 - 16.05 -- 
3.55 7.1 1 7.1 1 0.50 7.1 a 

82.73 1 09.00 110.44 1 13.63 111.11 

122.40 69.87 102.72 1 16.50 109.09 
50.99 60.38 80.72 68.48 82.96 
96.64 121.22 144.26 132.39 150.44 

'Figures include only water withdrawn in SJRWMD. 

correct, then the identified facilities will not be adequate to meet 2020 
needs and additional sources of supply and facilities will need to be 
identified and built before 2020. To avoid this situation and to comply 
with the statutory directive to identdy water suppIy sources that meet or 
exceed water supply demands, SJRWMD has chosen to use the higher 
user-based projections for its phning purposes at this h e .  S J R W  
plans to monitor the actual water use that occurs compared to the 
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Table 3. Total water demand for 1995 and 2020 for the St. Johns River Water Management District by category of use 

Public supply 444.61 12.15 456.f6 677.45 16.81 694.26 860.92 16.81 877.73 718.12 17.82 735.94 52 61 77 60 

71.98 0.00 71.98 64.84 0.00 64.84 64.84 0.00 64.84 68.73 0.00 68.73 -10 -5 -2 -1 Domesticandother 
small public supply 

Agricultural irrigation 586.97 368.45 220.69 589.14 368.45 220.69 589.14 430.76 267.55 698.31 0 ~~ 19 1 24 - ---~-------~~ ~~ ~ 

Recreational irrigation 68.78 30.35 99.13 107.77 48.67 156.44 107.77 48.67 156.44 110.51 49.89 160.40 58 62 19 13 

96.02 38.14 134.16 102.63 44.19 146.82 102.63 44.19 146.82 102.63 44.19 146.82 9 9 4 3 Co"erciallindustrial 
/institutional 

14.50 22.16 11.13 16.42 27.55 11.13 16.42 27.55 11.13 16.42 27.55 24 24 2 1 Thermoeiectric power 
generation 1 

7.66 

Total 11,052.63 318.53 1.371.16 1.332.27 346.78 1.679.05 1.515.741 346.78 1,862.52 1,441.88 395.87 1,837.75 22 34 101 100 

Note: Figures include only water withdrawn in the St. Johns River Water Management District. 

'Based on population-based projection. 
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projections made in this DWSP and to revise the projections in future 
updates of DWSP. For example, if growth projections prove to be too high 
or additional levels of water conservation or reuse can be achieved on a 
regional scale, then demand projections can be reduced. 

For the remaining use categories, demand shifts are minor (Table 3). The 
net change in agricultural irrigation demand is expected to be insi@cant; 
changes in acreage and crops in specific locations are expected to balance 
one another out so that the net change is negligible. Conservation efforts in 
agriculture are anticipated to result in improved efficiencies at the farm 
level. However, at this time, no major changes are anticipated in 
technology that would substantially reduce irrigation needs. 

Appendix E provides a detailed breakdown of existing and projected 
water supply needs, by use category, for each of the 19 counties located in 
SJRWMD. Zn addition, individual demand projections have been 
developed for public supply utilities projected to provide at least 0.25 mgd 
by 2020. These demand projections served as the basis for groundwater 
modeling and facilities planning in the work groups. 

TRADITIONAL AND ALTERNATIVE WATER SUPPLY SOURCE OPTIONS 

Water supply options applicable to this DWSP include these naturally 
occurring sources: 

Fresh groundwater 
Brackish groundwater 
Surface water 
Seawater 

In addition, a number of management techniques can enhance the source 
of supply, sustain the water resources and related natural systems, or 
otherwise optimize water supply yield. These techniques include the 
following: 

Artificial recharge 
Aquifer storage recovery 
Avoidance of the impacts of groundwater withdrawal through artificial 
hydration 
Water conservation 
Use of reclaimed water 
Water supply systems interconnections 
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Naturally OccutTing Sources 

Fresh Groundwater 

Fresh groundwater occurs in all three of the aquifer systems in S J R W :  
the Floridan, the surficial, and the intermediate. However, the distribution 
of fresh groundwater in these aquifer systems is variable. These aquifer 
systems and this variability in their water quality are described in the 
Introduction section of this DWSP. 

The availability of water for reasonablebeneficial use from these aquifer 
systems is controlled by the extent to which groundwater withdrawals 
from these aquifer systems will impact water quality, wetland and aquatic 
systems, and existing legal uses. The water resource constraints described 
in the Methods section of this DWSP represent the limits of such impacts 
that are acceptable to S J R W  for water supply planning purposes. 

The water supply potential of these aquifer systems has been addressed in 
the Water 2020 process. Groundwater flow and water quality models and 
decision models have been used by S J I W M D  and the work groups to 
assess the extent to which groundwater withdrawals, particularly from 
the Floridan aquifer, can occur in a sustainable manner. Evaluations using 
these models indicate that some additional fresh groundwater can be 
developed from the Floridan aquifer in much of S m W .  The quantity of 
additional fresh groundwater that can be developed is dependent on the 
locations of withdrawals and the rates of withdrawals at those locations. 
Within much of SJRWMD's priority water resource caution areas, fresh 
groundwater withdrawal is nearing sustainable limits and altemative 
sources and/or management techniques will be needed to fully meet 
future needs without incurring unacceptable impacts to water quality, 
wetlands and aquatic systems, and existing legal uses. 

The availability of fresh groundwater in each work group area is 
addressed more fully in the work group sections of the Water Supply 
Development Component of this DWSP. 

Brackish Groundwater 

Brackish groundwater from the Floridan aquifer is an abundant potentia1 
' water source in much of the coastal area of SJRWMD and mrently meets 
a portion of the water supply needs for several municipalities, including. 
the City of Melbourne located in Brevard County. However, brackish 
groundwater is considerably more expensive than fresh groundwater to 
treat because it requires desalting, and waste concentrate disposal often 
complicates implementation. 
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The potential for developing brackish groundwater resources for public 
supply purposes has been evaluated at a number of sites within the 
priority water resource caution areas, including potential withdrawal sites 
located in northern and southern Brevard County, eastern Orange and 
Seminole counties, north-central Volusia County, and north-central 
St. Johns County (CH2M HILL 1998a). Treatment requirements and costs 
have also been investigated for these sites (CH2M HILL 1997f, 199813). 

The results of these investigations indicate that substantial quantities of 
slightly to moderately brackish groundwater could be developed in the 
coastal areas. Any long-term withdrawal of significant quantities of 
brackish groundwater would result in some deterioration in water quality. 
However, the rate of change in water quality can be controlled by careful 
wellfield design and operation. Anticipated changes in water quality 
would not impact treatability. A low-pressure membrane process would 
be sufficient to treat these brackish groundwater resources. 

Although there is abundant brackish groundwater available for 
development in SJRWMD, prospective developers of this source should 
consider two challenges that may be encountered in its development. 
These challenges are (1) impacts on groundwater levels and (2) desalting 
concentrate management. 

Withdrawals of brackish groundwater will result in declines in Floridan 
aquifer and surficial aquifer water levels. Such declines would contribute 
to impacts to water resources and must be considered along with declines 
resulting from freshwater withdrawals in order to avoid unacceptable 
adverse impacts to the water resources and related natural systems. 

Approximately 15 to 20 percent of water withdrawn for desalting would 
become a waste concentrate containing dissolved constituent 
concentrations approximately 4.5 to 6 times the raw water concentrations. 
Environmentally sound and permittable management of this waste 
concentrate presents an important challenge to the development of 
sig;ruficant quantities of brackish groundwater within SJRWMD. 

Brackish groundwater from the Floridan aquifer can be blended with 
freshwater from the intermediate or shallow aquifers, or other available 
sources, to meet both peak demand and average day demand. This 
technique is currently used by several public supply utilities in SJRWMD 
and can be expanded further to meet future demands. 

Surface Water 

Available in relative abundance, surface water is also a potential water 
supply source. Surface water is currently used in limited quantities to 
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meet both public supply and agricultural needs. Several surface water 
systems can potentially supply water to SJRWMD and have been 
considered in the development of this DWSP. These systems include the 
following: 

St.JohnsRiver 
Ocklawaha Rver Basin 
C-1 Canal (in Brevard County) 
Taylor Creek Reservoir (in Osceola and Orange counties) 

Estimated maximum potential water supply yield from these surface 
water sources is summarized in Table 4. 

Table 4. Potential surface water supply yields from selected candidate 
withdrawal points 

St. Johns River near Cocoa I 108 
~~ ~~ 

St. Johns River near Titusville 1 143 

279 I St. Johns River at Sanford 
(Lake Monroe) 

St. Johns River near De Land I 351 

Upper Ocklawaha River Basin I 14 

Lower Ocklawaha River Sash 107 

Fresh to moderately brackish 1 
Fresh to moderately brackish 
Fresh surface water 
Fresh, with large groundwater 
base flow 

Note: Water supply yields for the St. Johns River sites are cumulative. The total estimated water 
supply yield for the St. Johns River upstream from De Land is 351 mgd. The total estimated 
potential surface water yield from all sources investigated is approximately 500 mgd. 

St. Johns River. A previous alternative water supply strategies 
investigation (CH2M HILL 1996b) identified four possible withdrawal 
sites located on the St. Johns River (Table 4). 

Though the  St. Johns River can supply a large quantity of raw water, this 
water varies both in quantity and quality. The St. Johns River, Like most 
rivers, is subject to floods and droughts. To accommodate these 
fluctuations, significant amounts of raw and/or finished water storage 
would be required to ensure a reliable water supply. 
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None of the St. Johns River candidate withdrawal points identified bath 
I .I ,/ ~ . I , .: ., alternative water supply strategies investigation have established M s .  . .  

Because MFLs have not been established for the St. Johns River, the 
surface water supply availability and yield analysis (CH2M HILL 1997b) 
included application of an interim withdrawal rule to account for 
withdrawal restrictions likely to be implemented as part of future MFL 
consideration. The interim withdrawal rule considers both low-flow 
maintenance and total maximum diversion rates, The preliminary analysis 
of water supply development potential was based on the assumption that 
withdrawal from the river would not be allowed during low-flow periods 
defined by the 95 percentile flow. This means that no river water 
withdrawal would be allowed when the river experienced low-flow 
conditions (5 percent of the time). Also, a maximum instantaneous 
withdrawal rate of 25 percent of the mean streamflow rate was assumed 
as the basis for setting a realistic upper limit on potential water supply 
withdrawal volume. 

During low-flow periods, the St. Johns River water is also slightly to 
moderately brackish. Therefore, the diverted flow would require partial 
desalting and associated desalting concentrate management. Based on 
discussions to date with DEP staff, SmWMD anticipates that desalting 
concentrate resulting from the treatment process would be discharged to 
the St. Johns River downstream of the point of withdrawal. 

In addition, the need to control disinfection byproducts may increase 
membrane treatment requirements even further than required for salt 
removal. With ozone disinfection of brackish waters, bromate formation 
can be a major concern that could control the amount of diverted water 
needing membrane treatment, and, therefore, overall water supply 
development costs. 

Surface water is generally more difficult to treat than groundwater 
because of fhe inherent flow and raw water quality variability. Given the 
partial desalting it requires (with associated desalting concentrate 
management) and ,the potential additional treatment to control unwanted 
disinfection byproducts, the St. Johns River is a more difficult and 
expensive water source than many other river systems. 

The City of Melbourne currently obtains a portion of its water supply 
from Lake Washington, located on the main stem of the St. Johns River. 
This withdrawal point is considerably upstream from the four identified 
potential withdrawal points. Because the salinity of the St. Johns River 
generally tends to increase downstream, Lake Washington water is much 
less saline than downstream locations. Raw water withdrawn from Lake 
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Washington meets primary and secondary drinking water standards for 
dissolved salts and only requires conventional surface water treatment. 

Ocklawaha River. Two candidate OcMawaha River watershed surface 
water withdrawal sites were considered. The first is within the upper 
basin and was included in the alternative water supply strategies 
investigation (CH2M HILL 1996b). An estimate of potential yield was 
made based on long-term flow records available from Haines Creek, 
which connects Lake Eustis to Lake Griffin in northern Lake County. 
Although Haines Creek flow records were used in the preliminary water 
supply analysis, there is considerable flexibility in the location of the 
actual water supply withdrawal point. It could be located anywhere in the 
upper Ocklawaha River Basin in northern Lake County. A potential water 
supply yield of 14 mgd has been estimated for the upper Oddawaha River 
Basin. Although limited in quantity, the raw water is always fresh and 
only conventional surface water treatment would be required. Desalting 
would not be required. 

Determination of exact treatment requirements will require additional 
water quality monitoring and treatability testing. The upper OckIawaha 
River Basin, as well as other SJRWMD surface waters including the 
middle St. Johns River, contain blue-green algae, which generates toxins 
under certain conditions. More needs to be known about the occurrence, 
distribution, and treatment requirements of these blue-green algae and 
assoaated toxins before the upper Ocklawaha River Basin or the middle 
St* Johns River are developed for public supply. If future treatability 
studies conclude that any candidate surface water source, including the 
upper Ocklawaha River Basin, cannot be treated to provide a safe public 
supply meeting all drinking water standards and rules, then this source 
will not be considered further for meeting future public supply needs. 

SJ’RWMD plans to develop environmental restoration projects along the 
Ocklawaha River. The amount, duration, and/or frequency of water 
needed to meet project restoration goals may affect the amount, duration, 
and/or frequency of withdrawals from surface water sources for water 
supply. In most cases, water needs for restoration are st i l l  being analyzed 
and developed. When the S J R W  Governing Board makes decisions on 
restoration project plans, it will consider environmental restoration needs 
and water supply needs and the preliminary estimate of available water 
supply may be revised. 

The second Ocklawaha River site is located in the lower basin just 
upstream of the St. Johns Ever. Unique hydrologic factors make this 
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location favorable for surface water supply development. M o w  to the 
lower reaches of the Ocklawaha River Basin includes discharge from 
Silver Springs, located near Ocala, in Marion County. Silver Springs is the 
largest spring in SJRWMD, with a long-term average discharge of about 
876 mgd. It accounts for about 93 percent of spring discharge in the 
Ocklawaha River watershed and about 60 percent of the total outflow 
from Rodman Reservoir, located just upstream of the St. Johns River. 

The water quality of the lower Ocklawaha River is very good, due in large 
part to the substantial fresh groundwater contribution of Silver Springs. 
The water is always fresh and would require only conventional surface 
water treatment prior to transport and distribution. The combination of 
good raw water quality and significant base flow makes this an attractive 
candidate site for surface water supply development. Neither expensive 
membrane treatment nor raw or finished water storage facilities would be 
required. 

The water supply potential of the lower Ocklawaha River Basin was 
investigated by Hall (1995). The analysis focused on the environmental 
impact of withdrawal both to Rodman Reservoir and to the downstream 
portion of the Ocklawaha River Basin. It was concluded that an 
environmentally safe water supply yield of at least 107 mgd could be 
developed. Hall concluded that this water supply yield is environmentally 
feasible with or without Rodman Reservoir. 

The main disadvantage of the lower Ocklawaha River Basin potential 
withdrawal point is its location relative to areas with signrficant projected 
demand growth. Sigruficant and costly finished water transport facilities 
would need to be constructed to meet identified public supply needs. 

Taylor Creek Reservoir. Taylor Creek Reservoir is located In Osceola and 
Orange counties near the City of Cocoa's Dyal Water Treatment Plant. 
This reservoir contains freshwater, whi& is generally of better quality 
than in the St. Johns River. Taylor Creek Reservoir raw water is always 
freshwater. The City of Cocoa is currently developing the Taylor Creek 
Reservoir as a water supply source, and SJRWMD has issued a CUP for 
water supply withdrawal from Taylor Creek Reservoir. Ultimate potential 
water supply yield has not yet been established but is likely to be on the 
order of 20 to 25 mgd. Following adoption of an MFL for Taylor Creek, 
this analysis can be made. 

C-1 Canal. The C-1 Canal watershed is wholly contained within Brevard 
County and is located near the City of Palm Bay. Currently, all C-1 Canal 
waters discharge to the Indian River Lagoon through Turkey Creek. An 



District Water Supply Plan 

ongoing S J R W  rediversion project will alter the current flow patterns 
and restore natural discharge patterns as much as practical. The 
re-diversion project will reintroduce flow into the St. Johns River and 
reduce freshwater discharge to the Indian River Lagoon. 

The C-1 Canal rediversion project provides an opportunity for 
developing a limited surface water supply. Investigation of the C-1 Canal 
as a potential public water supply source has been conducted at the 
conceptual planning level (CH2M HILL 1999a). This investigation found 
that a relatively small water supply (from 5.5 to 11 mgd) could be 
developed at the canal, and available water quality data indicate that the 
raw water is mostly fresh. However, this water exceeds the secondary 
drinking water standard for TDS from time to time. This source could be 
desalted to provide finished water that would meet all drinking water 
standards, or it could be treated without desalting and blended with an 
existing freshwater source. 

Seawater 

Seawater cart meet public water supply needs. However, seawater is 
currently a relatively expensive water supply option compared to other 
water supply options that have been identified and investigated to meet 
projected needs in the prioriv water resource caution areas. Desalting of 
seawater to meet anticipated public water supply needs would generate a 
large waste concentrate stream. Environmentally and economically 
feasible concentrate management solutions will pose significant 
challenges to implementation of seawater desalting projects. 

Because of the relative cost and availability of other less expensive 
options, seawater desalting is considered as a general option available to 
all water supply utilities but is not considered among the utility-specific 
options identified In this plan. 

It is reasonable to assume that seawater will be developed as a water 
supply source within SmWMD in the future. However, it is unlikely that 
sigruficant quantities of seawater will need to be developed in SJRWMD 
before 2020. Seawater desalting technology is continually advancing, and 
the relative cost between seawater and other alternative public supply 
sources will likely narrow in the future. Coastal areas are more likely than 
inland areas to develop seawater resources. Special case situations, such as 
co-siting a seawater desalting plant with an electric power plant, may 
make this water supply source competitive with the development of other 
water supply sources. S J R W M D  proposes to investigate the technical, 
environmental, and economic feasibility of co-siting seawater desalting 

St. Johns River Water Management Disfrict 
60 



Water S u p ~ l ~  Development Component 

facilities with specific electric power plants in association with future 
water supply planning efforts. This investigation is identified in the Water 
Resource Development Component of this DWSP. 

Management Techniques 

Artificial Recharge 

Artificial recharge is the replenishment of groundwater by means of 
spreading basins, recharge wells, or other induced infiltration techniques. 
Landscape and crop irrigation also induces some artificial recharge, 
although most applied irrigation water is lost to the atmosphere through 
evapotranspiration. Source water can be surface water, reclaimed water, 
or irrigation water. 

Managed artificial recharge can be used to help offset aquifer 
potentiometric surface declines resulting from groundwater withdrawals, 
thereby effectively increasing available supply. Hydraulically, the most 
effective artificial recharge techniques are those that maximize 
emplacement of water in the pumped aquifer(@. 

Artificial recharge is currently used in SJRWMD, and this use is expected 
to increase in the future. Rapid infiltration basins (RIBS) are often used, 
along with reclaimed water, to provide aquifer recharge. This DWSP 
accounts for increased uses of RIBS in proportion to increased wastewater 
production. 

Aquifer recharge wells have been used for drainage and lake-level control 
in the Orlando area since 1905. These wells emplace surface water directly 
into the Floridan aquifer, thereby increasing available water supply. 
Current artificial recharge via recharge wells, in Work Group Area I, is 
estimated to be between 39 and 52 mgd (CH2M HILL 1997d). Therefore, 
existing recharge wells provide a sigruficant quantity of artificial recharge. 

It is technically possible to substantially increase artificial recharge in 
Work Group Area I by construction of additional artificial recharge wells. 
However, existing regulatory policy discourages the construction of new 
artificial recharge wells. Current policy will not permit the emplacement 
of additional water in the Floridan aquifer unless all primary and 
secondary drinking water standards are met at the wellhead, which 
means only drinking water can be emplaced. This criterion is 
economically infeasible to meet in urban drainage and lake-level control 
applications. 

I 
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Increased artificial recharge, via new recharge wells, was not included as a 
factor in the decision-modeling process in Work Group Area I. However, 
an artificial recharge demonstration project is proposed to further 
investigate the potential for use of new recharge wells to increase 
available fresh groundwater supplies. 

Aquifer Storage Recovery (ASR) 

ASR systems store treated drinking water underground in a suitable 
aquifer when sufficient water production capacities are available. The 
aquifer stores this treated water for later withdrawal and distribution, 
when water supply demands exceed the water supply. Although not a 
direct water source, ASR can be used to help manage and develop water 
supplies. 

ASR has two major potential applications for public water supply 
development: (1) to provide system reliability and (2) to help meet peak 
flow demands. 

Some sources of supply, including many surface water supply options, 
can be intermittent and therefore inherently unreliable. In this case, an 
ASR system'can be used to store large quantities of finished water for 
distribution and use during drought periods when allowable surface 
water flow diversions are inadequate to meet the water supply demands. 

ASR can also be used to help manage peak flow conditions. Without 
significant finished water storage capabilities, water supply treatment , 

plants must be designed to supply the peak demand. Maximum day 
demands are typically 30 to 80 percent greater than average day demands. 
ASR can reduce the required maximum treatment rate, which in hun 
reduces the treatment plant size and operation costs. Specifically, water 
treatment plants can accommodate peak demand by combining real-time 
treatment with ASR system withdrawal. 

Avoidance of the Impacts of Groundwater Withdrawal Through 

In many of the priority water resource caution areas, the potential impacts 
of groundwater withdrawal on wetlands are a major concern. ln many 
cases, the possibility of dehydrating wetlands limits the quantity of 
freshwater that can be withdrawn from the Floridan aquifer. 

Lower water levels impact wetlands. These impacts include changes in 
natural vegetation patterns. Groundwater withdrawals reduce the 
potentiometric surface of the aquifer, which can in turn lower surficial 

Artificial Hydration 
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aquifer water levels and water levels in nearby wetlands. Many wetland 
systems are sensitive to relatively small changes in long-term average 
water levels. To avoid adverse impacts to. native wetland systems, 
groundwater withdrawal must be managed to avoid excessively 
dehydrating wetlands, on both a local and a regional scale. 

Although this DWSP is primarily designed to prevent adverse impacts 
from occurring by Iimiting groundwater withdrawal quantities and 
utilizing management techniques such that unacceptable adverse impacts 
to wetlands do not occur, artificial hydration may be a potential additional 
tool to avoid adverse impacts. 

The concept of wetland impact avoidance through artificial hydration 
techniques has been openly discussed by the work groups and is being 
investigated by SJRWMD through its Wetland Augmentation 
Demonstration Program as described in the Water Resource Development 
Component of this DWSP. 

Water Conservation 

Water conservation is considered a water supply option because reducing 
water supply needs contributes to the goal of assuring adequate future 
water supplies. As a water supply option, water conservation will be 
treated in SJRWMD’s regional decision-making process in the same 
manner as other alternatives, including the consideration of cost versus 
benefits and technical feasibility. However, estimating potential savings 
from water conservation practices on a regional basis has many 
uncertainties. Potential water savings and the overall effectiveness of 
water conservation programs can be variable and can depend on a wide 
range of factors from local socio-economic conditions to the type of 
program incentives used during implementation. In addition, because a 
large percentage of water use by public supply utilities is for lawn and 
landscape irrigation (potentially as much as 40 to 50 percent of the annual 
average water use), many conservation programs and practices target th is  
use. However, use of reclaimed water also results in a reduction of the 
quantity of potable water supply used for lawn and landscape irrigation. 
Therefore, the quantity of water savings potentially obtained through 
conservation and use of reclaimed water is not additive. 

All SJRWMD CUP holders are required to implement comprehensive 
water conservation programs. However, specific increased quantities of 
water comervation were not considered in the development of water 
supply alternatives identified in this DWSP. Conservation options 
considered in this DWSP would supplement existing’programs. 
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The water demand estimates for 2020 presented in this DWSP are based 
on the assumption that at least the existing Ievel of conservation will be 
maintained in the future. Estimates of increased demand through 2020 
would be about 10 percent higher if conservation were not a component of 
the plan. Additional water savings could probably be achieved through 
increased conservation efforts; however, the amount of savings is highly 
dependent on the extent of conservation already in place. Many users, 
such as agriculture, are already achieving high levels of conservation 
through management of their irrigation practices, and it appears unlikely 
that any significant additional conservation could be achieved by these 
users. The greatest potential for savings exists in public supply, because 
public supply has the greatest projected increase in demand by 2020 and 
the highest potential to achieve increased water savings through 
implementation of more extensive water conservation programs. 
Therefore, SJRWMD will focus a significant portion of its conservation 
efforts on public supply where commitment of staff time and funding 
have the greatest potential for further reducing water demand. 

Several methods are available to public supply utilities to support water 
conservation programs. These methods include operational and consumer 
conservation practices, local water conservation ordinances, and 
conservation rate structures. SJRWMD investigated the potential water 
savings related to these methods (PBSJ 1998c, 1999a); the results of these 
investigations are summarized in Appendix F. 

A report by PBSJ (1998~) summarized the results of utilizing SWFWMD’s 
WATERRATE model to evaluate the impact of implementation of three 
water conservation rate structure types on water demand for eight 
representative utilities within S J R W .  The study found that, while 
potential water savings from water conservation rate structure 
implementation can be significant, individual circumstances have a high 
degree of influence on the effectiveness of conservation rate 
implementation. The following conclusions were made: 

The water savings that can be potentidy achieved with water 
conservation rate structures are dependent on a utility’s current rate 
structure. For example, a utility that currently has a threeblock 
inclining rate structure will see little to no additional savings by 
converting to a four-block structure. However, one that currently does 
not have a conservation rate structure could see more potential 
savings. 
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Sewer usage rates can also interfere with the effects of conservation 
rates for water. Some utilities base sewer rates on water consumption 
up to a quantity at which it is assumed that no more of the water 
consumed will go into the sewer. At that point, the sewer fees become 
capped and the consumer is charged only for water. Under these 
circumstances, the combined consumer cost of water and sewer per 
unit for the lower volumes of water consumption may be higher than 
the per unit cost for just water after the sewer charge cap is reached. 
This situation was observed for one utility where it was estimated that 
implementation of a water conservation rate structure could actually 
result in an increase in water consumption. 

The greatest conservation effect can be achieved by reducing the fixed 
charge for utilities that currently have very high fixed charges. 

Conservation rates for the sample utilities tend, overall, to result in 
long-term water savings. 

Potential savings for the eight utilities analyzed ranged from a low of 
less t h a n  0 percent (water use could actually increase with water 
conservation rate structure implementation) to nearly 113 percent. 

PSSJ (1999a) evaluated the potential costs and effectiveness of operational 
conservation practices, consumer conservation programs, and local 
ordinances related to water consumption. The study included interviews 
with and data collection from Florida utilities and WMDs, with 
information available on the cost and effectiveness of existing 
conservation programs in the state. In addition, a nationwide literature 
review was conducted. A summary of the potential water savings that can 
be achieved by implementing various water conservation programs is 
presented in Table 5. The data summarized in Table 5 include some 
impressively high water savings. However, the water savings achieved 
under controlled experimental circumstances in specific locations should 
not be assumed to be possible, in general, under other conditions. For 
example, relatively little reduction in utility water loss can be achieved 
through leak detection and repair programs in many parts of SJRWMD 
because of the low average age of the piping systems. Likewise, the 
usefulness of plumbing retrofit programs for reducing water use is 
generally limited to older neighborhoods because newer homes were 
constructed with low-flow fixtures at the outset. 

s 

Costs for the various conservation programs and practices were 
developed using methodologies established in S J R W ’ s  alternative 
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Utility leak detection and rep& 
Utility system water audits* 12Yr33% 

13% 

Monthly billing Not available 

Table 5. Potential water savings from water conservation programs 

t Plumbing: retrofit kit' 5%-20% 

20%-30% Plumbing retrofit toilet 
red acexnent /rebate' 

I 

Irrigation system retrofit 
Consumer leak detection 

Not available 
Not available 

Note: The savings presented in Table 5 represent the m a x i "  potential savings that 
could be achieved based on no current conservation measures in place and for a utility 
customer base consisting primarily of residential domestic water use. These are potential 
savings based on data presented in the literature. Water savings are not necessarily 
additive. Actual savings will be utility-specific and dependent on conservation measures 
already in place. 
*savings based on percentage of average uaty  pumpage. 
'Savings based on daily household consumption, not total for utility. Savings apply to 
residential domestic water use only. 

water supply strategies investigation so that conservation measures could 
be compared to other altemative water supply strategies being evaluated 
(Table 6). 

A study performed for the former West Coast Regional Water Supply 
Authority, now Tampa Bay Water, evaluated three scenarios of water 
conservation program implementation (Ayres Associates 1997). Scenario 1 
was based upon utilities continuing with current levels of water 
conservation. This scenario was estimated to result in a potential range of 
water savings of approximately 9 to 17 percent compared to water 
demand projections based on no consekation. Scenario 2 assumed that a 
moderate conservation program would be implemented that includes 
voluntary and incentive approaches and was estimated to provide total 
water savings ranging from approximately 11 to 25 percent. Scenario 3 
was based upon an aggressive program with regulatory and incentive 
approaches and was estimated to achieve savings ranging from 17 to 
42 percent. The study concluded that the lower end of the ranges are most 
realistic and that significant levels of demand reduction can be achieved 
through conservation. 

Based on the SJRWMD investigations performed during the water supply 
planning process and Ayres Associates 1997, it is estimated that public 
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Table 6. Cost effectiveness of operational and consumer conservation practices 
and programs 

Utility system leak detection and 0.1 2 0.04-0.27 5 3 
repair 
Utility system water audits* 0.07 0.03-0.1 1 5 5 

t I 
[I Plumbing retrofits It 

Retrofit kitst 0.60 0.04-1.69 10 30 
Toilet rebateheplacement ' 1.60 0.51-3.70 20 11 

~~~~ 

Note: Costs based on data found in literature times a factor of 1.45 to account for nonconstruction 
capital costs. All costs in 1996 dollars. 
*Includes one or more of the following: meter testing, leak detection (not repair), and system 
inventory. 
+Includes retrofit kit costs for programs with and without audits. 
Source: PBSJ 1999a 

water supply projections for 2020 would have been approximately 
10 percent higher than those that were used in the SJRWMD models 
without consideration of continuing current levels of conservation. The 
estimates of the quantity of water saved by current conservation practices 
are shown in column D of Table 7. 

The potential exists for saving more water through increased efficiency of 
use, and avoidance of line losses and consumer wastage. It is estimated 
that another 10 percent of the remaining increase in water use through 
2020 may potentially be saved through additional water conservation 
practices. The difference between current water use projections and those 
same projections minus an additional 10 percent for increased water 
conservation is 35.75 mgd. 

The cost of increased conservation is difficult to quanw. The average 
costs presented in Table 6 range from less than $0.10 per 1,000 gallons to 
$1.60 per 1,000 gallons saved. The low end of the costs represents utility 
leak detection and repair, which is a component that would be considered 
in the existing levels of conservation being achieved by utilities. W e  the 
projections of potential water savings that could be achieved through 
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Brevard 
Lake 
Orange 
Osceola 
Seminole 
Volusia 

Total 

Water Supply Development Component 

6.24 0.27 12.41 0.54 
9.55 1 .I5 12.77 13.64 

12.21 25.76 23.1 1 42.08 
3.26 6.53 6.98 13.06 
9.20 2.69 18.40 4.38 
1.76 0.00 3.66 0.00 

42.22 36.40 77.33 73.70 

these five counties (75mgd) was utilized in a reuse application. ,. . 

SJRWMD's demand estimates used in the options analysis were generally 
based upon continuing these existing levels of reuse in 2020. 

For Work Group Areas I and II, the groundwater models used to estimate 
deficits in fresh groundwater supply included increased recharge 
resulting from expansion of reclaimed water systems at the existing level. 
This increased recharge would have the effect of lowering the potential 
deficits by recharging the surficial aquifer and thus reducing potentia1 
impacts to wetlands. Tables 8 and 9 show the estimated amounts of 
increased recharge associated with land application of reclaimed water 
either from RIBS or irrigation forms of reuse in Work Group Areas I and 
II. The analysis did not distinguish between the application of reclaimed 
water using RlJ3s or septic tanks in high recharge areas in Work Group 
Area II because both would serve to recharge the surficial aquifer 
(Table 9). 

~ ~~~ 

Table 8. Recharge rates (mgd) used in the east-central Florida groundwater flow 
model (Work Group Area 1) by method of land application of reclaimed 
water 

Because the current amount of reuse and the ability to implement 
additional reuse vary sigrufrcantly among users, SJRWMD has not 
attempted to project specific additional reductions in potable water use 
resulting from increased use of reclaimed water to meet nonpotable water 
needs for individual utilities. A generalized analysis by work group area 
was performed in order to determine potential quantities of reclaimed 
water that may be available for additional reuse within the five work 
group areas by 2020 (Table 10). 
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Table 9. Recharge rates (mgd) used in the Volusia groundwater flow model (Work Group 

Daytona Beach 

De Land-Brandywine 
De Land-Regional 

. - .  

Area I I )  to account for land application of wastewater and reclaimed water 

Golf course irrigation 3.5 3.5 0 
ResidentiaUpublic access reuse 1.5 3.5 2 
ResidentiaUpublic access reuse 0.12 0.12 0 
Golf course irrigation 0.266 0.40 0.1 34 

Edgewater 
New Smyrna Beach 

- 

RIBS andor septic tanks 2.04 2.37 0.33 
ResidentiaVpublic access reuse 0.475 1.54 1.065 

ResidentiaVpublic access reuse 0.5 3.08 2.50 I 

Golf course irrigation 0.6 0.6 0 

Port Orange 

0.5 Golf course and residentiaVpublic 
access reuse Holly Hill 

I 1.0 1 3.37 1 2.37 [ Golf course and residentiaVpublic I access reuse 

0.64 0.14 1 
Ormond Beach 

Breakaway Trails 

Golf course irrigation 0.29 0.3 0.01 
ResidentiaVpublic access reuse 2.21 2.41 0.2 
Residential/public access reuse 0.1 06 0.1 06 0 

Tymber Creek 
Seabridge 

ResidentiaYpublic access reuse 0.044 0.044 0 
ResidentiaVpu blic access reuse 0.058 0.058 0 
Golf course irrigation 
RIBS and/or septic tanks WS-Dettona 

Note: FWS = Florida Water Services 
RIB = rapid infiltration basin 
VC = Volusia County 

Source: Stan Williams, pers. comm. 1999 

0.887 I .a2 0.933 
5.95 9.1 1 3.16 
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Lake Helen 
Orange City 

VC-Sout hwest 

VC-Four Townes 
VC-H aci e n d a 
VC-Indian Harbor 
VG-Lighthouse Point 
VC-Deltona North 

I 

Rl6s and/or septic tanks 0.1 8 0.64 0.46 

RlBs and/or septic tanks 0.58 7.73 7.15 
RlBs andor septic tanks 1 .o 2.1 2 1 . I2 

Golf course irrigation 0.4 0.6 0.2 

RIBS andor septic tanks 0.032 0.1 44 0.1 12 
ResidentiaVpu blic access reuse 0.1 95 0 -0.1 95 

RIBS andor septic tanks . 0 0.1 44 0.144 . 
0.072 RIBS andor septic tanks 0 0.072 

RIBS and/or septic tanks 0.31 3 1-01 0.697 
VC-Spruce Creek RIBS and/or septic tanks 0.173 
VC-Northeast RIBS andor septic tanks 0.14 

, VC-Cassadaga RIBS and/or septic tanks 0.01 
~ Total 23.08 

' VC-Ag. Center RIBS andor septic tanks 0.01 
I 

0.46 0.287 
0.56 0.42 
0.02 0.01 
0.04 0.03 

46.51 23.43 
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Table 10. Potential annual average reclaimed water supply in priority water resource 
caution area work group areas (mgd) 

I 79.70 205 143.93 41.14 102.79 51.39 30.84 

IA 37.61 175 57.91 11.59 46.33 23.1 6 13.90 

II 35.1 2 I a0 58.1 0 13.96 44.1 5 22.07 13.24 

I l l  4.44 294 11.47 2.30 9.1 8 4.59 2.75 
V 41.44 170 61.99 2.35 59.64 29.82 17.89 

Total I 198.39 I I 333.40 I 71.33 I 262.08 I 131.04 I 78.62 
~~ 

Note: Because of greater reliability, 1998 wastewater treatment and reuse data were used rather than the available 
1995 data. Projections are prorated from 1998 to correspond to 1995-based projections. 

The projected 2020 total treated wastewater produced (column C of 
Table 10) was assumed to increase in proportion to projected increases in 
public supply water use. Based on estimates developed by PBSJ (1998b), 
without large volumes of storage (such as ASR systems), only about 
50 percent of t he  annual average reclaimed water produced can be 
dedicated to irrigation reuse systems in order to reliably meet seasonal 
variations in reclaimed water demands. This leaves approximately 
131 mgd of reclaimed water that could be dedicated to potential future 
reuse projects to increase levels of reuse by 2020 in priority water resource 
caution areas. 

Under current conditions, the quantity of reclaimed water used for 
irrigation is about twice the amounf of potable water used for the same 
purpose; that is, two gallons of reclaimed water committed to reuse 
usually replace only one gallon of potable water committed to public 
supply use (PBSJ 1998b). This difference is a result of typical utility 
practice, which is the offering of reclaimed water at a rate signhcantly less 
than the rate for potable water as a strategy to get customers to connect; 
however, this practice generally results in overuse of reclaimed water 
(Appendix G). This ratio should improve in the future with greater use of 
metering, volumebased rates, and other conservation and efficiency 
measures. Therefore, one way to increase the use of reclaimed water by 

I 
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2020 is to promote reuse conservation measures, allowing utilities to serve 
a larger reclaimed-water customer base with a given quantity of reclaimed 
water. In Table 10, a 60 percent replacement rate is assumed to account for 
this potential increase in conservation being employed in reclaimed water 
systems, that is, 6 gallons of potable water savings for each 10 gallons of 
reclaimed water use. Therefore, because there is the potential to reuse an 
additional 131 mgd of reclaimed water in 2020 in the five planning 
regions, approximately 79 mgd of effective replacement of potable water 
and groundwater used for nonpotable purposes could o c m .  

SJRWMD is examining ways to increase the amount of reclaimed water 
used by 2020. Two studies were developed during the water supply 
planning process that examined the cost effectiveness of using reclaimed 
water to offset potable water and groundwater use for urban and 
agricultural irrigation practices. PBSJ (1998b) estimated that 
approximately 25 percent of the public water supply utility-projected 
demand represents nonpotable water use that could potentially be offset 
by the use of reclaimed water. Unit costs were developed to allow 
reclaimed water sources to be reviewed as potential supplies to meet these 
demands. PBSJ presented an example I-mgd project that would provide 
reclaimed water to a reuse system located 1 mile from the water 
reclamation facility. The estimated equivalent cost of the project was $2.62 
per 1,000 gallons of water saved. Because the estimated costs are greater 
than estimated costs for developing other supplies (surface water, new 
groundwater sources, brackish groundwater) and the quantities of 
reclaimed water available are projected to be insufficient to sigmfm"ny 
reduce regional water supply deficits, specific reuse options were not 
examined in SJRWMD% regional decision modeling efforts. However, at 
the local level, the consumptive use permitting program requires utilities 
and other permitted water users to implement increased reuse where 
feasible to reduce the impacts of groundwater withdrawals. 

A report by PBSJ (1998a) evaluated the cost effectiveness of using 
reclaimed water for irrigating citrus groves and ferneries in Work Group 
Areas I and n as a regional water supply strategy. The equivalent unit cost 
for irrigating citrus groves in high recharge areas of Orange and Lake 
counties was estimated to range from $1.79 to $5.40 per 1,000 gallons of 
water saved. The estimated costs were highly variable, depending on the 
distance from the water reclamation facilities to nearby areas of citrus 
groves. As urbanization of these two counties continues, it is expected that 
the transmission distances to viable citrus irrigation sites will increase and 
result in future costs being more in line with the upper end of the range. 
Irrigation of ferneries in Volusia County was more cost-effective, with 
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estimated equivalent unit costs ranging from $1.39 to $1.84 per 1,000 
gallons of water saved. However, the groundwater model and decision 
models for Volusia County do not project a deficit in the fern-growing 
region, so there would be little regional water supply benefit associated 
with serving the ferneries with reclaimed water for irrigation. While 
increased agricultural reuse is beneficial and may be practical on a local 
level, it was not determined to be an effective strategy to reduce the 
groundwater deficits on a regional basis and was not considered further in 
SJRWMD's decision-modeling process in Work Group Areas I and II. 
Currently, SJRWMD is evaluating a more specific regional reuse I: 

I. alternative. SJRWMD is assessing the cost effectiveness of a regional reuse 
system that would involve interconnecting reclaimed water from the City 
of Orlando's Iron Bridge Regional Water Reclamation Facility with 
Orange County's Eastem Water Reclamation Facility to utilize excess 
reclaimed water for a regional reuse system. This assessment, being 
conducted for S J R W  by PBSJ, is scheduled to be complete in early 
2000. Currently, these water reclamation facilities have permitted surface 
water discharge capacity of over 50 mgd. In a regional reuse system, these 
discharges would remain in place to provide the needed seasonal wet 
weather disposal required for reuse systems relying on irrigation. 
Potential participants in the use of reclaimed water from the regional - 
reuse system would include Seminole County, the Orlando Utilities 
Commission, Curtis Stanton Energy Center, the City of Oviedo, Alafaya 
Utilities, the University of Central Florida, Orange County Utilities 
Eastern Service Area, the City of Orlando Conserv I service area, and Park 
Manor Utilities. This project is identified as a proposed water supply 
project in the Water Supply Development Component of this DWSP. 

I 

I 

I 

Water Supply Systems Interconnections 

A system interconnection is a water supply management technique that 
allows utilities with available supply to supplement a nearby service area. 
Liberal use of system interconnections would allow optimization of 
groundwater withdrawals, thus maximizing the quantity of fresh 
groundwater that can be developed regionally. In this manner, the need 
for developing alternative water supply sources, including brackish 
groundwater and surface water, would be " i z e d .  

Interconnections typically require a water transmission main, ground 
storage reservoirs, and a pump station. Interconnecting water supply 
systems may require he-mically adjusting the water if the two water 
supply systems produce sigruficantly different finished water. 
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Interconnections can also be designed to supply emergency flows. As with 
ASR, system interconnections will not increase the total water supply but 
can help manage or optimize the available resource. 

ROLE OF POLITICAL BOUNDARIES IN WATER SUPPLY PLANNING 

Political boundaries generally do not pose physical limitations to transfers 
of water for reasonablebeneficial use. However, transfers of water across 
political boundaries often raise political and legal concerns. Although 
Chapter 373, FS, does not prohibit transfers of water across political 
boundaries, it does specifically address transfers across WMD and county 
boundaries. 

Transfers of Groundwater Across WMD Boundaries 

Section 373.2295, FS, describes a process to be followed by Florida’s 
WMDs when reviewing applications for consumptive uses of water which 
involve the withdrawal of groundwater from a point in one WMD for use 
outside the boundaries of that WMD. Such transfers of groundwater are 
referred to as interdistrict transfers of groundwater. As part of its CUP 
application review, the WMD within which the groundwater withdrawal 
is proposed is required to make a public interest determination and give 
other evidence on future needs of the areas. Included in a public interest 
determination would be consideration of projected populations as 
contained in the future land use elements of local comprehensive plans in 
areas where the water is proposed to be withdrawn and used. A CUP for 
the proposed withdrawal is to be issued if statutory and rule requirements 
are met and the needs of the areas within which the water is proposed to 
be withdrawn and used can be satisfied. The requirement to consider 
projected populations contained in the future land use elements of local 
comprehensive plans could result in inconsistencies in the magnitudes of 
water use projections and could restrict the development of water supply 
projects that are technically, environmentally, and economically feasible. 

SJRWMD, in this DWSP, has not tried to specifically evaluate the 
feasibility of implementation of any of the identified water supply 
solutions based on the provisions of Section 373.2295, FS. Before any 
selected option can be permitted, the provisions of that section must be 
addressed. However, S J R W  has performed limited analysis of the cost- 
related impact of developing water supplies with no transfer and use 
beyond WMD boundaries. This analysis is included in the east-central 
Florida (Work Group Area I) section of the Water Supply Development 
Component of this DWSP. 
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Water Supply Development Component 

During its 1998 session, the Florida Legislature amended the consumptive 
use permitting provisions (Subsection 373.223(3), FS) to include several 
factors to be considered by Florida‘s WMDs when evaluating whether a 
potential transport and use of ground or surface water across county 
boundaries is consistent with the public interest. This amendment, 
commonly referred to as ”local sources first,” could impact the 
development of water supply projects that are technically, 
environmentally, and economically feasible. The amendment language is 
as follows: 

(3) Except for the transport and use of water supplied by the Cenhal and 
Southern Florida Flood Control Project, and anywhere in the state when the 
transport and use of water is supplied exclusively for bottled water as defined in 
s. 50003(l)(d), any water use permit applications pending as of April 1,1998, 
with the Northwest Florida Water Management D i s ~ c t  and self-suppliers of 
water for which the proposed water source and area of &e or application are 
located on contiguous private properties, when evaluating whether a potential 
transport and use of ground or surface water across county boundaries is 
consistent with the public interest, pursuant to paragraph (l)(c), the governing 
board or department shall consider: 

(a) The proximity of the proposed water source to the area of use or application. 
(b) AU impoundments, streams, groundwater sources, or watercourses that are 
geographically closer to the area of use or application than the proposed source, 
and that are technically and economically feasible for the proposed transport and 
use. 
(c) AU economically and technically feasible alternatives to the proposed source, 
including, but not limited to, desalination, conservation, reuse of nonpotable 
reclaimed water and storm water, and aquifer storage and recovery. 

(d) The potential environmental impacts that may result from the transport and 
use of water from the proposed source, and‘the potential environmental impacts 
that may result from use of the other water sources identified in paragraphs (b) 
and (c). 
(e) Whether existing and reasonably anticipated sources of water and 
conservation efforts are adequate to supply water for existing legal uses and 
reasonably anticipated future needs of the water supply planning region in 
which the proposed water source is located. 
(f) Consultations with local governments affected by the proposed transport and 
use. 

(8) The value of the existing capitd investment in water-related infrastructure 
made by the applicant. 
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Where districtwide water supply assessments and regional water supply 
plans have been prepared pursuant to ss. 373.036 and 373.0361, the 
governing board or the department shall use the applicable plans and 
assessments as the basis for its consideration of the applicable factors in 
this subsection. 

SJRWMD, in this DWSP, has not b.ied to specifically evaluate the 
feasibility of implementation of any identified water supply solutions 
based on "local sources first" criteria. Before any selected option can be 
permitted, "local sources first" criteria must be addressed by the permit 
applicant. However, SJRWMD has performed limited analysis of the cost- 
related impacts of developing water supplies with no transfer and use 
beyond county boundaries. That analysis is included in the east-central 
Florida (Work Group Area I) section of the Water Supply Development 
Component of this DWSP. 

ESTIMATED QUANTITY OF WATER AND COSTS 

For portions of SJRWMD not included in a work group area, existing 
water supply sources and water supply development plans are considered 
reasonably adequate to meet projected needs while sustaining wetland 
and aquatic systems. Freshwater from the Floridan aquifer currently 
meets most of these needs, and this traditional source of supply will 
continue to be adequate through 2020 in these areas. 

Total average day water use in SJRWMD is expected to increase by about 
491 mgd between 1995 and 2020, considering the user-based projections 
(Table 3). Of this total increase, about 421 mgd, or about 85 percent, results 
from expected increased public supply demand. Clearly, the challenge for 
meeting future water supply needs is to provide for the projected increase 
in public supply needs. 

The focus of the Water 2020 work groups, except in Work Group Area n7, 
was the development and evaluation of water supply source options and 
alternatives to meet projected increased public supply needs. General . 

objectives and criteria were held constant in the water supply planning 
process so that water supply options developed in one work group area 
are comparable, on a cost and performance basis, to water supply options 
developed and evaluated by the other work groups. 

The remainder of this section describes water supply options and 
alternatives for each work group area, including the least-cost 
environmentally feasible water supply alternative, where appropriate. 
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East-Central Florida (Work Group Area I) 

I 

East-central Florida, Work Group Area I, is the largest and most complex 
of the Water 2020 work group areas. It indudes all or parts of seven 
counties: Lake, Marion, Orange, Osceola, Polk, Seminole, and Sumter 
(Figure 2). In addition, because water supply withdrawals in Orange 
County provide a portion of the water supply needs in Brevard County, 
Work Group Area I is closely linked to Work Group Area IA. 
Work Group Area I is a rapidly growing area which covers about 5,000 
square miles, including the Orlando metropolitan area and environs, and is 
not wholly contained within SJFWMD. This work group area includes 
portions of both SFWMD and SwFwrvID. 

Consideration of this large and diverse area within a single work group 
was necessary because nearly all the water supply in this area is taken 
from a single source, the Floridan aquifer. There are more than 60 major 
public water supply utilities withdrawing water from more than 1,000 
wells in Work Group Area I. Aquifer interactions among these 
withdrawals are complex, and the cumdative impacts of these 
withdrawals are a significant concem. Therefore, individual withdrawals 
cannot be considered in isolation. A regional analysis is necessary to 
adequately account for the number and magnitude of water withdrawals 
occurring from this single source of supply (CH2M HILL 2000). 

SJRWMD has developed comprehensive groundwater flow models and 
decision models for Work Group Area I to assist in the resource 
evaluation, impacts analysis, and water supply plan development 
(Figure 9). The models incorporate areas beyond Work Group Area I in 
order to adequately simulate groundwater flow and adequately represent 
important boundary conditions. In addition to Work Group Area I, 
portions of Brevard County and Volusia County are included in the 
models. 

The east-central Florida groundwater flow model accounts for water use 
in all, or portions of, nine counties (Table 11). The total projected increase 
in water use for the planning period within the east-central Florida model 
area is nearly 350 mgd, a 66 percent increase over 1995 use. 

Water use data for each county are presented in greater detail in Table 12; 
public supply is the water use category projected to experience the 
greatest growth in Work Group Area I. 
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Figure 9. East-central Florida groundwater flow and decision model boundary 
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Brevard 

Lake 

Marion 

i 

c 
Jr- 

14.07 20.01 105 

86.67 151.85 . 75 
7.66 13.65 70 

Table 11. Work Group Area I: East-central Florida groundwater flow model 
water use by county 

Polk 
Seminole 

55.76 74.04 33 
61 -09 102.82 68 

Orange I 201.68 I 352.50 I 75 II 
Osceota I 63.16 I I 28 II 80.66 

Sumter I 4.46 1 5.49 I 23 I 
II 

. 

Volusia 1 33.02 I 65.71 I 99 

Total I 527.57 I 075.33 I 66 ll 
Note: Table includes water use in the total modet area, including areas in the South Florida Water 
Management District, the Southwest Florida Water Management District, and the St. Johns River 
Water Management District. 

Providing for the projected increase in water use in east-central Florida in 
a sustainable and affordable manner will be a significant challenge to 
SJRWMD, the water supply utilities, local governments, DEI?, and all 
other interested and concerned parties. Application of the east-central 
Florida groundwater flow model indicates that current individual utility 
plans to increase withdrawals from the Floridan aquifer through 2020 will 
not be sustainable without causing unacceptable adverse impacts to water 
quality, wetland and aquatic systems, and existing legal uses. If all current 
plans are implemented, surficial aquifer drawdowns will result in regional 
dewatering of sensitive wetlands sufficient to result in unacceptable 
adverse impacts. These wetlands impacts will o c m  regionally, but the 
ridge region of Lake County, which provides much natural recharge to the 
Floridan aquifer, will be impacted the greatest. 

DWSP is designed to prevent these and other unacceptable adverse 
impacts to the water resources and related natural systems, including 
excessive springflow reductions, saltwater intrusion, and impacts to 
existing legal uses. Many different Work Group Area I water supply 
development scenarios are possible. In each case, however, sigruficant 
quantities of alternative water sources will need to be developed to meet 
2020 needs. Several technical and environmentally acceptable water 

i 
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Table 12. Work Group Area I: East-central Florida groundwater flow model 
water use by county, water management district, and use category 

SJRWMD Public supply 3.92 16.1 9 31 3 
Agricu Itu re 8.76 11.23 28 

Commerciahdustrial 1.39 1.39 0 

Totat 14.07 20.01 105 

SJRWMD Public supply 27.04 79.70 195 

Agricu Itu re 27.95 39.05 40 
CommerciaVindustrial 30.60 31.96 4 

SWFWMD Agriculture 1.08 0.94 -1 3 
Total 85.59 150.71 76 

SJRWMD Public supply 2.97 7.75 161 
Ag ricu Itu re 3.93 5.1 4 31 

CommerciaVindustrial 0.76 0.76 0 

Total 7.66 13.65 70 

SFWMD 

I Total I 139.81 I 235.27 1 68 1 

SFWMD Public supply 20.1 7 40.87 103 

CommerciaVindustrial 0.04 0.04 0 

Total 61.43 79.78 30 
SJRWMD Agriculture 1.73 0.88 -49 

Agriculture 41.22 38.87 -6 
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Agriculture 

Tota I 

Table 12-Continued 

1 1.60 1 1.75 1 

12.39 13.42 8 ! 

S W M D  

SJRWMD 

SWFWMD 

Public supply 
Agriculture 

IPublic supply I 0.79 I 1.67 I 111 1 

-39 93 I 1.66 1.02 

2.60 5.01 

~~~ 

Public supply 
Agriculture 
CommerciaMndustrial 

8.90 15.40- 73 
23.65 31.44 33 
0.21 0.1 5 -29 

1 Total I 4.26 I 6.03. I 42 11 

~ -~ ~~~ ~ 

-28 40 I Mining 1.86 1.33 
Recreation 4.49 6.27 

SJRWMD Public supply 52.35 94.55 81 

Agriculture 8.33 7.48 -1 0 
Commercialhndustrial 0.41 0.79 93 

Total 61.09 102.82 68 

I Total I 39.11 I 54.59 I 40 1 

SWWMD Public supply 1.31 2.26 73 
Agriculture 2.17 1.61 -26 

Recreation 0.98 1.62 65 

Total , 4.46 5.49 23 

Public supply 

Agriculture 

CommerciaVindustrial 

I I 
27.0 1 51.67 86 

4.61 4.1 5 -1 0 

0.60 . 9.89 1548 

SJRWMD 

I Total 1 33.02 I 65.71 I 99 1 
Note: SJRWMD Orange County public supply includes all the Orlando Utilities Commission, 
including the South Florida Water Management District’s portion. 
The commercialfindustrial category includes water used in thermoelectric power generation. 
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supply development scenarios have been identified by the Area I work 
group. Each of the scenarios is based on differing sets of available water 
sources and development constraints. Implementing any of these 
alternatives will require regional cooperation among major water supply 
utilities. 

Two possible scenarios, which were identified using SJRWMD’s economic 
optimization model, are described here to illustrate possible solutions. The 
actual implemented solution will likely not be exactly identical to either of 
the scenarios presented here and may, in fact, be different from these two 
scenarios. Development of the final water supply altemative will take the 
cooperative efforts of all concerned. SJRWMD’s role in the next phase of 
the planning process will be to facilitate decisionmaking, to make 
planning tools available to the Work Group Area I water supply utilities, 
and to assist those utilities in selecting sustainable water supply options. 

The first scenario represents the least restrictive solution. It provides for 
consideration of all available water supply sources, including 

Existing and proposed Floridan aquifer wells 
New fresh groundwater wellfields 
New brackish groundwater wellfields 
Surface water 

This scenario is based on the calibrated groundwater model and optimizes 
the solution such that overall costs are minimized. It contains no 
restrictions on the transport of water between counties or between MTMDs. 
Therefore, this solution should be among the least-expensive, feasible 
scenarios for meeting 2020 water supply needs in Work Group Area I. 

Based on this least-cost scenario, the following altemative sources and 
average day quantities would be develsped: 

Expansion of existing and proposed Floridan aquifer wellfields- 

New fresh groundwater wellfields-25 mgd 

New brackish groundwater wellfields-4 mgd 

Surface water from the St. Johns River near Lake Monroe-118 mgd 

Surface water from the upper Ocklawaha River Basin-11 mgd 

131 mgd 

Under this scenario, a total of 158 mgd of the increased 2020 needs of 
340 mgd, or about 46 percent, would be met from altemative sources. The 
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, remaining increased needs would be met by existing facilities and by 
expanding existing and proposed Floridan aquifer wellfields. All water 
resource constraints would be met. 

Estimated capital cost, in 1996 dollars, to implement this solution, 
including providing facilities capable of meeting I-in-10-year drought 
needs, is $1.025 billion. Total unit production cost is estimated to be about 
$1.39 per 1,000 gallons. Expected production costs, including point-to- 
point transport costs, range from $0.79 per 1,000 gallons for expansion of 
existing Floridan aquifer wellfields, to $2.00 per 1,000 gallons for 
developing surface water from the St. Johns River near Lake Monroe. 

The second scenario represents an extremely restrictive solution. It is 
based on conditions identical to the first, except that in this case, water 
from newly developed sources is not allowed to cross county or WMD 
boundaries. This scenario solves the regional problem, but the solution is 
restricted to new water supply sources located within a given county and 
WMD. This scenario hypothetically assumes the transport and use of 
water across county and district boundaries may be determined to be 
contrary to the public interest pursuant to Subsections 373.223(2), 
373.223(3) and 373.229(5), FS. However, it should be stressed that such 
determinations were not made in DWSP and have not been made in the 
consumptive use permitting process to date. 

Based on this scenario, the following altemative sources and average day 
quantities would be developed: 

Expansion of existing and proposed Floridan aquifer wellfields- 
67 mgd 

New fresh groundwater wellfields-34 mgd 
New brackish groundwater wellfields-none 

Surface water from the St. Johns River near De Land-18 mgd 

Surface water from the St. Johns River near Lake Monroe-55 mgd 

Surface water from the St. Johns River near Titusville-125 mgd 
Surface water from the upper Ocklawaha River Basin-9 mgd 

Under this scenario, a total of 241 mgd of the increased 2020 needs of 
340 mgd, or about 71 percent, would be met from altemative sources, 
remaining increased needs would be met by existing facilities and by 

The 

expanding existing and proposed Floridan aquifer wellfields. All water 
resource constraints would be met. 

I 

I 
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The estimated capital cost to implement this scenario, including providing 
facilities capable of meeting 1-in-10-year drought needs, is $1.353 billion. 
Total unit production cost is estimated to be about $1.79 per 1,000 gallons. 
Expected production costs, including point-to-point transport costs, range 
from $1.18 per 1,000 gallons for expansion of existing Floridan aquifer 
weufields, to about $2.10 per 1,000 gallons for development of surface 
water from the S t .  Johns River near TitusviUe or from Lake Monroe. 

These cost estimates are preliminary conceptual planning-level cost 
estimates. The cost of treating water obtained from the St. Johns River is 
based, in part, on partial desalting using membrane treatment to meet all 
primary and secondary drinking water standards for dissolved 
constituents. 

Based on recent, more-detailed evaluations of St. Johns River raw water 
treatment requirements, preliminary indications are that treatment 
requirements may be more restrictive and costly than originally envisioned 
(CH2M HILL 1999b). Additional membrane treatment may be required to 
meet the federal Stage 1 Disinfectants Byproducts Rules adopted by EPA 
on November 30,1998. Specifically, production of a finished water that 
meets the disinfection byproduct rule limit for bromate may control and 
increase the rate and duration of membrane treatment required. One 
sigruficant problem and area of uncertainty is that there are very few 
bromide data available for St. Johns River water or SJRWMD brackish 
groundwater. Bromide has not historically been a constituent of concern. It 
is of concern only when ozone is used as the primary disinfection method 
and the controlled compound bromate is formed as a byproduct of that 
process. However, the few in-stream bromide data that are available are a 
cause for concern. Ultimately, more in-stream data and bench- and pilot- 
scale water treatment testing will be required to develop the most cost- 
effective treatment criteria for the slightly brackish St. Johns River. 

Additional water conservation and reuse should continue to play a role in 
future water supply development in th is  work group area. In particular, 
water conservation rate structures should be investigated further for all 
public supply utilities that do not currently have such rate structures in 
place. Although the water savings of this option is expected to average less 
than 5 percent, implementing conservation rate structures is relatively 
inexpensive. 

Brevard County (Work Group Area LA) 

Work Group Area IA includes all of Brevard County. Brevard County has 
limited freshwater resources and has historically used a variety of sources 
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City of Cocoa 
City of Melbourne ' 
North Brevard Utilities 
City of Palm Bay 
City of Titusville 

to meet water supply needs, including surficial aquifer water, surface 
water from the St. Johns River, brackish groundwater from the Floridan 
aquifer, and fresh groundwater from the intermediate and Floridan 
aquifers in Orange County. 

Total water use in Brevard County is expected to remain relatively 
unchanged during the planning period. Total 1995 water use was 
187 mgd. Projected 2020 countyide water supply needs total 185.5 mgd. 

The public supply category is anticipated to experience the greatest 
increase in water supply needs. Public supply needs are expected to 
increase from about 51.1 mgd in 1995 to approximately 81.4 mgd in 2020, 
an increase of about 59 percent. The increase in public supply needs 
directly corresponds to anticipated population increases. The projected 
increase in public supply use is largely offset by the anticipated decrease 
in agricultural irrigation needs. By 2020, agricultural irrigation needs are 
expected to decrease by about 34.4 mgd, from 124.8 mgd in 1995 to 
90.4 mgd in 2020. The expected reduction in agricultural water use 
directly relates to the expected decreases in irrigated acreage of pasture 
and citrus. Demands in other water use categories are not projected to 
increase significantly. 

Table 13 summarizes the estimated 2020 needs for each major Brevard 
County public supply utility. This table identifies the actual 1995 use, 
projected average day 2020 needs, and projected 2020 needs which include 
the effects of a l-in-10-year drought. 

24.21 39.17 41.52 
15.89 ' 24.00 25.44 
0.70 1.24 1.31 
4.94 7.77 8.24 
4.90 8.44 8.95 

Table 13. Brevard County public supply average day water supply needs 

1 0.47 1 0.81 1 0.86 (1 Florida Cities Water Company 
(fonerlv Avatar) 

I I I -. - II 

Total I 51.1 1 I 81.43 I 86.32 I1 

I 
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Several Brevard County public supply utilities currently withdraw 
freshwater from surficial aquifers along the Atlantic Coastal Ridge. 
Wellfield operational experience suggests that further significant 
development of these freshwater sources is unlikely to result in 
sustainable sources. Therefore, DWSP does not consider increased 
withdrawal from the Brevard County surficial aquifers, except for certain 
site-specific, small-scale increases. Also, it is assumed that withdrawals 
from the City of Cocoa Orange County wellfield are fixed at the currently 
permitted withdrawal amounts and will not increase above m e n t  
permitted amounts in the future. This assumption should not be 
construed as a determination that the city's wellfield will in fact be 
permitted to operate at its currently permitted rate in the future or as a 
permitting evaluation of the withdrawal and use of water by the city, 
pursuant to Section 373.223, FS. 

Brackish groundwater is relatively abundant in Brevard County, so source 
deficits for brackish groundwater are not anticipated. The St. Johns River 
is also an abundant water source, with a potential water supply yield far 
exceeding 'total 2020 public supply needs. The C-1 Canal also is a potential 
source of limited water supply. It is currently unused and could meet a 
portion of the total 2020 needs. Existing raw water withdrawal facilities, 
treatment plants, and transport systems cannot meet future public supply 
demands. In many cases, meeting these demands could involve 
developing water supply sources other than fresh groundwater, such as 
additional brackish groundwater and surface water. 

Table 14 summarizes the estimated 2020 deficits by major Brevard County 
water supply utility. These deficit estimates iriclude the impact of the 
1-in-10-year drought and were used for the evaluation of utility-specific 
water supply options. 

The Brevard County work group identified and reviewed many utility- 
specific water supply options. In July 1998, the work group identified 
water supply options and then estimated preliminary conceptual costs. In 
September 1998, the work group reviewed each option and its associated 
costs, adding several options to the initial list. Table 15 presents a matrix 
of the utility-specific options identified by the work group. Organized by 
utility, each option meets or exceeds the anticipated 2020 water needs for 
its respective service area. 

All options identified in Table 15 are considered sustainable source 
options. There are, however, some clear differences among the options 
evaluated, including a wide range of anticipated costs. 
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Table 14. Brevard County water supply deficits for major public utilities 

City of Melbourne 
North Brevard Utilities 

0.00 0.00 
Florida Cities Water Company 
(formerly Avatar) 

City of Cocoa 3.05 8.68 
~~ 

2.44 10.07 
0.1 9 0.00 

11 City of Palm Bay I 2.24 1 3.21 II 
~ 

28.08 --I City of Titusville 2.45 

Total 10.37 

Note: ADD = average day demand 
MDD = maximum day demand 

I 

Table 15 Utility-specific water supply options identified for Work Group LA 

The least expensive countywide alternative includes the folIowing utility- 
specific options: . City of Cocoa--Continue with current plans to fully develop the Taylor 

Creek Reservoir. 

City of Melbourne-Expand and upgrade Lake Washington treatment 
facilities. 

I 

I 

! 
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City of Cocoa 

City of Melbourne 

North Brevard Utilities-Continue with current plans to complete 

City of Palm Bay-Further investigate the C-1 Canal as a potential 

wellfield expansion to fully utilize the existing treatment plant capacity. 

source of supply. 

10.9 0.77 
58.3 1.37 

City of Titusvill-Expand peaking capacity of interconnect with the 
City of Cocoa by adding ASR capabilities to the existing water supply 
system. 

North Brevard Utilities 1.9 

The estimated capital and total unit production costs associated with these 
Work Group Area IA least-cost options are reported in Table 16. 

0.59 

Table 16. Estimated costs to meet 2020 public supply needs for major Brevard 
County public supply utilities 

City of Palm Bay 8.5 to 11.5 1.32 to 2.02 
City of Titusville 5.5 2.31 

Total 85.1 to 88.1 

In some cases, such as for the City of Cocoa and North Brevard Utilities, 
the least expensive alternative conforms exactly to existing water supply 

For the City of Melbourne, existing plans include expanding the surface 
water facilities and the brackish groundwater facilities. Information 
presented in the Work Group Area LA report suggests that it may be less 
expensive to expand only the surface water facility. However, there are 
some sigruficant advantages associated with the city’s ament plans, 
including minimizing the city’s dependence on one suppIy source. Either 
approach is viable. 

For fie City of Palm Bay, developing the C-1 Canal appears to be less 
expensive than either developing brackish groundwater or forming 
interconnects with the City of Melbourne. The hydrology of the C-1 Canal, 
as well as the ultimate water qmlity and treatability of this source, needs 
further investigation. 

utility plans. 
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The least expensive and least capital-intensive option for the City of 
Titusville involves expanding usage of the existing interconnect with the 
City of Cocoa. This expansion could be accomplished by adding ASR to 
the existing Titusvde system to meet peak demands without enlarging 
either the treatment or transport facilities. If ASR proved to be infeasible 
within the Titusville service area, then development of brackish 
groundwater could provide the needed additional supply. 

The least costly alternative also minimizes desalting and concentrate 
production. Only the C-1 Canal, an option for the City of Palm Bay, may 
require partial desalting. All other less expensive options involve only 
freshwater. 

Additional water conservation and reuse should also continue to play a 
role in future water supply development in Brevard Cowty. In particular, 
water conservation rate structures should be investigated further for all 
public supply utilities except the City of Titusville, which has a 
comprehensive water conservation rate structure currently in place. 
Although the water savings of this option is expected to average less than 
5 percent, implementing conservation rate structures is relatively 
inexpensive. A comtywide water use savings of 3 percent could reduce 
the 2020 needs by about 2.4 mgd, and any reduction in future demand will 
tend to extend the useful life of existing facilities. 

For the most part, funding water supply facilities expansion in Work 
Group Area IA is expected to come from local sources ultimately paid for 
by the end user. 

Volusia County Area (Work Group Area 11) 

Work Group Area II includes all of Volusia County and a small portion of 
southem Flagler County and southeastern Pubam County (Figure 2). It is 
bounded to the east by the Adantic Ocean and to the west by the St. Johns 
River. 

The primary source of freshwater in that work group area is groundwater 
from the Floridan aquifer. The Floridan aquifer in the Volusia County area 
is often referred to as the Volusia-Floridan Sole Source Aquifer, because of 
its designation by EPA as a sole source aquifer. Other less extensively 
used sources of freshwater include groundwater from the surficial aquifer 
that is used for domestic self-supply and irrigation, surface water used for 
agricultural and recreational/golf irrigation, and reclaimed water used for 
nonpotable irrigation demands in public utility service areas and for 
recreational/golf facilities. 

I 

I 

I 
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For this work group area, the public supply category is expected to 
experience the greatest increase in water supply needs. Public supply 
needs are expected to increase 88 percent, from 47.4 mgd in 1995 to 
approximately 89.2 mgd in 2020. The increase in public supply needs 
directly corresponds to anticipated population increases. 

Water use for recreational purposes (primarily golf courses) is anticipated 
to increase from 7.63 mgd in 1995 to 10.91 mgd in 2020. Because of 
regulatory requirements to promote reuse of reclaimed water and storm 
water, all of the expected increase in this category is expected to be served 
by one of these reuse options. 

Increases in water supply needs have also been projected for domestic 
self-supply, cornrnercial/industrial, and thermoelectric power generation; 
however, these increases are small in comparison to increases in public 
supply. The combined increase for these categories is approximately 
24 percent, from 11.0 mgd in 1995 to 13.7 mgd in 2020. 

Agricultural water use is expected to decrease slightly over the planning 
period, from an estimated 24.5 mgd in 1995 to 21.6 mgd in 2020. The 
agricultural water use projections include water used for freeze 
protection, a sigruficant portion of which is supplied from surface storage 
ponds to minimize the short-term impact of freeze protection withdrawals 
on Floridan aquifer water levels. 

Overall, water use in the Volusia County work group area is expected to 
increase by approximately 50 percent during the planning period, d t h  
most of the increase attributable to public water supply. The total 1995 
water use in the county was 90.7 mgd. Projected 2020 coun-de water 
supply needs total 135.44 mgd. 

Table 17 summarizes water supply needs for large public utilities 
(utilitywide 1995 water use greater than 0.24 mgd) in Volusia County. The 
table identifies actual 1995 use, projected average day 2020 needs, and 
projected 2020 needs including the effects of a I-in-10-year drought. 

Because of the large increase in public supply water use, the water supply 
plan for Work Group Area If: focuses on meeting the public water supply 
needs. The projected increase in public water supply cannot be sustained 
from existing and uiility-proposed sources without causing unacceptable 
adverse impacts to water quality, wetland and aquatic systems, and 
existing legal uses. 

SJRWMD has developed comprehensive groundwater flow models and 
decision models for Work Group Area II: to assist in the resowce 
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Table 17. Volusia County public supply average day and 1-in-10-year 
drought water supply needs 

Daytona Beach 12.42 18.61 19.73 

Edgewater 1.49 4.1 0 4.35 

FWS Dettona 9.1 2 14.57 15.44 

De Land 5.08 7.38 7.02 

Holly Hill I 1.16 I 1.70 I 1.80 
~~~ ~~~ ~~~~~ ~~~ 

LakeHele n 0.24 0.85 0.90 
New Srnyrna Beach 4.27 6.81 7.23 

' Orange City 1.33 2.02 2.99 

I Ormond Beach I 4.90 I 7.23 I 7.66 
II I r I 

Port Orange 5.28 8.98 9.52 

VC Deltona North 0.34 1.35 1.43 
VC Northeast 0.1 9 0.74 0.78 

~ ~ ~~ 

VC Southeast 0.1 2 0.48 0.51 

VC Southwest 1.30 11.10 I1 -77 

VC Ag Center 0.01 0.03 0.03 

VC Cassadaga 0.01 0.05 0.05 

VC Northwest 0.01 0.05 0.05 

VC Spruce Creek 0.1 6 0.62 0.66 

11 Total I 47.44 I 87.46 I 92.73 

Note: VC = VolusiaCounty 
FWS = Florida Water Services 

evaluation, impacts analysis, and water'supply plan development 
(Figure lo). The model area overlaps the east-central Florida groundwater 
flow model boundary to adequately simulate groundwater flow and 
adequately represent important boundary conditions. Total 1995 and 
projected 2020 water supply needs within the model boundary are 
summarized in Table 18. 

Application of the Volusia groundwater flow model indicates that current 
individual utility plans to increase withdrawal from the Floridan aquifer, 
if implemented, will result in regional dewatering of wetlands sufficient to 
result in unacceptable adverse impacts. In addition, chloride 
concentrations would increase to unacceptable levels in some Floridan 
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Figure 10. Volusia groundwater flow and decision model boundary 
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Public supply 
Domestic self-supply 
Agricultural irrigation 
CommerciaVindustriat 

Water Supply Development Component 

Table 18. Volusia groundwater flow model area demand projections 

59.68 1 12.50 89 
9.05 12.04 21 

26.76 28.1 0 5 
1.07 1 .?5 64 

11 Thermoelectric power generation I 0.37 1 0 . 6 6 n 7 8 1 1  

aquifer wells. Preliminary decision model results indicate that about 
20 mgd of altemative water sources may need to be utilized by public 
supply utilities in Valusia County by 2020. 

Altemative water supply sources investigated to meet the future public 
water supply needs in Work Group Area II included new fresh 
groundwater, brackish groundwater, surface water, and seawater. A 
number of management techniques have been identified that can enhance 
the supply source, sustain the water resources and related natural 
systems, or otherwise optimize water supply yield. These techniques 
include artificial recharge, aquifer storage recovery, conservation, reuse, 
water supply system interconnections and wetland augmentation. 

Two scenarios are included here to describe possible solutions. The actual 
implemented solution will likely not be exactly identical to either of the 
two scenarios presented here. Development of the final water supply 
altemative will take the cooperative efforts of all concerned parties. 
SJXWhdD's role in the next phase of the planning process will be to 
facilitate the decision-making to make the planning tools available to the 
Volusian Water Alliance and Work Group Area 11 utilities and to assist 
them in selecting sustainable water supply options. 

The first scenario represents the least restrictive solution. It includes 
consideration of available water supply sources, including the following: 

Existing and proposed Floridan aquifer wells 
New fresh groundwater wellfields 
New brackish groundwater wellfields 
Surface water 

The first scenario optimizes the solution such that overall costs are 
minimized. Based on this scenario, all environmental constraints would be 
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met and the following sources and average day quantities would be 
developed: 

Expansion of existing and proposed Floridan aquifer wellfields- 

New fresh Floridan aquifer wellfields-10 mgd 
0 Surface water from the St. Johns River near Lake Monroe-8 mgd 

Surface water from the St. 'Johns River near De Land-0.72 mgd 

Under this scenario, a total of 18.7 mgd of the increased 2020 needs of 
43 mgd (within the model area), or about 43 percent, would be met from 
new Floridan aquifer wellfields and from surface water from the St. Johns 
River. The remaining increased needs, about 24.3 mgd, would be met by 
existing and proposed Floridan aquifer wellfields. 

Estimated equivalent annual cost, in 1996 dollars, to implement this 
solution, including providing facilities capable of meeting I-in-10-year 
drought needs, is $20 million. Total unit production cost is estimated to be 
about $1.27 per 1,000 gallons. 

The second scenario is based on conditions identical to the first, except 
that in this case, water from the St. Johns River is utilized to meet deficits 
in western Volusia County and groundwater from the Floridan aquifer is 
used to meet deficits in eastern Volusia County. Based on this scenario, 
the following alternative sources and average day quantities would be 
developed: 

24.3mgd 

Expansion of existing and proposed Floridan aquifer wellfields- 

New fresh groundwater wellfields-7.73 mgd 
Surface water from the St. Johns River near De Land4.3  mgd 
Surface water from the St. Johns River near Lake Monroe-9.27 mgd 

Under the second scenario, a total of 21.3 mgd of the increased 2020 needs 
of 43 mgd, or about 50 percent, would be met from alternative sources. 
The remaining increased needs would be met by existing and proposed 
Floridan aquifer wellfields, and water resource constraints would be met. 

21.7 mgd 

Estimated equivalent annual cost to implement the second solution, 
including providing facilities capable of meeting 1-in-10-year drought 
needs, is $21 million. Total unit production cost is estimated to be about 
$1.34 per 1,000 gallons. 
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These cost estimates axe preliminary conceptual planning-level cost 
estimates. The cost of treatment of water obtained from the St. Johns River 
i s  based, in part, on partial desalting using membrane treatment to meet 
all primary and secondary drinking water standards for dissolved 
constituents. As discussed previously regarding Work Group Area I, 
treatment requirements may be more restrictive and costly than originally 
envisioned. 

Preliminary evaluations of St. Johns River raw water treatment 
requirements indicate that treatment requirements may be more 
restrictive and costly than originally envisioned. Additional membrane 
treatment may be required to meet the federal Stage 1 Dislnfectants 
Byproducts Rules adopted by EPA on November 30,1998. Specifically, 
production of a finished water that meets the disinfection byproduct rule 
limit for bromate may control and increase the rate and duration of 
membrane treatment required. One significant problem and area of 
uncertainty is that there are very few bromide observations available to 
characterize St. Johns River water or SJl2WMD brackish groundwater. 
Bromide has not historically been a constituent of concern. It is of concem 
only when ozone is used as the primary disinfection method and the 
controlled compound bromate is formed as a byproduct of that process. 
However, the few in-stream bromide data that are available are a cause for 
concern. Ultimately, more in-stream data and bench- and pilot-scale water 
treatment testing will be required to develop the most cost-effective 
treatment criteria for the slightly brackish St. Johns River. 

Although the cost of developing the St. Johns River source is higher than 
the cost of developing additional fresh groundwater, the river offers an 
opportunity to develop significant quantities of water to support future 
growth beyond 2020, whereas fresh groundwater will likely not support 
this growth. In addition, the cost of developing the St. Johns River source 
to meet public supply needs in Volusia'County could be reduced through 
a cooperative effort with public suppliers in Seminole, Orange, and Lake 
counties. 

Additional water conservation and reuse'should continue to play a role in 
future water supply development in this work group area. In particular, 
water conservation rate structures should be investigated further for all 
public supply utilities that do not cwrently have such rate structures in 
place. Although the water savings of this option is expected to average 
less than 5 percent, implementing conservation rate structures is relatively 
inexpensive. 

I 
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East-Central Flagler County (Work Group Area 111) 

Work Group Area Ill is located in east-central Flagler County near the 
Atlantic coast (Figure 2). Existing and estimated future water demands in 
this work group area are rather modest, but freshwater resources are 
limited and developing adequate future water supplies will be a 
challenge. Currently, public suppIy is developed from fresh groundwater 
withdrawn from the intermediate and Upper Floridan aquifers. 

Agricultural irrigation is currently the largest single use category in 
Flagler County. By 2020, however, agricultural needs are expected to 
decrease by about 1.37 mgd, or 15 percent, because of anticipated 
reductions in irrigated acreage. This decrease offsets a portion of the 
expected increase in public supply needs, which are anticipated to 
increase by about 8.5 mgd or 194 percent, raising the 1995 average day 
demand of 4.4 mgd to 12.9 mgd in 2020. Countywide, anticipated total 
freshwater use for the year 2020 (23.8 mgd) is approximately 50 percent 
greater than the total 1995 use (15.9 mgd). Demands in other water use 
categories are not projected to increase sigruiicantly . 
Table 19 summarizes the estimated 2020 needs for each major Work 
Group Area Et public supply utility. The three utilities listed in Table 13 
are also the only major public supply utilities located in Flagler County. 
Table 19 identifies the actual 1995 use, projected average day 2020 needs, 
and projected 2020 needs including the effects of a 1-in-10-year drought. 

Table 19. Flagler County public supply average day needs 

Flagler County’s 2020 public supply deficits include both source deficits 
and facility deficits. Existing raw water withdrawal facilities, treatment 
plants, and transport systems cannot meet future public supply demands. 
It is possible that meeting these future demands will also involve 
developing water supply sources other than fresh groundwater. 
Specifically, groundwater modeling and wellfield operational experience 
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City of Flagler Beach 

City of Bunnell 

Florida Water Services, 
Palm Coast 

Table 21. Utility-specific water supply options 

* * 
* * 

* * % 

City of Flagler Beach 3.5 1.95 

City of Bunnell 4.4 1.61 

Florida Water Services, Palm Coast 20.5 1.84 

L Total 28.4 

The least expensive countywide alternative includes the following utility- 
specific options: 

City of Flagler Beach-Expand existing source. 

City of Bunnell-Expand existing source. 

Florida Water Services, Palm Coast-Continue with current plans to 
complete wellfield expansion to fully utilize existing treatment plant 
capacity. 

, The estimated capital and total unit production costs associated with these 
Work Group Area IU least-cost options are reported in Table 22. 

Table 22. Estimated costs to meet 2020 public supply needs for public supply 
utilities in Flagler County 

Public supply utilities in Flagler County currently satisfy water supply 
needs from fresh groundwater and propose to continue to use this source 
in the future. However, public supply demands in Flagler County are 
projected to more than double by 2020. Fresh groundwater sources have 
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the capability to meet needs for several years, but may not be able to meet 
all the projected needs for 2020. The City of Flagler Beach and the City of 

Bunnell, due to their relatively small projected 2020 needs (1.2 mgd and 
1.5 mgd, respectively), can most likely meet future demand using fresh 
groundwater. Ongoing studies conducted jointly by SJRWMD and Florida 
Water Services, Palm Coast, will help determine whether or not the utility 
will need to develop alternative water sources to meet 2020 demands. 

Current conservation efforts should continue, and utilities should explore 
new technology capable of reducing anticipated water supply costs. 
Utilities in this work group area should continue to research conservation 
and reuse options in cooperation with SJRWMD. For the first five-year 
update of DWSP, SJRWMD will develop a regional groundwater model to 
more accurately predict water supply capabilities and more fully evaluate 
the alternatives presented. 

Brackish groundwater from the Floridan aquifer can be blended with 
freshwater from the intermediate or shallow aquifers, or other available 
sources, to meet both peak and average day demands. This technique is 
currently used by several public supply utilities in SJRWMD and can be 
expanded further to meet future demands. The Area ID work group did 
not specifically evaluate this technique; however, it should be considered 
along with other utility-specific alternatives. 

Southwestern St. Johns County and Eastern Putnam County (Work Group Area IV) 

Work Group Area rV consists of a large portion of southwestern St. Johns 
County and the eastern portion of Putnam County (Figure 2). St. Johns 
County is located along the Atlantic coast and shares part of its western 
border with Putnam County. The size of Work Group Area rV is 
approximately 400 square miles. 

Four existing or potential water supply sources exist in Work Group 
Area IV: the Floridan aquifer, the intermediate aquifer, the surficial 
aquifer and surface water. The Floridan aquifer is the primary source of 
water supply in Work Group Area IV. The remaining three water supply 
sources are used only minimally in Work Group Area W. Major uses of 
the Floridan aquifer system in this area include agricultural irrigation 
(primarily potatoes), paper production, thermoelectric power generation, 
public water supply, and domestic self-supply. Water quality is generally 
within primary drinking water standards; however, the Floridan aquifer 
in the eastem portion of the work group area tends to exhibit high 
chloride and sulfate concentrations. 
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Work Group Area IV encompasses the premier potato farming area in 
Florida. Accordingly, potato irrigation demand represents a large portion 
of the total water demand in the work group area. The demand for 
irrigation water in this area peaks in the months of March through May, 
and is usually highest in April. As a result of this increased demand 
during a low rajrtfall period, water levels in the Floridan aquifer 
regionally can decline as much as 15 feet and in areas of concentrated 
withdrawals, levels can drop in excess of 25 feet in a 1-month period. 

M e n  these seasonal declines OCCUT, other water users in the area may not 
be able to obtain adequate amounts of water to meet their needs due to 
lowered water levels in Floridan aquifer wells. The affected parties are 
typically domestic self-supply users. When problems occur, they typically 
fall into one of two categories: domestic systems that rely on free-flowing 
wells to supply an aerator but lose free-flow due to water level decline, or 
domestic systems that have pumps and piping not designed to pump 
water from the depths produced by the water level decline. 

The water supply issue centers not on an insufficient water supply, but 
rather on the fact that certain domestic water supply installations are not 
designed to accommodate the seasonal fluctuations in water level 
resulting from potato irrigation pumpage. With the proper pump and 
piping, adequate water is available even during peak irrigation season 
declines. 

This problem is best addressed by development of regulations focused on 
the pumping equipment associated with domestic well installations so 
that these installations will be constructed to avoid the impact of seasonal 
drawdowns. Because SJRWMD’s regulatory jurisdiction under Part III of 
Chapter 373, FS, does not extend to pumping equipment, the p m p  
regulations to address seasonal drawdowns should be enacted by local 
government. Resolution of the issue will require the cooperation of 
Putnam and St. Johns counties in promulgating well construction/pump 
ordinances. 

The solution eliminates the impact of seasonal declines on existing legal 
domestic users and avoids the construction of new domestic well systems 
that are inadequate for producing water during the seasonal declines. The 
two-pronged solution developed by Work Group Area IV is as follows: 

Eliminating the Impact of Seasonal Declines on Existing Legal 
Domestic Users-The majority of the work group has agreed in 
concept to a cooperative effort to repair existing well systems when a 
flow loss occurs due to seasonal declines. Each loss-of-flow complaint 
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will be investigated to verlfy that flow loss is directly attributable to the 
decline and not to a well system construction, operation, or 
maintenance problem. If the loss of flow is clearly due to decline, the 
well system will be repaired and the cost will be shared by SJRWMD 
and participating area water users who contribute to the problem. This 
cooperative approach is appropriate, considering the large number of 
consumptive use permittees whose withdrawals contribute to the 
interference with existing legal uses. Specific details regarding the cost- 
share arrangement and other administrative details have yet to be 
finalized. 

The funding needed to resolve this water supply issue is modest. A 
repair of this type typically involves adding a p u p  between the well 
and aerator and/or increasing the length of drop pipe in the well, 
estimated to cost between $400 and $500 per well. It is estimated that 
there are less than 50 wells in the work group area subject to loss of 
flow during seasonal water level declines. The estimated maximum 
capital cost to resolve the existing problem is $25,000. 

Avoiding Construction of Inadequate New Domestic Well Systems- 
SJRWMD has worked with St. Johns County and Putnam County to get 
county ordinances adopted to ensure that new domestic well 
installations are capable of producing water during the peak seasonal 
water level declines. 

Putnam County's well construction ordinance, as originally adopted, 
did not apply to all areas of the county subject to seasonal water level 
declines due to potato irrigation. SJRWMD worked with c o u t y  staff to 
revise the ordinance to include all affected areas. The revised ordinance 
has been adopted by the Putnam County Board of County 
Commissioners. 

St. Johns County did not have a well construction ordinance in place to 
address this water supply issue. SJRWMt), supported by the Northeast 
Florida Growers Exchange, worked with county staff to impress the 
county commissioners with the need for this type of ordinance. 
SJRWMD provided the county with draft language for a well 
construction ordinance, and the ordinance has been adopted by the St. 
Johns County Commission. 

Northem St. Johns County and Southern Duval County Work Group Area V) 

Work Group Area V includes northern and eastern St. Johns County and 
southem Duval County (Figure 2). It is a low-lying coastal area located 
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east of the St. Johns River, and it is currently experiencing very rapid 
growth. Public supply water is currently developed from the Floridan and 
surficial aquifers in St. Johns County and from the Floridan aquifer in 
Duval County. 

In Work Group Area V, the greatest anticipated increase in water supply 
needs is in the public supply category. Public supply needs are expected 
to increase from about 65.9 mgd in 1995 to approximately 112.3 mgd in 
2020, or about 46.4 mgd (70 percent). The increase in public supply needs 
results directly from population increases. During the same period, the 
total population for St. Johns and Duval counties is expected to increase 
by about 300,900-from 816,500 to 1,117,400. 

By 2020, all other water supply needs categories are also expected to 
increase by about 11.2 mgd, except for domestic self-supply, which is 
projected to decrease by 4.3 mgd. Thus, the net change in these other use 
categories is an expected increase of 7 mgd (11 percent) by 2020. This 
increase means the total water use in the area of Work Group Area V is 
expected to rise during the planning period by about 53 mgd to a total 
water use of about 180 mgd. 

The 2020 needs by major public supply utilities are summarized in 
Table 23. This table includes the actual 1995 use, projected average day 
2020 needs, and projected 2020 needs including the effects of a 1-in-10- 
year drought. 

For Work Group Area V, the ultimate sustainable source capacities are 
largely unknown. Therefore, deficits for the most part consist of facility 
deficits controlled by a water supply system’s ability to meet the 
maximum day demand (MDD). 

For some utilities, existing withdrawal and treatment facilities may be 
adequate to meet future public supply demands. In other cases, meeting 
future demands could involve developing additional facilities and 
possibly alternative water supply sources. 

The public supply utilities in Work Group Area V currently withdraw 
fresh groundwater, mainly from the Floridan aquifer. Wellfield 
operational experience suggests that these fresh groundwater sources may 
be further developed on a limited basis. Therefore, DWSP considers 
increased withdrawal from the aquifer as an option in the work group 
area. However, the fresh groundwater source is not unlimited and the 
further development of this source within Work Group Area V must be 
carefully evaluated and monitored on a case-by-case basis. 
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Table 23. Work Group Area V public supply average day water supply needs 

GDU Julington Creek 
intercoastal Utilities 

North Beach Water System 

City of St. Augustine 

St. Joe Utilities 

St. Johns County Utility 

St. Johns Service Company 
United Water Florida (St. Johns) 
Subtotal, St. Johns County 

City of Atlantic Beach 

Florida Water Services 

City of Jacksonville Beach 

JEA (City of Jacksonville)+ 

City of Neptune Beach 
Regency Utilities 

United Water Florida (Duval) 

Subtotal, Duval County 

Total 

Water Supplv Development Component 

0.32 2.70 2.86 

1.08 6.09 6.46 

0.22 1.20 1.27 

2.24 3.91 4.14 

Not applicable 4.00 4.25 

3.26 13.50 14.31 

1.96 3.53 3.74 

1.40 3.45’ 3.66 

10.48 38.38 40.69 

3.1 5 4.35 4.61 

1.83 3.26 3.46 

2.90 3.80 4.03 

33.1 0 43.30 45.90 

1.21 2.1 6 2.29 

0.94 1.23 1.30 
12.30 15.83 16.78 

55.43 73.93 70.37 

65.91 1 12.31 11 9.06 

*Following completion of water use evaluations described in this DWSP, United Water Florida (St. 
Johns) requested revision of its 2020 projection to 18.12 rngd. This requested revision is not the 
basis of evaluations in this DWSP. Further investigation and refinement of projected water needs 
will be included in future revisions of DWSP. 

tSupplies needs for only the portion of JEA service area within Work Group Area V. Percent of 
utility needs within Work Group Area V adapted from demand projection information presented in 
the Jacksonville Electric Authority Water Facilities Plan, August 1998. 

Brackish groundwater is not abundant in the Duvd County area of Work 
Group Area V, but it is abundant in St. Johns County; therefore, brackish 
groundwater is only a reliable altemative water source in the St. Johns 
County portion of Work Group Area V. 
The St. Johns River is an abundant water source, but in the area of Work 
Group Area V, the water quality of the river is highly variable, and this 
source would require substantial treatment. It would be difficult and 
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North Beach Water System 

City of St. Augustine 

St. Joe Utilities' 

St. Johns County Utility 

St. Johns Service Company 

relatively costly to utilize the St. Johns River as a n  alternative water source 
in Work Group Area V. However, the water quality in the lower 
Ocklawaha River is very good, and its potential water supply yield far 
exceeds total 2020 public supply needs. 

Table 24 summarizes the estimated MDD facility deficits by major water 
supply utility. These deficit estimates represent the difference between the 
projected MDD needs for 2020 and the current facility's capacity. The 
reported deficits include the effects of a 1-in-10-year drought. 

~ _ _  

1.52 

0.00 

Not applicable 

15.59 

0.73 

Table 24. Water supply facility deficits for major public supply utilities 

United Water Florida (St. Johns) 

City of Atlantic Beach 

Florida Water Services 

City of Jacksonville Beach 

GDU JuIington Creek I 4.50 

~~~ ~ 

6.21 

0.00 

3.52 

5.36 

Intercoastal Utilities I 7.40 

City of Neptune Beach 

Regency Utilities 

United Water Florida (Duval) 

~~ 

1.12 

0.65 

7.67 

JEA (City of I 17.92 

Note: MDD = maximum day demand 
*Facilities not yet permitted or constructed. 
'For the JEA systems, the deficit consists of 2020 needs minus 1995 actual demand. 

Water supply planning for Work Group Area V is characterized by 
uncertainty. The area is growing, and water supply needs will increase 
sig"nt1y. Fully adequate planning tools, including expanded regional 
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groundwater flow and water quality models, are not available to evaluate 
water resource management alternatives, such as the long-term 
consequences of increasing fresh groundwater withdrawals. SJRWMD is 
developing the information and tools needed for future water supply 
planning. These include improved groundwater flow and water quality 
models, additional wellfield monitoring and operational data, and 
continued wetland monitoring. This information will help mitigate the 
existing level of uncertainty and aid future water supply decision-making. 
Adaptive management will likely play a major role in future water supply 
development. Information in this DWSP concerning Work Group Area V 
is based largely on the collective judgment of the work group. Results and 
recommendations reported here may be updated as more information 
becomes available. 

Future demand projections are also uncertain, especially for Work Group 
Area V, where increased population growth is both recent and rapid. 
Therefore, the exact rate and pattern of growth for this work group is 
subject to greater uncertainty than in areas with established growth 
patterns. If demand growth is faster than projected, then the water supply 
facilities discussed in this report-will be needed sooner than presently 
expected. If growth is slower, then more time may be available to 
implement water supply plans. 

Currently, there are no known regional adverse groundwater withdrawal 
impacts within Work Group Area V. Some local problems, including 
saltwater upconing and wetlands dehydration, currently occur or are 
suspected, but these impacts are not widespread. However, additional 
impacts will most likely occur without careful planning. 

It is probable that Work Group Area V can increase fresh groundwater 
withdrawals beyond current levels, but the magnitude and optimal 
locations of the allowable increase are uncertain. Groundwater monitoring 
and model development are under way and will help to accurately 
estimate the optimal fresh groundwater withdrawal rates and locations. 

This DWSP assufnes utilities can increase fresh groundwater withdrawals, 
especially some of the utilities with smaller service areas with small 2020 
deficits and limited alternatives. Future analysis, to be included in the first 
fiveyear update of this DWSP, will be needed to accurately estimate the 
magnitude of sustainable fresh groundwater withdrawal and decrease 
current planning uncertainty. 

Table 25 presents a matrix of the utility-specific options identified by the 
work group. Organized by utility, nearly every listed option meets or 

I 
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Table 25. U~ty-specific water supply options identified by work group 

of Atlantic Beach 

Note: In addition to the utility-specific options, this report discusses and evaluates selected work 
group areawide options. These options include additional water conservation and reuse strategies 
to reduce future demands and seawater desalting to meet increased demands. 
'Not evaluated by work group. 

exceeds the anticipated 2020 water supply needs for its respective service 
area. To evaluate these options, total production cost per 1,000 gallons of 
the various supply and treatment options was estimated, the costs were 
compared, and the advantages and disadvantages of each were discussed 
by the work group (HDR 1998b). 
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All of the water supply options in TabIe 25 are technically and 
economically feasible, and all are available to each utility. There are, 
however, some clear differences among the options evaluated, including a 
wide range of projected costs. 

Additional water conservation and reuse should continue to play a role in 
future water supply development in this work group area. In particular, 
water conservation rate structures should be investigated further for all 
public supply utilities that do not currently have such rate structures in 
place. Although the water savings of this option is expected to average 
less than 5 percent, implementing conservation rate structures is relatively 
inexpensive. 

Water Supply Utilities in St. Johns County 

Seven major water supply utilities currently serve St. Johns County. 
However, just one utility, St. Johns County Utility, accounts for over half 
the 2020 average day demand (ADD) deficit (Table 24). The deficit for the 
remaining individual service areas is relatively small, and in many cases, 
expanding existing facilities appears to be the most feasible alternative 
likely to meet 2020 needs. 

GDU Julington Creek. The recent CUP renewal quantities are very close 
to the 2020 needs. Upgrading and expanding the existing system to use 
additional fresh groundwater is the only logical option at this time. 

Intercoastal Utilities. Intercoastal Utilities has existing facilities that will 
meet the 2020 ADD. Its deficit is based on the permitted wellfield capacity 
and facilities needs to meet the MDD. A decrease in the system demand 
ratio, possibly through additional water conversation or reuse activities, 
could lessen the MaD. 

North Beach Water System. Compared to  the total work group area 2020 
needs, North Beach Water System needs are small, Upgrading and 
expanding’the existing system to use additional brackish groundwater is 
the only logical option at this time. 

City of St. Augustine. The City of St. Augustine currently has existing 
facility capacities to meet the 2020 needs. The existing source of supply 
has currently permitted withdrawal limits that are lower than 2020 needs. 
Preliminary results of a recently conducted wellfield stress test indicate 
that use of SJRWMD’s groundwater model to predict declines in the 
elevation of the water table in the vicinity of the city’s wellfield may result 
in overestimates of water table declines. If further evaluation of the 
current source indicates fresh groundwater availability (i.e., if wetland 
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impacts associated with wellfield pumping are less than projected or can 
be avoided or mitigated), then the existing system should be adequate to 
meet future needs. 

St. Joe Utilities. St. Joe Utilities is located in northwest St. Johns County. It 
currently has no facilities in place, but it is projected to have an ADD of 
4 mgd by 2020. The Floridan aquifer is the proposed water supply source. 
Studies to determine groundwater availability and proposed treatment 
techniques have yet to be performed, 

St. Johns County Utility. The largest percentage of the 2020 public supply 
needs and deficits in St. Johns County occurs within the St, Johns County 
Utility service area. The projected needs are large enough to make 
developing alternative sources potentially attractive, both technically and 
financially. The options include developing additional fresh groundwater, 
developing a new wellfield with a membrane softening treatment system in 
the northern portion of the county, developing a brackish water source 
with reverse osmosis water treatment in the southem portion of the 
county, building an interconnection to an adjacent utility, and securing 
fresh surface water from the lower Ocklawaha River. 

St. Johns Service Company. St. Johns Service Company has existing 
facilities that appear to be adequate to meet 2020 needs. Deficit estimates 
are based on permitted wellfield capacity. Upgrading and expanding the 
existing system to use additional fresh groundwater is the only logical 
option at this time. A decrease in the system demand ratio, possibly 
through additional water conversation or reuse activities, could lessen the 
MDD and more closely match the existing facility’s capacity. 

United Water Florida (St. Johns County). Compared to the total work 
group area 2020 needs, the United Water FIorida needs are small. 
Upgrading and expanding the existing system to use additional fresh 
groundwater is the only logical option at this time. (Following completion 
of water use evaluations described in this DWSP, United Water Florida 
(St. Johns) requested revision of its 2020 projection to 18.12 mgd. This 
requested revision is not the basis of evaluations in this DWSP. Further 
investigation and refinement of projected water needs will be included in 
future revisions of DWSP.) 

I 
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Water Supply Utilities in Duval County 

As with St. Johns County, approximately 50 percent of the 2020 ADD 
increase in public supply need will ocw within one major service area, 
That area is the portion of the F A  system, south and east of the St. Johns 
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River. The deficits for the remaining service areas individually are 
relatively small, and in most cases the current facilities are likely to meet 
2020 needs using fresh groundwater. All alternative water supply sources 
will be more costly than the fresh groundwater option. 

City of Atlantic Beach. The City of Atlantic Beach has existing facilities 
that will meet the 2020 needs. Its deficit is based on wellfield permitted 
capacity. If future inland groundwater withdrawals can be optimized to 
avoid impacting groundwater quality in Atlantic Beach public suppIy 
wells, then the existing system will meet future needs. It may be 
appropriate to interconnect the beach communities, including Atlantic 
Beach, beyond h e  existing emergency interconnections, to provide 
redundancy and flexibility for the water supply systems. 

Florida Water Services. Compared to the total work group 2020 needs, the 
Florida Water Services area needs are small. Upgrading and expanding 
the existing system to use additional fresh groundwater is the only logical 
option at this time. 

City of Jacksonville Beach. The City of Jacksonville Beach has existing 
facilities that will meet all 2020 needs. Its deficit is based on current 
wellfield permitted capacity. The city has submitt.ed a CUP application for 
quantities to meet its needs through 2020. The application includes the 
proposed relocation of the city's existing wells. The main area of the city is 
almost built out, and if future inland groundwater withdrawals are 
optimized to avoid impact to the water quality of the City of Jacksonville 
Beach, then the proposed system upgrade should be adequate to meet 
2020 needs. It may also be appropriate to interconnect the beach 
communities, including Jacksonville Beach, beyond the existing 
emergency interconhections, to provide redundancy and flexibility for the 
water supply systems. 

JEA. The largest percentage of the 2020 needs and deficits in the Duval 
County portion of Work Group Area V o c m s  within JEA's service area. 
JEA is developing a plan to meet this need and issued a Phase 1 Water 
Facilities Plan in August 1998. This plan recommends the phaseout of 
certain facilities and the improvement or expansion of others. JEA appears 
to have most of the facilities required to meet its projected 2020 needs. 
However, the projected needs are large enough to make developing 
alternative sources potentially attractive, both technically and financially. 
Options include new wellfields in the north grid portion of the JEA 
system, an interconnection to the south grid to convey the new supply, 
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surface water supply from the lower Ocklawaha River, and seawater 
desalting. 

Desalting seawater at the P A  electric power plants may have future 
potential if lower desalting costs can be realized by co-siting water 
treatment facilities with thermoele&ic power generation facilities. The 
JEA Water Facilities Plan Phase 1 also discusses, in its demand projections, 
the potential of acquiring the private utilities within the south grid service 
area around the year 2005. Those purchases would impact the potential 
water supply options to be considered for those utilities and JEA. 

City of Neptune Beach. The City of Neptune Beach has existing facilities 
that will meet all 2020 needs. Its deficit is based on its current wellfield 
permitted capacity. The main area of the city is almost built out, and 
compared to the total work group area 2020 needs, the City of Neptune 
Beach needs are small. If future inland groundwater withdrawals are 
optimized to avoid impact to the water quality of the City of Neptune 
Beach, then the existing system can meet future needs. It may be 
appropriate to interconnect the beach communities, including Neptune 
Beach, beyond the existing emergency interconnections, to provide 
redundancy and flexibility for the water supply systems. 

Regency Utilities. Compared to the total countywide 2020 needs, the 
Regency Utilities needs are small. Upgrading and expanding the existing 
system to use additional fresh groundwater is the only logical option at 
this time. 

United Water Florida (Duval County). United Water Florida has a 
relatively large current demand within the Duval County area of Work 
Group Area V. Its future needs will increase approximately 30 percent by 
2020. If future inland groundwater withdrawals are optimized to avoid 
impacting the water quality of United Water Florida, then upgrading and 
expanding the existing system should be considered. If not, alternative 
sources, such as system interconnection with adjacent water systems, 
should be considered. A decrease in the system demand ratio, possibly 
through additional water conservation or reuse activities, could lessen the 
MDD. 

Expected Cost of Water Supply Options 

The estimated capital and total unit production costs associated with the 
Work Group Area V water supply options are reported in Table 26. 
Because of the uncertainty associated with this work group area, ranges of 
expected costs and unhowfls are listed, as necessary. 

i 
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Table 26. Estimated costs to meet 2020 public supply needs for northern 
St. Johns County and southern Duval County public supply utilities 

*Existing facilities are adequate. 

Cost estimates for many of the smaller water supply utilities (e-g., GDU 
Julington Creek) are based on relatively small increased use of fresh 
groundwater. The Work Group Area V water supply options will incur 
modest capital investments and relatively low unit production costs. 
Estimated costs for the North Beach Water System include expansion of 
the existing membrane treatment system. The range of costs reported for 
the St. Johns County Utility options indude membrane treaiment at one of 
two potential wellfield locations. 

I 

By far the greatest cost uncertainty for Work Group Area V relates to 
future water supply development by JEA. If the 2020 deficit is met by 
construction of a Floridan aquifer wellfield north of the St. Johns River, 
with transport to the south grid service area, then new investment 
requirements will be substantial. However, if most or all of 
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the increased demand can be met by optimization of fresh groundwater 
withdrawals at locations south of the St. Johns River, then these costs 
could be substantially reduced. Investigations are ongoing to more 
accurately determine optimum withdrawal locations and additional 
facility requirements. 

Future Outlook for Work Group Area V 
Public supply needs of Work Group Area V are currently met by fresh 
groundwater. This use is expected to continue in the future, and some 
additional fresh groundwater resources will be available to meet these 
future needs. However, fresh groundwater is limited. The exact limits are 
currently unknown, and in most parts of Work Group Area V, fresh 
groundwater resource limits may be reached by 2020. As fresh 
groundwater resource limits are approached, each new wellfield or 
wellfield expansion strains resources and incurs financial risks. Utilities 
should evaluate these risks before planning to further develop fresh 
ground water. 

Although in some cases existing wellfield and treatment facilities can meet 
the future needs, installation of additional pumping, treatment, and 
transmission infrastructure will be needed to meet the 2020 demands. 
Additional investigation is necessary to evaluate what portion of the new 
inhastructure should tap alternative supplies available to meet future 
needs, in order to divers* and reduce risks. When DWSP is revised in 
five years, more information will be available to guide this decision and 
reduce the current level of uncertainty. 

WATER SUPPLY DEVELOPMENT FUNDING SOURCES 
. Subparagraph 373.0361(2)(a)3, FS, requires that S J R W  iden* 

potential sources of funding for water supply development for the 
identified source options. Although nontraditional funding sources such 
as a local option gross receipts tax on water could become available in the 
future, SJRWMD has identified only the moretraditional funding sources 
that are likely to be available. The potential funding sources identified are 
as follows: 

Water supply utility revenues from customer charges 
Local government ad valorem tax revenues 
LocaI government special assessments 
SJRWMD ad valorem tax revenues 
State of Florida general revenues 
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Federal revenues 
Private investment 

Water Supply Utility Revenues From Customer Charges 

This source of revenue has historically been the primary and, in most 
instances, the sole source of funding for water supply development. The 
Florida Legislature has expressed its intent, based on the provisions of 
Paragraph 373.0831(2)(~), FS, that 

1. local governments, regional water supply authorities, and govermnent- 
owned and privately owned water utilities take the lead in securing funds 
for and implementing water supply development projects; and 

2. generally, direct beneficiaries of water supply development projects should 
pay the costs of the projects from which they benefit, and water supply 
development projects should continue to be paid for through locd funding 
sources. 

Based on historic practice and this legislative guidance, SJRWMD 
anticipates that water supply utility revenues from customer charges will 
continue to be the primary h d i n g  source for water supply development 
projects. SJRWMD anticipates that customer charges will increase to 
support the cost of altemative water supply source development. h Work 
Group Area I, this increase could range from about $0.85 per 1,000 gallons, 
based on the environmentally feasible least-cost solution, to about $1.25 
per 1,000 gallons, based on the more restrictive solution. These increased 
rates apply only to new nontraditional alternative supplies, which are a 
small portion of the total supply. Therefore, if the cost of new 
nontraditional alternative supplies were blended with the cost of existing 
supplies, the actual rate increase to customers would be substantially less, 
probably on the order of $0.25 per 1,000 gallons. 

Local Government Ad Valorem Tax Revenues 

Local govemment ad valorem tax revenues are not typically used to fund 
water supply development. In some instances, an advance or transfer 
from a local government's general fund may be used as seed money to 
establish a water system. Advance payments of this sort are often repaid 
to the general fund from utility revenues from customer charges. This 
potential source is not expected to generate sigruficant funds for future 
water supply development projects. 
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Local Government Special Assessments 

Local government special assessments are typically used to fund portions 
of water supply development projects at the subdivision or neighborhood 
level. Because special assessments are levied against taxable property, the 
portions funded must directly benefit the taxable property. Ttus usually 
includes only distribution lines to individual residences. This potential 
source of funding is not expected to contribute signhcantly to the 
implementation of water supply development projects. 

SJRWMD Ad Valorem Tax Revenues 

Based on the provisions of Paragraph 373.0831(1)(a), FS, WMDs are not 
precluded from providing assistance with water supply development. 
Further, Paragraphs 373.0831(4)(a) and (b), FS (Appendix H), provide 
guidance for prioritizing the distribution of state or water management 
district funds for water supply development projects. 

SJRWMD has had an active Alternative Water Supply Cost-Share Program 
since 1996. This program is based on the requirements of Section 373.1961, 
FS, SJRWMD has annually funded this program from ad valorem tax 
revenues in an average amount of $704,578 per year (M 1996FY 2000). 

SJRWMD’s ad valorem tax revenues are limited by a constitutionally 
established cap of 1 mil and by a statutory cap of .6 mil. S J R W ‘ s  
FV 2000 budget includes about $63.3 million from ad valorem tax sources; 
the budget is based on ,482 mil. 

If the current statutory h i t  of .6 mil were to be increased to the 
constitutional limit of 1 mil, an additional $69 million, based on current 
property assessments, could be generated. The Governing Board could 
allocate all or a portion of this money to support water supply 
development projects. However, SJRWhdD has no ament plans to actively 
pursue such an increase in the constitutional millage limit. 

SJRWMDs Governing Board has maintained a levy of ,482 mil for six 
consecutive years. However, the Governing Board could levy an 
additional .128 mil without exceeding its statutory cap. This would 
generate an additional $16.3 million, based on current property 
assessments. 

S J R W  ad valorem tax revenues are allocated to various program 
accounts to support all of SJRWMD’s areas of responsibility. Water supply 
development is only one of those programs. A sigruficant change in 
funding allocations among programs by S J R W ’ s  Governing Board 

I 
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would be necessary to direct additional ad valorem revenues toward the 
support of water supply development projects. 

State of Florida General Revenues 

State of Florida general revenues have historically been the source of 
funding for relatively small local government water supply projects. 
However, this source of funding has not typically been appropriated for 
signd?cant water supply development projects. This practice is not 
expected to change. 

Preservation 2000 and Water Management Trust Funds 

Section 259.101(3)@), FS, currently authorizes S J R W  to use 
Preservation 2000 Trust Fund moneys for the acquisition of lands for 
water supply development. However, the Florida Forever Act, Section 
259.105, FS, will replace Preservation 2000. The Florida Forever Act does 
not authorize the use of funds for SJRWMD acquisition of lands €or water 
supply development, but, pursuant to Subsections 259.105(6) and 
373.1391(5), FS, SJRWMD lands which are purchased with Florida Forever 
funds may be used for water supply development projects that are funded 
through other sources. 

Subsection 373.59(11), FS, authorizes S J R W  to purchase lands for 
water supply development with funds from the Water Management 
Lands Trust Fund. 

Federal Revenues 

SJRW'MD, in cooperation with SFWMD and SWEWMD, has actively 
sought and secured federal funding for water resource developmen1 and 
water supply development projects. The United States Congress in 1997 
appropriated $870,000 for water supply projects in SJRWMD. An 
additional $3,116,000 was appropriatedin 1998. These funds are c 

administered through EPA. 

Additional funds continue to be sought through the proposed Altemative 
Water Sources Act. If approved, this act would establish a more 
dependable source of funds in EPA to develop and demonstrate 
altemative water supply approaches which conserve, manage, reclaim, 
reuse, and desalt water. Under this program, $75 million per year for five 
fiscal years would be authorized to provide grants to states not eligible for 
assistance from the Bureau of Reclamation. Florida would be eligible to 
receive a portion of this funding. However, at this time, there is no 

Sf. Johns River Wa#m M a n a g m t  Dish-icf 
115 



District Water Supplv Plan 

assurance that this proposed act will be enacted or what the SJRWMD 
portion of possible funding would be. 

Private Investment 

Private investment is a potential source of funds to support water supply 
development in SJRWMD. A range of public/private ownership and 
investment options is available. These options range from all-public 
ownership and operation to all-private ownership and operation. 
Typically, in projects that depend heavily on the use of private 
investment, that investment is used to support initial capital costs. In these 
cases, funds to pay back the private capital investment and to support 
project operation and maintenance ultimately come from revenues from 
customer charges. However, competition among private investors 
desiring to fund water supply development projects could act to reduce 
project costs, potentially resulting in lower customer charges. The 
financial dynamics of the regulated rate-making process make it difficult 
for a private owner to maintain profitability over the life of a large water 
supply facility such as a water treatment plant. For this reason, 
public/private partnerships are often more feasible. S J R W ” s  
consultant Burton and Associates has prepared a discussion of principles 
relative to private investment in water supply facilities (Appendix I). 

WATER SUPPLY DEVELOPMENT PROJECTS 
Subparagraph 373.0361(2)(a)4, FS, requires that this DWSP include a list of 
water supply development projects that meet the criteria in Subsection 
373.0831(4), FS. Based on the provisions of Subsection 373.0831(4), FS, 
water supply development projects that are consistent with the relevant 
regional water supply,plans and that meet one or more of the following 
criteria shall receive priority consideration for state or water management 
district funding assistance: 

The project supports establishment of a dependable, sustainable supply of 
water which is not otherwise financially feasible (Subparagraph 
373.0831(4)(a)l, FS) 
The project provides substantial envirommtal benefits by preventing or 
limiting adverse water resource impacts, but requires funding assistance to be 
economically competitive with other options (Subparagraph 373.0831 (4) (a)2, 
FS) 
The project significantly implements reuse, storage, recharge, or conservation 
of water in a manner that contributes to the sustainability of regional water 
sources (Subparagraph 373.0831(4)(a)3, FS) 
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SJRWMD has identified and described water supply source options for its 
entire jurisdiction in the Water Supply Development Component of this 
document. However, specific water s~pply development projects based 
on these identSed source options, in most cases, have not been finally 
decided upon by water suppliers. SJRWMD anticipates that the proposed 
regional decision-making project, which is described in the Water 
Resource Development Component section of this document, will provide 
the mechanism for identrfymg specific water supply development projects 
in Work Group Areas I and II. 
Several water supply development projects are being actively discussed, 
investigated, and, in one instance, implemented by public supply utilities 
in SJRWMD. These projects meet or exceed one or more of the criteria 
listed in Subsection 373.0831(4), FS. Three of these projects are 
components of SJRWMD’s highest priority water supply effort, the 
Eastem 1-4 Corridor Water Project, which is designed to identify and 
implement economically, technically, and environmentally feasible water 
supply and water resource development projects in the rapidly growing 
1-4 corridor area of east-central Florida. 

Proposed water supply development projects are described as follows: 

St. Johns River Water Supply Facility Component of the Eastem 1-4 
Corridor Water Project 

Eastern Orange and Seminole Counties Regional Reuse Component of 
the Eastern 1-4 Corridor Water Project 

City of Apopka Reuse Component of the Eastern 1-4 Corridor Water 
Project 

North-Central St. Johns County Wellfield Project 

Strategic Water Conservation Assistance Project 

Strategic Reclaimed Water Assistance Project 

St. Johns River Water Supply Facility Component of the Eastern 1-4 Corridor Water 
Project 

Water supply development alternatives included in this DWSP rely on the 
St. Johns River to supply up to 221 mgd to meet projected 2020 demands. 
SJRWMD anticipates that one or more surface water supply facilities will 
be developed on the St. Johns River from De Land in Volusia County 
upstream to Lake Washington in Brevard County. Consistent with the 
requirements of Subparagraph 373.0831(4)(a)2, FS, development of these 
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facilities will provide substantial environmental benefits by preventing or 
limiting adverse water resource impacts, but will require funding 
assistance to be economically competitive with other options. 
Additionally, it is important that these facilities be developed in a manner 
that would sustain the resources of the St. Johns River. SJRWMD, in 
cooperation with the Volusian Water Alliance and Seminole County, has 
completed preliminary investigations of two potential sites along the 
St. Johns River near Lake Monroe (CH2M H L L  1999b). 

Eastern Orange and Seminole Counties Regional Reuse Component of the Eastem 1-4 
Corridor Water Project 

This project will provide for the effective use of large quantities of 
reclaimed water, which are available in eastern Orange and Seminole 
counties and which otherwise would be discharged to the St. Johns River. 
The project focuses on system interconnections to transport reclaimed 
water from areas of surplus to areas of need. Consistent with the 
requirements of Subparagraph 373.0831(4)(a)3, FS, this project will 
significantly implement reuse in a manner that contributes to the 
sustainability of regional sources. SJR'WMD, in cooperation with the City 
of Orlando, Orange County, the Orlando Utilities Commission, Seminole 
County, the City of Oviedo, and the University of Central Florida, is 
currently developing speclfic reuse scenarios and cost estimates for this 
project. 

City of Apopka Reuse Component of the Eastem 1-4 Corridor Water Project 

This project will relieve the use of substantial amounts of groundwater for 
irrigation in the area that supplies groundwater to springs in the 
headwaters of the Wekiva River. Consistent with the requirements of 
Subparagraph 373.0831(4)(a)3, FS, this project significantly implements 
reuse in a manner that contributes to the sustainability of regional sources. 
The additional reuse capacity provided by this project also will assure 
adequate flow to meet peak demands and prevent future shortfalls of 
reclaimed water supply as experienced by the City of Apopka during dry 
conditions for the last several years. Project components include the 
upgrade of an existing 2-mgd wastewater treatment facility to public area 
reuse standards, increased storage, additional pump station capacity, and 
installation of additional infrastructure to distribute reclaimed water. 

North-Central S t. Johns County Wellfield Project 

Development of a new Floridan aquifer wellfield with a membrane 
softening treatment facility in the northem portion of St. Johns County has 
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been identified as a feasible water supply option to meet projected 2020 
needs for St. Johns County Utility. Land holdings adequate to provide for 
flexibility in wellfield design and management are critical to this project. 
In addition, management of desalting concentrate from the keatrnent 
process is likely to prove challenging and costly. Consistent with the 
requirements of Subparagraph 373.0831 (4)(a)l, FS, this project will 
support the establishment of a dependable, sustainable supply of water 
which would otherwise not be financially feasible. 

Strategic Water Conservation Assistance Project 

S” is firmly committed to maximizing water conservation to the 
extent technically, environmentally, and economically feasible. This 
commitment to water conservation is districtwide, not focused only on 
priority water resource caution areas. To this end, SJRWMD has 
implemented the water conservation practices described in Appendix F. 

S J R W s  consumptive use permitting rules require that all permitted 
water users implement water conservation measures in order to 
demonstrate efficient water use. As a result, all water users, including all 
public supply utilities in SJRWMD, currently implement water 
conservation practices. The water conservation programs implemented by 
public supply utilities are designed primarily to improve utility efficiency 
and reduce individual customer water use. The Water 2020 estimates used 
in the demand-center-specific options analysis account for these current 
programs. However, it is reasonable to assume that additional water 
conservation initiatives could be developed and become available in the 
future to further enhance current practices. 

Water Conservation Plan 

SJRWMD proposes to provide water supply devebpment assistance by 
develophg a Water Conservation Plan that will guide SJRWMD activities 
and assist water users by idenhfymg additional water conservation 
strategies and projeck that could be implemented to further reduce water 
demands. These strategies and projects will be designed to maxirnize 
conservation of water within environmentally, economically, and 
technically feasible limits. While conservation is the responsibility of the 
water users, S J R W  anticipates that cooperative funding may be 
available to ifnplement some strategies and projects that would otherwise 
be economically infeasible. The Water Conservation Plan is being 
developed in cooperation with S J R W ” s  Water Utility Advisory Board 
and Agricultural Advisory Committee and other interested parties. 
SJRwMD proposesthat this plan will be reviewed and updated on a 
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regular basis. A draft of the plan is scheduled for completion in June 2000. 
The final Water Conservation Plan is scheduled for completion by 
December 2000 and will be presented to the Goveming Board for 
consideration for inclusion in DWSP. Individual project schedules and 
costs will be identified as part of the plan development process. 

At a minimum, this water conservation plan will address the following 
components: 

Further documentation of feasible conservation projects for different 
categories of water use 

Data collection and analysis, including estimating savings in water 
consumption and costs of conservation 

Research concerning the effectiveness of water conservation practices 

Cooperative development of water conservation education between 
SJRWMD and public supply utilities 

Provisions for consideration of cost-shared assistance for practices that 
would be othe-mise economically infeasible 

Strategic Reclaimed Water Assistance Project 

S f l W ’ s  consumptive use permitting rules currently require that water 
users use reclaimed water and other lower quality sources whenever 
feasible. As a result, many utilities within SJRWMD have active reuse 
programs. S J R W  is committed to the continuation and expansion of 
these reuse programs. Development of future water supply options 
identified in this plan does not lessen SJRWMD’s commitment to this 
effort; reuse options considered in this DWSP would supplement existing 
programs. 

S 3 R W  is firmly committed to assisting water users in maximizing the 
use of reclaimed water to the extent technically, environmentally, and 
economically feasible. This commihnent to reuse is districtwide, not 
focused solely on priority water resource caution areas. To this end, 
SJRWMD has already implemented numerous water reuse initiatives, 
which include the major elements described in Appendix G. 

SJRWMD proposes to provide water supply development assistance by 
developing a Reclaimed Water Plan that will identdy additional strategic 
reuse initiatives and regional projects. These initiatives and projects will . 

be designed to assist water users In maximizing the use of reclaimed 
water within environmentally, economically, and technically feasible 
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limits. While the use of reclaimed water is the responsibility of the water 
users, SJRWA4-D anticipates that cooperative funding may be available for 
implementation of some of these strategies and projects that would 
otherwise be economically infeasible. This plan will be developed in 
cooperation with SJRWMWs Water Utility Advisory Board and 
Agricultural Advisory Committee and other interested parties. The 
Reclaimed Water Plan is scheduled for completion by December 2000 and 
will be presented to the Governing Board for consideration for inclusion 
in DWSP. At a minimum, this plan should address the following 
components: 

Data collection, documentation, and analysis of the current status of 
reuse that can be used by utilities and others to plan for additional 
reuse 

Identification of additional regional reuse projects and coordination of 
planning between utilities and local governments 

Coordination between S J R W  and public-supply utilities on 
development of educational programs on the use of reclaimed water 

Cost-shared assistance for implementation of reuse projects that would 
otherwise be economically infeasible 

Provisions for limited cost-sharing, when needed, for feasibility 
assessments of specific reuse projects 

This ongoing project will be reviewed on a regular basis. Individual 
project schedules and costs will be identified as part of the plan 
development process. 
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WATER RESOURCE DEVELOPMENT COMPONENT 
SJRWMD has developed a water resouice development program in 
association with its regional water supply planning effort. This water 
resource development program includes water resource development 
projects based on the provisions of Paragraph 373.0361(2)@), FS. This 
subsection requires fhat DWSP include 

A water resource development component that includes: 
1. A listing of those water resource development projects that support water 

supply development. 
2. For each water resource development project listed: 

a. An estimate of the amount of water to become available through the 

b. The he tab le  for implementing or constructing the project and the 

c. Sources of funding and funding needs. 
d. Who will implement the project and how it will be implemented. 

project. 

estimated costs for implementing, operating, and maintaining the project. 

Based on the definition of water resource development included in 
Subsection 373.019(19), FS, SJRWMD considers a water resource 
development project to be a project that contributes to the formulation and 
implementation of regional water resource management strategies. Based 
on the provisions of this subsection, these strategies include 

The collection and evaluation of surface water and groundwater data 

0 Structural and nonstructural programs to protect and manage water 
resources 

The development of regional water resource implementation programs 

The construction, operation, and maetenance of major public works 
facilities to provide for flood control, surface and underground water 
storage, and groundwater recharge augmentation 

Related teChnical assistance to local governments and to government- 
owned and privately owned water utilities 

SJRWh4.0 has historically performed projects that are consistent with the 
definition of water resource development projects. These projects are 
numerous and range in signtficance from major flood control and 
environmental enhancement projects, such as the Upper St. Johns River 
Basin Project, to smaller, very specialized hydrologic data collection and 
analysis efforts. Many of these projects are ongoing. These S J R W  
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projects, although consistent with the definition of water resource 
development projects, are not necessarily identified as water resource 
development projects in DWSP. Water resource development projects 
identified in DWSP are projects that would increase the quantity of water 
available for water supply. Following is a description of S J R W s  water 
resource development projects that are currently under way or that will be 
implemented by S m W  to support water suppIy, development. 

ABANDONED ARTESIAN WELL PLUGGING PROGRAM 

Uncontrolled or improperly constructed artesian wells (abandoned 
artesian wells) can have an adverse impact on the quantity and quality of 
water in aquifers or other water bodies. Pursuant to the requirements of 
Section 373.207, FS, SJRWMD has an active program to plug or repair 
abandoned artesian wells. This program is known as the Abandoned 
Artesian Well Plugging Program. The goal of this program is to assure the 
continued availability of groundwater resources by detecting, evaluating, 
and controlling abandoned artesian wells. 

SJRWMD annually prepares a report of the status of its Abandoned 
Artesian Well Pluggmg Program. Based on the most recently published 
report, 581 abandoned artesian weus were in need of plugging of repair in 
1995 (Curtis 1998). The wasted flow from these wells is estimated to be 
about 106 mgd. Properly controlling the flow from these wells will have 
positive impacts on groundwater levels and quality, thus increasing the 
availability of water for reasonablebeneficial use. Abandoned artesian 
wells in priority water resource caution areas have the highest priority for 
Pl%ging* 
SWWMD estimates that about $2,243,960 (1995 dollars) will be required to 
plug or repair these wells. S J R W  has plugged or repaired an average 
of 97 abandoned artesian wells per year since the current program was 
established in 1983. At this rate, the 1995 inventory of 581 wells would not 
be plugged or repaired until 2002. 

Funds to support this program historically have been supplied 
cooperatively by SJRWMD, individual well owners, and several counties. 
A description of this cooperative funding effort is included in Curtis 1998. 

S J R W  proposes to continue its Abandoned Artesian Well Plugging 
Program on the current schedule and with the current sources of funding. 

I 
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ADAPTIVE MANAGEMENT PROJECT 

For the last decade, S J R W ’ s  water supply planning and assessment 
investigations have indicated that there are finite limits to the mount of 
groundwater withdrawal that can be sustained without causing 
unacceptable adverse impacts to the water resource and related natural 
systems. The Water 2020 planning effort results to date show that at some 
locations, withdrawal limits will be approached in the foreseeable future 
within the Water 2020 planning horizon. 

development process that uncertainty exists in water supply planning (see 
Appendix J). The level of uncertainty will be reduced as DWSP is revised 
and updated, but it will never be fully eliminated. Therefore, an adaptive 
management, or “learn as you go/ approach is an important part of 
SJRwMD’s water supply planning process. 

\ 
! 
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I It has been acknowledged throughout the Wafer 2020 and DWSP 
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Adaptive management involves long-term hydrologic and environmental 
monitoring as well as hydrologic modeling and analysis, with integration 
of the results into the decision-making process. All of these activities are 
ongoing; however, they should be coordinated and integrated into a 
continuous process of monitoring, modeling, and evaluation. 

A major objective of adaptive management is that the resources of concern 
(aquifers, wetlands, lakes, streams, springs, etc.) be monitored in order to 
make better-informed future management decisions. S J R W  will 
develop and implement a comprehensive and coordinated resource 
monitoring plan, with major focus on the priority water resource caution 
areas. These data will be stored in a well-designed database to facilitate 
retrieval and usefulness. The data will be used to further calibrate, verify, 
and enhance SJRWMD’s hydrologic and decision models, thereby 
continually improving the basis for decision making. 

It is anticipated that the resource components to be monitored as part of 
the regional program will include aquatic, wetland, and upland 
ecosystems; lakes and streams; and the surficial, intermediate, and 
Floridan aquifer systems. The first step for this effort will be the 
development of a plan for the regional water resources monitoring 
program. The monitoring program plan will address the following: 

Program goals and objectives 
Parameters to be monitored-flows, levels, water quality, ecology 
Equipment needs and options 
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Monitoring station layouts/configurations 
Spatial distribution needs for monitoring network 
Criteria for siting monitoring stations 
Protocols and standards for data collection, validation, modeling, and 
analysis 
Protocols and standards for data storage, retrieval, and access 

SJRWMD proposes to develop and implement an adaptive management 
monitoring plan that includes these program elements. S J R W M D  
proposes to develop this plan in concert with the regional decision- 
making process in Work Group Areas I and II. 
S J R W  proposes ttj begin plan development in FY 2000 and to complete 
it within 18 months. Plan implementation should begin immediately after 
the monitoring program plan is developed. 

S J R W  estimates the cost of plan development to be about $100,000. 
SJRWMD will fund the development of the plan. Estimated 
implementation costs will not be available until a plan is developed. 
Implementation will likely be funded by S J R W  and water supply 
utilities benefiting from the program. 

Implementation of the adaptive management project will provide for 
more careful management of the groundwater resources in S J R W .  
More careful management could result in the availability of increased 
quantities of groundwater that could be withdrawn for reasonable- 
beneficial use. In Work Group Area 1, based on uncertainty analyses 
performed to date by SJRWMD, increases in groundwater availability of 
about 30 mgd could be realized. 

AQUIFER PROTECTION PROGRAM 

Protection of SJRWMD's aquifers from unacceptable contamination and 
loss of recharge is essential to the security of existing and future water 
supplies. The surficial aquifer provides an important source of water 
supply in parts of S J R W .  Coastal areas such as Brevard, Flagler, and 
St. Johns counties make direct use of the surficial aquifers along the 
coastal ridges as water supply sources. The surficial aquifer sources are 
prone to contamination from overlying activities on the land surface. 
Inland, in parts of Alachua, Marion, Lake, and Orange counties, confining 
beds are thin or absent, making the Floridan aquifer itself similarly prone 
to contamination. The surficial and Floridan aquifers are projected to 
continue to be the primary sources of water supply in these areas of 
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SJRWMD. Therefore, these aquifers should be protected to ensure their 
continued availability as water supply sources. 

Release of contaminants in a surficial aquifer recharge area can quickly 
render an aquifer unusable. Depending upon hydrologic conditions, the 
contaminated surficial aquifer may have the potential to locally 
contaminate the intermediate and Floridan aquifers as well. 

Loss of recharge may occur when development causes a loss of natural 
land cover and an increase of impermeable surfaces, such as parking lots 
and roadways. Ditching, draining, and diversion of water out of closed 
basins may also contribute to the problem. These changes tend to reduce 
recharge and increase surface water runoff. Loss of recharge in this way is 
ofken slow and incremental, but the long-term result can be devastating. 

SJRWMD's activities relating to source protection are guided by the State 
Comprehensive Plan, the Water Resources Act of 1972 (Chapter 373, FS), 
and SJRWMD rules. 

Wellhead Protection 

Florida's wellhead protection program is one element of surficial aquifer 
protection. This program was developed in Florida in response to the 
requirements of Section 1428 of the Safe Drinking Water Act. The - 

wellhead protection program is implemented through the Minimum 
Criteria Rule for Review of Local Government Comprehensive Plans and 
Plan Amendments, Chapter 9J-5, F.A.C. Through this rule, local 
government comprehensive plans are required to address wellhead 
protection. 

In wellhead protection zones, local governments limit or restrict land uses 
that have a high potential for contaminant release. Because wellhead 
protection is implemented at the local level, there are a variety of 
techniques used to identify the wellhead protection zones (areas around 
wellheads to be protected). Some techniques are technically rigorous, but 
many utilize a nominal 200-foot radius around the wellhead without 
regard to hydrologic conditions. The popular use of a 200-foot zone 
provides virtually no aquifer protection in most areas of Florida because 
of high permeability sandy soils, and only limited protection of the 
Floridan aquifer in areas where confining beds are thin or absent. Upon 
request from a local government, SJRWMD will assist in the 
determination of the area around a well that should be protected and how 
to protect it through local government regulations. 

i .  
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Recharge Area Protection 

Section 373.0391, FS, requires the WMDs to provide information to local 
governments concerning the location of aquifer recharge areas, while 
Section 373.0395, FS, requires the WMDs to include “prime groundwater 
recharge areas” in their groundwater availability inventories. Floridan 
aquifer recharge areas are well documented in S J R W ;  this information 
is provided to local governments upon request. However, recharge areas 
for surficial aquifers have not been extensively mapped. 

A recent development in the area of aquifer protection is DEP’s Source 
Water Assessment and Protection Program, which is an outgrowth of the 
1996 amendments to the Safe Drinking Water Act. The program is 
designed to evaluate potential sources of pollution to public drinking 
water supplies and to protect those supplies through pollution prevention 
programs. 

SJRWMD proposes to develop an Aquifer Protection Plan. This plan 
would be developed cooperatively with DEP and local governments to 
identify and protect surficial aquifers, the Floridan aquifer in areas where 
confining beds are thin or absent, and associated recharge areas. This plan 
will integrate existing aquifer protection efforts with additional initiatives 
required to adequately protect the surficial and Floridan aquifers. 

The Aquifer Protection Plan should include groundwater quality and 
recharge protection goals, objectives, and implementation strategies. At a 
“um, the following strategies should be included: 

S J R W  will cooperate with local governments to investigate specific 
strategies to retain and use storm water and reclaimed water to reduce 
existing or potential loss of recharge to reasonable levels and to 
potentially make more water available for potable or irrigation supply. 
To the extent practical, the identified strategies should include multiple 
objectives such as reducing development-induced freshwater discharge, 
as well as increasing recharge and wetlands hydration. 

SJRWMD will seek to idenhfy strategic land acquisitions needed to 
implement these recharge strategies. S J R W  will include lands 
identified to be strategic for recharge enhancement as a priority for land 
acquisition. 

S J R W  will continue its wellhead protection technical assistance 
program to provide timely delineations and implementation assistance 
to requesting local governments. 
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S J R W  will continue a coordinated outreach program to inforrn local 
governments of the aquifer protection technical assistance available 
from SJEWMD upon request. 

S J R W  will delineate surficial aquifer recharge areas and prime 
recharge areas as a basis for protective regulations by local 
governments. 

SJRWMD will consider incorporating recharge standards and criteria 
for important recharge areas into SJRWMD’s surface water and 
stormwater rules. 

A schedule and estimate of costs for development and implementation of 
this aquifer and recharge protection plan have not been developed. 
However, SJRWMJ3 anticipates that project planning will begin in 
FY 2000. Potential funding sources for land acquisition to increase 
recharge include SJRWMD, Florida Forever, the federal government’s 
fund for alternative water supply development, local govenunents, and 
privately owned public supply utilities. 

Specific estimates of the amount of water to be made available as a result 
of this program have not been made by SJR’WMD. However, this program 
has the potential of ensuring the availability of alI  existing and future 
groundwater supplies in S J R W .  

AQUIFER STORAGE RECOVERY FEASIBILITY TESTING 
Si@cant quantities of storage will be required to develop a reliable 
water supply from most candidate surface water withdrawal sites 
investigated in DWSP, including all St. Johns River sites. ASR is a cost- 
effective method for providing the required storage and is generally 
feasible within S J R W .  As part of the SJRWMD alternative water 
supply strategies investigations, a preliniinary ASR feasibility assessment 
procedure was developed (CH2M HILL 1997a). This procedure may be 
applied to a given potential ASR location, to assess the technical feasibility 
of ASR relative to other storage methods. The desktop procedure relies on 
existing data, including general hydrogeologic characteristics of the target 
storage zone. 

However, because a natural geologic formation is being used to store the 
treated water, performance uncertainties will exist until physical testing is 
performed. This testing will involve design, construction, and 
instrumentation of test ASR wells, and injection and recovery over several 
cycles, with careful monitoring of the quantities and quality of the injected 
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and recovered water. Analysis of these data will define the true 
performance in given locations. Test data can be used to design ASR ' 
systems, develop operational criteria, and predict long-term ASR 
performance. 

SJRWMD proposes to sponsor ASR feasibility testing in association with 
development of water supply systems. SJRWMD also proposes to enter 
cooperative agreements with individual utilities to perform ASR testing 
where ASR may contribute to better management of local water supplies. 

Firm schedules and costs for this project are not available at this time, but 
will be developed when proposed ASR locations have been identified 
through the regional decision-making process. 

In addition, SJRWMD proposes pursuing ASR demonstration projects for 
raw surface water and reclaimed water to test the feasibility of this 
technique as a means of managing the availability of water from these 
sources for agricultural irrigation and for public supply. 

Firm schedules and costs for this work are not available at this- time. 
However, SJRWMD estimates that project costs will be about $2.5 million. 
SJRWMD plans to fund the initial phase of this testing. Likely funding 
sources for future ASR testing and development include public supply 
utilities, Florida Forever, the federal government's fund for alternative 
water supply development, and S J R W .  

ASR testing i s  necessary to ensure that this storage and recovery 
technique can be used successfully at specific locations. Therefore, 
performance of this project is critical to the development of ASR systems 
that may be associated with future water supply development projects. 
ASR of treated water is the primary storage technique planned for surface 
water source development projects for public supply, which could supply 
about 500 mgd of additional water supplies. ASR of raw surface water 
may offer significant potential in the development of new water supplies 
for reasonable-beneficial use. SJRWMD proposes to investigate this 
potential more fully and will develop estimates of the quantities of water 
that can be made available using this technique; such estimates are not 
available at this time. 

CENTR4L FLORIDA AQUIFER RECHARGE ENHANCEMENT PROGRAM 

Providing additional aquifer recharge in central Florida could 
sigruficantly increase available fresh groundwater supplies and thereby 
reduce or delay the need for development of alternative water supplies. 

i 
It a 
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Aquifer recharge could be increased by enhancing natural recharge or by 
providing artificial recharge, including infiltration basins or recharge 
wells. Recharge enhancement can be integrated with storrnwater 
management systems to provide needed drainage and flood control as 
well as increased water supply. The purpose of the Central Florida 
Aquifer Recharge Enhancement Program is to maxifnize local recharge to 
the Floridan aquifer and to “ i z e  the impacts of groundwater 
withdrawals in order in increase the sustainable fresh groundwater 
supply and reduce the need for development of alternative supplies. 

1- 

I; 

I. 

The Central Florida Aquifer Recharge Enhancement Program will proceed 
in three main phases: 

Phase I-Artificial Recharge Demonstration Projects 
Phase Il--Recharge Enhancement Evaluation and Design 
Phase III-Program Implementation 

Phase I-Artificial Recharge Demonstration Projects 

Artificial recharge was included in S J R W ’ s  alternative water supply 
strategies investigation. Artificial recharge using infiltration basins, as 
well as recharge wells, was investigated in the east-central Florida 
planning area. The use of RIBS to recharge high-quality reclaimed water to 
the surficial aquifer is a well-estabhhed and accepted practice. However, 
the use of recharge wells, although practiced for many years, has been the 
subject of much controversy. Recharge w e b  have historically been used 
in central Florida as a stomwater management and lake-level control 
technique. However, the aquifer recharge benefits and consequences of 
central Florida drainage wells have not been fully investigated. In 
addition, construction of new recharge wells has not been permitted in 
recent years due to aquifer contamination concerns. As a result, local 
governments have increasingly relied on diversion of water from recharge 
to nearby rivers to solve flooding problems, which has resulted in losses 
in aquifer recharge. 

SmWhfD investigated the aquifer recharge characteristics of existing 
recharge wells and developed a preliminary assessment of the technical 
feasibility of increasing this recharge, thereby increasing the water supply 
potential of the Floridan aquifer in east-central Florida (CH2M HILL 
1997d). Aquifer recharge provided by existing aquifer recharge wells is 
sigruficant (from 39 mgd to 52 mgd) and that opportunity exists to 
sigruficmtly increase the current recharge rate, thereby supplementing 
current groundwater supplies. 
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The major issue preventing additional use of direct recharge wells is the 
potential for bacterial contamination of the aquifer using fake water or 
treated storm water as the source of recharge. The purpose of these 
artificial recharge demonstration projects is to demonstrate the use of 
recharge wells for net aquifer improvement. Net improvement may 
include increasing recharge volume without increasing aquifer 
contamination, or decreasing aquifer contamination while preserving 
existing artificial recharge rates. Because bacteria is of primary concern, 
the demonstration program will focus on the following: 

The fate of bacteria in the Floridan aquifer 
The effectiveness of passive stormwater treahnent for reducing bacteria 
The effectiveness and cost feasibility of physically reducing bacteria in 

The increase in recharge that would result from full implementation of the 
net improvement concept is not precisely known, but SJRWMD believes 
that 50 mgd is a reasonable estimate. 

The artificial recharge demonstration program is a cooperative effort 
between central Florida local governments, SJRWMD, SFWMD, DEI?, and 
EPA. Three projects have been identified for this program: 

Lake Orienta Recharge Well Project (City of Altamonte Springs) 
Urban Street Drainage Treatment Project (City of Orlando) 
Lake Sherwood Project (Orange County) 

The Lake Orienta project involves construction of a new recharge well and 
monitoring wells on Lake Orienta, which is currently served by lake-level 
control wells. Monitoring of both lake water quality and the receiving- 
aquifer water quality will.be performed prior to, during, and. after 
recharge, to investigate the fate and transport of bacteria in the aquifer. 

The Urban Street Drainage project is similar in scope and objective to the 
Lake Orienta project except that in this case, an existing street drainage 
well(s) with no stormwater treatment will be retrofitted with a passive 
stormwater treatment system and/or a subsurface treatment system to 
evaluate net water quality benefits. 

The Lake Sherwood project involves comprehensive watershed planning 
and installation of stormwater pollutant reduction technologies to allow 
increased recharge volume in an existing lakelevel control well without 
increasing pollutant loading to the aquifer. 

lake water recharge 
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design phase is complete and permits have been issued. However, the 
estimated cost of monitor well construction and associated data collection 1 :  

These projects will provide vital data on the fate and transport of 
constituents introduced into the aquifer via direct recharge as well as 
provide criteria for the design of aquifer recharge systems, including 
recharge water pretreatment systems. 

i I  S J R W M D  and SFWMD. Based on a cost-share agreement between 
SJRWMD and SFWMD (SJRWMD Contract No. 99H2?8), SJRWMD and 
SFWMD will share the cost of this element for work related to the Urban 
Street Drainage and Lake Sherwood projects, and S J R W  will fund the 
work related to the Lake Orienta project. In addition, based on cost-share 
agreements with the local government cooperators, SJXWMD will design 
the monitoring plan for the program and will prepare the required permit 

1 '  

I t  
I '  

The artificial recharge demonstration projects are currently planned as 
five-year projects. These projects began in 1999 and are scheduled to 
extend through 2004. 

f /!:I 
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I .  estimated cost of $250,000. SJRWMD will also reimburse local government 
cooperators in an amount up to $200,000 for their project-related expenses. t ;  
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Phase 11-Recharge Enhancement Evaluation and Design : 
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placement of storm water and reclaimed water in RIBS and naturally 
occurring closed depressions in upland recharge areas, are proposed. 
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supply needs and will contribute to integrated regional water resource 
management. 

A cost of $250,000 has been identified to date for Phase II evaluations of 
the feasibility of other artificial recharge enhancement approaches, such as 
thek placement of storm water and reclaimed water in RIBS and naturally 
occurring closed depressions in upland recharge areas. It is estimated that 
these evaluations will be performed cooperatively with local governments 
and will require about five years to complete. Other Phase 11 costs and 
schedules have not been estimated. 

Phase 111-Program Implementation 

The scope of the Central Florida Aquifer Recharge Enhancement Program 
can be determined only after completion of Phases I and II. However, it is 
likely that it will require the cooperative efforts of SJRWMD, SFWMD, 
DEI?, EPA, local water supply utilities, and local stormwater management 
agencies. Priorities will need to be established, and detailed design, 
construction, and monitoring will follow. Costs and schedules for Phase 
m are not available at this time. 

COOPERATIVE WELL RETROFIT PROJECT 

The Water 2020 Water Supply Planning Area IV work group has 
developed a proposed solution to deal with existing and potential future 
interference problems in southwestern St. Johns County and eastern 
Putnam County. The nature of this problem is discussed in more detail in 
the Water Supply Development Component of this DWSP. The proposed 
solution, if successfully implemented, will eliminate interference with 
existing legal domestic users and will avoid the construction of new 
domestic well systems that are inadequate for producing water during the 
peak irrigation period. The two-pronged solution developed by the 
Area IV work group is described as follows: 

Eliminating the Impact of Seasonal Drawdowns on Existing Legal 
Domestic Users-The majority of the work goup has agreed in 
concept to a cooperative effort to repair existing well systems when a 
loss of flow occurs due to seasonal drawdown. Each loss-of-flow 
complaint will be investigated to verify that loss of flow is directly 
attributable to the drawdown and not to a well system construction, 
operation, or maintenance problem. If the loss of flow is clearly due to 
drawdown, the well system will be repaired and the cost will be shared 
by S J R W  and major area water users. This cooperative approach is 
appropriate, considering the large number of consumptive use 

d 

St. Johns River Wafer Manugemenf District 
134 



Water Resource Development Component 

permittees whose withdrawals contribute to the interference with 
existing legal uses. Specific details regarding the cost-share split and 
other administrative details have yet to be finalized. 

The funding needed to resolve this water supply issue is modest. A 
repair of this type typically involves adding a pump between the well 
and the aerator and/or increasing the length of drop pipe in the well. 
This type of repair is estimated to cost between $400 and $500 per well. 
It is estimated that there are fewer than 50 wells in the work group area 
that are subject to loss of flow during seasonal drawdown events. 
Estimated maximurn capital cost to resolve the existing problem is 
$25,000. 

Implementation of this project is expected to impact the continued 
availability of about 12,500 gallons per day of existing domestic self- 
supply in Work Group Area IV. This project is also designed to ensure 
the availability of water to supply future domestic self-supply systems. 

SJRWMD proposes to develop a final implementation plan and 
schedule for this solution in FY 2000. 

Avoiding the Construction of Inadequate New Domestic Well 
Systems-SJRWMD-has worked with St. Johns County and Putnam 
County to get county ordinances in place to ensure that new domestic 
well installations are capable of producing water during the seasonal 
drawdown events. 

Putnam County had a well construction ordinance, but it did not apply 
to all areas of the county subject to seasonal drawdowns due to potato 
irrigation. S J R W  worked with county staff to revise the ordinance to 
include all affected areas. The revised ordinance has been approved by 
the county commission. 

St. Johns County did not have a well construction ordinance in place to 
address this water supply issue. SJRWMD, supported by the Northeast 
Florida Growers Exchange, worked with county staff and made a 
presentation to the St. Johns County Commission regarding the need 
for this type of ordinance. SJRWMD provided the county with draft 
language for a well construction ordinance, and the ordinance has been 
adopted by the St. Johns County Commission. 
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DEMINERALIZATION CONCENTRATE MANAGEMENT PROJECT 
SJRWMD has identified brackish groundwater and surface water as 
potential significant sources of supply to meet projected 2020 demands. 
The use of this brackish water will require management of the waste 
concentrate that is a byproduct of the demineralization process. Available 
management options include placement in deep injection wells, discharge 
to surface waters, land spreading, discharge to wastewater treatment 
facilities, and so forth. Implementation of these management options is 
subject to DEP regulatory requirements; these regulatory requirements are 
based on federal guidelines administered by EPA. The history of the 
permitting of demineralization concentrate discharges in S J R W  
indicates the need to develop acceptable management strategies for 
demineralization concentrate discharge that can be dependably utilized by 
public supply utilities and other water users. This should be a cooperative 
effort with DEP and EPA. SJR-WMD proposes to proactively work to 
develop these management strategies through the following actions: 

Develop acceptable management strategies for demineralization 
concentrate discharge that can be dependably utilized by public supply 
utilities and other water users. This should be accomplished through a 
cooperative effort with DEP, EPA, public supply utilities, and other 
affected parties 

Identlfy any required technical studies, data collection, or analysis 
needed to formulate management strategies and monitor the 
effectiveness of management strategies. This should be accomplished 
through a cooperative effort with DEI?, EPA, public supply utilities, and 
other affected parties 

SJRWMD proposes to begin this effort in FY 2000, but has not developed a 
comprehensive schedule or budget for .this project. Such a schedule and 
budget will be developed at the time of contract negotiations with the 
consultant selected by S J R W  to perform the work. 

Specific estimates of the amount of water to be made available as a result 
of this project have not been made by SJRWMD. However, because 
acceptable concentrate management must be associated with any 
demineralization project, all existing and future potential brackish 
groundwater, surface water, and seawater source development could be 
impacted. 
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FACILITATION OF REGIONAL DECISION-MAKING PROCESS 

SJRWMD has identified water supply source options that are adequate to 
meet the projected water demands of all users through 2020. However, 
decisions concerning the choice of options by public supply utilities may 
greatly influence the availability of these source options for other utilities. 
This is of particular concern for those options that differ significantly in 
cost, for example, fresh groundwater at a cost of about $0.75 per 1,000 
gallons and surface water from the St. Johns River at a cost of 
approximately $2.00 per 1,000 gallons. SJRWMD anticipates that less- 
expensive fresh groundwater will be the first option of choice for most 
public supply utilities. However, in Work Group Areas I and II, there may 
be inadequate locally available fresh groundwater to meet all projected 
2020 demands. The combination of some fresh groundwater, but not I 

enough locally available to meet demands, and the considerably higher 
cost of development of alternative sources, such as surface water and 
brackish groundwater, sets the stage for competition for the less expensive 
additional groundwater. A regional decision-making process is 
recommended as a means of avoiding unnecessary and disruptive 
competition for the water resource. 

As part of this regional decision-making process, SJRWMD will strive to 
maximize decision-oriented discussions between major water users, 
particularly public supply utilities. SJRWMD intends to proactively 
implement this regional decisionmaking process by taking the following 
actions: 

Coordinate with the work groups to develop a plan and schedule for 
the decision-making process 

Provide a facilitator for the process at S”’s expense 

Provide S J R W  staff and consultant .expertise to support the process 
at SJRWMD’s expense 
Develop a document that describes the decision-making process and 
the decisions achieved through the process 

Amend and update DWSP as necessary to incorporate sustainable 
water source options selected by water supply utilities that are 
consistent with this DWSP 

This regional decision-making process has not been designed specifically 
for the purpose of creating any particular form of intergovernmental or 
institutional structure. Rather, the process seeks to encourage forms of 
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cooperation which are mutually beneficial to all participants. S J R W  
intends to begin this effort in FY 2000 and anticipates that completion of 
this process may require up to two years. 

An estimate of the cost of this decision-making process will be developed 
in association with the development of a plan for the process. However, 
based on the costs incurred to date by SJRWMD in association with the 
Water 2020 process, S J R W  estimates that the cost will be about 
$500,000. This project will be funded by SJEIWMD. 

S J X W  considers this decision-making process to be critical to the 
development of additional public supplies in Work Group Areas I and II 
through the planning horizon. The estimated quantity of these additional 
public supplies is 340 mgd in Work Group Area I and 42 mgd in Work 
Group Area II. 

FEASIBILITY OF SEAWATER DEMINERALIZATION PROJECTS 

Seawater demineralization is considered as a general optiun available to 
all water supply utilities. However, because of the relative cost and 
availability of other less expensive options, seawater demineralization is 
not considered among the utility-specific options identified in this DWSP. 

Sigruficant quantities of seawater will probably not need to be developed 
in SJRWMD before 2020. However, it is reasonable to assume that 
seawater will be developed as a water supply source within SJRWMD in 
the future. Seawater demineralization technology is continually 
advancing, and the relative cost between seawater and other altemative 
public supply sources will likely narrow in the future. Coastal areas are 
more likely t han  inland areas to develop seawater resources. Special case 
situations, such as co-siting a seawater demineralization plant with an 
electric power plant, may make this water supply source competitive with 
the development of other water supply sources. 

SJRWMD proposes to investigate the technical, environmental, and 
economic feasibility of seawater demineralization projects. This feasibility 
investigation will include an evaluation of 

Available technologies 

Potential sites, including sites on the Atlantic Ocean and along the, 
Atlantic Intracoastal Waterway system, with special emphasis on 
opportunities to co-site with an electric power plant 

0 Demineralization concentrate management 
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costs 

S J R W  proposes to begin th is  feasibility investigation during FY 2000 
and to complete it within 18 months. SJXWMD plans to fund th is 
investigation. 

SJRWMJ3 estimates the cost of this project to be about $300,000. Decisions 
concerning further investigation of seawater demineralization projects 
will be made following completion of this feasibility investigation. 

HYDROLOGIC DATA COLLECTION AND ANALYSIS 

SJRWMD has identified the need for hydrologic data collection and 
analysis in association with required five-year revisions of DWSP and in 
association with DWSP implementation. Based on this need, SJRWMD 
proposes the following data coUection and analysis efforts. 

S JRWMD’s Hydrologic Data Collection Network 

SJRWMD operates and maintains a hydrologic data collection network. 
This network provides a source of valuable hydrologic information 
concerning parameters, including rainfall, evapotranspiration, surface 
water and groundwater flows and levels, and surface water and 
groundwater quality. SJRWMD proposes the following actions in 
association with this effort: 

Maintain the existing network, making changes as necessary based on 
site evaluations and consideration of the adaptive management 
monitoring program 

Develop and hplement a plan to improve the surficial aquifer 
monitoring network to support recalibration of groundwater models 

Develop and implement a plan for the construction of additional Lower 
Floridan aquifer monitor wells in SJWVMD’s regional groundwater 
flow model areas 

Water Use Data Management 

S J R W M D  collects, manages, and analyzes water use data in association 
with its water supply assessment and water supply planning efforts. 
SJFWMtYs water use data management project includes verification of 
the location of public supply wells and water treatment plants, mapping 
of public supply service area boundaries, and development of population 
projections and demand projections for water use categories examined in 
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the water supply assessment. SJRWMD proposes the following actions in 
association with this effort: 

Continue the water use data management program 

Expand the well and water treatment plant inventory to include all 
public supply utilities using at least 0.1 mgd; include country clubs 
with a resident population in the public supply water use category 

Continue efforts to make water use information available to internal 
and external customers, using SJRwMD’s database and Internet 
systems 

Continue coordination with SJRWMD permitting staff to assure 
consistency between demand projections and permit allocations 

Develop demand projedions for public supply at the water treatment 
plant level and, if possible, at the well level 

Hydrology of Native Plant Communities 

SJRWMD recognizes the need to determine the hydrologic conditions 
associated with native plant communities that have not been impacted by 
groundwater withdrawals, surface water diversions, or other man- 
induced activities that would alter the natural Character of the 
communities. S J R W  operates and maintains a network of native 
vegetation monitoring sites located in unimpacted native plant 
communities. Surficial aquifer monitor wells have been installed at each 
site for the collection of groundwater level data. In addition to  
groundwater level data, vegetation and soils data are collected at the sites. 
The network was installed in 1995 and has been monitored regularly since 
that h e .  Data from these sites are analyzed to better understand the 
relationships between vegetation, soils, and groundwater level changes. 
S J R W  plans to use this information as a reference for assessments at 
other sites that may be impacted by proposed groundwater withdrawals. 
S T R w M p  proposes the following actions in association with this effort: 

Continue to operate and maintain the monitoring network 
Analyze data and prepare written reports of analyses at five-year 
intervals 

Groundwater Modeling 

SJRWMD relies heavily on the use of groundwater models for evaluation 
of hydrologic data in association with its water supply planning effort. 

I 
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These groundwater models include regional-scale groundwater flow 
models, local-scale analytical flow models, and regional and subregional 
groundwater quality models. 

SJRWMD’s regional groundwater flow models are currently capable of 
simulating only steady-state conditions. Development of transient 
calibrations for these regional groundwater flow models will allow for the 
simulation of timevarying conditions in the aquifer. The simulation of 
smaller timesteps t h a n  that represented by the steady-state condition can 
lead to improved model ‘calibration and thus to improved confidence in 
S J R W ’ s  predictive simulations. In addition, simulation of smaller time- 
steps will aid in assessing the response time of water levels to pumping 
stresses. SJRWMD proposes the following actions in association with this 
effort: 

Complete the steady-state recalibration of the northeast Florida regional 
groundwater flow model to 1995 conditions 

0 Develop a decision model based on the northeast Florida regional 
groundwater flow model 

0 Determine an-appropriate methodology for prediction of water quality 
changes in the Floridan aquifer with respect to time in the northeast 
Florida regional groundwater flow model area. Implement this 
methodology 

In cooperation with SFWMD and SWFWMD, develop and implement a 
groundwater modeling strategy for the east-central Florida area that 
will meet the needs of the three WMDs. At a minimum, fie following 
elements shall be considered in development of this strategy: 

Joint development of a central Florida regional groundwater flow 
model 

Development of a new or revised groundwater quality model for 
SJRWMD’s east-central Florida groundwater flow model area 

Development of transient calibrations for SJRWMD’s east-central 
Florida regional groundwater flow model 

Improve the decision models associated with the east-central and 
Volusia regional groundwater flow models based on flow model 
revisions, as necessary 

I 
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Consider the need to develop local-scale MODFLOW models and 
optimization models of the St. Augustine, St. Johns County, and Palm 
Coast Utility wellfields; develop these models as deemed necessary 

Consider the need to develop groundwater flow models for the Indian 
River County area; develop these models as deemed necessary . Maintain dose coordination with the U.S. Geological Society and other 
WMDs concerning the MEGA model to ensure appropriate 
incorporation of boundary conditions in future predictive scenarios 

Evaluate groundwater/surface water interactions in Bennett Swamp 
and other flow-through wetland areas, as necessary 

Develop and implement a plan to project water leve1 declines in lakes 
with established minimum levels or in lakes that are included on the 
MTLs project priority list using the MODFLOW LA333 PACKAGE and 
other appropriate techniques 

Assess the need to develop local-scale groundwater flow and water 
quality models in association with proposed new wellfield sites 
identified as a result of the proposed regional decision-making process; 
develop these models as deemed necessary 

Surface Water Modeling 

SJRWMD utilizes surface water modeling to simulate the surface runoff 
responses of watersheds to precipitation by representing the watersheds 
as interconnected systems of hydrologic and hydraulic components. Each 
component models an aspect of the precipitation-runoff process within a 
portion of the watershed, commonly referred to as a basin or a subbasin. 
Each basin or subbasin is represented by a combination of model 

. components that include runoff, river routings, reservoirs, and diversion 
and pump components. Daily rainfall; evapotranspiration, seepage losses, 
soil and land use data, and hydraulic rating w e s  are basic input 
requirements for these model programs. The watershed divisions and 
their components are linked together to represent the connectivity of the 
defined project areas. 

The purpose of the continuous simulation modeling is to provide long- 
term hydrologic data for project areas under existing, historical, and 
projected future conditions. These simulations are needed to evaluate the 
conditions associated with establishing the hydrologic criteria required for 
maintaining a balance between the consumptive use of water for human 
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purposes and that required for maintaining a healthy ecological 
environment. Examples of the type of information provided are 

Supplemental irrigation requirements for agricultural areas under 
historic rainfall conditions for existing and projected future land use 
conditions 

Long-term hydrologic data to ensure that any withdrawals for water 
supply will not cause water flows or levels to fall below established 
MELs and environmental hydrologic criteria established for protecting 
healthy ecosystems 

Information essential in determining the amount of surface water 
available for water supply for meeting a 1-in-10-year drought 
requirement 

S J R W  proposes to take the following actions in association with this 
effort: 

Continue the simulation modeling of the upper St. Johns River to more 
accurately define the existing and future agricultural water demands 
and the impact the established environmental criteria will have on the 
ability of the water supply to meet these demands * 

Develop suitable river flow simulation modeling of the middle St. Johns 
River to provide a more accurate description of the water supply 
available from the St. Johns River in this area, including Lake Monroe 

Include water supply withdrawal scenarios in the simulation modeling 
of the upper Ocklawaha River Basin to provide a more accurate 
description of the water supply available from the basin 

Integrated Decision Modeling 

SJRWMD, in cooperation with the University of Florida’s Center for 
Applied Optimization, has developed and used decision models to assist 
in its water supply planning efforts in the east-central Florida and Volusia 
regional groundwater flow model areas. These models allow SJRWMD 
and the water supply planning work groups to idenhfy possible regional 
water supply solutions based on the integration of water resource impact 
criteria, cost, and other considerations such as sociopolitical or regulatory 
restrictions. These models are based on the regional groundwater flow 
models and must be revised as the flow models are updated and revised. 
SflwhfD proposes to take the following actions in association with this 
effort: 

I 
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Assess the need to develop a decision model based on the northeast 
Florida regional groundwater flow model. Develop this model as 
deemed necessary 

Improve the decision models associated with the east-central and 
Volusia regional groundwater flow models based on changes to the 
flow models 

Specific estimates of the amount of water to be made available as a result 
of this project have not been made by SJRWMD. However, this project 
will support all existing and proposed future source development. 

INVESTIGATION OF AREAS WHERE DOMESTIC SELF-SUIPPLY WELLS A R E  
SENSITIVE TO WATER LEWL FLUCTUATION 

Certain areas of S J R W M D  have high concentrations of domestic self- 
supply wells. As growth has continued and demands on the aquifers have 
increased, regional lowering in the aquifers has occurred. This regional 
lowering, in combination with natural or induced seasonal fluctuations, 
has caused loss of flow to some self-supply installations. Installations 
relying upon frek-flowhg wells to supply a household are particularly 
susceptible to this problem. Also, pumps or drop pipes designed for 
historically higher water levels may no longer be adequate for the 
fluctuations that now occur. This investigation wilI  identdy areas where 
high concentrations of domestic self-supply wells exist and hydrologic 
conditions are such that the potential for loss of flow is high. Management 
strategies will be developed for these areas so that interference with these 
self-supply wells can be avoided. This information will assist permitted 
water users in managing impacts and mitigating for any interference with 
existing legal uses. 

REGIONAL AQUIFER MANAGEMENT PROJECT 

Projected 2020 groundwater withdrawals for public supply in Volusia 
County are projected to result in cumulative impacts that could cause 
unacceptable adverse impacts to the water resources and related natural 
systems in the area. Impacts to wetlands and lakes and saltwater intrusion 
are of particular concern. The area includes existing public suppIy 
wellfields belonging to the aties of Ormond Beach, Holly Hill, Daytona 
Beach, Port Orange, New Smyrna Beach, Edgewater, Lake Helen, 
De Land, Orange City, and Pierson; Florida Water Services (for the City of 
Deltona); and Volusia County. The Cumulative impacts of the withdrawals 
from these wellfields rather than the impacts of withdrawals from any one, 
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of these wellfields are the source of concern. Therefore, the regional 
aquifer management project (RAMP) is proposed as a means of increasing 
the quantity of sustainable wellfields while protecting the water resources 
and related natural systems. 

RAMP will consist of the following phases: 

1. Plan development 
2. Feasibility assessments and demonstration projects 
3. Design and construction 
4. Operation and maintenance 

Based on information available to date, the following water supply 
strategies are expected to be incorporated into RAMP; 

1. Avoidance of wetland impacts using wetland hydration with storm 

2. Aquifer storage recovery 
3. Water supply facility interconnection 
4. Wellfield optimization 

S J R W  proposes to work cooperatively with the Volusian Water 
Alliance to develop a plan for RAMP. S J R W  estimates that plan 
preparation will cost $250,000 and can be completed in two years, 
beginning in FY 2001. Costs and time frames for the remaining phases of 
RAMP will be estimated as part of the plan preparation process. 

water and reclaimed water 

SURFACE WATER IN-STREAM MONITOFUNG AND T R E A T A B I L ~  STUDIES 

Surface water is an alternative water supply source in S J R W .  Its 
current use for public supply is limited to withdrawal by the City of 
Melbourne from Lake Washington on the upper St. Johns River and by the 
City of Cocoa from the Taylor Creek Reservoir. 

DWSP has identified several opportunities for development of additional 
surface water resources, including 

The St. Johns River between Cocoa and De Land 
The upper and lower Ocklawaha River basins 
The C-1 Canal watershed in Brevard County 

Compared to groundwater, surface water is difficult and expensive to 
develop as a public water supply source, because rivers and streams are 
inherently variable in both quantity and quality of flow available for use. 

I 
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DWSP has been developed based on the best available data. For the most 
part, historic streamflow records are adequate for evaluation of the 
quantity of water available, and some water quality data are available for 
preliminary characterization of treatment requirements. However, much 
uncertainty exists regarding the impact of surface water quality on total 
water treatment costs. 

Historically, there has been little interest in surface water for public 
supply because high-quality groundwater was usually available. In 
addition, the number of water quality parameters important to water 
treatment process selection and design is increasing rapidly, as a result of 
recent and ongoing revisions to national drinking water standards and 
rules. 

There is a need to establish a comprehensive surface water quality 
monitoring program to gather the data necessary to adequately 
characterize surface water quality at likely water supply withdrawal 
locations. The most critical monitoring locations include the main stem of 
the St. Johns River between Cocoa and De Land. Siting of one or more 
regional water treatment plants along this reach is likely. 

One very important and evolving issue is disinfection byproducts control. 
Historic water quality data of interest to the evaluation of disinfection 
byproducts are largely unavailable and are critical for developing accurate 
assessments of treatment requirements and costs. 

Other locally important candidate surface water withdrawal sites could 
also be investigated (e.g., the C-1 Canal) if local governments or utilities 
are interested in joining a cooperative effort. Bench- and pilot-scale 
treatability studies should also be initiated once sufficient data are 
obtained to adequately characterize the raw water quality. 

I 

S J R W  proposes to begin the water quality monitoring program in 
IT2000 and estimates that the program will require about 18 months to 
complete, at a cost of about $200,000. 

Surface water In-stream monitoring and treatability studies must be 
performed before adequate surface water withdrawal and treatment 
systems can be designed. Therefore, performance of this project is critical 
to the development of new surface water sources, including the St. Johns 
River (up to 351 mgd), the upper Ocklawaha River Basin (up to 14 mgd), 
the lower Ocklawaha River Basin (up to 107 mgd), and the C-1 Canal (up 
to 11 mgd). 
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Strong local interest has been expressed at this h e  in the development of 
a surface water supply system on the St. Johns River near Lake Monroe, 
but not at the other sites. Therefore, the costs and schedules for surface 
water in-stream monitoring and treatability studies are based on 
performance of this work only for the St. Johns River at Lake Monroe at 
this time. S J R W  plans to initiate treatability testing in FY 2000. 
S j R w M D  estimates that this work will cost $1.5 million and will require 
two years to complete. Potential funding sources for construction of a 
regional surface water supply facility include public supply utilities (both 
government and privately owned), Florida Forever, the federal 
government’s fund for alternative water supply development, private 
investors, and SJRWMD. 

WETLAND AUGMENTATION DEMONSTRATION PROGRAM 

Augmentation of water levels in wetlands is one approach to avoiding 
wetland impacts resulting from lowering of adjacent surficial aquifer 
water levels. Although this technique could be used to offset or avoid 
some of the undesirable impacts of groundwater withdrawals, operational 
experience is limited. The purpose of the impact-avoidance demonstration 
program is to initiate and monitor several wetland hydration projects to 
generate a monitoring, design, construction, and operational history 
which can be used in future water supply planning to fully evaluate this 
technique as an alternative water supply development strategy. 

The feasibility of avoiding wetland impacts through hydration was 
assessed in SJRWMD’s alternative water supply strategies investigation. 
The wetlands augmentation demonstration program is a continuing phase 
of the alternative strategies investigations documented by CH2M EELL 
(1997~). 

The wetland augmentation demonstration program is a cooperative effort 
between SJRWMD and participating water supply utilities. Five 
demonstration projects have been identified and are included in the 
current program: 

Project 1-Tillman Ridge wellfield, St. Johns County 
Project 2-Bennett Swamp, Volusia County 
Project %Port Orange wellfield, Volusia County 
Project W i t y  of TitusviUe wellfield (Parkland Wetland), Brevard 

Project M i t y  of Sanford wellfield, Seminole County 
County 

! 
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Projects 1,3, and 4 are very similar in scope and format. Each 
demonstration project involves assessment of baseline hydrologic, 
biologic, and water quality conditions. Permitting, design, construction, 
and operation of the required hydration facilities are also included. 
Construction of the hydration facilities will be the responsibility of the 
utility owner. The other activities will be completed by SJRWMD. Each 
hydration system wiU then be operated to maintain the desired wetland 
hydrologic regime as necessary, with monitoring of important hydrologic 
and biologic parameters, as well as water requirements and costs. Raw 
groundwater will be used for augmentation in Projects I and 3, local 
stormwater runoff will be used for augmentation in Project 4, and 
reclaimed water will be used for augmentation in Project 5. 

Project 2 is somewhat more complex then the other demonstration 
projects and involves optimal management of a regional surface water 
wetland and drainage system to maximize environmental and water 
supply benefits. The initial phase of this project includes environmental 
baseline monitoring to establish existing conditions. Monitoring and 
simulation modeling wiU then be used to determine optimal surface water 
control structure locations and operating elevations to* achieve the desired 
benefits. 

Cooperative agreements between SJRWMD and the participating 
owner /utilities have been developed for Projects 1 through 4, and all of 
these projects have recently been initiated. Discussions concerning Project 
5 are under way with the City of Sanford. 

Information provided from each wetland augmentation demonstration 
project will be useful in ascertaining the potential cost and effectiveness of 
this technology as a water supply and environmental management 
alternative. Such an assessment will improve the quality and 
completeness of future DWSP updates. 

The Wetland Augmentation Demonstration Program began in 1999 and is 
scheduled to extend through 2005. 

The estimated total cost of this program is $1.5 million. Based on existing 
and contemplated agreements with the local government cooperators, 
SJRWMD plans to provide $1.25 million of this cost, with local 
government cooperators providing $250,000, 

The specific quantity of additionaI groundwater that will be made 
available for withdrawal and use as a result of this demonstration project 
cannot be determined prior to performance of the demonstration project. 
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SJRWMD believes that wetland augmentation can be used to increase the 
quantity of groundwater that can be withdrawn without causing 
unacceptable adverse impacts to the water resources and related natural 
systems. However, operational experience necessary to precisely quanhfy 
this increase is lacking. This demonstration project is designed to provide 
that operational experience. 

I 
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f . RECOMMENDATIONS 
S J R W M D  has developed strategies for implementation of this DWSP. 
These implementation strategies are included in the following categories: 

Minimum flows and levels 
Water supply deveIopment projects 
Water resource development projects 

9 Consumptive use permitting process 
Intergovernmental, water supplier, and public coordination 

Following is a discussion of the strategies by category. 

MINIMUM FLOWS AND LEVELS 
SJRWMD’s MFLs program is described in the Establishment of Minimum 
Flows and Levels section of this document. S J R W  annually publishes 
an approved priority list and a schedule for establishment of MELs for 
water bodies on the priority list. The current priority list and schedule has 
been published in the Florida Administrative Weekly. 

Proposed Action 

As part of the annual update to SJRW”s  Priority List and Schedule 
for the Establishment of Mini” Flows and Levels, give due 
consideration to water supply sources identified in DWSP 

Continue with the establishment of MFLs in accordance with the 
approved priority list and schedule 

Perform ongoing monitoring and periodic reevaluation of MFLs 

Develop and refine groundwater and surface water models, including 
an interface between ground and surface water models, where 
appropriate, to predict if water withdrawals will cause water levels and 
flows to fall below established MFLs 

W A ~ R  SUPPLY DEVELOPMENT PROJECTS 
SJRWMD has identified and described water supply source options for its 
entire jurisdiction in the Water Supply Development Component section 
of this document. SJRWMD anticipates that specific water supply 
development projects will be selected as a result of the proposed regional 
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decision-making project, described in the Water Resource Development 
Component section of this DWSP. 

Several water supply development projects are being actively discussed, 
investigated, and, in one instance, implemented by public supply utilities 
in SJRWMD. These projects meet or exceed one or more of the criteria 
listed in Subsection 373.0831(4), FS, and are described as follows: 

St. Johns River Water Supply Facility Component of the Eastern 1-4 

Eastern Orange and Seminole Counties Regional Reuse Component of 

City of Apopka Reuse Component of the Eastern 1-4 Corridor Water 

North-Central St. Johns County Wellfield Project 

Strategic Water Conservation Assistance Project 

Strategic Reclaimed Water Assistance Project 

Corridor Water Project 

the Eastern 1-4 Corridor Water Project 

Project 

Proposed Action 

Assist in identifying water supply development projects through the 
proposed regional decision-making process 

9 Complete timely and regular updates of DWSP as needed to 
incorporate the results of regional decision making and further 
feasibility investigations 

Assist in implementing water supply development projects through 
technical assistance and cooperative funding 

WATER RESOURCE DEVELOPMENT PROJECTS ’ 

SJRWMD has identified and described proposed water resource 
development projects in the Water Resource Development Component 
section of this document. Identified water resource development projects 
include the following: 

Abandoned artesian well plugging program 
Adaptive management project 
Aquifer protection program 
Aquifer storage recovery feasibility testing 
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Central Florida aquifer recharge enhancement program 
Cooperative well retrofit project 

9 Demineralization concentrate management project 
Facilitation of regional decision-making process 
Feasibility of seawater demineralization projects 
Hydrologic data collection and analysis 
Investigation of areas where domestic self-supply wells are sensitive to 
water level fluctuation 
Regional aquifer management project 
Surface water in-stream monitoring and treatability studies 
Wetland augmentation demonstration program 

Proposed Action 

9 Implement water resource development projects as described in the 
Water Resource Development Component section of this document 

Complete timely and regular updates of DWSP as needed to 
incorporate the results of regional decision-making and further 
feasibility investigations 

CONSUMPTIVE USE PERMITTING PROCESS 
Both the DWSP and the consumptive use permitting programs are tools 
which the legislature has provided SJRWMD to ensure that sufficient 
water will be available for existing legal uses and reasonably anticipated 
'future needs and to sustain the water resources. A successful planning 
process should provide an effective means for avoiding the adverse effects 
of competition for water supplies which could occur in the consumptive 
use permitting process. Simply put, these two processes-planning and 
pennitting-complement each other, 

The District has identified a number of actions which wiU help ensure that 
these two processes are fully complementary: 

Make available all data, scientific analyses, modeling, and other 
information developed in the DWSP process for use by permit 
applicants as part of establishing that their water use meets the 
applicable consumptive use permitting criteria 
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SJRWMD will make this information available in readily usable formats 
and will provide assistance to permit applicants in using the modeling 
tools. 

Although the water resource constraints utilized in the pkamhg process 
are not direct substitutes for SJFWMD’s consumptive use permitting 
criteria and some of the consumptive use permitting criteria (e.g./ water 
conservation) are not encompassed within these constraints, nonetheless, 
the options included in the plan have withstood a rigorous planning-level 
analysis and should therefore be very useful to applicants seeking to focus 
on options which have been identified as potentially sustainable sources. 

Encourage participation by water supply utilities and other CUP 
applicants in a regional decision-making process in areas where such 
a process is important to the successful future development of 
regional public water supplies 

SJRWMD has identified the need for regional decision making concerning 
the choice of water supply sources to meet projected 2020 demands in 
Work Group Areas I and Il. Numerous public supply utilities exist in close 
proximity to one another in these work group areas. These utilities 
currently have proposed to use groundwater to meet most demands 
through 2020. To successfully meet the 2020 demands, a combination of 
additional groundwater and alternative sources has been identified as the 
most sustainable approach. The alternative sources most likely to be used 
are surface water and brackish groundwater. The costs of developing 
these resources could range from about $0.75 per 1,000 gallons for 
additional fresh groundwater to about $2.00 per 1,000 gallons for surface 
water. This combination of some fresh groundwater, but not enough 
locally available to meet demands, and the considerably higher cost of 
development of alternative sources, such as surface water and brackish 
groundwater, sets the stage for competition for the less expensive 
additional groundwater. A regional decision-making process is 
recommended as a means of avoiding unnecessary and disruptive 
competition for the water resource. A cooperative regional decision- 
making process rather than a more piecemeal allocation of water among 
competing permit applicants pursuant to Section 373.223, FS, is more 
likely to result in the most beneficial use of the water resource for all 
existing and reasonably anticipated future uses. 

The facilitated process will include appropriate groupings of users. The 
goal of the process will be to select regional water supply options (1) 
which meet existing and reasonably anticipated future water needs of all 
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users while sustaining the water resources and related natural systems 
and (2) which the participants are willing to support and implement. 
SJRWMD envisions the successful completion of this process will result in 
revisions to DWSP to incorporate the selected regional water supply 
options. 

If one or more utilities attempt to disrupt or bypass the regional 
decision-making process, S JRWMD should consider initiation of 
rulemaking to amend its consumptive use permitting rules to 
establish specific public interest factors to be used in the case of 
competing applications pursuant to Section 373.233, FS, 

As part of its consideration, SJFWMD should weigh the public interest 
served by the water supply planning process, DWSP, and the regional 
decision-making process implemented as a recommendation of DWSP. 

Consider initiation of the rulemaking process to amend the permit 
duration provisions of S JRWMD’s consumptive use permitting rules 
which may serve to encourage selection of water supply options 
consistent with DWSP and the subsequent regional decision-making 
process. 

Use the coordinated review of CUPS as provided for in the 
Memorandum of Understanding (MOU) between SJRWMD, 
SFWMD, and SWFWMD to address and resolve concerns about 
interdistrict impacts. 

SJRwMD’s water supply planning Work Group Area I includes portions 
of SFWMD and SWFWMD. Water use in those areas beyond the S J R W  
boundary could contribute to unacceptable water resource impacts in 
SJRWMD, and vice versa (Vergara 1998). The potential for interdistrict 
impacts exists because the Floridan aquifer is hydrologically continuous 
across the jurisdictional boundaries of the three WMDs. All three WMDs 
have consumptive use permitting rules promulgated based on the 
requirements of Part I[, Chapter 373, FS. In 1998, the three WMDs entered 
into an MOU (Appendix K) which commits the districts to coordination of 
these permitting programs. S J R W  should continue to participate in the 
MOU coordination and review process to help address interdistrict 
impacts. 

INTERGOVERNMENTAL, WATER SUPPLIER, AND PUBLIC COORDINATION 
DWSP was developed through a cooperative public process designed to 
maximize the participation and input of local governments, government- 

! I  
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owned and privately owned utilities, self-suppliers, and other interested 
and potentiaUy affected parties, pursuant to the requirements of 
Subsection 373.0361(1), FS. S J R W  recognizes the need for continued 
significant intergovernmental, water supplier, and public coordination in 
association with its water supply plan deveIopment and implementation 
efforts. 

Implementation of this DWSP will be subject to applicable provisions of 
Chapters 120 and 373, FS. Pursuant to Section 373.0361(4), FS, any portion 
of this DWSP which affects the substantial interests of a party shall be 
subject to Section 120.569, FS. Additionally, pursuant to Section 
373.0361(2)(e), FS, the considerations referenced in paragraph (e) of that 
subsection, unless adopted by rule, do not constitute final agency action. 

Coordination With Other WMDs and DEP 

SJRWMD recognizes the importance of coordination with Florida's four 
other WMDs and DEI? concerning the water supply planning process. 
This coordination has historically been carried out primarily through the 
following organized efforts: 

Water Planning Coordination Group (WPCG) 
Interdistrict MFLs Framework Group 
MOU between S J R W D ,  SFWMD, and SWFWMD (Appendix K) 

WPCG was formed following the signing of Executive Order 96-297 and 
the enactment of the water supply planning provisions of Section 
373.0361, FS. WPCG is composed of representatives of DEI? and the five 
WMDs. The purpose of WPCG is to deal with consistency issues among 
WMDs concerning water supply planning matters. 

The Interdistrict MFLs Framework Group was formed by the five WMDs 
and DEI? for the purpose of developing consistent methodologies for the 
determination of MFLs. 

SJRWMD, SFWMD, and SWFWMD entered into an MOU on October 28, 
1998, for the purpose of establishing guidelines for interdistrict 
coordination of matters conceming water resource investigations, water 
supply planning, water use regulation, and water shortage management. 

The three districts are currently involved in separate but coordinated 
water supply planning efforts in the area of the tri-district boundary. 
SFWMD is currently developing its Kissimmee Basin Water Supply Plan 
in the area immediately south of its boundary with SJRWMD. SWFWMD 
is currently developing its Southem Water Use Caution Area 
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Management Plan in the area immediately west of its boundary with 
SJRWMD. These planning processes are being performed based on the 
requirements of Section 373.0316, FS. However, the three separate 
planning processes are being carried out on different schedules. The three 
WMDs should jointly develop water resource constraints, which can be 
used in the required five-year update of DWSP, the Kissimmee Basin 
Water supply Plan, and the Southern Water Use Caution Area 
Management Plan. 

In addition to these organized efforts, SJRWMD coordinates on an as- 
needed basis with the other WMDs and DEI? concerning water supply 
planning matters. 

Proposed Action 

Continue active participation in WPCG 
Continue active participation in the Interdistrict MFLs Framework 
Group 
Continue to implement the provisions of the tri-district MOU and 
develop a cooperative planning strategy with SFWMD and SwFMrMD 
for areas which could experience interdistrict impacts, to be 
implemented in future updates of the water supply plans of these 
WMDS 
Continue coordination with other WMDs and DEP on an as-needed 
basis 

Coordination With Local Governments 

SJRWMD recognizes the importance of coordination with local 
governments on matters concerning water supply planning. SJRWMD’s 
water supply planning process has been.linked to local governments 
through the participation of local government elected officials and staff 
members in the work group process and through the work group plan 
and the DWSP review processes. Active participation by local government 
elected officials in work group meetings was generally weak; therefore, 
the primary links between the work group process and local government 
elected officials were local government staff members. The work groups 
expressed concern that this linkage was not strong enough. This concem 
prompted SJRWMD to present the results of the Water 2020 process to 
selected local govemment bodies and to receive the direct input of those 
bodies. 
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SJRWMD coordination with local governments in Brevard and Volusia 
counties was considerably more organized than in other counties in 
SJRWMD. Local government coordination in Brevard and Volusia 
counties was primarily through the Brevard Water Supply Board (BWSB) 
and the Volusian Water Alliance (VWA), respectively. This organized 
coordination resulted in very valuable and direct input by local elected 
officials. 

S J R W  anticipates that the recommended regional decision-making 
process will require continued and even stronger coordination with local 
government staffs and elected bodies. Continuation of the work group 
process, development of the facilitated regional decision-making process, 
and meetings with local government staffs on an as-needed basis should 
provide adequate coordination at the local government staff level. 
However, the value of actively encouraging the development: of groups 
such as BWSB and VWA in other areas of SJRWMD should be considered. 

Proposed Action 

Continue coordination with local governments through water supply 
planning work groups and through meetings on an as-needed basis 

Develop and implement strategies for improved coordination with local 
government elected officials, with special consideration given to the 
formation of groups such as BWSB and VWA 

Coordination With Water Suppliers 

SJRWMD recognizes the importance of coordination with water suppliers, 
including publidy owned and privately owned water supply utilities, 
agricultural water users, and other self-suppliers, on matters concerning 
water supply planning. S m W ’ s  water supply planning process has 
been linked to these users primarily through SJRWMD’s water use 
projection process, work group process, and DWSP review processes. In 
addition, SJRWMD has focused considerable attention on public supply 
utilities and agricultural users through coordination with SJRWMD’s 
Water Utility Advisory Board and Agricultural Advisory Committee and 
through the consumptive use permitting process. Active participation in 
work group activities by public supply utilities and by agriculture has 
been generally strong. 

Proposed Action 

Continue current coordination links, particularly those with SJRWMD’s 
Water Utility Advisory Board and Agricultural Advisory Committee, 
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adjusting the intensity of coordination as necessary based on the 
regional decision-making process . 

Coordination With the State of Georgia 

S J R W  recognizes the importance of coordination with the state of 
Georgia concerning water supply development in northeast Florida and 
southeast Georgia. SJRWMD’s northern boundary is coincident with the 
state of Georgia’s southern boundaj. The Floridan aquifer is continuous 
throughout the coastal areas of Georgia and Horida and is the primary 
source of water supply in the northeast Florida/southeast Georgia area. 
Groundwater withdrawals in the northeast Florida area impact 
groundwater levels in southeast Georgia, and vice versa. 

SJRWMD and the Georgia Environmental Protection Division have 
actively coordinated for several years concerning the potential impacts of 
groundwater withdrawals. This coordination has been on an as-needed 
basis and has included technical workshops, project development 
coordination and report review, and meetings as needed. 

Proposed Action 

Continue coordination with the State of Georgia Environmental 
Protection Division 

Coordination With the Federal Govemment 

SmWMD recognizes the importance of coordination with the federal 
government irt association with its water supply plan development and 
implementation efforts. This coordination involves primarily the areas of 
funding and regulation. 

SJRWMD, in cooperation with SFWMD and SMrFwMD, has actively 
sought and secured federal funding for Fater resource development and 
water supply development projects. The United States Congress in 1997 
appropriated $870,000 for water supply projects in SJRWMD. An 
additional’$3,116,000 was appropriated in 1998. These funds are 
administered through EPA. 

Additional funds continue to be sought through the proposed Alternative 
Water Sources Act. If approved, this act would establish a more 
dependable source of funds in EPA to develop and demonstrate 
alternative water supply approaches which conserve, manage, reclaim, 
reuse, and desalt water. Under this program, $75 million per year for five 
fiscal years would be authorized to provide grants to states not eligible for 

- .  - 

I 

St. johns River Water Managemmf Dishkt 
159 



District Water Supply Plan 

assistance from the Bureau of Reclamation. Florida would be eligible to 
receive a portion of this funding. 

In addition to coordination on funding matters, SJRWMD coordinates 
with EPA concerning EPA regulation of water supply development and 
water resource development projects. The focus of this coordination has 
involved federal requirements for underground injection and discharge to 
surface waters, which are administered by DEP. These requirements could 
impact the implementation of important water resource and water supply 
development projects involving desalting concentrate management, 
artificial recharge, aquifer storage recovery, and public supply treatment 
technologies. 

Proposed Action 

Continue to actively seek federal funding for identi€ied water supply 
and water resource development projects 

Continue to coordinate with EPA and DEP to improve the ability to 
implement identified water supply development projects while 
ensuring necessary water resource protection 

Coordination With Other Affected Parties and the Public 

SJRWMD recognizes the importance of coordination with affected parties 
and the public concemhg water supply planning matters. This 
coordination has occurred mainly through the work group and workshop 
processes. In an effort to maximize the involvement of affected parties and 
the public, SJRWMD developed and implemented an outreach plan. Based 
on this outreach plan, sigruficant attention has been directed at obtaining 
the involvement of all interested parties. SJRWMD’s Division of Water 
Supply Management (DWSM) maintains a comprehensive 
corrunurtications database to support, SJRWM”s water supply planning 
effort. This database includes the Water 2020 mailing list, which includes 
more than 1,700 names and is used as the basis of dissemination of water 
supply plannigg information. When initially compiled, this List included 
about 3,300 names gathered from all pertinent S J R W  mailing lists. 
Following the first several work group meetings, the initial list was culled 
to eliminate the names of parties who did not want to continue to 
participate. 

In addition to coordination with work group participants based on the 
Water 2020 mailing fist, SJRWMD maintains a World Wide Web site at 
http: / /sjr.state.fI.us. This Web site includes pertinent information 
concerning SJRWD’s water supply planning activities. 
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Proposed Action 

Update SJRWMD water supply planning outreach plan annually and 
implement updated plan 

Continue to manage the DWSM comprehensive communications 
database 

Continue to maintain the SJRWMD Web site, updating as necessary 
with pertinent water supply planning information 
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adaptive management-An approach to water resources and water supply 
management frequently described as a kam as you go process. Adaptive 
management involves long-term hydrolo@c and environmental monitoring, 
hy&ologic modehg, and adjustment of withdrawal rates (allowed increases 
or required decreases) as more is leamed about each alternative water supply 
sauce and its ability to deliver sustainable water supplies without resulting 
in unacceptable adverse impacts to the water resources or related natural 
systems. 

average day demand (ADD)-Existing or projected future water use for an 
average or typical day. ADD is equal to the total annual water supply volume 
divided by the number of days per year. ADD is usually expressed in units of 
million gallons per day. 

construction cost-The total amount expected to be paid to a qualified contractor 

control point-A location in the simulation model where environmental or 

to build the required facilities. 

hydrologic limits or values are specified in order to achieve a management 
objective. 

decision models-Water supply planning tools that incorporate regional 
groundwater flow models, saltwater upconing models, and mathematical 
optimization models to idenhfy groundwater withdrawal scenarios that 
maximize the use of fresh groundwater while ensuring compliance with 
selected environmental constraints. Decision models can also be used to find 
the least-cost solution for providing necessary alternative water supplies to 
meet future needs. Decision models provide for the rapid and systematic 
evaluation of numerous regional water supply development scenarios. 

deficit-The quantity of water &at cannot be wifidrawn from existing 
groundwater supplies without violating the specified conshints. 

drawdown-A decline in the water level of the surficial aquifer or the 
potentiometric surface of the Floridan aquifer. 

economic optimization model-A decision model that identifies the 
combination of alternative water supply source options that will provide 
future water supply needs at minimum total cost. An economic optimization 
model is applied only when the desired water supply cannot be my met by 
fresh groundwater. 

equivalent annual cost-Total annual life cycle cost of a water supply option, 
based on service life and time value of money criteria established for the 
Water 2020 program. Equivalent annual cost includes amortized capital cost 
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plus m u d  operation and maintenance cost. Equivalent annual cost 
represents total water suppfy development cost with the water suppIy 
facilities operating at design capacity. 

facility deficit-Amount of projected 2020 water supply needs that cannot be 
met by existing water supply facilities. 

groundwater optimization model-A decision model that identifies the water 
supply withdrawal scenario (i.e., pumpage rate at each well) that will 
maximize the use of fresh groundwater while ensuring compliance with 
selected environmental constraints and other groundwater withdrawal 
constraints specified by the user. 

interdistrict transfers of groundwater-The withdrawal of groundwater from a 
point in one water management district for use outside the boundaries of that 
water management district. 

land acquisition cost-The estimated cost of acquiring the required land. For the 
Water 2020 program, land acquisition cost equals 25% of the land market 
value. 

land cost-The market value of the land required to implement the water supply 
option. 

maximum day demand (MDD)--Edsijng or projected future water use for the 
peak or maximum day during the year. MDD is equal to the highest daily 
volume used during a given year. MDD is usually expressed in units of 
million gallons per day. 

membrane softening-Membrane softening is a water treatment process that 
reduces hardness by membrane treatment, usually nanofiltration. In addition 
to softening the water, membrane treabnent will also remove color and 
disinfection byproduct precursors. 

nonconstruction capital cost-The cost of construction-related services including 
engineering design, permitting, administration, and construction contingency 
associated with the constructed facilities. For the Water 2020 program, 
nonconstruction capital cost equals 45 percent of the estimated construction 
cost. 

I-in-10-year drought-A drought event that results in an increase in water 
demand with a 10 percent probability of Occurrence in any given year. The 
level-of-certainty water suppIy planning god is to assure at least a 90 percent 
probability, during any given year, that all reasonable-benefidal water uses 
will be met while sustaining water resources and related natural systems. 

operation and maintenance cost-The estimated annual cost of operating and 
maintaining the water supply option when operated at design capacity. 

ozonation-The application of ozone to water for the purpose of disinfection. 

I 
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priority water resource caution arearThose areas where existing and 
reasonably anticipated sources of water and conservation efforts may not be 
adequate (1) to supply water for all existing legal uses and reasonably 
anticipated future needs and (2) to sustain the water resources and related 
natural systems. 

reverse osmosis-Reverse osmosis is a water treatment process that removes 
salts and other dissolved constituents from raw water by forcing the water 
under pressure through a semipermeable membrane. Principal applications 
include brackish water and saline water desalting. 

service area-The area served by a single water supply utility. 

source deficit-The difference between the projected 2020 needs and the 
quantity of water the source can supply. 

system demand ratio-The ratio of the m a x i "  day demand (MDD) to the 
average day demand (ADD)-WDIADDJ-for a given demand center. In 
general, this ratio varies for each public supply utility. 

total capital cost-Constmction cost, plus nonconstruction capital cost, plus land 
cost, plus land acquisition cost. 

unit production cost-Equivalent annual cost divided by the annual production 
rate. The unit production cost is expressed in terms of dollars per 1,000 
gallons. 

water resource constraints-The limits of water resource impacts beyond which 
unacceptable adverse impacts to water quality, wetland and aquatic systems, 
and existing legal uses are expected to occur. 

water supply alternative--An array of water supply options that will provide 
future water supply needs; applies to an entire work group area. An 
alternative wiU meet all future water supply needs of a work group area and 
is a subset of the water supply plan. 

water supply development proj ect-A project that contributes to the planning, 
design, construction, operation, and maintenance of public or private 
facilities for water collection, production, treatment, transmission, or 
distribution for sale, resale, or end use. 

water supply option-Applies to a given water service area, usually a public 
supply utility. It is an action, that may or may not involve construction of 
new facilities (projects), that will meet a given service area's future water 
supply needs. 

work group area-A subdivision of the Water 2020 planning area intended to 
facilitate the water supply planning process. The individual work group 
areas share water supply sources and issues. 
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Correspondence Between City of TitusviIle and Representatives of Miami Corporation 
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HARTMAN IG ASSOCXATES, INC. 

PAGE 02/11 

Ms. Raynetta Grant, P.E. 
Director o f  Water Resources 
City of Titusville 
2836 Garden Strect 
Titusville, FL 32796 

Subject : Miami Corporation Proposed Bulk Water Service 

Dear Ms. Grant: , 

Per your request, wc have prepared a brief summary of items relative to  providing bulk raw 
water service. Attachment A includes an ovemiew o f  the proposed system, including a layout of 
thc proposed wells (Figure 1). In addition, Tables and Schedules showing the anticipated capital 
costs and calculation of the fixed charge and gallonage rates are included. If you have any 
questions or if we can be of any other assistance, please do not hesitate to contact me at (407) 
53 9-3 955. 

Very truly youjrs, 

Hartman & Associates, Inc. 

cj%.L&Ir//& 
Charfw W. Drake, P.G. 
Vice President 

CWDljcviO 1.03 6.00/c(lrt.esp/bulk raw water.cwd 

cc: Glenn Storch, Esquire 
Barbra Goering, Esquire 
hfr. Earl Underhill 
Mr. George S .  Flint, HA1 
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ATTACHMENT A 
PROPOSED BULK RAW WATEK FACILITIES AND RATES 

GENERAL 

The Phase I bulk raw water facititics will provide water to meet a projectcd total demand of 
approximately 2.25 Million Gallons per Day (MGD) Average Annual Daily Flow (AADF) and the 
Phase II bulk raw water facilities will provide water to  meet a projected total demand of 
approximately 2.75 MGP AADF. 

11 is estimated that seven wells wiIl be constructed initial1y and ultimately fifteen (15) 12-inch 
wells will be required to meet the 2.75 MGD A/IIDF demand over the 10-year pIanning period. 
We have assumed, based upon meetings with the S J R W ,  that wetiand impacts may occur if 
the pumping o f  groundwater i s  concentrated in a small area. For ihat reason we have spaced the 
proposed wells on 1,000 foot centers and designed them to pump 350 gallons per minute, or 
0.500 million gallons per day, The SJRWMD may require additional aquiftr testing in order to 

better estimate potential wetland impacts. The testing and subsequent review by the SJRWMI 
may result in relocating some of the proposd production wetls, and/or adjusting pumping rates, 
and the total number o f  wells. Assuming for firm pumping capacity, a$ required by the FDEY, 
2056 of the proposed fifteen (15) wells are out of service, the firm pumping capacity would be 6.0 
MGD. This is  2,18 times the average day demand of2.75 MGD. The firm pumping capacity of  
6.0 MGD js anticipated to be the maximum daily demand of the neighboring utilitics. 

This raw water supply will be pumped from the proposed wellfieid located in the southeast region 
of the service area near the Brevard CountyNoiusja County line where it will be metered and 
delivered to bulk customers. It is proposed to provide 1,000 feet spacing between the wells. The 
proposed location of the wellfidd is shown in Figure 1. Withdrawals will be through 12" 
diameter wells approximately 300 feet deep completed into the Upper Floridan aquifer. 

ESTXMATED CAPITAL COSTS 

It  i s  estimated that the Phase 1. capital cost of the proposed bulk raw water operation inchdins the 
necessary permitting and engineering fees is approximately $2,913,600. The Phase I and U bulk 
raw water  facilities will. include the construction of fifteen (15) new wells, associated facilities and 

a wholesale meter for a total estimated cost of $5,274,000. The estimated capital costs associated 
with the  bulk raw water facilities are listed in Table 1. It is assumed that Contributions In Aid of 
Construction (CIAC) will be approximately 60% of the total capital costs. 
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ESTIMATED OPERATION AND MATr\lTENANCE COSTS 
\ 

The costs that are typically associated with the operation and maintenance (O&M) of bulk raw 
water pumping facilities are: 

Power 
Labor 
PenmittimgAWater Quality Analysis 

Chemical costs are not applicable as the raw water will not be chlorinated. The primary 
maintenance will be periodic inspection and repair of the welts and conrrols and site mainLenaim 
(mowing). This payment is intended to 

compensate the landowner for the use of the land and the lost opportunity to the landowner as a 

result of utilizing the property for utility purposes. The royalty payment has been calculated in 

terms of demand and is applied to every 1,600 gallons of water consumed. The royalty payment 
has been calculated at SO. 10 per 1,000 gallons. The estimated O&M costs are presented in Table 
2. 

A royaity payment is included in the O&M Costs. 
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PROPOSED RAW WATER SUPPLY WELLS 
FARMTON WATER RESOURCES LLC 

I FIGURE 
1 
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Table1 
CapItnl Costs 

Bulk Raw Water SuppIy 

Phase 1 

12" wll, pump, motor and controls 
Well and Cun~rol Building (400 s.f,) 
Si tcw ork 

Elcctr;cal (.Site) 
E1 cctrica 1 (Trm smi ssi on) 

Yard Piping, Valves 
24" PVC Pipe to Swvice Area B o u n d q  (fi) 
f e l e m q  

Subtotal 
Fnnginccriog & Pcrmitting @ 20% 
ITnbkl Phnse 1 

Yham I1 

.2" well, pump, motor and con!mlr; 

Ne11 and Control Hurld.ing (40 s.f.) 
;irework 

hzt.rical (site) 

tard Piping, Valva 
6" PVC Transmission Pipe ( f ~ )  
relcmeuy 
hbwd 
ingineerirrg & Permitttng @ 20% 

Yotal Yhaac 11 

PAGE 96/11 

$1 50,Ooo E 1,050,O 

1~,ooO 70,000 
2,000 14,000 

2oa,oOo 200,000 

2,500 14,000 
13.0 960,000 

10,m 70.00 

50,OOO 50,000 

S2,42S,OOO 

4S5.600, 

$1 50,000 

10,W 
2,OOo 

10,000 
2 , m  

75 

$2,913,600 

3 1,200,000 

SO,oor3 

16,000 
80,000 
I6,OOO 

525,000 

I I 
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Tablc 2 
Estimated O&hf Costs 

Bulk Raw Wntcr Supply 

2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
201 0 
201 I 

4 0,300 
48,600 
57,300 
65,300 
73,700 
106,600 
1 17,900 
129,600 
140,900 
152,700 

I 0,4 00 
10,400 
10,4OO 
10,400 
15,600 
1 5,600 
15,6OO 
15,600 
15,600 
20,300 

7,000 
7,000 
7,000 
7,000 
7,000 

15,000 
15,000 
15,000 
15,000 
15,OO.O 

42,3 00 
45,600 
4 8,900 
62,100 
69.400 
75,700 
87,600 
92,300 
96,700 
lW.400 

100,000 
1 I1,GOO 
123,600 
144,800 
1.65,7 0 0 
2 12,900 
236,100 
252,500 
268,200 
288,900 

Page 5 
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BULK RAW WATER RATE DESIGN 

In order tu determine the base charge or fixed charge, the amount afIocated to fued costs 

($270,239) was divided by the total design capacity of the wells at the end of Phase 11, which 
results in 3ti annual rate of $85,790.16 per MGD of avajlable capacity. In order to calculate 
the annual gallonage rate, the gallonage determinant for the Test Year was developed. Based 
on the anticipated flows during the Test Year, the annual gallonage determinant has been set at 

923,450,000 galloas. The annual gdlonage rate was then calculated by dividing the amount 
allocated to the annual gallonage charge ($300,755), by the annual gallonage detcrminant in 
thousands of gallons (923,450) to arrive at a charge of $0.33 per thousand gallons, as shown 
on Support Table D-2. It should be noted, that these rates were developed assuming 60% 
CIAC. The schedules provided in thc appendices document this methodology. Since 

providjxig rhese sewices q u i r e s  a large capital outlay, i t  is anticipated that a “take-or-pay” 
agreement will be utilized for those custotners q u i r i n g  bdk raw water service. The tabor-  
pay arnoiints and additional gallonage charge are shown on Table 3. In order to not penalize 
the CListonieT, the take-or-pay rate$ have been designed based on the following minirnwn 
annual usage: 

Year 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 w 
2010 
2011 

Avaifable Capacity 
2.25 MGD 
2.25 MGD 
2.25 MGD 
2.25 MG.D 
2.25 MGD 
3.15 MGD 
3.15 MGD 
3.15 MGD 
3.15 MGD 
3.15 MGD 

- Minimum Annual Usage 
1.0 MGD 
1.0 MGD 
1.0 MGD 
1.5 MGD 
1.5 MGD 
2.0 MGD 
2.0 MGD 
2.5 MGD 
2.5 MGD 
2.5 MGD 

C I  

~ 

Note: (1) Test Year 

The annual fixed rate of $85,790.16 per MGD of available capacity and annual gallonage rate 
of $0 .33  per thousnd gallons were then applied to the take-or-pay annual constraints shown 

above, to arrjve at the annual take-or-pay charges shown on Table 3 and detailed on Support 
Table D 2 A .  Any gallonage over the take-or-pay amount wi1J be chargecl thc gallonage rate 

($0.33 per thousand gallons) developed on Suppon Scliedule D-2. This combination of fixed 

Page 6 



09/21/2063 12: 40 3213835653 

and gallonage costs results in an effective me per thousand gallons ranging from $0.78 to 

$0.62 for the current period through the Test Year. 

Table 3 summarizes the proposed bulk raw water rates. 

Table 3 
Proposed Bulk Raw Water Rates 

BuIk IRRw Water 
Take-or-Pay Charge 

Annual 

Minimum Wlonage 

Y W  
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 

-- (In Thousands) 

365,000 

365,000 
365,000 
547,500 
547,500 
730,000 
730,000 
912,500 

Annual Gallonage Charge @er thousand gallons) ('I 

. *, Annual Charge 

311,903 
3 11,903 
311,903 
371,341 
371,341 
507,990 
507,990 
5 67,428 

0.33 

Note: (1 ) 'For gallonsge in excess of the Taksnr-Yay Annud bhitnum Gallonage. 
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OFERATING INCOME - BULK RAW W A F R  
TEST YEAR 2009 

SUPPORT TABLE A-1 
GI 

w 

Oaocription 2032 2003 2.004 2005 xc6 m 7  2305 2039 

OPERATING 17 EVENU E S 

Operation 8 Maintenance 

Depreciaban 

ClAC Amortization 

Taxes Other Than Income - Reg F e e s  

Provisions for Irzome Taxes 

TOTAL OPEZATING EXPENSES 

NET OPERAPNG INCOME 

RATE BASE 

ALLOWEO RATE OF RETURN 

CALCULATED RATE OF RETURN 

s 320,923 $ 341,622 s 35Z32.l 

$ 110,000 $ 1 2 2 , 7 ~  $ 135.m 

64,460 122,763 122.763 

(38,676) (73,658) (73,6551 

id,e92 15,373 45,854 

20,410 19,022 18,995 

d 171,c8B S 36,ZCO $ 219.814 

$ 159,EXl $ 135,352 6 132,507 

3 1,251,928 $ 1,204,418 $ 1,156,481 

9.030% B.0DOo,4 9." 

12.767% 1 1 .m% ? I .453?4 

$ 395,116 S 47e,891 S 516,595 $ 555,540 $ 570,W4 

S 159,280 $ 182.270 S 234.190 5 259,770 $ 277,750 

122,763 iz!,7w 172,638 222,514 222,514 

(73,658) (73, w (1 03,5831 (133,503) (l=,m) 
17,730 I e , t m  Z3,261 24,999 =,e 
19,LW 49,925 19,438 19,038 1 8,923 

$ 246,065 $ 270.15; $ 345.944 5 392753 $ 411,373 

$ 149,051 $ 144,740 $ 170,961 5 162.787 S 753,MI 

S 1,110,771 $ 1,M4,539 8 1,940,134 $ 1,=,319 S I,n3,568 

9.000% 9 000% 9.030% moo% , moo% 

13.41995 I3,972% 8.78596 8.750% 9." 

W 
r 3  
t-' 
u 
iD 
w 
Ln 
In 
cn 
w 

c t 
b 
--I m 
XI 
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O?ERAlING INCOME 
BWM RAW WATER SUPFLY 

De-xripbon 

Vtilty Plant In Service 

Aeamulahd Oeprecialian 

Contibudions in A d  of Construciion 

Amumulated Amortizallon of ClAC 

LESS: Nan Usd B Useful Adjuslment 

Tobl Rata Base 

f 

5 13,750 

S 1,251,928 

m 

$ 3,158,,%l 

S (187,223) 

$ (I,e96,940) 

$ 112,334 

2#4 

E 3,159.91)o 

$ (309,956) 

$ (1,2-'35,940) 

$ 185,992 

M E  

6 3,q59,900 

S (432,749) 

s (i,a,06.940) 

$ 259,650 

s 

6 19,910 

5 1,f 10,771 

a07 

$ 3,2!39.900 

$ (556,543) 

$ 11,895,940) 

$ 333,309 

$ 

$ 22,784 

$ 1,064,539 

$ 5,520,300 

$ (725,151) 

$ (3,312,180) 

$ 436,891 

% 

S 29,274 

$ 1,946,131 

SUPPORT TABLE B-1 

m 
S 5.520,300 

S (1,173J78) 

8 (3,31Z180) 

s 703,807 

5 

$ 34,719 

s 1 Z3,568 

P J  
c3 
isl w 

I- 

!? 
n 
m 

w 
P.3 
!- 
0 
m 
w 
Ln 
cn 
m 
W 
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PLPNT IN SERVICE SUPPORT TABLE B-2 

Descriptjm 

BULK RAW WATER ANNUAL ADDITIONS 
303. I 
307.1 Wells d Springs 
3042 S t u c i u ~ ~  & Improvenenls 
31 0.2 Pcnver Gener alion 
3fj.2 Pumping Equfpmenl 

301.5 Oiganizallan Expense 
TOTAL 

M d  & Land Cosls 

' 331.4 Jransmksion & DlsMbuWn Mans 

2002 

s 
1,a30,000 

84,OK.l 

?S7,600 
i ,212.m 
248,300 

$ 3,159,900 

2003 3x4 2005 ZZDGS 2007 ma 2009 

3 - $  - I $  - s  - $  - $  - s  
1,440,000 
98,003 

l34,rxx) 
690,030 

$ - $  - 5  - 5  - $ 2,300,400 S - $  

BULK RAW WATER A " U U  BALANCES 
3035 Land & Land Cosls 
307.1 WdlS 13 Sprirsgs 1,260,000 1,260,000 i ,m,ooo 1,260,050 I,260,030 2 , 7 0 0 , ~ o  2,7CO,oDo 270,003 

w,ooo 84,000 a4 ,m 8L,QoO 180,000 18D,oOO 180,oIx1 304.2 Sbuclures E Impwemenls 
3!0,2 Por,er Generalion 

311.2 Pumping Equiprnenl 557,600 357,600 357,m 357 ,m 357,800 492,000 492,WO 492,DOO 
234.4 T"nlaslm 8 Olslrfbullon Mains 

248.303 248,300 246,300 24,300 243,300 246.300 268,300 248,300 x11.5 OrganlreUon ExpmAe 

5 - $  - 4  - $  - s  - 5  - $  - 3  

.I .212,0013 1,212.000 1 ,ti 2 , m  1,212.ooo I ,2 12,wo 1 ,oo;i,ooO 1,902,000 1,402,m 

TOTAL $ 3,159~90~ s 3,159,900 3 3,159,9cO S 3,159,S=x $ 3,159,900 d 5,520,303 Q 5 , 5 ~ , 3 0 0  s s,520,300 

Page 3 of I3 121  202  
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OEPRECl ATION SUPPORT TAGLE E-3 

--. 
P.3 
El a 
w 

2002 2303 M01 2005 2006 2007 me 2009 Omriptio.;l 

BULK RAW WATER ANNUAL EXPENSE 
307.1 Wells 8 Springs 
1M.2 Slwlures & tmprovemenls 
310.2 Fower Genembun 
51 1.2 Pumping Equlpent 
331.4 Transmission P, Dlslribu3on Mains 
301.5 Organkatlon Expense 
TOTAL 

$ 31,500 $ S3,W S (%,OM) $ 63,OD3 $ 63,MIO $ 99,000 $ 135,000 $ 135.0# 

2370 2,273 2,270 2,270 3,568 4,865 4,865 1,135 

1 0,518 
15,l so 

21,035 21,035 2i ,075 24,980 28,941 28,94 I 
30,-300 30,Xx) 33.300 30,300 3&925 47,m 47,550 

8,158 6,j 53 8,i 58 6,158 0,159 6!158 
$ 64,480 3 122,763 S 122,7K3 $ 122,7E3 $ 122,763 S 172,636 $ 222,514 $ 222,514 

$,I 58 8,158 

w 
t.3 

fi 
w 
* .  

w 
b.3 
w 
w 
iD 
w cn 
in 
CTI w 

BULK RAW WATER ACCUMIILATED DEPRECtAnON 
307.4 Wells e, Sprlngs $ 31,500 3 94,500 S 457,500 $ 220,503 $ 2B5.51x) $ 332,XH) $ 517,500 5 852,500 
304.2 Struolures 8 Improvemards 
310.2 Power Gboeratim 
51 1.2 Pumplng Equlpmanl 

15.ISU 45,450 75,750 106,093 136,3M 175,275 222,825 270,375 331.4 Transmission & Distribution Mains 
301.5 Oig?nhailo~ Exp&-~se 
TOTAL 3 W G U  $ 107,ZB S 309,936 $ 432,749 $ 555,513 $ 729,151 $ 950,664 $ I,173,17% 

1,l 35 3,405 5,676 7,946 10,216 13,784 I 8,949 23,514 

Id,S18 31,553 52,585 73 ,624  H.859 IiQ,647 f a , s a a  1 n,529 

8,1 s8 12,315 t 0,473 24,633 m,na 35.945 43,i 03 49,280 

1 2 1  2/02 

w 
1 
P 
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4MORTIZAT !ON SUPPORT TABLE f3-5 

Dsxr ip ion m2 2003 2004 2006 2006 2007 2008 2039 

BULK RAW WATER ANNUAL EXPENSE 
307.1 Wells 8 Springs 
304.2 Shuchres & Improvemenls 
31 0.2 Pmer Genetabon 
31 1.2 ?umping Equipment 
331.4 T n n s m k ~ n  Dislritrrtion Maim 
301.5 Organizatlon Expense 
TOTAL 

$ qa,goo $ 37,STx) $ 37,500 $ 37,EOD $ 37,300 S 59,400 $ 81,030 E 81,033 
m1 1,362 1,362 1,262 1,362 2,141 2,919 2,919 

17,365 
lB,lm fS,180  23,355 28,530 28,53[) 

14,993 1 7 , a  6,31 I 12,621 12,621 12,624 12,624 
9,090 18.1 ea 18.1 B9 
3 , m  3,695 3,595 3,695 3,695 3 . e ~  3,095 3;ms 

$ 36,676 6 73,658 $ 73,658 $ 73,658 $ 73,658 $ 1El.F.83 S 133,5M3 S 133,508 

t. 
b3 .. 
a 
w 

w 
t4 
P 
W 
m 
w 
ul 
Cn 
cn w 

BULK RAW WATER ACCUMUlJtTED AMORTEATON 
307.1 Wells & S prfngs $ i a , m  s 56,7m $ 9 4 . 5 ~  $ m , 3 0  m , i w  s 2 2 9 . ~ 1  $ 310,SXI s 331,505 
304.2 Structures & Jmpravements 681 2.043 3,405 4,768 6,130 8,270 f: I , I  a9 7 4 , 3 0 3  

31 1.2 Pumplng Equlpment 8,311 18,932 31,553 44,174 56,735 74,788 a 9 , m  iOB,S!S 
331.4 Transmlssbn & DistribuhnMains 9,090 27.27CJ 45,450 53.630 81,810 4 O5,<65 133,695 162,225 

31 0,2 Porver Generation 

301.5 Organizatlon Expmse 3,695 7,389 11,084 I 4778 4 8,473 22,j87 25,862 23,556 
TOTAl $ 38,676 S 112,534 5 ifi,gSR $ 259,650 S 333,306 5 435,091 $ 570,399 5 7133,907 

t21:2/02 
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OPERAlIONS AND MAINTENANCE REQWREMENTS 
BlJLK RAW WATER SWPFLY 

SUPPORT TABLE C-1 

A m u n t  No. Deacri otion 

Operatton and Maintenance Expenses 
601 Salanes end W a p  - Employees 
603 Salaries and W a w  - Olher 
6M EmpIoyt~s Pensio- and Benefits 
e10 . Pu rchase d W sta r 
615 Purchased Power 
61 6 Fuel far Pwrer Praduchn 
61 a C h e m i d s  
620 Malerids and Suppllas 
630 Conbctual SaMces 
€40 Rents 
€XI0 Transportation W n s e  
655 Insurance Expsnse 
665 Regulatory Expense 
670 Bad OeM bpense 

2W3 

$ -  

40,300 

17,400 
42,300 

$ -  

48,600 

17,400 
45,800 

675 ~ w c ,  Expenis (i 0% m a r  OBM) 10,ooo 17,160 

Total Operailon and fhalntenance Expenses S 110,003 $ 122,760 

2W4 2005 

8 

57,300 

17,400 
48,900 

s -  

65,300 

1 7,400 
62,100 

$ -  

73.700 

22,WO 
69,400 

11,360 I4,486 16,570 

135,960 s 159,280 ie2,zn 

Page 8 a! 13 

2097 

$ -  

106,600 

30,ml 
75,700 

2008 2QQ9 

$ -  

I 1  7,903 

mm 
87,600 

21,290 -23,640 

s 234,190 $ 259,710 

5 -  

123,600 

30,606 
92,300 

25,25Q 

6 277,750 

12/12/02 
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OPERATIONS AbIC MAINTENANCE REQUIREMENTS - ASSUMPTIONS 
BULK RAW WATER SUPPLY 

SUPPORT TAELE C-IA 

F 
b3 

n 
W 

POWER COSTS 

Average Flow ('MGO) 
Average Pump Rate igpm) 
Average Operallan (WsJday) 
Esllmalad Pressure (fl) 
Average Pdww (HP) 
CalcLMed Power (Mhlday) 
Calclealed c o d  per day (I)  

Calcuhled C O ~  per year ''1 

2002 3 x 2  
1.16 1 .a 

2,000 2,000 
10 t 2  

250 250 
180 lea 

$ 110.42 $ 133.26 
$ 43,300 $ #1600 

1,299 I ,580 

Note: (1) 8 ~ e d  an SO.085 per hwh. 

2OW 
1.65 

1 4  
250 
180 

1,848 
$ 157.06 
b 57,300 

z.ooo 

xzo5 
4 .ea 
2,000 

16 
250 
I EO 

2,105 
3 178.95 
S 65,300 

2006 
2.12 

2,om 
18 
250 
180 

2,374 
d 201.- 
5 73,700 

2UO7 a105 
2 36 2 61 
2,500 3,000 

16 15 
325 m 
293 252 

3,436 3,800 
$ 29203 S 322.96 
.$ lOE,GOO $ 117,800 

2009 
2.57 
3, OCO 

16 
325 
352 

4,1n 
$ 354 .?4  
s 429,600 

CONTRACTUAL SERVICES 

2002 2003 2004 2 m  XlOB zao7 2008 2CM9 
4 4 6 6 6 s 

Opera\IonService Ctmls per yaar"' $ 10,400 S 10,400 S 10,400 5 10,m $ 15,600 $ 15,600 S 15,600 $ , 15,603 

7 ,m 7, ooo 7,000 7,m 7 , m  15,000 1 qm 1s,om Cab Service Cads psr yeer ('' 
Total Contractlral Servlces $ 17,400 $ 17,4UJ $ 17,400 6 17,400 $ 22,600 $ 30,600 b 30,800 S 30,6W 

Operalion Service (hrhk)  4 4 

Note: (1) Operating Seniczr cosls based on $50.30 per hwr. 
Nole: (2) Lab casts t w s d  on $1,000 00 per nMl par year. 

RENTS 

XI02 X X M  za4 mo5 za og 2007 m 2#9 
423,1100 456,250 499,100 520,SXI m.5m 757,375 878,COO 923,450 

CIKI per I ,ODO galhns I!' s 0.16 $ 0.10 s 0.70 s O.fQ $ 0.10 s 0.10 $ 0.10 $ 0.1 0 
Gallom per year (in Ihorsands) 

Total Renb (rounded) $ 42,300 S 45,603 S 43,900 5 62,lO $ 69,400 $ 75,700 $ BT,KIO 3 92,300 

Note; (1) Sased on lhe arnounl o f  acreage arid the wpporlunXy cost of nat being able lo ox? M acreage. 

c 

$ 
-i m 
a3 

73 
P 
u7 m 
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REVENUE REQUIREMEM CUCUIATION 
EULK RAW WATER SUPPLY 

SUPPQRT TABLE D-1 

kmcriplion Z m !  2m 2004 2035 200fi 2007 2 W 5  2009 

OPERATING REVENUE5 d 330,923 $ 341.622 d 352,321 f 195,176 $ 418,894 $ 516,905 3 556.540 $ 570,9Q4 

TOTAL CSM EXF"SE3 S 1 t O . O D D  $ 122.760 b 135,gM 3 '159,2.40 $ 132,270 $ 234,190 3 259,710 $ 2n7,750 

TAXES OTHER TH4N lNCOhlE 

NO1 BEFORE INCOME TAXES $ 195,139 $ 169.757 6 167250 0 186,731 5 187,516 S 213.MO $ 206.1325 5 204,238 

NET CEPRECIATION EXPENSE 25,7a4 49,105 49,105 49,105 49.105 69,065 83.035 89,WS 

INTEREST EXPEP-%€ (511,659) {5a.m] (55,MZ) (54.64q (53,884) !p4,474) (83,173) (8 1,997) 

RESTATElrlWT OF OPERATING INCOhlE 

OPERArlNG REVENUES S 330,923 $ 341,622 $ 352,321 $ 395,116 $ 418,891 $ 516,905 S 555,140 $ 570,994 

TOTAL ObW EXPWSE s i i o ,ooo s 1 2 2 , ~ m  s r z s w  $ i ~ 3 , 2 p o  $ ism s 34 , igo  m , 7 1 a  s 2 n , m  
25,794 49,105 49,105 4?, Io5 as,? 05 89,055 a9,oos 89,ofls NET DEPRECIATION EXPENSE 

TAXES OTHER THAN I F W E  
REG FEES 14,892 15,3T3 1 5 S 4  17,790 16,050 2J,201 24,899 25,695 
INCOIE TAX 20,490 19.M2 18,&95 19,559 19,9225 19,430 i8,oaa 18.923 
SUBTOTAL g 1 7 1 , ~  s Z O S , I ~ Q  s zig,e14 s t 4 w i i 5  s 270.151 s a45,944 s a92,7sa $ 411,na 

162,737 $ Is,ei 
167,429 $ 159.621 

CALCULATED N O I M E R  TAXES 3 
ALLOW4BLE NO1 AFTER TAXES 1 

Is,= 0 
f12.673 $ 

'123,5FE $ 
2 . 5 ~ )  8 

121.0Eg $ 
5 5 0 %  

6,66D $ 

116,928 $ 

7,SOQ S 
6.250 

135,362 S 
f09,397 5 

93.352 S 
2,500 3 

95,952 $ 
5 50% 

5,272 9 

93,oso 0 

7.500 s 
6250 

432.503 $ 149.051 $ 148,740 f 170.90j $ 
104,126 f 99,969 6 95.808 $ 175,152 S 

GROSS NO1 DEFICIENCY 
STATE EXEMPIWN 

98,652 $ S6,EJB 
2,500 $ 2,500 

96,152 $ 94,046 
5.50% 5.50% 

STATE TAXABLE INGUhE 
STATE INOCl\nE TAX RATE 

93,539 f 1fl.803 S 112,26t $ 103,426 6 
5.50% 5.59% 650% 5SO% 

STATE lP.IKhWE TAX 5,145 $ 6,149 $ 6,175 $ 5,696 S 

90,694 105,154 s ioa,60~, $ 100.237 $ 

5,258 $ 5,IM 

FEDERAL TAXABLE INCOME 

FEDERAL INmW TAX 
0 - f;a,ox, 

50,009 - 7 5 . m  
75.00D - 100,000 

100,030 - 335,0130 
335.030 - t 

7,500 $ 7,500 S 7,500 .d 7.5m $ 
6,250 62W 8,250 6,250 

7.sw rs 7.5m 
6,Z# 6,25# 

77 
P 
u? m FEDERAL INCCME T A X  

TCTAL IWX&lE TAX 
STAE iricmE TAX 
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RATE CALCULATION 
BULK RAW WAWR 6UPPLY 

Ted Year 
2009 

O p c r d o n  ant4 Malrttenancc Expenses 
601 Salaries srtd Wwcs - Emplcyees 
803 
604 Emplqees Pensions and Bemflls 
610 PurcheW W o t r  

61 5 Purchased PowFr 
61 6 
616 Chcmrcals 
620 Materlele end Guppl~e~ 
630 Conlracluel SCMCXS 
6dO Rent2 
CSO Tranepilericn Erpense 
655 I n a i m "  Expenac 
665 Rrgufn(ory Expcnw 
670 earl Doht Expcmc 
675 Irliscellsneous Expense 

SalaricJ a d  Wagm - Cllhst 

Fuel for Pmcr Production 

t -  100%. 
100% 
1 Do% 
lOD% 
100% 
100% 
?OD% 
100% 
50% 

100% 
100% 
1001,6 

0% 
100% 

?SW 

P -  E .  0% 
0% 
nw 
0% 
0% 
0 $6 
0% 
0% 

50% 
0% 
0% 
0% 

100% 
0% 

25% 

129,600 1;19,600 

15,300 
92,300 

0 1 4  

0 02 
0 l@ 

ifj.300 4.057.14 30.600 
92.300 

6,313 2,003.97 16,938 

f 21,613 S 6,861 11 3- 256,138 $ 028 fob1 Opcrallan ahd Mainbnanca ElcponsM 

1 ooqc 
106% 

9 222,614 
(133,5081 

a 89.005 

DZ o 222,614 8 7 0 , e m m  s - s . 
0% (133,500) (42.383.53) - 

2 89,005 0 28,25569 S - 9; - Total Deprtclstian and Amortiration 

'f 25.665 1otju 2 - P - $ 25.695 9 0.02 
lo@% 
106% 
100% 
1M3x e- 

5 - I C  . 3 25,695 % 003 Tam1 faxeo  Other Thnn Incomo T a w s  S. 25,695 

Incoma Tnrnc 

409 federal, SLaie, end Local Income Taxa 

Total lncomo Taxes 

0 0.4 f 18.923 

3 14Q23 

X 159,621 1 OD% Return on Inucrlment 

Total Revenue Requlrenient E 970,896 

B - 0% 

9 570,994 Tom1 Revenues for Rate Setting 

3 150 
B23,A50 



0 P f RAJ 1 N G R E V €NU E CAiCU CAT IO N 
BULK RAW WATER SUPPLY 

SUPPORT TA8LE D-2A 

Jest Year 
Descriptiw 22002 2003 2004 2005 2006 2007 200s 2 3 9  

Tot?! Gallonage Requirments (MGD) 1.160 I .250 I .NO 1 700 1.900 2.075 2.4CO 2.530 
Take-Or-Pay Gaikmge (MGD) I .ooo I .ooo 1 .COD 1.500 1 . N O  2.000 2 om 2.500 
Billed Gallonage (MGDJ 0.183 0.250 O..WO 0.200 0.400 0.075 0.400 0.030 

Capacity (MGD) 2.250 2 250 2.250 2 250 2.250 3 150 3.150 3.150 

Take-or-Pay Rate 
Fixed Cash 
Gallonage 

Tobl Take-or-Pay Rate 

Additional Gallonage 

Job1 Revenues 

39,OX) 29,7i 9 4O.418 23,775 47,533 8,M% 47,550 3,566 

$ 330,923 $ 341,622 $ 352,321 $ 395,116 S 418,mI $ 516,905 S 555,540 $ 570.994 

Gallonage rate per 1,000 gsllans s 0.33 

T h u s n d  Gallons Per Ysar 423,600 458,250 499.1 00 620,500 893,523 757.375 676,003 ' SZ3,450 

Avsrage Cost Per f ,000 Gsllons $ 0.7B S 0.75 $ 0.72 S 0.64 5 0.so $ 0,63 $ 0.M $ 0.62 

S 193,025 $ 495,02S 5 193,028 $ 793,028 $ ;93,M8 $ 270,239 $ 270,239 5 270,239 
i .t 8,875 11 8,875 I I 8,875 1 783 3 I 7a,3?3 237,751 237,75j 297,189 

S 311,903 $ 311,903 $ 311,903 $ 371,341 S 374,341 $ 507,990 $ 501,990 $ 567428 
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CAPITAL EXPENDITURES 
BULK RAW WATER SUPPLY 

WATER PESDURCES PAGE 12/12  

SUPPORT TABLE E-1 

Funded By 
ClAC 

ClAC Desuiption S Quanllly In Service . Cost Oeprecbelion 
Year life -- 

303.1 Land 8 Land Rights 
36 
36 

307.1 
7 
8 

3 Od .2 
7 
8 

310.2 
0 

311.2 
7 
7 
1 
7 
8 
8 
8 

331.4 
8,000 

1 
7,000 

i 
307.5 

1 

Planwelt  sites (&re) 
PlanWell sites (acre) 
Wells & Sprlngr 
12" well, pump, motor and controls 
1 2  well, pump, motor and cbntrols 

Structures & Improvements 
Wclt and Control Bullding (400 s . f . )  
Wen and cO&Q! Buifdng (a0 5 f J  

Power Generatroo 
Generator (1 20 kw) 

Pumping Equipmcnl 
S itework 
Electrical (Sik)  
Eledrical (Transmission) 
Yard Plplng, Valves 
Slravork 
Electrical (sile) 
Yard Plplng, Valves 

Transmission & Didrfbution Mains 
24" PVC Pipe to Scrvica Area Boundary ( f t )  
Telcmmy 
16'  PVC Transmission Pipe (ft) 
Telemetry 

General Plant 
Organiatrnn Cmk 

TOTAL BULK RAW WATER SUPPLY 

m2 
2007 

2002 
2007 

2002 
2007 

2002 

2002 
2002 
2002 
2002 
2007 
MO? 
2007 

2002 
2002 
2007 
2007 

2002 

1,260.000 
1,440,DW 

16,800 
e4.000 
240,000 

16.800 
19,200 
96,000 
19,2ocl 

1,152.000 
60,000 
630.000 
60.000 

245,300 
Z 5,520,300 

NIA 
N/A 

20 
20 

37 
37 

17 

17 
17 
17 
17 
17 
I? 
17 

40 
40 
40 
40 

40 

6a.m 
80.00% 

60.00% 
W.Wh 

60.00% 
60.00% 

60.00% 

60.00% 
60.009h 
60.00% 
60.00% 
oo.M3% 
60.00% 
50 00% 

60W% 
m.001 
Ml.Do% 
60.0096 

60.00% 

5 

5 756,000 
864,000 

50,400 
57,600 

1 O,D8O 
50,400 

144,0130 
10,050 
1 1,520 
57,600 
1 1520 

89 1,200 
56,000 
378,000 
36.000 

147:780 
$ 3,312,180 

Allotatllrir t@ ClAC 
Invesiment 

$' 3.312,180 
2.208.120 

S 5,5'20,300 

n 
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__ _ _  Memorandum 

TO: Rayneb Chad 
Water R e s o w  Director - City o f ~ t w v i l l e  
Phone: 321-383-5650 
Fax: 321-383-5653 

DATE: 3mUar-y 3,2003 

SUBJECT': Analysis ofMiami C q o d o n ' s  WW Supply Qffw 

1. 

I 

2. 

3. 

.< - 

. -  v 





1 
2 
3 

4 
5 
6 
7 
8 
9 

10 
1 1  
12 

13 

2.75 MCPAAOP Wrtter Sqqly 

MY Cansrru@ion CQSIG: 
Water Supply Capid Costs 
AdjusrmentlAddiliand Costs 
Adjustcd Supply Casts 

Tr"ission Cam 
Other Costs 
Tokl Upfrbnt Sumly&Tmn~~&~ion Capital Costc 

Eng., Gmntnl Conditions,gnd Continwcy (45%) 
Other costs  
Totgl Project Co61 

eorc of Issumce 
Total Amaunt Pin"! 

b n u a l  Debt Savicc 

Tom1 Annual MI Savi= 

. .- 

0 t 3,&50,20a (1) S 3.164.400 (2) S . 
0 (527,440) (3) 0 

3,85 0,200 2,637,000 0 -  

6,64QW (4 G,640,000 (4) YG0,OOO (3) 

s 3M,2 16 
0 15,5J5,016 

(71 A 1,009,274 

s 1,009274 
Y 

0 

4,174,700 
0 

S 13,451,700 
S 269,034 
S 13,720,734 
r 892353 

s 9,2T7,000 

3 692,553 

0 
s 960,000 

435000 - .  
5,542,119 ( G )  

R 6,934,619 
9 138.682 
2 7,073,311 
s 460.129 

s 
m - -- 

Fooinotcs on Followkg Pngc. 
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Page 2 012 

Dcbt Smlcc  Asrumpllons - lanp; Tum Optloas 

(2) Amount hued on 60% of SSJ74,OOO Phase 1 and 11 a[imitcd costs p v i d d  by Miami Gorp. 85 n inilia1 capital conuibuaon. -. - . 

(4) T r w m i s i a n  nuin wst from d r  NW B w a d  County 10 the Mouming h v c  WTP iw ludq  83,000 linear fal@ 280.00 per unit. 
for a 24' line, 

( 5 )  

(6) 

Amouar reflcds con ofTulsa Blvd 20' Main requircd as part of bulk WLW agrtxxicnl with Cocoa. 

Amount reflects total impm [a due of $4,526~02 (@ $800 per 335 spa) 1m $2,759,433 p a ; d  through Lhrouglr Rfial 
YCU 2000 plus the cor? of additional capscity from h e  City of Coca EI rflc current as? FMY gallon n~ shown bclow: 

Existing Cost of Csporitypu Oallon (self)- $ 3.019 
Total Con of Additiad cspaC;ty $ 3,773,750 

Total Impad Fccs & Existing clpscic)r s 4$528,302 
Lcds Impad Pttrpaidrhrwgh FY 2000 
Impact P u z  duc on Eisting Capacity s 1,768,867 

(2,759,433) 

Total Impact Fces Duc 

F.HC Railroad Miami Carp. ci9 or cows. 
Cost of h u a n c t  2% 2% 2% 

Inkrcst Rat0 5% 5% 5% 
Term veacs) 30 30 30 



WATER RESOURCES PAGE loll1 

Average Daily Plow fim Summ Orher 
1 Than Existfng Ttnwillr Wclliield WGD-ADF) 2750 2.750 2.750 

2 Annual Base (Flxed) Chntgcs 5 O R  567,428 (2) $ 3,056 (3) 

Varfable Costs 

3 Treatment C a t  pcr "md Gellms $ 0310 (4 )  s 0.210 (4) S 2.072 (S) 
4 Thou.  Gnllonr Trcxted (Annual) 
5 AnntlalTmatmmtCostr 

1,003,7550 1,003,750 1,003,750 
5 2 10,783 3 210,788 $ 2,079,375 

6 .. Additional Variable Casts s; 0.104 (G) $ 0.330 (7) $ 0.000 
7 Thousand Gallons (Annual) 1,003,750 9 x 3 0  (8) 
8 Anna1 Additional Va&lde Costs $ 104390 3 30,113 s 0 

240,900 $ 2,079,375 9 Total Annual Variablc Cods 3 315.173 $ 

10 Torn1 0 & M  @rad and V*MC Costs) $ 315,178 S S 2,062,431 
11 Per Thousand Gallons $ 031 2.07 - 

- ,- 

15 Total Cost per Thourrbnd C d o n s  

Footnotes on Following Page. 

E 1.009274 zi 892,553 3 460,129 . .  

315,178 s os, 328 2,082.43 1 
S 1,324,452 $ 1,700,881 $ 2,542,560 

1.32 $ 1.69 2.53 - L .-- 
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PAGE 11/11 

Page 2 of 2 

(2) Amount rcflccts 2009 minimum @ase) cham propwcd by Miami Gag. 

(3) Amount refelcfs existing aity of Cocos. b a a  c h w  of $256.66 per ~nonth. 

( 5 )  Reflects eslimated averagc rate per thousand gallons based m thc fo l ldng rate schcdulc: 

Usage Block (OOO 
(Gallons per Mona) b t e  per 000 Gallon; 

3 1.50 0 - 20.000 
S 1-74 20,001 - 40,oOo 
$ 2-09 40,Oo). - M1,m 
S 2.82 -,m 

(7) Amount reflecu variable charge pa 1000 gallans for deli& raw wuer propwcd by Miami Cap. 
above minimum usagc of25 MGD. 

.- 



€€ARTMAN d5 ASSOCIATES. XNC. 

February 1 I., 2003 

Eves. hpctta  Grant 
w3tw Rcsourccs Director 
City of Titusvilk 
555 S. Washington Avenue 
Titusville, FL 32781 

Dear Ms, Grant: 

As a result of the meeting between represtntativa of the City o f  Titusville (“Tifusvillc”) a d  
Miami C4rpontiOn m h m r y  2 I ,  203, 1 was requested to review an analysis prepad by 
PKMO C I ~  khdf of TitusvilIe, dated January 3, 2003. Tk~e PRMG analysis compared the 
costs to Titusdle of the rhree options under consideration to suppfcment Tituwillds existing 
weIlfieIds. 

To ensurc that thc PEtMG aqalysis is a fair repxesentafh of the costs and pmenls an “applcs 
ta apples” m v q ” ,  1 am in iiecd of some additional infbmarion md hoped that you can 
assist me with this eRort. 

At the meting there were questions about the land c~lst estimates includd i p  the analysis. 
Please verify rhat %200,wQ is 8 Easdnable cost estimate for the FEC land necessary to ’locate 
the wells 8nd provide justification fm tba estimate. If it is &esm*aed that the efi~mate is not 
reasonable, please provide me with an updated esfimade and the basis foot. chat &mate. 

Upn review of W b i t  2, l ine 6 - Addtionat Vmfabk Corn, it appears h i t  Qdy cos& 
~ o c i s t e d  with well pumping and transmission were included. These costs were: calculated at 
$0,104 per thousand gallons. Are administrative and overhead costs, tran9ikr.s to the General 
Fund, r”d and rcplacmmt and other associated costs considered in Line 6? If these costs 
are not included in Line 6 are they considered ahewhere in the analysis? If they sre iflcI~&d 
pl-e ixldicatc wherc, if thoy are 00t includcd plase consider ineluding them. In eirlner case, 
plcase provide the necessary Infomatian 10 calculate their impact 00 the rates. 

Pka% provide the basis for the atimatod treatment cost per thousand gallons referenced on 
Line 3. 



Pcbnuuy 11,2003 
Ms. R a y "  Grant 
Page Two 

I[t is our understanding that this issue will be before the City Commission in the! very near 
future and therefore an expeditious tesponsa to this letter would be greatly appreciated, 

Thank you in advance for your assiWn&. in this matter and I look f m d  to receiving your 
response. 

Vety truly yours, 

CC: Barbp Goerims, Esquire 
Glenn D. Storch, Esquire 
Earl M. Underhill 
Cbqlcs W. W c ,  P.G. 
F. Marghall Deterding, h q u h  

n 



March 5,2003 

Ms. Fbynetta Grant 
Water Resources Director 
City o f  TitusvStc 
555 S .  Washingtoo Avenue 
Tiwmille, FL 32781 

Re: PRMO Cost Analysis 

Dear M8. Granl: 

Enclosed please find a copy o f  my letter to you dated February 1 1, 2003 rcqucsting additional 
ipfomatian. To date, wc have nut received a response. n e  additional infomiation i s  n e x k d  b~ 
order to review lhhe c w t  analysis prcpared by PRMG on behalf of Titusville, dated January 3, 
2003. 

A5 stated in my letter, i t  i s  OUT understanding that this issue will be before the City Camrnission 
in, the n m  future and thcmfnrt an expeditious response t o  this letter woujd be greatly 
appreciated 

Thank YOU in advance for your assistance in his matter and I[ look f o m d  to mceiving your 
Wpmse.  

Very truly youm, 

Cc; Barbra Goering, Esqujre 
Glenn D. Stmh, Esquire 
Earl M. Underhill 
O b I e s  W. Drake, P.G. 
F. Marshall Deterding, Esquire 
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555 South Washington Avenue 
Titusville, FL 32796-3584 
Post Office BOX 2806 (32781-2806) 

April 22, 2002 DwigLt W. Scvers, City Atbrncy 
Phone: (321) 383-5695 

X1ccop;er: I32 1) 383-5694 

Via Facsimile and U.S. Mail 

Glenn D. Storch, Esq. 
STORCH, HANSEN & MORRIS, P.A. 
400 South Nova Road 
Daytona Beach, FL 321 19-9008 

Re: City of TitusvilleIMiami Corporation 

Dear Mr. Storch: 

This will serve as a follow-up to our meeting on March 18, 2002. The City of 
Titusville would like to continue exploring a partnership arrangement with Miami 
Corporation for a wellfield in the North Brevard area. At this time, the City is not 
abandoning its continued discussions and exploration of a wellfield on the FEC right-of- 
way. The City has expended significant dollars in pursuing this option and must 
continue to pursue this option until other alternative arrangements are determined to be 
more beneficial to the City. In addition, we are continuing to explore our discussions 
with the City of Cocoa and Brevard County. c 

I am not certain as to how you would like to proceed; however, we continue to be 
interested in additional discussions with Miami Corporation for a mutually beneficial 
wellfield on the Miami Corporation property in Brevard County. 

In the event the City is able to negotiate a satisfactory agreement with the Miami 
Corporation, andlor alternatively, locate wells on the FEC right-of-way, we believe 
significant benefit could accrue to Miami Corporation for having ground water available 
for fire suppression and/or other purposes for your property. 

We continue to look forward to working with you and, if you would like, I would be 
willing to draft an outline of a proposed agreement betvveen the City and Miami 
Corporation. 

A 



Glenn D. Storch, Esq. 
Re: City of TitusvillelMiami Corporation 
April 22, 2002 
Page 2 of 2 

Thank you for your anticipated cooperation. 

Very truly yours, 

Dwicht W. Severs 
City Attorney 

DWS:vmh 
cc: Thomas A. Harmer, City Manager 

Raynetta Grant, Water Resources Director 



GLENN D. STORCH 
MARY D. HANSEN 
JAh4E.S S. MORRIS 

STORCH, HANSEN Q MORRIS, P.A. 
ATTORNEYS AT LAW 

420 SOUTH NOVA R O m  
DAWONA BEACH, FLORIDA 32114-4514 

SJRWMD 
Rich BurMew, Lead Hydrologist 
Department of Resource Management 
525 Cownunity College Parkway S.E. 
Palm Bay, FL 32909 

April 29,2002 

(386) 238- 6383 
FAX (386) 238-0988 

e-mail: shmpa@mindsprhg.com 

SJRWMD 
Lome Malo, Senior Resource Scientist 
Department of Water Resources 
975 KeIler Road 
Altamonte Springs, FL 32714 

Re: City of TitusviLk, CUP #I0647 

Dear Messrs. Burklew and Mdo: 

Please be advised 7 represent the interest of The Miami Corporation, which is the owner of 
the property that surrounds a s m d  100-foot wide area on which the City of Titusville is attempting 
to create a wellfield. Although my client has attempted to work with the City to address their desires 
in a manner that would not be detrimental to my client's intent, it is my understanding that the City 
and their consulting engineer have elected to proceed with the above-referenced permit request, 
which will, if granted, clearly damage my client's business, based on the informatiion provided, 
probably cause severe ecological harm to t h i s  ecosystem and impacts to the water resources of the 
region. Therefore, my client strenuously objects to the proposed perrnit for a wellfield on this 
location, in the manner the City of Titusville has proposed, and continues to object based upon the 
following grounds: 

1. My client owns close to 60,000 acres in the area that the City of Titusville desires 
to place a wellfield. The City of TitusviIle has approached my client repeatedly 
in an effort to drill test wells with the god of establishing a wellfield within the 
Miami Corporation property. However, the property has been owned by the 
Miami Corporation since the 1920's and the corporation has no interest or desire 
to relinquish control of the property, nor impact its forestry and silvicultural 
operation. The City, knowing the objections of the Mami Corporation, instead 
obtained a license for a test well in a small 100-foot wide parcel in the heart of 
the Miami Corporation holdings.' My client objects to any wellfield within the 
Miami Corporation boundaries or vicinity in Iight of the potential drawdowns 
that might affiect the silviculturd operation, increase the risk of fire damage as a 
result of machinery and lowered water tables; and create additional salt water 

'They have also drilled a test we11 site southeast of the Miami Corporation holdings. The Miami 
Corporation does not object to the placement of a welI in this area 

I 



Rich B~rklcw, h a d  Hydrologist 
Lome Malo, Senior Resource Scientist 
April 29,2002 

2. 

3. 

4. 

intrusion as a result the City's extremely Limited area available for placement of 
welzs within the licensed propert$ Mtbugh the City may have made the 
representation that the wells will not cause adverse environmental impacts, in 
fact, the City has not provided arty reasonable assurances or evidence that the 
proposed withdrawals will not cause adverse environmental impacts including, 
but not Iimited to, impacts to environmental features, including lakes, streams 
and the vast jurisdictional wetlands and habitat corridors withh the Miami 
Corporation holdings, as well as, salt water intrusion and upcoming. This is 
required pursuant to 4OC-2.3 01 (2>(4)(d)(e)(f)(h)(i) F.A.C., Section 10.2 
(e)(g)li>Ci>O(o>@)(r), and I ~~3co)(c>(d>ce)~X j>, AH. 

The applicant's aquifer performance test did not yield hydrogeologic data 
adequate to estimate, in any manner, the hydrogeologic properties of the upper 
Floridan aquifer or the overlying confining unit. The applicant's hydrogeologic 
investigation report dated September 200 1 stated that none of the drawdown data 
from the test produced a good match for the Hantush-Jacob analysis, so leakance 
could not be calculated as provided pursuant to Section 10.2(a)o), 10.3(c)(d) 
A.H. 

The applicant has shown through water quality testing that the chloride 
concenfration increases rapidly with depth. Obviously, salt water upconing is 
very likely in light of the fact that the bottom of the proposed well will be less 
than ZOO f'eet fiom the depth to the 250 PPM chloride area No hydrogeologicd 
modeling has been produced to demonstrate that at either the proposed average, 
or the maximum day pumping rates, that neither intrusion nor upconing will 
occur [Section 10.2(3)(1), 10.3(c)(d) A.H. 

The mudwater flow modehg conducted by the applicant does not describe nor 
evaluate steady state or long term d r a w d o h  associated with the requested 
quantities. Without this environmental impact analysis, impacts to existing legal 
users and wetlands cannot be made. [Section 10.2(e)(l)m 10.39(c)(d)J. This  is 
critical in determining potential damage to the Miami Corporation silvicultutal 
operation and mitigation banks established throughout the Miami Corporation 
holdings. 

5. The applicant has not conducted an evaluation of impacts to existing legal uses 

2Xt is my understanding that said license was only for a purpose of a test welI and the City has no deed, 
easement or other propem rights allowing a permanent wellfield within this property. 

2 



Rich Burklew, Lead Hyhiopist 
Lome Malo, Senior Resource Scientist 
April 29,2002 

by checking pump settings and water elevations. Without knowing this, the 
impact on an existing legal use cannot be evaluated. [Section 10.2(e)(g) A.H., 
40C-2.301.(2)@), F.A.C.] 

6. The applicant has indicated that a test well outside of the Miami Corporation’s 
boundaries has, in fact, produced a better water supply than the area wi& the 
Miami Corporation’s boundaries, and thus, the applicant has fded to 
demonstrate a need for drilling a wellfield that may have significant ecological 
environmental and water resource impacts upon the Miami Corporation property, 
as well as potentially causing severe damage to the timber interests owned by the 
Miami Corporation. 

7. In addition, the City of Titusville has made it clear that any weweld within the 
Miami Corporation boundaries, especially within the small 100-foot wide 
licensed area, will have continuing impack. on the Mami Corporation property. 
These impacts will indude the City’s access of this area through Miami 
Corporation property, flooding of the Mami Corporation property dwing test 
well construction or during the test well phase, as well as increased fire danger 
caused by the operation of machinery, vehicles and man’s activities in. this area. 
In fact, the Miami Corporation recently received a notice from the City of 
Titusville (copy attached) requesting the right to enter the Miami Corporation 
property to make a jurisdictional wetlands determination but clearly advising my 
client that the City or its agents intended to trespass regardless of the Mami 
Corporation’s decision on this matter. Further, the letter indicated that the St. 
John River Water Management District would authorize this trespass. Please be 
advised that the City has been notified, both verbally and in writing that any 
activities by the City of Titusville or their agents other than those specifically 
authorized by statute on property owned by the Miami Corporation would be 
considered trespass and would be prosecuted as such (copy attached). 

I appreciate your review of these concerns, however, please be advised these are our initial 
concem based upon the initial, incomplete applicatiom provided by the City of Tifmville. It is my 
client’s intent, depending on the actions of the City, to continue to monitor and provide additional 
comment to the City’s permit activities within the Mami Corporation property and thus, I would 
appreciate continuous notice of all activities with regard to this application. We understand that the 
normal course of business is that we must contact PaIatka for updated files, but we would appreciate 
a telephone call no-g us of any permit activiv. 

3 



Rich Burklew, Lead Hydrologist 
Lome Malo, Senior Resource Scientisf 
A ~ I ~ I  29,2a02 

Please do not hesitate to contact me if you have any questions or can be of fiu-ther assistance 
in this matter. 

STORCH, HANSEN & MORRIS, P.A. - 
GDS:pas 
cc: Dwight Severs, Esq. . 

4 



,E& ,eJ,8Ud@d& c 
555 South Washington Avenue 
Titusville, FL 32796-3584 
Post Office BOX 2806 (3278 1-2806) July 1 I, 2002 

D&&t W. Scvcrs, City Attomcr 
Phonc: (321) 383-5695 

Tclocopicr: (32 1) 383-5694 

Leonard Spielvogel, Esq. 
Dean, Mead, Spielvogel & Goldman 
I 0 1  S. Courtenay Parkway, Suite 201 
Merritt Island, Florida 32952-4855 

Re: Response to St. Johns River Water Management District 
- 

Dear Leonard: 

Pursuant to your request, the City applied for and was granted an extension for 
the submittal of additional information to the St. Johns River Water Management 
District. As you are aware, this additional information is in connection with the City's 
request to modify its Consumptive Use Permit (CUP). As indicated in our May 17, 2002 
correspondence, the extension, which was not to exceed 45 days, was for the purpose 
of attempting to negotiate a mutually satisfactory agreement. 

To date, the City has not received any correspondence, proposals or draft 
agreements from the Miami Corporation. The extension expires on July 15, 2002. The 
City will therefore, be submitting its response to the Water Management District by that 
date. Having expended significant time and funding on the request for CUP 
modification, the City intends to continue the process to a successful conclusion. 

This does not however, exclude the possibility of reaching a mutually satisfactory 
and beneficial agreement with the Miami Corporation. Indeed, the City has 
demonstrated its good faith by requesting the above-described extension and will 
continue discussions with the Miami corporation for the purpose of reaching an 
agreement of mutual benefit. 

As previously stated, the City is moving on the parallel paths of pursuing a 
Consumptive Use Permit modification, while entering into discussions with the Miami 
Corporation. These paths are not mutually exclusive. 

We look forward to receiving proposals from the Miami Corporation and to 
working with you on this very important matter. 



Leonard Spielvogel, Esq. 
RE: Miami Corporation 
July 11, 2002 
Page 2 of 2 

Should you have any questions or require any additional information, please 
contact me  at you t convenience. 

S i ncerel y , 

TTQd 

City Attorney 

DWS:vmh 
cc: Thomas A. Harmer, City Manager 

Raynetta Curry Grant, Water Resources Director 



D E A N ,  MEAD,  SPIELVOGEL & GOLDMAN 
A T T O R N E Y S  A M 3  C O U N E E L D R S  AT LAW 

rmdcmsalm 

August 15,2002 RCPLT TG; 

e-& address: 
hpiclvoge1Qdcanmead.com 

By Facsimile No. 383-5694 

Dwight W. Severs, City Att~rPCy 
fos the  City of Titusviue , 

Titusville City Hall 
555 SO. Washington Avenue 
Titusville, Florida 32796 

Our File No. 22678/3 83 1 1 

Dear Dwight: 

I etm pleased to cnclose hmwith options for division of costs bctwecn thc City of 
. Timsville and Farmton Utility. T would point out that the mounts provided in these options are, at 
this stage, only cstirnates that would be subject to further refincme~. The estimates are based q o n  
the following a.ssumptions: 

A. Eleven wells will be built to phmp an average day of 2.5 million gallons and 
a maximum day of 4.5 million gallons; 

B. The pipehe would run to the southem boundary ofmy client's property; and 

C. A r e ; - p q  station is included in these estimates in the went flaw exceed 
2 million gallons a day, 

D E A N  
MEA5 





Dwight W. $c\-trs, City Attorney 

Aogust 15, 2002 
Page 2 

for the City of TiawViUc 

You wilz undoubtedly, want to &arc this mattrial with your consultants, but 1 
suggest that we arrmge a conference at your office with all interested parties at an eady date. 

LS rpb 

onard Spielrrogel 7 
Enclomc 

cc: Client 
(by facsimile with emlosure) 



STORCH, HANSEN 8 MORRIS, P.A. 
ATTORNEYS AT LAW 

420 SOUTH NOVA ROAD 
DAYTONA BEACH, FLORIDA 32114-4514 

GLENN D. STORCH 
MARY D. HANSEN 
JAMES S. MORMS 

August 16, 2000 

Dwight W. Severs, City Attorney 
City of Titusvilie 
555 South Washington Avenue 
Post Office Box 2806 
Titusville, FL 32781-2806 

(904) 238 - 8383 
FAX (904) 238-0988 

e-mail: shmpa@mindspring.com 

Re: City of TitusvilldMiami Corporation 

Dear Dwight: 

I forwarded your July 6, 2000, letter to my client and my client is concerned that that letter 
did not address the two central issues that would have to be resolved in order to proceed toward 
an agreement. If you will recall, we understood at the outset that resolution of those issues were 
central to any agreement between the parties. We also understood that the issue of the protection 
of the Miami Corporation’s property rights of potential condemnation proceedings by the City of 
Titusville in the event a wellfield was permitted was a paramount concern €or Miami Corporation. 
The Duda/Cocoa Beach example is enough to strike fear into the hearts of any property owner. 

My understanding of your letter was that there was really little that the city could offer to 
prevent such a reoccurrence. It was also my understanding from our initial conference that you 
thought there may be some creative method to deal with the potential for the diminution of the 
landowner’s property rights by condemnation. 

Unless and until we can find a creative solution to that problem, and address more 
attractive reasons for the Miami Corporation to put itself in such a situation, I do not believe there 
is any reason to pursue an agreement. 

Yours very truly, 

, HANSEN & MORRIS, P.A.  m 
GDS: dlb 

cc: Miami Corporation 


