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EXECUTIVE SUMMARY

The thrust of this research report is to consolidate both technical
and non-technical information on the subject of reclaimed water as
it applies to the State of Florida. Since reclaimed water is a
subset of the larger subject of water conservation, various aspects
of the bigger picture of water conservation are also addressed.
The report begins with basic concepts and moves on to define the
various types of reclaimed water oOr "third-main" system
applicatiens  that are potentially feasible: agricultural
irrigation, golf course irrigation, landscape irrigation, grey
water for commercial and industrial applications such as toilet and
urinal flushing, fire protection water, cooling tower feedwater,
boiler feedwater, and others. Also covered is the subject of
Xeriscape, as a water conservation concept: the use of landscape
horticulture that uses minimal water and that can in fact use
reclaimed water. The economics of the reclaimed water system are
also important and several cases covering a variety of applications
are described to provide the reader with insights into the
feasibility evaluation and justification of a reclaimed water
system. Finally the subject of how the public perceives reclaimed
water systems is covered in the final chapter along with the role
of government in controlling water distribution and consumption

within the State.

Obtaining Copies:

A copy of this report may be obtained by contacting: Executive
Secretary, BCIAC, M.E. Rinker, Sr. School of Building Construction,
FAC 101, University of Florida, Gainesville, Florida, 32611,
904/392-5965.
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of students who are charged with gathering information and
producing drafts of portions of the report. In this regard the
following undergraduates at the M.E. Rinker School of Building
Construction, University of Florida, deserve abundant praise and
commendation for their efforts on behalf of this project: Tanya
Cresswell, James Schwartz, Tony Howard, and Doug Schneider. Keviﬂ
Grosskopf, a graduate student, assisted in compiling the
information provided by these students and made major contributions
himself in the production of this volume. This report could not
have been produced without their assistance and it is hoped that
their efforts will perhaps someday prove beneficial in both a
personal and a professional sense. Any errors, omissions, or other
failings of this report are strictly the property and burden of the
Principal Investigator and all other parties are absolved of other

than positive comments.

Charles J. Kibert, Ph.D., P.E.
Principal Investigator

Gainesville, Florida
September 30, 1992




CHAPTER 1
INTRODUCTION

1.0 Purpose

Water is an essential resource for virtually every human endeavor.
It is a renewable resource, constantly being purified and
redistributed through the hydrologic cycle. The fundamental
problem with water is its distribution because much of the
precipitation that occurs does so in areas where it is not
accessible for human use. Only 10 percent of precipitation is in
fact economically accessible to humans, much of it falling in the
oceans and other bodies of water. The United Nations estimates
that 2 billion people or about 40 percent of the world’s population
does not have adequate access to potable water. The next major
environmental crisis is thought by many to in all likelihocod center
around the problems of water availability: uneven distribution,

inequitable access, and increasing pollution.

Water conservation is not a new idea, but recent events, to include
long periods of drought, widespread saltwater intrusion, and ever
increasing population pressures are forcing serious consideration
of stringent conservation measures in Florida and throughout the

United States.

This technical report provides an overview of water conservation
strategies, techniques, and measures with a special focus on
reclaimed water systems. Systems and products that are designed to

conserve water are reviewed for their applicability. Regulatory




statutes and standards that govern water use, reuse, and
conservation are covered. Examples of public programs in Florida
and other states that have successfully designed and constructed
water reuse and conservation purposes systems are described for
illustrative purposes. The economics of these systems, both in a
capitalization and life cycle sense, are factored into the overall
picture. Finally issues such as public safety, management, and
technical problems are kept in sight to allow the reader to
understand the full range of problems that occur when water reuse
systems are selected as an option in the overall water management

scheme of a region.

1.1 The World Water Resources Problem

Although we are accustomed to thinking of water as an infinitely
available, renewable resource, purified and redistributed by the
action of the sun, wind, and gravity, the supply of it is becoming
increasingly limited. The more pessimistic point of view is that
water conservation in the 1990’s will become a national priority,

much as energy conservation was in the 1970’s.

The distribution of freshwater is a major problem facing mankind.
Table 1.1 illustrates the problem, indicating that North America,
for example, with 8% of the world’s population has 40% of the

stable or usable freshwater runoff.




Table 1.1 Distribution of renewable freshwater resources by

continent
e ]

Average Share of Share of Share of
annual global global runoff that
runoff runcff population is stable
(cu km) (%) (%) (%)
Africa 4,225 11 11 45
Asia 9,865 26 58 30
Europe 2,129 5 10 43
North America 5,960 15 8 40
South America 10,380 27 6 38
Oceania 1,965 5 1 25
Soviet Union 4,350 11 6 30
World 38,874 100 100 ’ 100

Source: Worldwatch Paper 62: Water, Rethinking Management in
Age of Scarcity

|

The problem becomes even clearer if it is narrowed down to specific

countries, contrasting the water poor lands (Table 1.2) with the

water rich (Table 1.3) in terms of water availability.




Table 1.2 Water availability in selected water poor countries
S

Gallons/
capita/yr

Country

Kuwait

Bahrain

{ Egypt
Qatar

I Malta

‘ Libya

‘ Barbados

1 Saudi Arabia
! Hungary

¥ Djibouti

‘ Germany

% India

| China

Country

Iceland
Suriname

Canada

Norway
Liberia

Congo

Laos

Brazil

Zaire

Soviet Union
‘ Indonesia
United States

Source: World Resources,
PR R e

Papua N. Guinea

Source: World Resources,
m

Annual
renewable
reserves
(km®)

0.00
0.00
1.80
0.02
0
0

1990~

Annual
capita
supply
(1,000m%)

0.00
0.00
0.03
0.06
0.07
0.15
0.20
0.22
0.57
0.74
l.22
2.17
2.47

1991

Annual Annual per
renewable capita
resources (1,000 m?)
(km®)
170 672
200 496
801 200
2,901 109
450 96
232 91
181 91
270 66
5,190 35
1,019 28
4,384 15
2,530 14
2,478 10
1990-1991

(x 1,000)

oo

15.8
18.5
39.6
52.8
58.8
150.4
195.3
322.0
572.9
650.0

‘ Table 1.3 Water Availability in selected water rich countries
e e

Gallons/
capita/yr
(x1000)

177,408
130,944
52,800
28,776
25,344
24,024
24,024
17,424
9,240
7,392
3,960
3,696
2,640



Water use varies widely in different countries. India uses 93% of
its available freshwater for agriculture while the U.S. uses only
42% (Table 1.4). Use of agricultural water is notoriously
inefficient, especially in developing countries. Industrial water
use ranges from 70% in industrialized European countries to 5% or

less in developing countries such as Egypt.

Table 1.4 Average water use in selected countries
]

Country Withdrawal Percent, % Use by sector

(km?) total Home Industry Farm

avail

Brazil 35.04 1 43 17 40
Canada 36.15 1 18 70 12
Congo 0.04 <l 62 27 11
Egypt 56.40 97 7 5 88
Germany 50.53 26 10 70 20
India 380.00 18 3 4 93
Indonesia 16.59 1 13 11 76
Kuwait 0.01 X 64 32 4
Libya 2.62 374 15 10 75
Norway 2.00 <l 20 ) 72 8
Qatar 0.04 174 36 26 38
Uu.S. 467.00 19 12 46 42
U.S.5.R. 353.00 8 6 29 65
World Avg. 3296.00 8 8 23 69

X = no natural freshwater available
Source: World Resources, 1990~-1991

1.2 Fleorida’s Water Resource Problems
1.2.1 Groundwater in Florida
The State of Florida has an economy in which tourism and

agricultural play key roles, both of which are dependent upon an




abundant high-guality water supply. Even though Florida 1is
surrounded by water and has numerous lakes and rivers, the primary
source of potable and non-potable water is ground water. Florida’s
vital economy is heavily dependent upon the quality and
availability of ground water for the adequate supply of industrial,
commercial and agricultural uses. Florida‘’s water use 1is

illustrated in Figure 1.1l.

Estimated Daily Water Withdrawal in Florida, 1950-1980
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Figure 1.1 Florida water consumption, 1950-1980
Source: Water Rescurces Atlas of Florida

Ground water is the source of safe drinking water for over 90% of
Florida'’s popuiation, compared with  43% in california.
Additionally, at least 20% of the population drink untreated water
from private wells while another 70% obtain drinking water from
municipal systems using ground water resources. ' This makes the
qualitxaFlorida’s groundwater critical.
%
Florida has more ground water available than any other state.’

With the exception of a few locations near the coast, ground water
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is available everywhere.

Florida is an unusual state because it is underlain virtually
everywhere by aquifers or underground reservoirs. There are six
principle aguifers the largest and most important of which is the
Floridan aquifer (Figure 1.2) which extends south to Lake
Okeechobee and north into the Carolinas. In addition to the
Floridan aquifer there are five intermediate and surficial
agquifers:

(1) Sand and Gravel Aquifer located in the western panhandle

(2) Biscayne Aquifer in southeastern Florida

(3) Chokoloskee Aquifer in southwestern Florida

(4) Hawthorn Formation and Tampa Limestone Aquifer

(5) svarious undifferentiated aquifers in east and south

Florida.

These aquifers contain enormous amounts of water, about 1
quadrillion gallons, or about one-fifth the water in the Great
Lakes. In spite of this massive water supply there are water
shortages and other water resource problems in Florida due to water
pollution, salt water intrusion, and withdrawals far exceeding

recharge rates.




Top of the Floridan Aquifer
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Figure 1.2 The Floridan Aquifer
Source: Water Resources Atlas of Florida
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1.2.2 sSsalt water intrusion

As fresh water is withdrawn from the aquifer system it must be
recharged with rain water draining back through a porous layer of
limestone several thousand feet thick. The upper part of the
aquifer is in contact with salt water on the Gulf and Atlantic
coasts and the mass of fresh water is underlain by salt water at
some depth everywhere in the state. Since salt water has far
greater density than fresh water, the fresh water will "float" on
the salt water. For every foot of fresh water removal without
timely recharge, the salt water level will rise 40 feet.
Additionally as fresh water is removed near coastal areas, the
subsurface interface between salt water and fresh water is
displaced inland. If a part of the agquifer becomes contaminated by
salt water it takes years to flush it clean. In many cases the
aquifer simply cannot be cleaned. Numerous fresh water wells have
had to be abandoned due to careless pumping practices. The bottom
line is that although Florida has an enormous supply of water, only
a small fraction of it can be withdrawn for use. Rain is critical
to keep the aquifer recharged at the same rate it is being depleted
and thus the amount of usable water is limited by a basic factor:
rain. Florida has had intermittent problems with drought (Figure
1.3). Rainfall tends to be fairly irregular throughout the year
(Figure 1.4). Hurricanes further upset the pattern of rainfall.

(Figure 1.5).
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Seasonal Variation of Rainfall
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Figure 1.4 Rainfall patterns in Florida
Source: Water Resources Atlas of Florida




Hurricanes from 1885-1980 ll
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Figure 1.5 Hurricane history of Florida
Source: Water Resources Atlas of Florida



There are two reasons why this is an especially sensitive issue:
the United States has the highest per capita consumption of water
in the world and the American agricultural industry is heavily
dependent upon irrigation for productivity. This situation
engenders political battles and creates a climate in which future
business and residential development is curtailed or stopped. At
worst, this is accompanied by water rationing and a sharp rise in
the cost of using water. Many parts of the United States are only
now beginning to realize that future development may hinge upon the
availability of water. It is therefore important to understand the
tremendous impact on the vitality of any given location that either
a shortage or degradation of the quality of water can create and
along with this, begin to design and use systems which responsibly

decrease the demand on fragile underground agquifers.

It has fallen to the 1local municipalities to have the major
responsibility for introducing new measures for conserving water
into the consumer marketplace. Local municipalities must supply
potable water and treat waste water. It should be noted that along
with an increase in the use of potable water comes an increase in
the amount of waste water to be treated. Use of potable water has
increased by a factor of 6 in the last ninety years, with 75% of

“ The rise in

the increase occurring in the last twenty-five years.
waste water treatment and purification has increasingly been a
burden to 1local municipalities which are charged with the
responsibility of keeping infrastructure functioning. The costs

associated with expanding existing facilities and the construction




of new treatment facilities are outpacing tax dollars in almost

every case. It has become necessary to reduce the amount of
potable water consumed and therefore the commensurate amount of
waste water treated by creating methods by which actual use is

reduced without an accompanying sharp change in consumer lifestyle.

1.3 American Water Works Association (AWWA) Guidelines

The American Water Works Association (AWWA) has outlined a policy
statement regarding water use practices out of serious concern over
the possibility of future water shortages and their costly effect.
Their suggested approach is a combination of several demand
management practices which include reclaimed water as well as
voluntary customer use reductions. These guidelines are as

follows:

(1) Management and efficient utilization of sources of supply:;
(2) Accurate monitoring of customer consumption;

(3) Leak detection and repair and appropriate
rehabilitation or replacement;

(4) Establishment of water-use-efficiency standards for
new plumbing fixtures and appliances and the encouragement of
conversion of existing high-water-use plumbing fixtures to
more efficient designs;

(5) Encouragement of the use of efficient irrigation
systems;

(6) Development and use of educational materials on water
conservation:;

(7) Public education and information programs promoting
efficient practices:

(8) Encouragement of self-administered water conservation
programs for all water users;

(9) Waste water reclamation for non-potable uses;




(10) Continued research on more efficient water use techniques
and practices.

1.4 The Global Hydrological Cycle

Water exists in solid, liquid, and gaseous states. The dynamics of
the ever-changing states of water are best described in the
hydrological cycle. A brief examination of the cycle provides the

groundwork for understanding water availability.

Approximately 97% of the entire volume of the earth’s water is
contained in oceans and seas. The tiny remainder is divided up
among the various stages of the hydrological cycle. Not all of
this small percentage is available for human use. If only the
fresh water portion of this is considered, about 98% is contained
in ground water. Atmospheric water accounts for only 0.001% of all

water in the hydrological cycle.2

The global hydrological cycle is a closed systeﬁ circulating water
from the oceans to the atmosphere to the land and back again. It
is estimated that approximately 80,000 cubic miles of water
evaporate from the earth’s oceans on an annual basis.? Upon
evaporation from the oceans, water becomes vapor or clouds in the
atmosphere. When weather conditions are correct for precipitation,
water falls onto the land in the form of rain, sleet, snow, or
hail. A small amount of precipitation evaporates before landfall

or falls on the ocean.

Water flows through land systems as surface water runoff eventually




reaching temporary holding systems of lakes, wetlands and rivers.

Water in these systems can either evaporate back into the
atmosphere, seep into underlying land strata or be carried to the
ocean. Precipitation may infiltrate into the ground and percolate
downward to be removed by plants and recycled into the atmosphere
by evapo-transpiration. Eventually, surplus water in the ground
will reach the saturation zone of the water table where it might
eventually be discharged again by springs or wells. Ultimately,
ground water will make its way by surficial flow to the oceans.
This can be a long journey with the estimates of the age of ground

water ranging from 20 to 30 years to tens of thousands of years.?>

The quantitative description of the amount of water in a given

location is provided by the "water budget equation" as follows:?

+ I, = B, + Oy +# C, +~ delta sigma



where:
P, = precipitation
I, = inflow from adjacent areas
E, = water loss through evapo-transpiration from plants
0, = outflow to other areas
C, = consumptive use or the amount qf water withdrawn

from the system by human use

Delta sigma refers to any differences between the amount
of water gained or lost through storage in underground or
surface systems. Storage in such systems will be much
greater during years of heavy rainfall compared to years

of drought.

Demand for domestic water use in Florida has grown significantly
making the most critical variable in the above equation. From 1950
tc 1985, consumptive use has increased from 392 MGD (millions of
gallons per day) to 2,332 MGD. Projected demand in the year 2,000
is expected to be 2,880 MGD. By the year 2020, demand is expected
to be 3,600 MGD.® The total water budget for the state of Florida
was approximately 176,000 MGD in 1985. Surface runoff and evapo-
transpiration accounted for the loss of approximately 173,000 MGD.
Consumptive use accounted for the above figure of around 2,332
MGD. That leaves approximately 668 MGD for aquifer recharge.
Because the population has grown about 15% since 1985, it may be
assumed the state is currently facing an annual deficit in the

water budget. Based upon these figures and considering the fact




than many locations in Florida are already at or near their peak
operating capacity, the contribution of reclaimed water to the

water budget would make a significant difference.

The Florida Department of Environmental Regulation reports the

following data for the use of reclaimed water in Florida:

Table 1.5 Reclaimed water in Florida

( 1986 1990
| Total Reuse Facilities 118 214
Total Reuse Flow, MGD 206 320
Total Reuse Capacity, MGD 362 | 585

Source: Florida Department of Environmental Regulation (DER)

#

Since population and therefore water consumption’is not expected to
decrease in the future, balancing the water budget equation will
have to occur through a decrease in actual consumption based on

reuse and new water use practices such as low consumption fixtures.

1.5 Geology and Hydrology of Florida
The natural resource of Florida ground water is very sensitive to
change and is unfortunately experiencing increasing demands.

Florida’s ground water 1is also especially vulnerable to




contamination due to a unigque geclogy of abundant porous limestone
formations, a high water table, and thin, permeable socil cover.
Florida has both high rainfall annually and great potential for

salt water intrusion.

The average annual rainfall in Florida is around 54 inches per
year( almost 150 billion gallons of water per day). Rainfall
averages vary widely throughout the state from nearly 66 inches
annually in the Panhandle to around 40 inches in the Keys. The
State of Florida, surrounded by the ocean contains a little more
than 7,700 recorded lakes of ten acres or more and is associated
with abundant water. There are over 1,700 streams ranging in
length from less than .5 to about 500 miles.? The abundance of
Florida’s surface waters makes it difficult for some people to
believe that Florida actually has a water shortage problem. But
the surface waters do not provide potable water supply for the vast

majority of Florida’s water needs.

There is more available ground water in Florida than in any other
state. The Floridan aquifer which extends into parts of Georgia,
Alabama, and South Carolina underlies the whole state. In addition
to this, five more surficial and intermediate aguifers overlie the
Floridan Aquifer. Portions of the aguifer such as those found in
the Western Panhandle and Southern Florida are saline. Much of the
subsurface water in the Floridan aguifer results as outflow from
Georgia and Alabama. This inflow from Georgia and Alabama means

that the hydrological cycle for the state of Florida alone is not



a closed system as is the global cycle because Florida receives

water from other states.

1.6 Water Use

The c¢ritical questions for Florida’s water use practices are
where,when and how water is used. It is important to know where
water use is most intense because it is much more expensive to move
water over long distances. Because rainfall varies greatly during
the year, it is important to know when the periods of the most
intense use occur. The question of how water is used is the most
critical in terms of water quality issues. The intended use of
water determines the necessary quality required for the use. How
water is used determines how much will be lost in the system toward
reuse. Also affected is the quality of water available for

treatment for reuse or discharge into a natural storage receiving

system.

In 1980, Florida ranked twentieth of all states in the United
States in water consumed on a volumetric basis and projections
suggest that by the year 2000, Florida’s status will rise to the
ninth position. Even more important is the amount of daily
residential water consumed by the citizens of Florida which is
expected to rise to fourth in the nation by the Year 2000 from its
1980 position of seventh place.? The statistics for irrigation are
also critical to understanding the types of Best Management
Practices (BMP) for consumptive use of water. Florida was

sixteenth is volume of water used for irrigation and ninth in



irrigated acreage. IN 1975 Florida used twice as much water by
volume as all the rest of the states east of the Mississippi for

irrigation purposes.’

Water statistics are based on withdrawal uses but non-withdrawal

use is especially vital to Florida. One of the most important
non-withdrawal uses for water in Florida is for the
dilution and dispersal of wastes. Consumptive use of water in

residences for cooking and eating averages only about one gallon
per day and the rest is used for washing, cleaning and removing
waste. In 1980, a total of 1,361 million gallons of water per day
were withdrawn, treated and distributed to 7,786,300 residents.

Approximately 87% of this came from ground water sources.’

Counties with the highest populations used the most water. The
counties of Dade, Broward, Pinellas, Hillsborough, Palm Beach,
Duval, and Orange representing about 58% of the state’s population
used 68% of the water.® These counties are also the counties in
which the highest degree of salt water intrusion of the underground

aquifer is found.




Most of the publicly supplied water in Florida supplies residential

units. The following Tabkle depicts uses of water by percentage:

Table 1.6 Use of publicly supplied water, Florida

Type of Use Percent
Residential 82
Industrial 6
Commercial 9
Agriculture <1

Sourca: Water Resources Atlas of Florida

Many categories of use are not publicly supplied but self supplied.

'This is significant for two reasons: most of the self supplied

water becomes waste water to be treated by the public entity and
the overall use of fresh water depletes the quantity available no
matter which entity supplies it. Categories of self supplied use
include: rural (residential and commercial),, industrial, and

agricultural.

The following amounts of self supplied water were reported in

1980:%

Table 1.7 Self-supplied water use in Florida, 1980

Type Amount, MGD
Rural 310
Industrial 781
Agriculture 3,000

Source: Water Resources Atlas of Florida
*



0f the above categories of use, almost all of the rural use
emanated from ground water compared with 82% of the industrial use
and 53% o0f the agricultural use. Additionally, 52% of <the
agricultural use was lost to the fresh water system. It is
interesting to note that agricultural use of water was higher than

all that was withdrawn from the public water supply.

1.7 Conclusien

Water for direct human needs in Florida has been increasing at the
rate of over 50 mgdfégr: result of the growth of the state’s
population. There has also been an increase in amenities consuming
water including residential amenities such as swimming pools and
external amentities such as golf courses. Industrial and
irrigation uses are expected to continue to be high in the future.
Exacerbating this problem is the fact that the greatest use of
water occurs in areas that are the most intensively paved or
drained and water use tends to be heaviest in the driest seasons
when recharge from precipitation is at a minimum. Other states
such as Nevada an California that have experienced severe water

shortages have turned to alternate methods of providing water for

basic human needs and water conservation measures (Table 1.8).



Table 1.8 Potential savings, simple conservation measures
. __________________ "

Activity Share of total Without with Swirgs
water use, % conservation conservationk
{thousands of
gal/person)
Toilet 38 34.5 16.4 . 52
flushing
Bathing 31 27.6 21.8 21
Laundry/ 20 18.0 13.1 27
dishes
Drinking/ 6 5.5 5.5 . 0
cooking
Brushing 5 4.1 3.7 10
teeth,
misc.
Total 100 89.7 60.5 33

Source: U.S. Environmental Protection Agency, Flow Reduction:
Methods, Analysis, Procedures, Examples, 1981

The most successful programs have involved the reclamation of water
for various non-potable uses. A description of the methods and

systems used to reclaim water is given in the following chapter.



1.8 Definitions

Withdrawal Use refers to water taken from its source and used in

some kind of manmade system before being released again.

Non-withdrawal Use water used to sustain plant and animal life,
provide transportation, propagate aquatic wildlife, and for
hydroelectric generation. Note: Water used for cooling in

thermoelectric generation is considered a withdrawal use.

Surficial Flow means water which moves underground in a lateral
direction at the top portion of the aquifer just at the water table

line.
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CHAPTER 2
RECLAIMED WATER AND WATER CONSERVATION CONCEPTS

2.0 Introduction

There are a number of basic definitions and systems that are
requisite to the understanding of reclaimed water systems. Terms
such as gray water and black water are concepts that describe the
level of water treatment that has occurred and the potential uses

for the effluent from a wastewater treatment plant.

Reclaimed water, as described in this report, basically refers to
systems that utilize the discharge from municipal wastewater
treatment plants for a number of water intensive applications such
as agricultural irrigation, golf course irrigation, domestic
irrigation purposes, cooling tower makeup, and several other uses.
The concept here is that rather than eject the water into a nearby
bay, stream, or river, the water can be put back into the local
water system for use. The reclaimed water systenm will have several
components: piping from the wastewater treatment plant teo the user,
storage tanks, controls and piping at the user’s site. Special
coding of the piping is usually required to prevent accidental

cross-connection of reclaimed water and potable water.

Not all reclaimed water systems are large regional ones. Systems
can be designed for a single structure, reclaiming and recycling
the wastewater for other internal building uses. Industrial plants
or packing plants can also use a water reclamation system to reuse

water and save by not having to purchase as large a quantity of



municipal water.

The use of reclaimed water for non-potable applications is the
primary focus of some municipal programs under pressure to conserve
water use and extend the life of water and waste water
infrastructure. Third main systems have been in use for some time
now in Florida and California and the considerations for their use
are well understood and established. The American Water Works
Association (AWWA) has studied the problems accompanying the
implementation of reclaimed water systems and published a list of

suggested guidelines for the use of reclaimed water.

Reclaimed water systems have proved most successful in recycling
gray wvater for non-potable uses. However, there are some locations
in the coastal sections of California that are evaluating both the
reclamation of black water for non-potable uses and the reclamation
of gray water for potable uses due to increasiﬁg pressures on the
capacity of their waste water treatment infrastructure and the
increasing level of regulation by the Environmental Protection

Agency (EPA) of disposal of waste water.

In addition to reclaimed water systems this chapter will also cover
concepts related to reducing water consumption through the use of
low water demand fixtures. These are important components of an
overall water conservation strategy and laws and codes requiring

their use are becoming more prevalent with each passing year.



2.1 Gray Water

Reclaimed water in use at the present time comes mainly from the
treatment of residential gray water. Gray water describes water
that has been used and is essentially the wastewater from fixtures
such as bathroom basins, tubs, showers, laundry rooms and kitchen
sinks. The water from kitchen sinks is the least desirable because
it frequently contains oils, fats and greases making it difficult

to filter and a breeding ground for bacteria.

Gray water systems technology is not new. The technology was first
used in areas where water was scarce and involved little treatment
because the reuse was relegated primarily to water closets and
urinals. The only treatment as such resulted from the settlement
of solids in the gray water storage tank prior to redistribution.
There was anocther benefit in that the sewage subsequently collected

was more concentrated and therefore more efficiently treated.

2.1.1 Types of Gray Water Systems

There are basically two types of gray water systems. One type
(Type A) is composed of two water supplies and two drainage lines.
This dual main system supplies potable water to lavatories and
bathtubs and non-potable water to water closets. The dual drainage
lines provide one drainage route for gray water from bathtubs and
lavatories and one drainage route for "black" waste from water
closets and requires a facility which gives limited treatment for

a portion of the waste water flow.



The second system (Type B) also utilizes a dual water supply
network but contains a single waste collection system/ requiring a
significantly greater treatment of waste water to a larger volume
of liquid. Benefits include lower cost of piping installation and
the ability to reuse the effluent for a greater number of uses.

Figures 2.1 and 2.2 show diagrams of the two basic systems.

1. Gray wetar com akso b whiind fo othar wses such a5 iigation, coolin fower makeup, et
2 Common vent for bolh daimeg stacks. " E¢

Figure 2.1 Type A Gray Water System Supply/Drainage Piping
Arrangement



Figqure 2.2 Type B Gray Water System Supply/Drainage Piping
Arrangement

Table 2.1 on the following page compares the two types of gray
water systems in terms of requirements and benefits for an example

of a single structure ( 250 room resort hotel).




Table 2.1 Comparison ¢f gray water system alternatives

Potential Gray Mater Seuage
System Piping Treatment Mater Uses Savings Savings
Conventional Base None N/A 0 Q
Type A Separate Filtration Water Closets 10,000 GPD 20,000 GPD
gray water Chiorination 178 e 26%
riser/ Color 22%
separate WC
stack
Type B Separate Chemical water Closets 35,000 GPo 75,000 GO
gray water Filtration Cooling Towers 12> . L6%
riser/ Chleorination irrigation 30%
separate WC Color

Without Irrigation

e I . >
With Irrigation

Source: Hesting/Piping/Air Corditioning, Jan 1987, p.106

#

2.1.2 Commercial Use of Reclaimed Water

The Irvine Ranch Water District (IRWD) located in Orange County,
california has successfully used reclaimed water in high rise
buildings. Through preliminary feasibility studies, the IRWD
determined that approximately 70 - 90% of thé water used inside
such a building is used for flushing toilets and urinals and that
80% of the total water used for this type of building including

landscape irrigation could be reclaimed water.

The Irvine Water District found the factors that make the use of

third pipe systems feasible in commercial applications to be:

(1) Use in buildings which are six stories or more in height
These buildings tend to have both a large water demand and
central utility placement design.

(2) Large point loads
The average base allocation of water for a light industrial or




(3)

(4)

(5)

(6)

2.2

standard office commercial building is 2,400 gallons per acre
per day in the IRWD. However, high rise buildings in the six
to sixteen story range frequently exceed the allocation. The
IRWD attempts to make up for this discrepancy by using a high
rise surcharge for large demand. This does not enable the
system to operate more efficiently or to meet supply during
peak load periods. And because infrastructure is installed
before buildings are in blace, the cost of enlarging systems
or building new ones is not met. Therefore, high rise
buildings which use 80% less water are thought to be the most

effective way to increase the life of the infrastructure and
keep down costs.

Central utility cores

In a high rise building of Type 1 as described by the Uniform
Building Code, utilities are all Placed in the center. This
allows all of the reclaimed water fixtures to be Supplied by
a central common riser while separating the potable water
supply from the non-potable supply. Risers can be placed on

either side of the core to aid in the prevention of cross
connections.

Primarily occupied by adults

Because the user of reclaimed water for non-potable uses is
required to be aware at all times of the danger of ingestion,
a building which is primarily occupied by adults is desirable
SO that warning signs and user directions may be facilitated.

Controlled access to plumbing

Accidental cross connections occur most frequently where the
user is uneducated in the use of the system and where there is
unlimited access to users who might not be familiar with the
system. In high rise buildings, thé pPlumbing is not
accessible to the general building user as it is placed behind
walls and locked compartments.

Designated maintenance staff .

Normally, high rise buildings have maintenance staffs with
adequate supervision to make all repairs and facilitate
Ccleaning. This represents a single point of control of the
system by staff and inspectors from the local municipality.

An educated maintenance staff greatly reduces the possibility
of accidental tapping.

Treatment

The central feature of any gray water system is the treatment

equipment that conditions recovered water to the extent that it may

be reused in either Type A or Type B systems. The idea is to




condition the water to the degree of quality required for the
intended reuse. This varies with both use and source of effluent.
The simplest system involves filtration of waste water followed by
chlorination. Sometimes the source water contains such a high
amount of detergents that foaming becomes a problem and a defoaming

agent must be used.

The level of treatment may be improved by the use of a
coagulation/filtration process instead of a simple filtration
process. Addition of coagulant/flocculent to the process makes

the water suitable for additional applications such as irrigation

~and cooling towers. A Type B system requires a complete tertiary

treatment plant. A biological treatment plant with chemical
treatment, filtration and /or carbon adsorption must be used due to
the high amount of biological oxXygen demand and chemical oxygen
demand from the presence of fecal matter. Water from this basic

method of treatment can be used for virtually aﬁy non~potable use.

2.3 Problems and Considerations for Use of Reclaimed Water
The following is an outline of some of the problems associated with
the use of reclaimed water as well as potential mitigation

techniques:

(1) Problem: The treatment process must be specifically for the
intended use. For example, reclaimed water used for cooling tower
applications must be relatively free from organic material and
other solids as the presence of these elements will affect blowdown
rates, promote scaling of pipes, and foul valves and equipment. If
the water is to be used for irrigation purposes, a much higher



amount of organic material can be tolerated and is beneficial in
some instances,.

(2) Problem: Greater care must be taken in the design,
installation and use of the system. The possibility of accidental

taps into gray water systems is a dangerous consequence that must
be prevented.

S8clution: A blue vegetable dye may be added to reclaimed water in
order to color it. This has the additional benefit of making the
water more aesthetically pleasing (reclaimed water is rarely

colorless) while more importantly preventing accidental use as
potable water.

(3) Problem: Cross comnnection control is vital. Piping must be
more carefully identified and outlets labeled as non-potable.

Solution: All new buried lines distributing non-potable reclaimed
water should be adeguately marked. The AWWA recommends that
marking be colored purple and suggests the use of Pantone 522 TM
with additional embossing or stamping of warnings. All pipe should

be wrapped with colored tape and warning signs placed at all
meters, valves, and fixtures.

(4) Problem: User education is imperative.

S8olution: Permits must be more carefully regulated and accompanied
by required education. Most active programs using reclaimed water
for non-potable uses require the users to complete a short course
which clearly outlines the use of the system. In residential
areas, if the unit changes owners, the new owner is required to
complete the course to get permitted.

(5) Problem: Failure to maintain adequate pressure at the user’s
meter could result in a breakdown of the system or backflow. This

problem usually occurs when peak hour usage is inadequately
estimated and designed for.

S8olution: The AWWA recommends that a minimum pressure of 10 psi or
greater be maintained with the potable water supply having the

. higher pressure.

(6) Problem: Storage facilities are hecessary. Many uses for
reclaimed water (such as irrigation) are seasonal in nature.

Ssolution: In addition to operational storage, facilities are
heeded for seasonal storage due to the fact that waste water
treatment is a continuous process while seasonal applications for
reclaimed water are intermittent.




(7) Problem: If open reservoirs are utilized for seascnal
storage, algal growth and suspended sclids may clog sprinkler heads
because most sprinkler heads may pass particles in the range of
less than 600 microns (30 mesh screen).

Solution: Irrigation water which enters into the irrigation system
should first be filtered through a process similar to the one
utilized in the reclamation plant. As a minimum, it is recommended
that water be screened through a 200 mesh screen. Additionally,
algal growth may be minimized by the covering of the detention
reservoir at low level times or by chemical amendment. Operational
storage facilities should be sized one and one-half times to twice
that of the averade summer day demand volume.

(8) Problem: Initial cost is too high for private owners. Owners
express concern about the cost of additional piping for buildings
as not being cost-effective and requiring an initial investment
which is unacceptable.

Solution: Costs for owners may be offset by the municipality by
pricing structures designed to encourage acceptance for the use of
reclaimed water. For owners of commercial buildings with large
water demands, there is frequently a surcharge placed by the
municipality for large demand. Owners can recoup cost by having
this surcharge eliminated by the municipality. Also, the
difference in charge for potable water compared with that for
reclaimed water lowers water costs for the owner.

(9) Problem: Reclaimed water emanating from full to near capacity
holding reservoirs can be discolored and have unpleasant odors.
During drought months, it is advisable to hold water in storage at
near capacity. When rainfall comes unexpectedly in large amounts
under this condition, water coming directly from the reclamation
plant can be discolored and contain residual chlorine levels of up
to 10 ppm., If some reclaimed water emanates from natural systems
(lake water), musty odors and discoloration can occur.

Solution: 1Installation of a granulated activated charcoal filter
(GAC) system improves color and odor. GAC filters are capable of

reducing the c¢olor units down to an acceptable level of
approximately 8 units (similar to that of domestic water).

2.4 Other Important Recommendations for Reclaimed Water Systems

The American Water Works Association has the following additional
recommendations for the health, safety and welfare of the public
regarding the implementation and use of reclaimed water from third

main systems:



(1)

(2)

(3)

The minimum depth for the top of the pipe should be not less
than 36 inches below finished street grade.

Special provisions should be made for pumping facilities
distributing non-potable water to identify the type of water
handled, provide backflow protection, provide for appropriate
drainage of packing seal water, and prevent the release of
non-potable water in an uncontrolled manner.

The minimum separation between non-potable water lines and
potable water lines should be no less than ten feet

horizentally. Vertical separation should be at least one
foot. Potable water 1lines should be higher <than non-
potable.

10’ Min.

Figure 2.3 Minimum Separation Distances

(4)

When using potable water as seal water for non-potable water
pumps, seals should be adequately protected from backflow.



(5)

(6)

(7)

(8)

The

To prevent damages such as broken pipes resulting from water

hammer and pressure surges, all pumping systems should have
appropriate surge protection.

Strainers are required at the point of connection and\or
user’s meter. These may be installed either before or after
the meter and are generally the same size as the line.
Types of strainers include: wye strainers (not recommended
for belew ground installation, basket strainers (suitable for
both above and below round), and filter strainers ( normally

used for drip irrigation above ground). Strainers of 20 to 80
mesh are adequate.

An approved air gap must be provided to protect the potable

water system if a connection between potable and non-potable
water is necessary.

If non-potable water is used for irrigation, thé.water should

not be applied at a rate exceeding the infiltration rate of
the scoil to prevent runoff.

problem of potential cross connections within the system has

been further addressed by the Irvine Ranch Water District

standards. Some additional guidelines taken from their standards

are as follows:

(1)

(2}

(3)

(4)

(5)
(6)

Risers and headers are constructed of Type 1 copper, with

the domestic and reclaimed water risers or opposite sides
of the utility core.

All piping is wrapped with purple marking tape.

All valves are locking ball, lever valves. All valves
are sealed with IRWD seals after initial start-up.

All control valve access panels are equipped with warning
signs, supplied by IRWD and sealed after initial start-
up.

All valves, pumps, and appurtenances are painted purple.

All restrooms and equipment rooms are equipped with
information signs.



2.5 Uses of Non-potable Water

The following list contains some of the different kinds of

applications for which non-potable water could be used:

(1) Irrigation: agricultural watering, spraying residential
lawn and garden watering, golf course
watering, park watering, botanical garden
watering, spraying commercial nurseries

(2) Construction water: scil compaction, dust control,
equipment washing

(3) Industrial processing water

(¢) Recreational impoundment

(5) FPire protection: hydrant and sprinkler systems
(6) Street cleaning

(7) Car washes

(8) Residential car and house washing

(9) Residential toilet flushing

(10) Ornamental ponds, waterfalls, streans
(11) Restoring and creating wetlands

(12) Cleaning airplanes, trucks, railroad cars
(13) Cooling rocket launch pads

(14) Industrial cooling

(15) Air conditioning cooling towers

(16) Boiler feed

(17) Paper manufacturing

(18) Concrete production

{19) Gas stack scrubbing

(20) Industrial floor washing

(21) Building washing

(22) Commercial toilet and urinal flushing



2.6 Impacts of Low Consumption Fixtures on Municipal Systems

There are a variety of programs in the United States for which the
emphasis has been the lowering of residential consumptive use of
water by the use of low consumption fixtures. There are programs
in which existing plumbing fixtures are retro-fitted and ones which
are oriented toward new construction only. These programs have
been successful because they are cost-effective, results are
immediate and permanent and they enjoy a high degree of consumer

approval.

Advantages of a low consumptive use fixtures program to a local
municipality include the following:

(1) Extension of the useful life of the infrastructure:

Since treatment plant operating costs are directly proportional to
the amount of effluent to be treated, costs are lowered through the
utilization of low consumptive use fixtures.

(2) Lowering of operating costs:
Treatment plants are able to operate more efficiently when the
effluent is more concentrated. .

(3) Reduction in sanitary sewer flows:

Use of low consumptive toilets has shown that a reduction of
sanitary sewer flows of approximately 9 % is possible in
residential programs.

(4) Smaller septic drain fields:

The reduction of sanitary sewer flows results in smaller drain
fields for septic tanks in both residential and recreational (golf
courses) applications. There is also an added benefit of a

reduction in the possibility of ground water contamination from
overloaded drain fields.

There has been some concern expressed by local municipalities that
the use of low consumptive fixtures would impair proper sewage
transport. It has been feared that low hydraulic loads would lead

to the clogging of sanitary sewer lines. However, this has not



been the case. A housing development in Phoenix, Arizona utilizing
low consumptive fixtures in residential applications was compared
with a similar development using standard fixtures. It was found
that lowering hydraulic loads caused no negative impact upon the
system. In fact, average monthly water use was reduced by
approximately 23% by the use of 1.5 gallon flush toilets compared
with the other development using standard 4.5 gallon flush toilets.

An equivalent reduction in waste water flows was also reported.

Another program in South Brevard County, Florida in which 20,000
residences and businesses participated saved 14 gallons per day per
unit resulting in an overall savings of 1,610,000 gallons. This
translated into an additional 5,300 new connections to the existing
system without expansion. This program, begun in 1986 and entitled
"The Water Wise Home Program", offered a free water audit, free
installation of toilet tank dams and aerators for showerheads and

1)

faucets where the flow exceeded 3 gallons per minute.

The following tables show the progress in the adoption of local
programs employing low consumption fixtures in the United States
since 1988. More than eight states have passed legislation or
amended their existing plumbing cocdes to accommodate the use of
low-volume showerheads, faucets, urinals, and toilets. Table 2.2

lists these states along with their implementation dates.




Table 2.2 States that have low-consumption plumbing product

requlations

]

Effective Water . Shower- Lavatory Kitchen |
State Date Closets Urinais heads faucets faucets
CA 1/1/92 16 1.0 275 0 15
cO 1/1/90 25 25
CT 10/1/90 1.0 25 25 5

1/1/92 1.6
GA mm 1.6 1.0 25 20 . 2SS
Ma 3/2/89% 1.6! 3.0
9N 1.61

NY 1/26/88 1.0

1/1/91 20

1/1/92 1.6
RI 9/1/90 1.6!

kFa¥i)! 1.6
WA 7/1/93 16 11,0 P 25 5
¢ gailons/flush
** gallons/min
! 2-piece

! all others (1-piece. back outiet, handicap toilets)

Source:  Residential Water Conservation: A Review of Products, Processes, and Practices, Research Division, CMHC, Ottawa,
Caoada, p. 41

o —

At the present time, there are six states that are in the process
of adopting laws which would require the use of water conserving
fixtures and practices. In addition, the proposed National
Plumbing Products Efficiency Act, a bill recently introduced into
U. S. Congress, requires the use of low consumption fixtures and
products on a nationwide basis. Table 2.3 lists the states that
are presently considering the adoption of water conserving methods

and plumbing products.



Table 2.3 States wwith Low-consumption plumbing product !
regulations in progress '

Effective Water _ . Shove.r.- Lavatoa. Kitchen
State Date Closets Urinais heads faucers faucets
AZ 1/1/92 1.6 1.0 '
1/1/93 22 25 ‘\
!
DE 1/1/91 L6 25 25 '
NJ 7/1/91 1.6
PA 1992 1.6 25 2.0 ’ 25
X 9/1/92 16 1.0 275
OR 7/1/92 1.6 1.0 25 2.0 25
771930 16 1.0 25 2.0
*  gallons/flush
**  gallons/min
! 2-piece

't all others (1-piece, back outiet, handicap toilets)

Source: WWamMMAmdeum,MPmRmDMMQOM
Canada, p. 41

ﬁ

2.7 PFixtures and Products For Low Consumptive Water Use

There are currently a variety of products available on the market
designed for water conservation. Since the United States has the
highest per capita use of water of any country in the world, the
variety of uses for water is not expected to drastically decrease
as these represent habits which have developed over time as a
result of prosperity and the perceived unlimited supply of water.

The use of reclaimed water along with the employment of water

saving fixtures will be more easily accepted by the public. Water

use in a typical residential application is distributed as follows:




toilets 40%
showers and baths 35%
laundry and dishes 20%
cooking and drinking 05%

Efficiency of water use has not previously been the hallmark of
fixture design. For example, the ratio of water to waste in a
conventional flush toilet is 80 to 1. It has been estimated that
with the use of low cost, low water use fixtures, the amount to

water used in typical residential applications can be reduced by

19 to 44 per cent.

Table 2.4 shows the average water savings for new residential

construction using low consumption fixtures.



Table 2.4 Water Saving Devices for New Construction

Estimcted Unit
) Water-S5aving water Water Sovings
Application Device Function Savings L/d per copita
Tolet Low-fiush folet Reduce fush 81/%ush 303060
13 Eves per fiush volume Q@ galffush)
Todet Low-fiush tolet Reduce hush 15 Lah &0.6 (146.0)
4 Wtres per fush volurme (4 gal/fush)
Shower Low-fliow shower Reduce shower- 57 /min 27230.D
10.4 ifres per min. flow ate 1.5 gpm)
Foucet Agrator Reduce foucet- - 1.9 @.5)
flow rote
Applicnces Water-efficient Reduce water 19 Licod 38 (.Y
cishwasher requirement (5 gaifioad)
Applicnces Waoter-efficient Reduce water 2 Uood 640D
clotheswasher requirerment (& gal/loodh
Hot-Water See text Recuce hot - -
Systermn waler use

The following is a brief discussion of water saving devices

currently on the market.

(1) Toilets: A conventional toilet uses about 4.5 gallons per
flush. These may be retrofitted to reduce volume by as much as one
half. New water saving toilets can reduce water use by as much as
75%. Since toilet use of water accounts for approximately 40 % of
residential water use, this can be a significant saving. Toilet
retrofits include the displacement devices, toilet tank dams, and
alternative flush devices (AFD). Retrofit devices displace or
reduce the amount of water without changing the head pressure {
pre-flush water level. Toilet dams prevent excess water from
exiting with the flush. As much as two dams may be installed per
tank with one dam holding back one gallon.

(2) Alternative flush devices: Fasten onto the overflow pipe in
the tank to limit the height the flapper may rise, reducing the
amount of water used with each flush by as much as 50%.
Retrofitting poses the potential problem that the user will flush




+wice if there is not sufficient water to move the effluent.
Retrofitted devices such as toilet tank dams can be modified to
change the flow to the appropriate amount. New installation of
water efficient toilets represent the best method for conserving
water because they are tamper-proof. Domestic water use can be
reduced by thirty per cent. These fixtures feature redesigned
bowls and tanks and use 3.5 gallons per flush.

Another category of water efficient toilet is the low volume toilet
using 1.3 gallons per flush. This is in compliance with the
National Plumbing Efficiency Act now before congress which would
mandate all new construction have such fixtures.

(3) Showerheads: Flow rates of up to 4.5 gallons per minute are
characteristic of conventionally engineered showerheads whereas
low-flow showerheads use 1.5 to 2.5 gallons per minute and do not
lower consumer preference in terms of acceptable performance. Low-
flow showerheads are either aerated or non-aerated. Non aerated
showerheads pulse the water while aerated showerheads mix air with
water simultaneously maintaining pressure.

It has been reported that a 16.4 % decrease in water use occurred
in a pilot program with the use of low-flow shower heads in a
residential development in Amherst, Massachusetts. 1In a Canadian
study, it was found that using low-flow heads in a 719 unit
apartment building reduced water use by 53%.

(4) Faucets: Low-flow faucet aerators can reduce the water flow of
the average kitchen or bathroom faucet'’s conventional rate of 3
gallons per minute by 50 % or more.

(5) Appliances: Appliances such as washing machines and
dishwashers can use more than 26 gallons per month depending upon
use. At the present time, there are not a great variety of water
saving machines available. Front loading washers, common in
Europe, use up to one third less water than top loading models
favored by Americans.

(6) Pressure Reducing Valves: Maintaining adequate water pressure
for residential areas is important for efficiency in the system but
frequently water pressure is higher than is normally required. A
pressure of between 50 to 60 psi for the mains and 40 psi inside a
residential unit is appropriate but it is not unusual to find
pressures twice this occurring. This wastes water at sinks and
showers. One method for conserving water in the installation of a
pressure reduction valve in the main water line.



2.8 cConclusion

Third main systems have been in use for the distribution of
reclaimed gray water for non-potable applications for some time
now. The technology 1s available for the treatment and
distribution of reclaimed water. There are three important

considerations for the implementation of a third main system:

(1) The uses for the reclaimed non-potable water must be
determined first in order to understand the specific treatment
and storage necessary.

{2) The education and certification of the user is imperative.

(3) Extra precaution must be undertaken to insure separation of
the potable and non-potable systems.

2.8 Definitions

Black water or waste: water that has come from a sanitary sewer
line.

Coagulation/filtration: a process by which clustered particles are
removed from effluent by means of filters or screens.

Coagulant/flocculent: individual particles which have come together
to form a cluster (cocagulant) containing fine particles which are
in suspension in water coagulant (flocculent).

Cross connection: an unprotected actual or potential connection
between a potable water system used to supply water for drinking
purposes and any source or system containing unapproved water.
Bypass arrangements, jumper connections, removable sections, swivel
or changeover devices, or other devices through which backflow
could occur should be considered to be cross connections.

Effluent: the outflow from a body of water such as a stream or that
from a first use of potable water which renders that water as
waste. Effluent from sewage 1is categorized degree of treatment.
For example, primary effluent is the effluent from a wastewater
treatment process which provides removal of sewage solids so that
it contains not more than 0.5 milliliter per liter per hour of
settleable so0lids as determined by an approved laboratory method.

Gray water: waste water other than toilet and or urinal wastes.




Reclaimed water: water which, as a result of treatment of domestic
waste water, is suitable for director beneficial use or a
controlled use that would not otherwise occur.

Reclamation Plant: an arrangement of devices, structures,
equipment, processes and controls which produce a reclaimed water
suitable for the intended reuse.

Tertiary Treatment: advanced, third stage water treatment, usually
with chemicals, primarily to remove nitrogen and phosphates from
the effluent stream.
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CHAPTER 3

WATER RECLAMATION SYSTEME AND APPLICATIONS

3.0 Intreduction

The diminishing potable water supply throughout Florida has sent
state and local authorities seeking alternative methods to reduce
potable demand and increase supply. As mentioned throughout
previous chapters, Florida has experienced growing irrigation
demands, periods of drought, groundwater contamination, and
infrastructure inefficiencies. However, the greatesf burden on the
potable supply rests with Florida’s escalating population, which
has been growing at nearly 600 peoplé per day. Figures 3.1.1 and
3.1.2 represent the relationship between the domestic water demand

in Florida and population growth.

——

Figure 3.1.1 Domestic water demand in Florida
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Figure 3.1.2 Florida population growth

Public perception traditionally considers water to be an "infinite
resource". However, research has concluded that the underground
water supply in Florida‘’s aquifer system has been drastically
depleted. When fresh water is removed, the much denser salt water
surrounding the aquifer fills the displacement. It is estimated
that for every foot of fresh water removed, forty feet of salt
water intrusion occurs. Another critical development in the
depletion of potable water is surface and groundwater
contamination. Wastewater effluent has often returned to the
environment in a hazardous conditions, polluting ecologically sound
areas and destroying potential sources of potable water.

Therefore, the days of considering water as a self-renewing

resource are over.



INDUSTRIAL

Public reuse of wastewater and the release of exhausted effluent

safely into the environment has proven the most effective method

for reducing potable contamination and demand.

Arid and semi arid

regions around the country have employed reclaimed water to reduce

the demand on a very limited supply. Figure 3.2 illustrates the

distribution of effluent reuse in such climates. Although Florida

is not usually considered an arid climate,

it is nevertheless

confronted with several of the water critical issues encountered in

such regions.
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Figure 3.2 Reuse distribution in arid and semi-arid regions




3.1 Reclaimed water classification and value
Reclaimed water applications can be classified as follows:

(1) Agricultural Use:; wastewater that receives primary and
secondary treatment for irrigation purposes.

(2) Non-Potable Urban: the use of grey water in
third-pipe systems for landscape and park irrigation,
dual distribution, ornamental, and recreational
impoundments.

(3) Industrial: involves the use of pH balanced grey water
for uses in mechanical and industrial cooling
equipment.

(4) Direct Potable Discharge: involves the use of highly
disinfected reclaimed water for either direct injection

or percolation inte the ground water supply.

Chapter 3 will examine the complete "reclamation cycle", including
the collection and treatment of wastewater, thé practical uses of
reclaimed effluent, and its subsequent re-collection and disposal.
A secondary study will concentrate on the analysis of innovative
reclamation systems used in the state of Florida. Additionally,
the many ecologically and economically feasible options of
reclaimed water usage will be explored. The goal of this chapter
is to provide insight into the conservation and the environmental
management of Florida’s water resources. In achieving this goal,
the primary focus is drawn toward the reuse of wastewater with an
additional emphasis on potable and non-potable conservation

techniques to:




(1) Reduce the amount of pollutants entering into the
environment by way of rivers, lakes, and aquifers.

(2) Reduce the demand and dependency on potable water
reserves within Florida‘’s diminishing underground water
supply (overdrawn water has resulted in a loss of head
pressure, saltwater intrusion, and ground failure).

(3) Provide the community with an environmentally cchesive

and economically life-cycled alternative.

The average American may use up to 100 gallons of potable water in
the course of a day. The cost of those 100 gallons to the
ecosystem mounts, even if the cost to the user is very little.
This fact, coupled with fragile and 1limited water resources
throughout Florida, have become the engineers’s latest design
challenge. Although the concept of reclaimed water to lessen
demand is not new, the full-scale implementation reguired to make
this system effective is. The Florida Departmént of Environmental
Regulation has set a goal of 40% reuse of the state’s total
wastewater flow. In the most densely populated areas of the state,
the South Florida Water Management District (SWFMD) has indicated
a need for 100% reuse within the next 30 years. A few of the
benefits full scale reclamation can provide include:

(1) Conservation of existing potable water supplies.

(2) Extension of potable water supply production.

(3) Enhancement of overall water supply reliability.

(4) Replacement of wastewater treatment and disposal.

(5) Conservation of energy to produce reclaimed water.




(6) Utilization of otherwise wasted nutrients.

(7) Reduction in receiving water loading pollution.
Reclaimed water has its greatest economical value when its level of
treatment is limited to its intended use. To treat reclaimed water
well beyond established safety standards could make recycled
effluent more expensive than potable drinking water, thereby
reducing its practicality. To become a viable alternative,
reclaimed effluent must offer economic incentives to justify the
added cost of dual Adistribution or third-main piping. To serve
this requirement, municipal. reclamation plants must 1limit the

treatment of water to suit its reclaimed use. The sample flow

. chart below (Figure 3.3) provides municipal planners general

treatment requirements for three common wastewater applications:
agricultural and landscape irrigation, as well as groundwater
recharge. Diagrams such as Figure 3.3 are easily understood, and
are commonly employed to bridge communication barriers between

technical entities municipal administrators.

ODESSA AMMONIA ULTRA REVERSE SIN
WWTP FILTER STRIP FILTER STORAGE I osmosis [T12S"™F=¢T
RAW
|| agricut | L} Lanoscr. ] WATER
IRRIGATN. | | IRRIGATN. BLENDING
GROUND
WATER

Figure 3.3

Wastewater treatment for intended use (Odessa,

EECHAHGE

Texas)



3.2 Reclaimed Water Systems

Reclaimed water by definition "is water, as a result of treatment
of waste, that is suitable for a direct beneficial use or a
controlled use that otherwise would not occur". The primary focus
for developing reclaimed water is to find alternative sources of
non~potable use such as toilet flushing and irrigation, as well as
the indirect potable use of ground water recharge. Potable use of
reclaimed waste effluent has been addressed and even proven
effective by reclamation efforts in Denver, Colorade. Although
this reclaimed waste effluent was treated above most drinking
standards, cost, negative public perception, and liabilities
associated with direct potable use warranted the abandonment of the
program. However, activities requiring potable water such as
drinking and cooking, comprise only about 5% of the total potable
water usage per capita. This criteria alone makes direct potable
use of reclaimed water environmentally inconseguential and

economically inefficient.

As stated previously, the growing environmental concern over
wastewater disposal and increasing potable demand has motivated
municipalities to enhance their reclamation infrastructure.
Criteria for assessing the difficulties associated with potable
demand and wastewater disposal have been identified as:

(1) cCurrent and future water supplies.

(2) Existing and projected water demand.

(3) Existing and projected wastewater generated.

(4) Current and future wastewater treatment and disposal.



However, Table 3.1 demonstrates that Florida has had the capacity
to handle almost twice the flow of wastewater that it currently
processes. Therefore, an efficient operation of existing

infrastructure seems to be lacking.

Table 3.1 Reuse in Florida

1986 1990
Total number of reuse facilities 118 214
Total reuse flow 206 MGD . 320 MGD
Total reuse capacity 362 MGD 585 MGD

Incorporating a reclamation system not only involves considering
the quantity of water required, but also the quality of wastewater
effluent to be produced. Water quality, therefore dictates the
extent and cost of the reclamation process. Controllable and
uncontrollable factors are also cost c¢ritical in implementing a
reclamation program. Controllable factors include the general type
and quality of service to be provided and are subsequently easily
accountable. Uncontrollable factors however, consist of
circumstances that cannot be foreseen, such as drought and
political influence, that can drastically effect the efficiency of
any reclamation system. Additionally, the reliability limits of
the system must be initiated at the onset of the planning process
to establish the parameters regarding cost, value, and return on

investment (Chapter 5: Water Economics). For the guiding principal




behind water reclamation is to provide a method that requires fewer

resources to recycle an acre/foot of water than to import one.

3.2.1 Water quality objectives

Reclaimed water has traditionally been treated for disposal or
limited irrigation. However, as reclaimed water use adapts to
further applications, the quality of treated effluent must also
adapt. Table 3.2 provides general treatment reguirements for
agricultural, nonpotable urban, industrial, and indirect potable

reuse.

Table 3.2 General treatment of reclaimed water types

Use Treatment Requirements
Agricultural Secondary effluent

No irrigation of food chain crops.

Nonpotable Urban Secondary effluent 20 mg/L BOD and TSS.
1.0 mg/L chloride residual
Total coliforms, 200/L
Filtration recommended

Industrial Chlorides, 100-500 mg/L
TDS, 500-1650 mg/L
Alkalinity, 20 mg/L
BOD, 25 mg/L
TSS, 25 mg/L
Sulfates, 200 mg/L

Indirect Potable Treatment to potable quality

To achieve these and other water quality objectives, chemical and
physical processes are manipulated by wastewater treatment

facilities. Figure 3.5 on the following page outlines several




additional

necessary to achieve those objectives,

for specific water qualities.

water

quality

objectives,

Figure

the

treatment process

and suitable applications

3.4 below illustrates a

cchematic relationship between the various levels of raw waste

water treatment incorperated to achiev

e various water gualities.
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Wastewater treatment levels for reuse planning



Water Quality Objective

Treatment
Processes

Remarks

Oxidation of BOD

Biological Processes
- Biotowers
- Activated siudge

Activated sludge more versatile
to handle varying wastewater
quality

Removal of turbidity in
Suspended Solids

Coagulationfiocculationfiltration

Provision of alum and poiymer
addition is mandatory

Removal of Coliforms
(and therefore pathogens)

Disintection using chiorine

- Detention time in chiorine
contact tank varies based on
desired coliform level.

- Demonstrate equivalence if
other disinfectants or different
contact time is employed

Oxidation of Ammonia

Biological Processes
- Biotowers
- Activated Sludge

BOD and ammonia oxidation
can be combined in one
treagmnent step

PR AL i b AN R ML O N

Removal of Magnesium, Silica.

Lime Treatment

Achieves increased cycles of

Calcium Carbonate
or
pH Adjustment

Carbonate Hardness, Organics, -pHof 1.0+ concentration in cooling towers
and Disinfection

Removal of Non-Carbonate Soda Ash Treatment

Mardness

Removal of additional Recarbonation Further increases cycies of

concentration in cooling towers
by removing caicium

Removal of organics, TDS and
Bactena

Reverse Osmosis

Enhances acceptability for
groundwater injection

Nutrient Removal (N&P)

Reverse Osmosis; Bardenpho
process, A % process
(anaerobic, anoxic and oxic)
in conjunction with chemical
precipitation

Required for reuse for
recreational impouncments
and/or discharge into lakes

Figure 3.5 Treatment processes to meet water quality objectives
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1.2.2 Effluent treatment

The actual treatment of reclaimed water is critical to its
performance and acceptability. 'For this reason, most wastewater
treatment facilities producing treated effluent use a multiple
barrier design. This incorporates multiple pathogen barriers such
as lime treatment, ozone, reverse osmosis, and chlorine dioxide to
ensure public health protection. No single process therefore, is
wholly responsible for the removal of a single contaminate. On the
following page, Figure 3.6 illustrates the multiple barrier design
through an overall treatment process involving lime clarification,
recarbonazation, filtration, ultravioclet disinfection, activated
carbon absorption, reverse osmosis, air stripping, ozonation, and

chlorination as a residual disinfectant.

Inherent to virtually all wastewater treatment is the filtration of
solids. Once wastewater is collected, it generally is subjected to
a pre-treatment process that involves the screening of large matter
and the settling of heavy grit. Primary treatment involves the
physical clarification of water in a basin. This clarification
process is achieved by adding filocculents to the pre-treated
effluent to suspend the smaller particles in the water. Coagulants
are often added prior to bond these particles into clusters for
easier filtration. Secondary treatment is commonly referred to as
biological clarification, and involves the removal of organics
passing primary clarification. To establish the amount of organic
waste remaining in the water, BOD (Biological Oxygen Demand) and

coD (Chemical Oxygen Demand) tests are performed. The BOD test
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1. Unchlorinated secondary effluent
2. Lime

3. Rapid mix

4. Flocculation

5. Lime clarification

6. Recarbonation
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8. Filtration

9. Ultraviolet radiation

10. Carbon regeneration
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Carbon absorption
No. 2 water pump station
Chlorine dioxide
Disinfection
Reverse osmosis
Brine

Air stripping
Ozone generation
Ozonation
Chlorine
Ultrafiltration

Figure 3.6 Multiple barrier design for wastewater treatment




identifies the gquantity of oxygen regquired for bacteria to
metabolize the degradable organic matter present in the wastewater.
Test samples are "loaded" with oxygen and nutrients to create the
perfect environment for maximum bacteria metabelization. The
amount of oxygen consumed provides technicians with the ability to
assess the amount of degradable organic matter in the water prior
to bacterial enzyme catalyzation. COD tests measure oxygen demands
at an accelerated rate by artificially oxidizing the water. This
chemical process will oxidize organic compounds that bacteria
cannot. often, a BOD to COD ratio is calculated. This allows
wastewater treatment plants to determine the biodegradability of
the organic compounds present. A high ratio indicates a very
degradable solute where as a very low ratio indicates less enzyme
degradable compounds or compounds foreign to that particular

species of bacteria.

Activated carbon absorption is a common proceés often associated
with Advanced Waterwater Treatment (AWT). This tertiary process
allows the absorption of organic and some inorganic compounds
associated with undesirable water color and odor. The 1loading
capability of the carbon is attributed to the surface area in
relation to its mass. The extremely porous internal structure of
granulated and powdered carbon provides up to 1000 square meters of
loading area per 1 gram of mass. Fifteen minutes of "true contact
time" with this carbon in gravity fed or pressurized columns is
usually sufficient for fine organic removal. However, at a given

time interval the granular activated and powdered carbon will




become exhausted. The granular carbon can either be disposed of in

the sludge process with the powdered carbon, or it can be
recharged. Carbon absorption may be used in place or in
combination with filtration and chemical treatment due to the high

BOD and COD of fecal matter in most "black" wastewater.

Reverse osmosis is characterized by the use of spiral wound
polyamide membranes that act as a physical barrier to the passage
of pathogens and other extremely fine particles. In addition, this
process removes toxic metals, some nitrogen forms, and certain
organic compounds. The osmotic process involves the separation of
pure water and contaminated water. Once the barrier is removed,
only a semi-permeable membrane remains. The pure water proceeds to
move through the membrane with tremendous thermodynamic force to
dilute the contaminate. Once this occurs, the reverse osmotic
process is initiated by forcing the solution back through the
membrane with sufficient force to overcome the natural osmotic
pressure. This process is commonly required to remove chlorides
for pH and salinity control. Brackish water requires approximately
400 psi of pressure to achieve reverse osmosis whereas undiluted

saltwater may require pressures in excess of 1000 psi.

Ion exchangers commonly used in water softeners can be adapted into
municipal service as well if ion pollutants are present. The
polymer structure of the basic resign in the exchanger can either
be positively or negatively charged. This process is induced by

adding the required opposite charged solution to create a stable




loading surface. When the effluent passes through the ion
exchanger, the less favored ion is exchanged for the more favored.
The less favored ion is then allowed to intercede with the outflow
effluent. An ideal example of this process occurs when positively
charged hydrogen ions are introduced to the negatively charged
polymer resin. Influent wastewater is gravity or forced fed
through the exchanging unit. If the water consists of other ions
of greater positive charge, the hydrogen is replaced on the polymer
with that ion. The hydrogen is then allowed to flow-'out into the
effluent. Common elements extracted by this process include hard

water calcium, and sodium. In addition, this process can be

‘reversed by creating a positive polymer field, resulting in the

extraction of undesirable negative ions. A commonly displaced
negative compound by this reversed process is hydroxide. If the
positive and negative systems work in tandem, the hydrogen and
hydroxide will bond to yield pure water. Coincidentally, the
loading on the resin during ion exchange is very'similar to that of

carbon absorption. Therefore, the resin must also be recharged.

Ozonation is a highly rigorous oxidation process to further alter
organic compounds for carbon absorption and disinfection. Qzone can
be produced by forcing pure oxygen gas through a strong
electromagnetic field called a corona, energized just short of
arcing. This process creates the ozone along with very unstable
oxygen radicals. This poor covalent bonding possess a constant
tendency to revert back to pure oxygen. Because of this situation,

ozone cannot be stored or used as a long lasting residual



disinfectant. However, ozone is nevertheless a very powerful
initial disinfectant. When mixed with water entering the ozonation
chamber, the ozone can rapidly disinfect and dissipate without any

"deozonation" process required.

Another popular disinfection processes is the use of chlorine.
Chlorine reacts with water to form hydrochloric acid and
hydrochloric ions. These are the actual free chlorine disinfectants
in the water solutioen. However, chlorine disinfectants in
reclaimed water could have limitations as well. Chlorine as a
residual also deteriorates over a relatively short time span,
leaving an ideal environment for biological growth. The addition of
ammonia into the chlorination process however, allows further
oxidation, yielding monochloromine. This compound could provide a
very long lasting residual for high recycling applications such as
coocling towers and heat exchangers. Yet, concern regarding
ammonia‘’s corrosiveness to common piping matefial such as copper,

may severely limit this practice.

Ultraviolet radiation has also been in limited use to destroy
pathogenic organisms remaining in secondary effluent. The
ultraradiation process destroys the reproductive capabilities of
micro-organisms in reclaimed wastewater. Subsequently, the 30
second life span of most viral and bacterial cells in the effluent
is radically shortened. Finally, nutrients may also be removed to

prevent adverse plant growth in sensitive waterways.



Along with nutrient concentrations, salinity levels have become
another nuisance commonly overlooked 1in advanced wastewater
treatment that could potentially devastate irrigated crops,
landscaping, and mechanical equipment using reclaimed water.
Treatment plants along the coast of the California having the same
hydreclogical characteristics of coastal Florida, have discovered
alarming chloride concentrations in both influent and effluent

wastewater. Three common sources for wastewater salinity include:

(1) Infiltration and inflow from brackish waters.
{(2) Discharges from industrial brine sources.

(3) Discharges from Regenerative Water Softeners (RWS).

The generally accepted norm for sodium chloride concentrations in
domestic wastewater is approximately 100-140 mg/L. However,
salinity readings at treatment facilities along California’s
coastline have recorded chloride concentrations as high as 2400
mg/L. Florida too has experienced high salinity levels in areas
where saltwater intrusion has not only penetrated waste return
lines, it has additionally backflowed into storm sewer mains and
service laterals. As would be expected, salinity levels have shown
dramatic fluctuations between tides, resulting in the need to treat
varying concentrations of chlorides at varying time intervals.
Figure 3.7 defines the relationship between tide heights and
chloride concentrations over specified time intervals at the
Larkspur Pump Station in San Francisco. A careful analysis of the

graph shows the salinity "spike" occurring only at the greatest of



the two high tides, indicating a presence of saltwater intrusion

associated with tides exceeding four feet.
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Figure 3.7 Salinity analysis of influent wastewater




The costs for chloride removal ranges from $5.00 to $800.00 /1lb.
This figure is directly proportiocnal toc the concentrations of
chloride in the influent wastewater. The extreme fluctuations of
salinity levels would force the treatment facility to equip and
treat wastewater for the highest potential chloride concentrations
to ensure a safe effluent for agricultural and mechanical reuse.
This technique would be grossly inefficient and very expensive.
However, the solution to this dilemma can be found at the root
cause. First, salt water must be retarded from .entering the
system. This can be accomplished by designing storm and sanitary
sewer returns as far away from the maximum encroachment of
saltwater. Existing piping and return lines in salt intrusive
locations could incorporate slip or inversion lining to reduce as

much as 90% of the chlorides from entering the system.

Finally, the inevitable chlorides penetrating the system from other
sources such as self regenerative water softeners (RWS), can be
easily extracted through membrane filtration (300-420 psi) and
reverse oOsmosis. Legislative action has all but eliminated
salinity discharges from non-natural sources such as the RWS and
industrial brine processes. Figure 3.8 on the following page
illustrates the priority or "target" range of salinity removal
versus cost. This graph demonstrates the increasing- cost
relationship for added removal of chlorides. Therefore, most
municipalities assign a priority level to the wastewater facilities
where the greatest salinity concentrations are being reported.

This process allows for maximum chloride removal at minimum cost.
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3.2.3 Wastewater facilities and distribution

The increasing demand and diversity of reclaimed water use has led
many reclamation facilities to produce several grades of treated
wastewater effluent. This not only allows a safer and more
economical means to distribute and use reclaimed water, it also can
stimulate further reuse developnent. The extent of treatment
depends almost exclusively on its raw composition and its intended
purpose. Influent wastewater requiring extensive treatment costs
considerably more than influents with lesser contaminates. Efforts
to safely and economically treat various grades of greywater are
currently in operation at wastewater treatment sites around the
country. Figure 3.9 on the following page provides a schematic
view into the possible cost saving process of reclaiming several

grades of wastewater at a single facility.

Two of the very general reclamation systems discussed in Chapter 2
included the Type A and Type B grey water distribution systems. 1In
review, type A grey water systems are composed of a dual supply
lines and dual collection lines. The supply lines serve both
potable and non-potable reclaimed water. The potable line serves
domestic fixtures such as sinks, lavatories, and showers. The grey
line in turn serves the non-potable fixtures such as water closets
and urinals. Grey water collected from non-sanitary fixtures such
as sinks and showers, are returned for treatment. Sanitary
effluent or blackwater, from urinals and toilets, are channeled to

the municipal sewers for disposal.
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Although additional piping may increase initial costs, the influent
produced requires far less treatment and is éubsequently less
expensive to reclaim. Type B systems also provide a dual
distribution supply, yet possess only a single collection line.
The concept concedes a higher cost of treatment in favor of

reducing start-up costs.

3.3 Non-potable Urban

Although several reclaimed water qualities are currently available
in a growing number of municipalities, most facilities reclaim only
a single "irrigation grade" water. In addition, this reclaimed
grade is purposely maintained at lower pressures than potable water
to prevent intrusion in cases where accidental cross-connections
have occurred. Beyond landscape irrigation, the lack of recycled
grades and head pressure have significantly hindered non-potable

urban use of reclaimed water.

3.3.1 Commercial applications of grey water

Reclaimed quality and pressure reductions have severely limited
reuse within commercial structures. For instance, the state of
Florida possesses more commercial condominiums than the other
forty-nine states combined. Yet, commercial structures such as
these represent only a small portion of the reclamation effort in
Florida. Ironically, structures such as these could allow some of
the highest reuse opportunities per sguare foot of land area, due

to the vertical density of people occupying the building.



Once the residual in the treated effluent deteriorates, intricate
mechanical systems such as illustrated in Figure 3.12, can provide
excellent biological breeding grounds. In addition, scaling and
corrosion can likewise increase inner pipe friction, constrict
flow, and reduce blowdown rates. Furthermore, concentrations of
constituents in circulating cooling water are much higher than
those in make-up water due to the evaporation process that leaves
the constituents behind. Subsequently, the three major problems
encountered in reclaimed circulating water are scaling, corrosion,

and biofouling.

Scaling factors:

Calcium carbonate scale formers are present in both fresh water and
greywater, however they are more numerous in the later. Calcium
phosphate scale formers are specific to reclaimed water because of
its inherent phosphate content. This situation could become a
strong scaling factor, especially on the surfacé of heat exchangers
and similar units.

Corrosion factors:

Corrosion factors specific to wastewater effluent include ammonia,
which has proven to be corrosive to copper alloys freguently used
in heat exchange systems.

Bicofoulina factors:

Due to the high concentrations of nutrient rich elements such as
nitrogen, biogrowth may be enhanced in recirculating cooling
systems by the residual organic substrates remaining in the

reclaimed wastewater. Secondary treatment does not go far enough



to remove or sufficiently reduce ammonia,.phosphates, alkalinity,
calcium, and the suspended solids that are responsible for scaling
and corroding mechanical equipment. Therefore, tertiary treatment
is generally required for industrial mechanical use. However,
research has shown when a significant level of nitrate is present,
the result is a reduction in the amount of corrosive ammonia

(Figure 3.13).

NITORSOMONAS
AMMONIA + OXYGEN — NITRATES + ACID
1 NITROBACTER T
CORROSIVE NONCORROSIVE

NH, + 20, — NO3 + 2H™ + H0

Figure 3.13 Nitrification reaction equation

The reduction in pH levels from 10.5 in the make-up water to 7.8 in
the recirculating cooling water without any additional acid,
confirms that ammonia reducing nitrification has taken place within

the system. Nitrates are not corrosive to copper alloys and even



go as far to act as a correosion inhibitor to many metals. In
addition, the acid produced through the nitrification process acts
to balance or neutralize the high alkalinity observed in
circulating reclaimed water. The alkaline carbonates and
hydroxides present in the effluent are therefore balanced and the
nitrification process additionally serves as a self-regulating pH
control mechanism without the need of external acid addition.
However, if a low pH is apparent in the circulating wastewater, the
acidity result of nitrification may overbalance the alkalinity

present and cause a corrosive condition.

Biofouling can be controlled by using biocides such as chlorine,
however where nitrification is economical and beneficial, this
process cannot be applied or the result will be an elevated acidity
concentration within the circulating systemn. Instead, more
frequent cleaning operations of heat exchangers and a higher
initial quality of grey water must be applied. 'Table 3.3 lists the

general level of treatment for acceptable circulating water.

Table 3.3 Criteria for circulating cocling water

Raw Secondary Tertiary Circulating
Component Unit wastewater ef fluent effluent cooling water
pH 7.2 10.5 7.9
Alkalinity mg/L 620 250 00
Hardness mg/L 450 150 250
Chlorides mg/L 350 350 500
Suspended solids mg/L 400 60 15 30
BODs mg/L 450 50 10 <5
coo mg/L 950 240 80 110
Ammonia mg/L &0 35 25 <1
Nitrate mg/L nil 2.2 2.2 13.6
Phosphate ma/L 30 20 0.2 Q.1




MUNICIPAL

WATER E]_“_{]

r- VARM WATER
OPERA-

e 1 | : \ COLD VATER
AMMONIA COOLING PROCESS POVER
REFINERY | TOWER UNTTS PLANT

EFFLUENT | — TOVER : _

LD SLUDGE '
LIME PRECIPITATOR KOV DOWN

Figure 3.14 Industrial treatment of AWT wastewater

Treatment of reclaimed water for specialized purposes beyond the
AWT tertiary stage is generally the responsibility of the consumer.
Figure 3.14 above illustrates the capabilities of certain
specialized industrial users to further treat reclaimed water to
suit equipment specifications. The final disposal of untreated
circulating cooling water is environmentally sound because the
resultant wastewater from the original tertiary treatment is, in
most cases, well above the EPA standards of disposable secondary

effluent.



1.2.3 other water resource issues

The sensitive nature of maintaining both an adequate and high
gquality water supply plus increasing demand on this essential
resource has prompted great concern over the future situation of
the water supply. Insuring the sustainability of water will require
that new methods of water use be examined for their ability to
insure the c¢ontinued supply of this wvital part of Florida‘’s
economy. The key issue is to maintain an acceptable level of
service in terms of water supply at a cost-effective rate while
using management practices that will maintain a sustainable
resource. The question of the cost of an acceptable level of
service to consumers is complicated by the fact that water has
historically been undervalued and overused. This has resulted in
an emphasis upon increasing supply sources instead of designing and
regulating demand. It is becoming more apparent that demand
management should be more carefully considered since the water

supply is not infinite.

These concerns are not confined only to Florida. Rapid and intense
demand on public water supplies caused primarily by sudden
increases in population is causing the same problems in many parts
of the United States. When an area suddenly experiences a sharp
increase in population with commensurate demand on the water supply
infrastructure, an accompanying conflict with previously existing
water demands from such sources as industry and agriculture will
frequently occur. This has a tendency to pit industry and rural

interests against urban residential interests.




3.5.1 Industrial applications of grey water

The Sunflower Electric Plant located in the arid sandhills of
western Kansas, has maintained a zero discharge water balance since
commercial operations began in 1983. The closed water loop balance
at the 320MW coal fired plant is being maintained at the Holcomb
generating station by operating the cooling system at high cycles
and recycling cooling tower blowdown. The net effect is a drastic
reduction in ground water demand. Well water 1is only used to
replace evaporated water lost during operations. The reuse of the
lower quality recycled water is delegated to the desulfurization of
stacks, bottom ash, and ccal handling systems. As mentioned
previously, one of the major concerns of using reclaimed water in
equipment is the extent to which the water will corrode or scale
the internal piping carrying the reclaimed water. The LSI
(Langlier Saturation Index) indicates the tendency of the water to
scale or be corrosive. The power plant maintains that water with
a slight tendency to scale rather than corrode is preferred, making

the optimum pH between 8.0 and 8.3 on the LSI scale.

Additional industrial uses that are less common include industrial
¢leaning, such as stack gas scrubbing at the McIntosh Power Plant
in Lakeland, Florida. This practice removes sulfur dioxide
accumulation. Alternative uses include mist eliminator sprays,
water seals, and ash pond make-up. The phosphate industry too, has
become another major reclaimed water consumer in the state of
Florida. The International Minerals and Chemical Corporation uses

secondary effluent from Bartow for their mining operations, while



eliminating effluent discharge into the Peace river. Paper
manufacturers likewise have become interested in tertiary effluent
to satisfy their 4000 cubic meter water demand for high quality
paper stationary products. The construction industry is currently
using tertiary effluent as well for on site concrete batching, soil
compaction, and dust control. Rockwell International Corporation
has tailored reclaimed water usage into some of the most
sophisticated testing facilities in the world. At the Canoga Park
laboratory in California, reclaimed secondary effluent is being
used to cool rocket engine deflector pads. As demonstrated by this
last section, the potential uses of reclaimed water are nearly

limitless.

3.6 Agricultural

Agricultural uses of reclaimed water are one of the most sensitive
areas for effluent reuse because of the potential of contaminate
transmission to food sources. These food sourceés are characterized
as being direct (crops) or indirect (grazing) paths of biological
and chemical compounds. Other factors to be considered when
determining the suitability of sites for reclaimed water usage are
climate, physical and chemical compositions of the soil, and

proposed agricultural operations.

Climate considerations are imperative for supply and demand
provisions in Florida. Reclaimed irrigation facilities must cope
with the high demand of droughts and the environmentally safe

release of stored effluent during the wet season. Physical



characteristics of the soil and its topography are also important

considerations for finding the rate of permeability. However, the
most significant factor for applying reclaimed water to food crops
is the extent to which substantial levels of consumer hazardous or
growth retarding chemicals are being absorbed by plants. In short,
receiving vegetation must be considered when using reclaimed water
due to the fact that plant growth may either be enhanced or
diminished by the presence of salts, metals, and organics in the

water.

Excessive salinity is an overriding concern for growers in the
state of Florida where saltwater intrusion of freshwater aquifers
has all but destroyed coastal well points. High salinity is often
detrimental to the growth and quality of commercial planting. The
existence of salts such as boron can have toxic effects on nearly
all of Florida’s money crops. However, the presence of chlorides
through saltwater intrusion is inevitable within coastal
reclamation systems. Fortunately, the slightly alkaline
composition (pH of 9.0) of most reclaimed water throughout Florida
should complement minor chloride concentrations, producing a
favorable environment for crop growth. Figure 3.15 on the
following page, provides chloride tolerances of selected plant

species common throughout the state of Florida.



M

Tolerance

Species

High Tolerance -
(Resists chiorides in excess of
400 mg/1)

Australian Pine
Dahoon Holly
Oleander
Hibiscus
Cabbage Palm
Live Oak

Bougainviilea
Lantana
Bermuda Grass

Sea Grape ﬁ

Moderate Tolerance -
(Cannot tolerate chlorides in
excess of 400 mg/l)

Banana
Carambola
Grapefruit
Qrange
Slash Pine
Rubber Tree

Canna Lily
Bromeliads
Iris

Pampas Grass

Low Tolerance -
(Cannot tolerate chlorides in
ﬁ excess of 100 mg/1)

Avocado
Crape Myrtle
Rose
Camphor Tree
Mango
Persimmon
Poinsettia
Jacaranda

No Tolerance -

(No resistance to chiorides)

Figure 3.15 Chloride tolerances of selected species

Chinese Privet
Dwarf Azalea

Formosa Azalea




Nitrogen balances are often required to ensure that reclaimed water
used for large scale crop irrigation is not degrading the ground
water supply. A common method of calculating the amount of
nitrogen (N) or nitrates percolating into the watershed is outlined
by the U.S. Environmental Protection Agency’s Process Design Manual
for Land Treatment of Munjcipal Wastewate 625/1-T1=-008. The
following example compares two sample crops where the
denitrification of the soil profile is 20%, maximum percolate
nitrogen limitation of 10mg/L-N, solving for mu, percclation water,
effluent nitrogen loadings, effluent hydraulic loading, and

irrigated land required.

First calculate the hydraulic loading in feet per year.

Wp = Lw + Pr - ET

Where:
Wp = Percolation water (ft/yr)
Lw = Effluent loading (ft/yr)
Pr = Precipitation = 5.18 inches/yr = 0.43 ft/yr (Table 2)
ET = Evapotranspiration or consumptive use

Cotton: 2345 acres x 35% x 31,0 inches/yr = 2120 AFY

Alfalfa: 45 acre & 8, inches = 62
Total calculated ET = §331 AFY

8331 AFY
Avg ET = ~—=e====-- = 3.55 ft/yr
2345 Acres

Therefore:

Wp = Lw + .43 ft/yr - 3.55 ft/yr
Wp = Lw - 3.12 ft/yr

Next calculate the annual nitrogen loading.

Ln = U+ D + 2.7 WpCp



Where:

Ln = Effluent nitrogen loadings (lb/ac-yr)
= Crop nitrogen uptake (lb/ac-yr)

390 lb/ac-yr x 65% (alfalfa) = 253.5 lb/ac-yr
100 lb/ac-yr x 35% (cotton) = _35.0 lb/ac~yr
288.5 lb/ac=yr

D = Denitrification = 20% Ln

Wp = Lw -~ 3.12 ft/yr

Cp = design maximum percolate nitrogen locading = 10 mg/l-N
Ln = 288.5 lb/ac-ft + 0.20 Ln + 2.7 (Lw - 3.12)(10 mqg/l1l-N)

Ln = 2.7 CnLw (From EPA 625/1-T1-008)

where
cn = applied nitrogen concentrations 25 mg/l1l-N
Lw = effluent hydraulic loading (ft/yr)
Therefore:

Ln = 2.7 (25 mg/l-N) (Lw)
or:
Lw = 0.0148 Ln
Inserting the above expression into the equation for Lw

Ln = 288.5 lb/ac-ft + 0.20 Ln + 2.7(0.0148 ﬁn - 3.12)(10 mg/l=N)
Ln = 288.5 lb/ac-ft + 0.20 Ln+.3996 Ln - 84.24 lb/ac-ft

0.4004 Ln = 204.26 lb/ac-ft
Ln = 510 lb/ac-ft

Finally, the irrigated land required is:

3.06 (365 days/yr) 7.1 MGD
Irrigated Land = ~e=--eece—=ec-sosssossosses= = 1050 acres
.0148 (510 lb/ac-ft)

3.6.1 Agricultural applications of grey water

The reclaimed water cooperative between the City of Sarasota and

the Hi Hat Ranch provides a example of how agricultural reuse of

secondary effluent can be implemented. The 1988 upgrade of

sarascota‘s wastewater facilities enabled the 12,400 acres of Hi Hat




citrus and pasture land to be irrigated by reclaimed secondary
effluent. The AWT quality of this new effluent alsc allowed safe

surficial discharge in the event of overflow.

As shown in Figure 3.16 on the following page, a 36" forced main
extends 12 miles from the Sarasota Waste Water Treatment Plant to
the Hi Hat Ranch. The residual pressure in this main satisfies all
perimeter demands except for the individual spraying of the citrus
groves. Sub-mains ranging from 12 to 30 inches in diameter, extend
in all directions from the central forced main. The site consists
of 61,000 feet of these ductile, cast-iron sub-mains. A turnout-
structure is located at the end of each turn-cut from the main and
consists of an iscolation valve, a flow control valve, a flow meter,

and a flow splitter unit.

A pipe gallery system is implemented to interconnect all flow
routes of the distribution system. The valving iayout connects the
two sources of supply from the treatment plant and storage pond
with the three sources of demand in the northern and southern
portions of the ranéh. The operator has the added flexibility to
simultaneously channel water into the storage pond as water is
being extracted from it. The individual irrigation systems
implemented to distribute the reclaimed water consist of the ridge-
furrow system for pasture lands, and the micro-jet sprayer for the
groves. Additional pumps were required to increase the static head
pressure to 60 psi for spray irrigation. Additionally, the 110

acre, 185mg storage pond fulfills two purposes. First, the pond



serves as the location for the repump and boost cf the 60 psi water
for direct use in the groves.
storage capacity to supply peak demands.

3.16) below illustrates the flexibility of this agricultural reuse

Secondly,

The schematic

it provides the required

(Figure

system.
STORAGE
POND
REPUMP
STATION
POND WATER
* AND/OR PLANT
REUSE
POND WATER __| MICRO JET
AND/OR PLANT SYSTEM
REUSE
DISTRIBUTION
36" FORCE MAIN SYSTEM
PUANT REUSE | (OISTRIBUTION HEADER
PIPES, VALVES, ETC.)
POND WATER | R&F
ANO/OR PLANT SYSTEM
REUSE

Figure 3.16 Ei Hat Ranch distribution system



3.7 Indirect potable use of grey water: recovery and release
The concept of reclaimed water for indirect potable use began when
the first civilizations began disposing wastewater into bodies of
water upstream of other civilizations. In the state of Florida,
the majority of potable water originates in underground aquifers.
Therefore, groundwater recharge using reclaimed effluent is one of
the only practical methods of indirect potable use. Groundwater
recharge by reclaimed effluent has proven to achieve several of the
following:

(1) To prevent and even displace salt water intrusion in

fresh water aquifers.
(2) To store reclaimed water for future use.
(3) To control or prevent groﬁnd subsidence.

(4) To augment non-potable or potable groundwater aquifers.

Recharge can occur by direct injection or by surface spreading. 1In
surface spreading, reclaimed water percolates from basins through
an unsaturated zone into groundwater. This filtration process
through permeable layers of strata cleanses the recharge water
further until finally reaching non-permeable bedrock. Figure 3.17
on the following page illustrates the general principle behind
influent treatment and subsequent aquifer recharge. In natural
surface spreading, it is estimated that the time required for water
to condense in the atmosphere, fall to the earth in a form of
precipitation, percolate into the aquifer, and evaporate upen

surfacing through a spring or well, may take thirty to several

thousand years.
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Direct injection involves pumping reclaimed water directly into a

confined agquifer. Although this method involves considerably less
time for recharge, it nevertheless poses a much greater risk to
public health, and subsequently involve; greater expense. Direct
injection systems similar to those in Montebello Forebay,
California are generally used as a last resort to save a
diminishing aquifer from salt water intrusion. Another form of
indirect potable use can be found along the Colorado river where
state project water and storm runoff are recovered, . blended, and
subjected to tertiary treatment involving media filters, activated
carbon, chlorination, and dechlorination. The reclaimed effluent
complying with the coliform and turbidity requirements of potable

drinking water is then released for watershed recharge.

3.7.1 Wetlands restoration using grey water

Defined, wetlands are transitions between terrestrial and agquatic
regions. Ig addition to surficial rechargé basins, wétlands
provide an excellent source of flood control, pollutant removal,
temperature moderation, wildlife habitat, and public recreation.
Therefore, the innovative concept of using reclaimed water for
wetlands restoration has had widespread acceptability. However, in
the fierce competition for a dwindling water supply, the economic
and political influences of the agricultural, commercial, and

industrial community have often taken precedence.

The level of treatment for wetland reuse depends greatly on the

level of human exposure. Health concerns consist of the pathogenic




and pollutant contamination potential in reclaimed water. Human
health risks are classified within the potentiality of direct
contact with the water, and through indirect contact such as
disease transmission by parasitic organisms. Parasites such as
mosguitoes, are notorious disease carriers in such habitats. These
wetland parasites are often in close proximity to urban areas large
enough to provide the volume of secondary effluent necessary to
sustain the ecosystem. However, the conditions necessary to
transmit diseases associated with highly organic water are very
complex. Thus the possibility of indirect exposure to organic

contaminates is classified as "remote".

The risk of direct or indirect contamination from pathogenic
organisms such as bacteria, viruses, and protozoans, as well as the
risk posed by non-biological pollutants can be minimized by three

wetlands activities:

(1) Sufficient wastewater treatment for wetlands use.
(2) Natural Wetlands processes.

(3) Wetlands design and’ operation.

Wastewate atme o wetlands us includes an initial
pretreatment involving the screening of large solids and the
settling of heavy grit. The following primary treatment involves
the physical clarification of the waste water in a tank. A primary
clarifier is used to allow solids to settle and be removed. Few

treatment plants discharge primary effluent into surface waters.




Secondary treatment is often used to clarify primary water through
biclogical treatment. Secondary water is commenly used for
wetlands enhancement and surface water discharge. Tertiary
treatment involves fine filtration of Suspended solids and is
commonly used for municipal irrigation where direct pPublic contact
may occur. Wetlands enhancement rarely involves this level of
treatment due to the high cost of the advanced treatment.
Additional nutrient removal may be required for discharges into
sensitive receiving waters because of the potential for harmful
algae growth. Disinfection can additionally reduce the pathogenic
content of treated wastewater by a factor of 1,000,000 through the
use of chlorine, ©ozone, and ultraviolet radiation as discussed
pPreviously. Therefore, disinfected secondary water is the most

common effluent discharged into reclaimed wetlands.

Natural wetland Rrocesses consist of the physical, chemical, and

biological Ccharacteristics of the wetland. These natural
properties can greatly reduce the pollutants and pathogens in the
reclaimed effluent, thus reducing the costs of additional
treatment. The following wetland features that enhance this
Process are slow moving water, aerobic and anaerobic zones, water
with high and low light transmittance, porous soils, and a
diversity of aquatic and terrestrial organisms. The pPresence of
these conditions allows the natural settling of solids, permeation
of water through soils, chemical conversion and fixation of many
materials, and predation of adult parasites and larvae. This

process not only allows for the development and enhancement of



seconds.

Florida Institute of Food an Agricultural Sciences) there are six

ways to help make the lawn more drought tolerant.

(1)

(2)

(3)

(4)

(5)

(6)

Apply the correct amount of water to the lawn when it
is required. The roots will grow deeper and the turfgrass
will be hardier. Deeper roots enable the turfgrass to
take water from a larger portion of the ground. In
addition to a healthier lawn, money will be saved on the

monthly water bill and fertilizer will not be wasted.

Mow turfgrass to the appropriate height to encourage
deeper root growth. Set the mower blades to the highest
setting recommended for type of turfgrass used (Table 4.5).
Mow frequently enough so that less than half of the grass

blade is cut at a time. Otherwise, it will be stressed
and require more care.

Sharpen mower blades regularly. Leaf blades which are cut
Ccleanly heal faster than those which are torn. Therefore,
less water is lost through the wounds.

Reduce the amount and number of nitrogen fertilizer
applications to the minimum required. Excess nitrogen
fertilizer produces fast shoot growth, reduces root
growth, and wastes water. Potassium fertilizer can
improve turfgrass tolerance to stress by increased root
growth and thicker cell wall development.

Before selecting or renovating the lawn, evaluate the
needs and the site so that the most suitable type of
turfgrass will be chosen. If properly selected it will
require the least amount of attention in the long haul.

4.7 Usa of Mulches

According to the Florida Guide to Environmental Landscapes there

are five benefits to using mulch:

(1) Reduced water loss from soil.
(2) Insulated soil temperature.

(3) Enhanced root growth.

According to the Xeriscape Council and IFAS (University of



During the establishment period(the time between planting and new
root growth) regular watering to the root zone is necessary. The
of how to water during the

following table gives examples

establishment pericd.

Table 4.3 Water requirements for newly planted landscape plants
e

WARM MONTHS: APRIL . OCTOBER COOL MONTHS: NOVEMBER - MARCH
week 1 week 2-3 week 46 week 7-12 weeh 1 week 2-3  week4-6  week 7-12
Ground Ground
Covers, Sod 0.5 05" every | 0.75" twice Covers, Sod 02s° 0.5" 05"
and mass daily two days a week and mass daily twice & week | once 2 week
plantings plantings
, fill basin fill basin fill bagin fill basin
Trees and il basin . . Trees and basin H
S:bsin twice per m"".“p’ twice :;e Shrubs in 0‘1'-&11 once every | once, twice
containers | appli. daily | '3 ;;"’ '”:" ook containers 2 days s week
. . . Trees and . . .
Trees and {31 basin ﬁ.ll basin ﬁl.l basin fill basin fill basia (Gl basin fill basin ﬁllbau_l
Shrubs - twice per twice per wice per twice per Shrubs- once daily once every | once every | moe, (Wice
ball& | oo daily | SPPL. every | appli every | appll twice ball and 2dayp i1dp 3 weck
buriap 2dn 1dys 2 week barlsp

5

Established plants or grass do not need to be watered every day.
For landscape plants, the best time to determine watering needs is
when the plants start to wilt. If the plant begins to wilt, water
late in the evening or the following morning when the plant can

make the most use of the water. Trees and shrubs probakly will not

wilt. Established trees and shrubs have extensive root systems and
only need watering during prolonged pericds of drought. Turfgrass
needs to be watered when the grass blades fold together expesing
their bases or, the lawn takes a dull blue~green color, or

footsteps on the lawn remain compressed for more than a few

i
i
i
1
i
]
i
i
i
i
i
|
|
i
1
i
1
|
I



4.6 Efficient Irrigation

Selecting the correct type of irrigation system for the landscape
is the first step to efficient irrigation. By choosing and
operating the system correctly it can reduce water bills, fungal

diseases, and maintenance requirements of the landscape.

Other ways to maximize the irrigation system is to group the plants
according to their water and sunlight requirements and then
irrigate the groups separately. By doing this, the plants receive
only the amount of water they need. The three main plant groups in

a Xeriscape landscape are: oasis, drought tolerant, and natural.

The oasis zone requires frequent watering. The drought tolerant
plants can survive extended periods of time without rainfall or
supplemental watering. Natural zones are filled with native plants
that are adapted to the wet and dry extremes of the Florida

climate.

The success of the grass areas highly depends on the soils ability
to drain water. Before sodding, sprigging, plugging, or seeding,
spray water over the future lawn area to check the soil absorption.
If the water is repelled, use a pitch fork to break the surface
tension. Water the area again just before sodding to again check

drainage and to encourage root penetration.




and cause the tree to die. If top soil (fill) is brought onto the
site, it is best to mix the soils together before they are spread.
By mixing the soil it will help prevent problems that may be caused
from the layering of different soils. If it is impractical to mix
the topsoil because of cost, the fill soil should be as uniform as

possible, and the texture should be as close as possible to the

existing soil.

If the soil does not have the proper pH level, it may be necessary
to change its value by adding organic material. The organic
matter(dry manure, peat, composed leaves, or grass clippings) will
improve plant growth and water absorption. If soil amendments are
used they should be mixed into the top 6 ~ 12 inches of large areas
of soil before planting. If the soil has a low acidic pPH it can be
corrected with dolomite or lime. 1In the case of high acidic pH
values, it is sometimes a better solution to use plants that

tolerate a high pH because the high level carinot be permanently

corrected.

4.4 Appropriate Plant Selection

One common mistake made during plant selection is using a fast
growing shrub. A fast growing shrub will get quicker aesthetic
results, but it will also require a lot more maintenance because of
its need for frequent pruning. The Florida Guide to Environmental
Landscape has set up a table to help match the plants to the site
(Table 4.1). Begin in step 1 by checking the site characteristics

which match those found in the specific areas of planting. Proceed
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changes that need to be made to correct erosion and runoff.
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Figure 4.6 BSoil analysis

Soil samples should be taken in order to test the pH level. The pH
of a soil governs its ability to supply nutrients to plants. The
soil should be tested in two or three areas of the site and in any
pPlace where the soil is visibly different in color, texture, or
consistency. If there is going to be a garden or a designated area

for certain plants such as roses or vegetables, it is a good idea

to test these areas also.

If there is compacted soil on the site, it should be broken up
before planting begins. The soil can be rotilled, but this should

be avoided beneath tree canopies because it can damage the roots




Figure 4.5 Design pitfalls

4.3 Soil Analysis

A soil analysis is essential for every site in order to give the
plants full growth potential. If the soil is too compacted or
poorly drained, it may not contain enough oxygen for the plants to

grow. To test soil for drainage, dig several holes about 18" deep

in each section of the site (Figure 4.6). Compacted areas will be

difficult to dig in and may retain water longer. During and after

rainfall, study the flow of water across the property, and note the

.
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Figure 4.3 demonstrates the low maintenance landscape. The
landscape is set up more for entertainment than recreation and the
smaller turf area requires less upkeep. In Figure 4.4 the
landscape 1is set up more for recreational use in the lawn area.
The landscape in Figure 4.4 requires higher maintenance and may be

more suitable for a family with children.

4.2.3 Avoiding Design Errors
In order to avoid design errors the design steps provided by the
Florida Guide to Environmental Landscape should be followed (Figure

4.5).

(1) Locate large trees at least 8-feet away from curbs and
sidewalks to avoid damage.

(2) Locate trees in beds or mulched areas to aveid difficult
mowing conditions.

(3) Smooth out bed lines. Wavy lines often distract form an
otherwise good design. :

(4) Do not place obstacles in the lawn, put them in beds.

(5) Large shrubs in the parking lot block visibility.

(6) Eliminate narrow strips of grass. They add to mowing
costs and are difficult to irrigate.

(7) Do not complicate the design with too many kinds of
plants.

(8) Allow at least a 12 x 12 foot scil-area for proper tree
growth. Trees planted in small areas grow poorly or raise
the curb.

(9) Eliminate individual shrubs growing in lawn. They
increase maintenance and distract from a good design.

(10) Locate annuals in beds, not in the lawn.



4.2.2 The Xeriscape Design Process

After all important elements are considered, the design process can

begin.

A proper design can cut utility costs by 30% and decrease

water bills by up to 650%. When designing a landscape the

principles provided by the Florida Guide to Environmental Landscape

should be followed:

(1)
(2)
(3)
(4)

Design the landscape so maintenance costs are low.
Group plants which have similar cultural requirements.
Use mostly drought tolerant plants.

Design an efficient irrigation system.

The two following sketches demonstrate how different families may

design their landscape te fit into their lifestyles and maintenance

requirements.

— AL 2~
‘-Mhm.ﬁ-:h of P4 240,00 nrll 0 3 . -
Lawn Lawn :
3
Patio o
Deck Patio Dech £
0
HOUSE HOUSE .
Lawn
Lawn
Morth
Figure 4.3 Low maintenance Figure 4.4 High maintenance
landscape landscape

-
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To maximize energy savings, make note of the shading patterns cast
onto the building by existing trees and shrubs. Save or plant new
trees and shrubs that shade the east and west walls to lower air
conditioning costs. Prune the shrubs and trees on the north and
south walls to allow sunlight to reach the building during the

winter months.

In order to achieve maximum effectiveness of the landscape, note
the hours of direct sunlight each area of the landscape receives
(Figure 4.2). The sun areas need to be noted so that sun and shade

loving plants will be planted in their appropriate environments.

.

* Existing Woods

Figure 4.2 8Sunlit areas of proposed landscape site



(8) Views
Note any views that may need to be preserved, or
blocked/screened.

(9) Existing qualities
What plants, rocks, slopes, structures will be retained in the
landscape?

(10) Drainage

Is the existing drainage adequate, or does it lose or retain too

much water?

4.2.1 Site Attributes and Problems

According to the Florida Guide to Environmental Landscapes, the
first step in designing a new landscape or modifyiné.an older one
is to determine the attributes and problems of the site. To
determine all aspects of the property, a bird’s eye sketch should
be drawn (Figure 4.1). The sketch should show approximate
locations of property lines and existing or planned structures such
as the house, driveway, walks, deck or patio. The sketch should
also note any existing plants or trees that are to remain in the
landscape, and other characteristics such as sun patterns, utility

lines, and water runoff.
HOUSE 1
arth

L )

Existing Woods
b 3

Figure 4.1 Bird’s eye view of a proposed landscaping site



enhance a gquality Xeriscape landscape. When the first six
principles have been followed, maintenance of a Xeriscape landscape
is easier and less expensive. In addition, because a Xeriscape
landscape is healthier and uses a minimal amount of water, less
fertilizer, pesticides, and other chemicals are needed to maintain
the plant material.

4.2 Planning and Design

Planning is the most jimportant step in a Xeriscape landscape
because it takes into account every aspect of the property and it
determines whether or not the final Xeriscape design will be
successful. Properly planning a Xeriscape landscape can reduce the
initial expenses by installing the landscape in phases. When
planning a Xeriscape landscape, a number of important elements
should be taken into consideration. Some elements are:

(1) Landscape needs

which is more important in the final outcome, function or beauty?
How much money is in the budget for the landscape? How quickly
does the landscape need to be finished (immediate results vs.
phased~in design execution)?

(2) Time

How much time will be spent maintaining the landscape? Will the
design require high or low maintenance?

(3) Yard activities

Make sure the Xeriscape is designed with all yard activities in

mind: ie. garden parties, formal entertaining, recreation, or
pleasure.

(4) Storage needs
Will there be any need for storage in the landscape?

(5) 8tyle/image
Will the landscape look traditional, formal or natural?

(6) Plants desired
If particular plants are desired, make sure they are incorporated
in the design.

(7) Vegetable gardens
Are there any special purpose areas that need to be set aside?




CHAPTER 5
WATER ECONCMICS

5.0 Introduction

Today’s population is becoming increasingly interested in the
concept of a sustainable society, a society that recycles resources
to the maximum extent possible and that uses resources in a
fashion that allows them to regenerate. Water is a renewable
resource 1if properly utilized. A sustainable society would
collect, treat, and recycle its wastewater and price its potable
water at the same cost as obtaining new supplies.! Importing water
is a potentially dangerous trend that may result in wholesale
ecosystem upset and should be considered only a short term
solution. If water is priced appropriately, waste and uneconomic

uses will be diminished and appropriate conservation will occur.

5.1 " Pricing Mechanisms

The supply of water has been considered virtually limitless by
Americans, treated as if it had no intrinsic value. Pricing
mechanisms, in fact, tend to make water appear to be far cheaper
than it really is. In california, for example, a 1985 study showed
that farmers in the Central Valley were paying only $6.15 per acre-
foot (85.8 cu m) for water that cost the government $72.99 per
acre-foot to deliver, amounting to a subsidy of $50,000 per year
for each farm. Translating this to cost per thousand gallons, the
subsidized cost is $0.27/thousand gallons while the goevernment’s
cost is $3.22/thousand gallons. This order of magnitude difference

due to government subsidies makes water so cheap that there is




little reason for farmers to exercise caution in using water.

Typically 50% of all water used in agriculture is wasted, lost
through leaks, application to areas where plants do not grow, and
evaporation. The Federal Government pours $3.5 billion per year
into water projects, in effect subsidizing the wholesale waste of
water. If farmers were to save 10% of the water they use, the
water availability for other uses would double. Present pricing
mechanisms maKe it wunlikely that agricultural interests will
institute water conserving and water reclamation methods because

economic incentives are not in place.

The same lack of concern for a scarce resource holds true for many
municipalities that in effect provide a similar level of subsidy
for their residents. In New York there was for many years only a
flat rate charge for domestic water use. Water meters were simply
not used, with the result being that 200 million galleons (750,000
cu m) of water per year were wasted through leaky faucets, toilets,
and water pipes. A drought in 1988 finally convinced the city to
begin a ten-year, $290 million program to install meters and reduce

waste.

The real cost of water should include environmental damage, future
use, and public subsidies. If this were the case, conservation and
the use of reclaimed water systems would be far more attractive.
Another view is that water should be subject to market forces as
are other commodities. However this is not possible in Florida

because it is against the law. The water management districts



allocate water and it could be said that the system used in Florida
is a "political economic allocation system" rather than a "market
allocation system." The challenge is that, in order to make the
system function properly, the opportunity costs of water should

somehow be reflected in the pricing mechanisms and the state would

then be serving the role of a market systen.

Another point that should be noted in discussing the economic
implications of water reclamation systems is that water resources
and the waste assimilative capacity are closely coupled. The more
water that is consumed means in general that there will be a
corresponding increase in wastewater to be processed. Third-main
water reclamation systems help mitigate the demand on wastewater

plant capacity by providing a relatively low cost of water disposal

and a reduction in water demand for non-potable, clean water uses.

$.1 Water Cost in Florida

Current water rates in Florida vary greatly, from 80 cents to over
five dollars per thousand gallons. The true cost of. water is
difficult to determine although there are several methods that can
be utilized. The replacement cost of water can be compared to the
potential need to turn to desalination, costing about
$3.20/thousand gallons to convert raw seawater to potable water.

Florida’s Water Reuse Task Force applied a method called eMergy
Analysis, developed at the University of Florida, to determine the
overall cost of water. Using the eMergy method, the Task Force

concluded that groundwater had an average value of $0.90/thousand




gallons., Broward County used a price of $1.50/thousand gallons in

a recent study to assess the feasibility of a water reclamation
system. Clearly the outcome of any benefit-cost analysis will be
greatly affected by the price of water utilized in the study and it
is important that water not be undervalued in order to afford water
reclamation systems a fair opportunity to demonstrate their

economic advantages.

5.2 Economics of Reclaimed Water (Third-Main) Systems
The economics of implementing a reclaimed water or third-main

system has three components:

(1) the retrofit of the existing wastewater treatment with
tanks, piping, controls, and other system components to

provide reclaimed water to the third pipe system:

(2) the cost of the distribution systém (third-pipe) to

deliver the reclaimed water to the end-users;

(3) the cost of the third-pipe system within the facility or

the cost of new distribution piping for irrigation.

Item (1) above could also consist of an expansion to an existing
wastewater treatment plant or the construction of a totally new
plant. Thus the unit costs for reclaimed water could vary greatly
from jurisdiction to jurisdiction depending on the situation at the

local treatment plant. The more modifications that need to be




made, the higher the cost of the reclaimed water. Construction of

a totally new plant may or may not incféase the costs depending on
the age and capacity of the existing plant. Consideration must
also be given to upgrading the plant, if necessary, to provide
adequate treatment of the wastewater for recycled use. Offsetting
these costs may be the reduced costs associated with disposing of
the wastewater through well injection, Rapid Infiltration Basins
(RIB), or other means because the water is being reused rather that

posing a disposal problem.

Item (3) will also vary greatly depending on the situation. For a
new building the cost of a third-main system will be far less than
the cost of retrofitting an existing building. New buildings would
also have the option of an internal grey water system, further
reducing demand for potable or recléimed water. Irrigation of
agriculture or golf courses would also¢ require the consideration of
a control system to interconnect the local irrigation system with
the third-main so that contamination will not occur. If adequate

reclaimed water is made available then the withdrawal of ground

water can be minimized.

The result is that the economics will vary greatly from
jurisdiction to jurisdiction and within the jurisdiction depending
on use type. In every case however, the cost of providing
additional potable water service has to be compared to the cost of

providing reclaimed water service via a third-main system. As




mentioned in paragraph 5.1 above the price of water can be

considered to vary greatly. The lower the price selected for water
for a feasibility study of water reclamation systems, the less
probable will be the outcome in favor of selecting a reclamation
system for implementation. It would appear that, in 1992, a price
between $1.50 and $3.00/thousand gallons for a new raw potable
water source would be appropriate for most locations in Florida as
a basis for examining a potential third-main reclaimed water
system. Additionally it would be a fair assumption that the cost
of water will escalate or inflate at a rate substantially greater

than the general inflation rate.

The following are several case studies that may assist
decisionmakers in selecting appropriate parameters for determining

the benefit-cost ratio for third-main systens,

(1) Aqua II, San Diego, California

Description: Aqua II is a 1 MGD, full reuse treatment plant at sSan
Pasqual, cCalifornia. Water is provided for irrigation of
municipal, industrial, and agricultural areas. No storage

facilities are available for meeting peak water demands.

Economics: The following criteria were utilized for the financial

analysis.
Loan interest: 4%
Discount rate: 6%
Rate of inflation: 4%
Useful life, pumps, stations: 30 years
Useful life, pipelines: 50 years

Loan period: 20 years



The capital cost of the plant was $4,517,000 with 1locans

administered by the State of California Water Resources BRoard.

The pricing of the reclaimed water has two tiers: $0.756/thousand
gallons for agricultural users and $1.09/thousand gallons for
municipal and industrial users. The cost of the treated water was
$1.89/thousand gallons and for a source of new water the cost would
be $2.00/thousand gallons. At the present time revenues exceed 0&M

costs by $256,800/year and the loan is expected to be paid off

within the required 20 years.




(2) Broward County, Florida

Description: In May 1991, the South Florida Wwater Management
District (SFWMD) issued a draft plan for the water supply in

Broward County. The goal of the plan is to reuse all domestic

wastewater flows within 20 years.

Economics: After comparing several reuse strategies, the plan
concluded that the optimum reuse would be large scale irrigation at
a cost of $0.83/thousand gallons, compared to the development of
new sources from the Floridan aquifer of $1.50/thousand gallons.

Residential irrigation use was predicted to cost $1.35/thousand

- gallons and a system to provide this service is currently not

economically feasible. Future water price increases or water

shortages may change this situation.

The decision flowchart that was used by the SFWMD is shown inn

Figure 5.1.

Consider
Reuse
Implementation

Is Program Is Program Is Abandon
Cost Effective No  Cost Effective No implementation No Program
To Utility/User? w/0ther Law?
Beneficiaries?
Yes Yes Yes
Implement Implement Implement

Source: A Comprehensive Review of Effluent Reuse Potential
in Broward County, Florida: P. Davis, J. Cowgill, W. Rerwin,
G. Fox

Figure 5.1 Reclaimed water project decision program



(3) IQ Water Project, Loxahatchee River, Florida

Description: The Irrigation Quality or "I.Q." Water Project has
been in operation for seven years, serving nine golf courses on
Florida’s east coast with 4.6 MGD of treated wastewater daily.

Another three golf courses will be brought on line in the next four

years, delivering an additional 1.4 MGD.

Economics: The full water reclamation system will cost $6.8
million upon completion with $5.65 million having been expended to
date. Approximately 45% of the system cost has been incurred due

to the construction of a filter pump station and filters.

Costs for capital ranged from 17.3 to 19 cents/thousand gallons\,

depending on the stage of system development.

Significant new operational and maintenance costs were incurred
with the functioning of the water reclamation”system components,
40% being due to manpower, 20% due to utilities, 20% to additional
chemicals such as chlorine, and 20% due to spare parts and other
expenses. Operating costs of the IQ System have averaged 11.8

cents/thousand gallons for the past five years.

Fees were set at 20.5 cents/thousand gallons for the original golf
courses under contract, with later contracts being established at
27.5 cents/thousand gallons. Provisions for increasing fees due to
inflation are part of the contracts. 1In 1995 when all 12 golf

course are ceonnected, annual revenues are forecast to be $510,000.




The result of combining the capital cost of about 18 cents/thousand

gallens with the operational cost of about 12 cents/thousand
gallons gives a total cost of about 30 cents/thousand gallons. The
result is a shortfall of between 6 and 10 cents/thousand gallons
that must be subsidized. The decision on the part of the local
authorities to proceed under these conditions was driven largely by
the desire to reduce the demand on the limited supply of
groundwater in the aquifer by golf courses. This would allow the
pPlanned growth of their community to continue without risking an

inadequate future water supply.

A second result is that the need for a deep injection well to
dispose of the effluent has been largely eliminated by the reuse
program. Use of reclaimed water for domestic uses such as lawn
watering would have the added benefit of reducing the demand for
potable water, thereby decreasing the load on the water treatment

pPlant and the potable water distribution systen.

$.3 Economics of Reclaimed Water in Commercial Buildings

The Irvine Ranch Water District (IRWD) located in Orange County,
California has successfully used reclaimed water in high rise
buildings. Through preliminary feasibility studies, the IRWD
determined that approximately 70 - 90% of the water used inside
such a building is used for flushing toilets and urinals and that
80% of the total water used for this type of building including

landscape irrigation could be reclaimed water. In a study made for



the seven story high rise building, 3 Park Plaza, the first

commercial building to use reclaimed water in the United States,

the following data were collected:

Table 5.1 Total water use, 3 Park Plaza (Jamboree Tower), Irvine,
California

Percentage of Domestic Water Used 21.54%
Percentage of Reclaimed Water Used 78.46%
Cost of Domestic Water $0.53/thousand gal
Cost of Reclaimed Water $0.48/£housand gal

The Irvine Water District found the factors which make the use of

third pipe systems feasible in commercial applications to be:

(1) Use in buildings which are six stories or more in height
These buildings tend to have both a large water demand and
central utility placement design.

(2) Large point lcads

The average base allocation of water for a light industrial or
standard office commercial building is 2,400 gallons per acre
per day in the IRWD. However, high rise buildings in the six
to sixteen story range frequently exceed the allocation. The
IRWD attempts to make up for this discrepancy by using & high
rise surcharge for large demand. This does not enable the
system to operate more efficiently or to meet supply during
peak locad periods. And because infrastructure is installed
before buildings are in place, the cost of enlarging systems
or building new ones is not met. Therefore, high rise
buildings which use 80% less water are thought to be the most
effective way to increase the life of the infrastructure and
keep down costs.

(3) Central utility cores

In a high rise building of Type 1 as described by the Uniform
Building Code, utilities are all placed in the center. This
allows all of the reclaimed water fixtures to be supplied by
a central common riser while separating the potable water
supply from the non-potable supply. Risers can be placed on
either side of the core to aid in the prevention of cross
connections.




(4) Primarily occupied by adults
Because the user of reclaimed water for non-potable uses is
required to be aware at all times of the danger of ingestion,
a building which is primarily occupied by adults is desirable
so that warning signs and user directions may be facilitated.

(5) Controlled access to plumbing
Accidental cross connections occur most frequently where the
user is uneducated in the use of the system and where there is
unlimited access to users who might not be familiar with the
system. In high rise buildings, the plumbing is not
accessible to the general building user as it is placed behind
walls and locked compartments.

(6) Designated maintenance staff
Normally, high rise buildings have maintenance staffs with
adequate supervision to make all repairs and facilitate
cleaning. This represents a single point of control of the
system by staff and inspectors from the local municipality.

An educated maintenance staff greatly reduces the possibility
of accidental tapping.

The cost to a private owner for plumbing to accommodate a third
pPipe system 1is higher on an initial basis than that for
conventional plumbing. For residential applications, this higher
cost is not nearly as significant as that for commercial and
industrial buildings. There are various methods for structuring
costs of water use utilized by local municipalities and .therefore
a variety of incentives which might by offered to owners to help
defray costs. Local conditions such as propensity for seasonal
droughts, availability of water, and cost of supplying water create
variability in water costs for owners. Some municipalities have
actually subsidized the cost of a commercial building by paying for
the increase in cost of plumbing. Using cost data from the case
study of the 20 story Jamboree Tower in Irvine Ranch, California,

an understanding of the increased cost to owners and one of the




possible strategies to mitigate this cost may be found.

The building is located in a drought-prone area where the local
municipality has adopted a sliding scale rate assessment to
encourage water conservation. In this area, users have been
required to reduce water consumption by at least 20% in order to

avoid paying higher rates. The cost of the plumbing for Jamboree

Tower is as follows:

Table 5.2 Cost of Plumbing System, Jamboree Tower, Irvine,

California
Total Estimated Cost of Building $28,240,000.00
Total Estimated Cost of Conventional Plumbing $717,470.00
Estimated Increased Cost for Third Main System $64,130.00
High Volume Water Surcharge Fee (Deferred) $35,110.00
Developer’s Capital Cost Increase $29,000.00

The number of fixtures for this building are as follows:

Fixture Number
Toilets 76
Urinals 38
Sinks 95
Floor Drains 19
Total 228

The building was plumbed to use reclaimed water only for those

fixtures listed above. Estimated cost per unit fixture is $127.19.

The following water charges were calculated based on the months of
April, May and June 1991 in which actual water charges were
compared with what the building would have paid had it used only

domestic water and not reduced consumption by 20 per cent.




Table 5.3 Actual angd Projected water char
Tower, Irvine, california

ge comparisons, Jamboree

Month Actual Projected
April 1991 $ 363.45 $ 428.24
May 1991 $1,763.28 $2,490.00
June 1991 $5,204.23 $7.171.41

The net result of this analysis is that the owner can reasonably

expect to recover the initial capital cost of the third main system

in approximately four years.

5.4 Economics of Industrial Reclaimed Water Systems:
Industry

commercial and recreational businesses. Industrial operations

such as the citrus industry could benefit from the installation of

reclaimed water systems in their packing houses.

The citrus industry utilizes washwater to clean newly picked citrus
as the first step in pPackinghouse operations. Chlorinated water
is sprayed onto the fruit for disinfection for this purpose. pue

to problems with disposing of the washwater and “increased

regulatory pressures from DER, packinghouses are determining that
it is economically feasible to consider reusing the washwater. The

reused water can be used for several purposes:



Washing and rinsing fruit

Washing trucks and process equipment
Make-up water for cooling towers

Cooling water for refrigeration compressors
Non-potable water supply

o W N

A typical packinghouse with a requirement for 20,000 GPD will have
a construction cost of $25,000 to $30,000 for a reclaimed water
system. The payback period for a typical treatment/reuse facility
is 1% to 30 months of operation. Savings are estimated to be
upwards of $2500 per meonth for a plant that would: otherwise use

20,000 GPD.

Among the Florida citrus organizations that have had experience
with packinghouse reclaimed water systems are:
1. Mount Dora Growers Cooperative

2. Gray'’s Orange Barn, Lake County

Washwater reuse has the potential of saving 1.5 MGD. The problems
with disposal of citrus washwater and pressures from State and
local regulatory agencies 1is forcing the industry to consider
reclaimed water systems as a viable option for handling their

washwater problems.
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CHAPTER 6
PUBLIC PERCEPTION AND GOVERNMENT POLICY

6.0 Introduction

The reuse of wastewater evolved from two basic needs. First, it
began in Europe as a method of disposing of urban wastewater from
European cities, avoiding the pollution of rivers, lakes, and
streams by using the effluent for agricultural irrigation. Second,
and more recently, it has served as a source of additional water
for water-short regions.t Water reuse or reclamation projects
usually are initiated with large scale agricultural or industrial
users. If the economics dictate, the reuse system can extend into
newly developed areas of the region. Accomplishing the same
operation in areas that have already been developed are far more

costly due to system retrofit costs.

6.1 Public Perception

Reusing wastewater for other than drinking purpose poses no health
problems and has generally been enthusiastically welcomed by the
general public. Using reclaimed water for drinking water is not
presently practiced due to the uncertainty as to health effects and
the public perception that reclaimed wastewater, no matter how well
processed and cleaned, is not suitable for consumption. Reclaimed
water can serve as a substitute for potable water in many
applications: urban irrigation, industrial processing, c¢ooling,
cleansing, construction, toilet flushing, fire protection,

reinjection into the aquifer system. The result is the release of




significant quantities of drinking quality water for the use of the

public.

Public perception can serve both as a source of support for a
proposed water reclamation project if the public is carefully and
clearly informed as to the purpose of the system, the uses of the
reclaimed water, the advantages of the system, the economics of the
system, and the overall environmental effects that will result.
Mishandling of the marketing effort to positively influence public
perception can also cause the end of a reclaimed water project,
especially if health issues are not addressed and if the economics
of the proposed system are not clearly justified. Policy makers
need to pay heed to the basics and insure that the public is

included in the decision making process.

6.2 National Policy

National policies concerning water were basically formed at the
beginning of the century when there was a need for toll-free inland
waterways and protection of existing populations against flooding.
A 1970 report by the National Water Commission concluded that
policy regarding water use was anachronistic and had ne bearing on
present and future water needs. Further encroachment into
floodplains to create new housing developments and commercial
enterprises could no longer be considered good practice. The vast
increase in the use of chemicals created potential dangers for

existing populations as the struggle to keep the sources of




drinking water safe became increasingly difficult. Overpopulating
naturally dry regions caused serious long term water shortages.
The conclusion of the report was that the country had a serious
problem which called for debate and resolution of water issues.
Appropriate follow-on legislation was deemed to be imperative.
However, since that time little has been accomplished because a
consensus on major issues has not been reached by the opposing

forces.

Problems with policy setting include the fundamental difference
between the water rich eastern United States and the water poor
western United States, the validity of massive transfer of water
from one region to another, and cost sharing. The report concluded
that the nation has two critical issues facing policy makers.
These same issues are central to Florida’s water concerns. They
are: (1) the in-stream recreational and property development uses
of water versus the out-of-stream individual aﬂd corporate uses of
water and (2) the inability of the population to be able to view

water as a scarce resource.

6.3 Laws and Regulations
The following is a brief overview of the origins of the regulatory
bodies and laws which controcl the use and disposal of water in the

United States and Florida.




6.3.1 Federal Laws and Policy

(1) Flood Control Act, 1948

The Flood Control Act directed massive projects related solely to
flood control to be carried out in the United States, particularly
in south Florida, by the Army corps of Engineers.

(2) Water Quality Act, 1965

This required states to classify waters according to their uses and
to set water quality criteria and standards so that the designated
uses would be protected.

{3) Water Pollution Control Act Amendments, 1972

These amendments tightened the language of the Water Quality Act
and provided for intervention by the federal government if states
failed to set water standards.

6.3.2 Florida Laws and Policy

(1) Central and Southern Florida Flood Control District, 1949
This was the precursor to the present-day existing five water
management districts and was created in direct response to severe
flooding in southern Florida in 1947 and 1948. Its chief
responsibility was to manage the newly formed Central and Southern
Florida Flood Control Project which constructed numercus canals,
levees, and control structures in south Florida.

(2) Restructuring of the State Board of Health

Chapter 381, Florida Statutes was written giving the State Board of
Health the authority to adopt and enforce K rules concerning
communicable diseases, sewage disposal, and drinking water quality
(treatment and supply). This, in effect, represented the first
attempt to consolidate an increasingly large number of Florida
pollution laws.

(3) Florida water Resources Act
This act created the Department of Water Resources. The Department
was responsible for permitting consumptive use of water and
initiating water conservation measures in areas where there was
significant salt water intrusion.

(4) South Florida Water Management District, 1961
Because of heavy flooding and property damage in the Tampa Bay area
in 1960, the South Florida Water Management District was created.

(5) Florida Air and water Pollution Control Act, 1967

Written as a response to the Federal Water Quality Act and the
Water Pollution Control Amendments, this act repealed most of the
previous peollution control laws in Florida and basically
consolidated control authority in the gevernor and cabinet through
the creation of the Florida Air and Water Pollution Control
Commission. However, it did nothing more than require prior notice



of proposed construction with an accompanying sixty day waiting
period during which it had the power to refuse,. In 1971, all
construction considered to be a source of pollution was required to
obtain a permit.

(6) Governor’s Conference on Water Management, 1971

This conference marked a change in Florida’s water management
policy by concluding that the issues of water use, land use, and
growth policy were interconnected.

(7) Water Resources Act, 1972

This act was part of the legislation which followed the Governor'’s
conference. It was recognized by the National Water Commission as
a landmark model water statute. Other important acts of 1972 which
were born of +the conclusions of the conference were the
Environmental Land and Water Management Act, The Comprehensive
Planning Act, and the Land Conservation Act.

The Water Resources Act created the remaining three water
management districts: the St. Johns Water Management District, the
Suwannee Water Management District, and the North Florida Water
Management District. The scope and power of the five districts
were greatly expanded by this act and general administrative
control was placed in the hands of the Department of Natural
Resources.

(8) The Environmental Reorganization aAct and The Department of
Environmental Regulation, 1975

The act was in response to the perceived lack of accountability and
duplication of functions concerning water use. The agency was
created to centralize management of Florida’s environmental
problems and given general authority to supervise the actions of
the five water management districts which were given the authority
to exercise all of the responsibilities outlined in the 1972 Water
Resources Act.

(9) safe Water Drinking Act, 1977
This act gave the Department of Environmental Regulation the power
to regulate public water systems.

(10) The Water Quality Assurance Act, 1983

The most important impact of this act was to relegate water well
contracting licensing, regulation of stormwater runoff, and deep
well injection permitting to the five water management districts.
It also provided for mechanisms to detect ground water
contamination and prevent groundwater pollution resulting from
indirect sources such as septic tanks, pesticide runoff and
improper disposal of hazardous materials.




6.4 Current Florida Water Policy and Concerns

Several prolonged periods of drought in Florida which have caused
water management districts to place restrictions on irrigation have
led to the growing popularity of reclaiming water for non-potable
uses. The state has published quidelines for municipalities
considering reclaimed water programs and call for a minimum of four

levels of reuse to be studied:

Maximum: Reuse of 75% of wastewater genergted

Medium: Reuse of 40 to 75 % of wastewater generated
Minimal: Reuse of less than 40% of wastewater generated
No Action: No additional reuse is implemented.

The basic concept behind the various water reuse programs in
Florida is stated by a Florida DER directive found in the Florida
Administrative Code, Chapters 17-40, Section 17-50-03 which states:
"Before a consumptive use permit (for water extraction) is issued,
consideration will be given to the lowest quality water which the
applicant has the ability to use. If it is determined.that the
applicant can use lower quality water and such water is available,
...the consumptive use permit will be issued only for the use of
the lower quality water." The mandate for use of the 1lowest
quality of water sufficient for the intended use is the foundation
of the various reclaimed water programs in Florida. The need to
use the lowest quality of water is a direct result of the inability
of infrastructure and sources of clean ground water to keep pace

with Florida’s growth.



The most important laws and policy statements concerning the reuse

of water in the state of Florida are the following:

(1)

(2)

(3)

(4)

($)

(6)

(7)

Chapter 17-4 ,Florida Administrative Code, (FAC), Permits
This statute requires performing reuse feasibility studies
prior to permitting new or expanded surface water discharges.

Chapter 17-302, FAC, Surface Water Quality Standards

This statute reiterates the requirement of the feasibility
study prior to the permitting of new or expanded surface water
discharges.

Chapter 17-40, FAC, Water Policy

This statute makes reuse mandatory in "critical water supply
problem areas" if economically, technically, and
environmentally feasible.

Chapter 17-600, FAC, Domestic Wastewater Facilities
This statute defines terms pertaining te reuse and treatment
standards such as levels of disinfection and reliability.

Chapter 17-610, FAC, Reuse of Reclaimed Water and Land
Application

This statute describes comprehensive rules governing the use
of reclaimed water. It is attached to this report as Appendix
Iv.

Section 403.064, Florida sStatutes

This section promotes reuse of water as a state goal and
requires reuse feasibility studies in designated "critical
water supply problem areas".

"Guidelines for Preparation of Reuse Feasibility Studies for
Applicants Having the Responsibility for Wastewater
Management® Florida DER, 1991.

This document describes the Florida DER guidelines for
conducting reuse feasibility studies.

Consumptive use of water is primarily regulated by the five water

management districts of the state of Florida. The Department of

Environmental Regulation has set a goal for the state of Florida to

reuse 40% of total wastewater flow. The South Florida Water

Management District, located in the most heavily populated area of




the state, predicts it will have to mandate 100% reuse within the

next 30 years. Florida has 1long held the idea that water
management 1s a regional issue, hence the creation of the five
districts and their respective geographical territories. For a
proper understanding of the direction that policy making will take
in the future, a brief description of the issues and

recommendations as formulated by each district follows.

6.4.1 The Northwest Plorida Water Management District
The Northwest Florida Water Management District (NWFWMD) is

comprised of all or part of sixteen counties in the western portion

- of the state containing approximately 11,200 square miles. The

Floridan Aquifer supplies about forty-two per cent of potable water
supplies. Ground and surface water in this district is generally
of good quality and abundant. Total withdrawal totaled second
lowest with the Suwannee River Water Management District totals

being the lowest.

Because of a relatively low population and the abundance of good
quality water, there are very few serious problems in this district
compared with others. The primary problem rests in the uneven
distribution of the population which is mainly concentrated in a
narrow strip along the coast. The heavy seasonal pumping in the
Ft.Walton Beach and Destin areas has created a large reduction in
the potentiometric pressure (the level to which water will rise in
a tightly confined well within the aquifer) over a large portion of

the Floridan Aquifer. The Floridan Aquifer lies approximately 400



to 500 feet below Ft.Walton Beach. First records of well levels

show pressure adequate to produce artesian flows 30 to 40 feet
above land surface. The increaéing demands have caused surface
declines in annual potentiometric pressure as much as 240 feet in
parts of Okaloosa county. In other parts of Florida, reduction in
potentiometric pressures of this level has resulted in salt water
intrusion. current management practices are centered around
relocating wells in areas of higher availability and reducing or
abandoning those in low availability areas. Water needs could be
met in this area for the next ten years through this practice if

the population does not significantly increase.

6.4.2 The St. Johns River Water Management District

The St. Johns Water River Water Management District (SJRWMD)
contains all or part of nineteen counties and over 12,000 square
miles. Twenty-five per cent of the state’s population live within
this district. The main source of fresh water'is from the Floridan
Aquifer. In some areas, poor water quality has already limited its

use.

High chloride content east of the St. Johns River has been
attributed to urban overuse, industrial use, and agricultural use.
Additionally, abandoned free-flowing wells have contributed to
depletion of the aquifer and the instance of salt water intrusion.
Reduction in ground water levels also is a significant contributing

factor to sinkhole formation.




The population is expected to reach 3 million by the year 2000 from

its present estimate of 2.5 million. The largest increase in the

use of fresh water is expected of be in the public sector category.

6.4.3 B8outhwest Florida Water Management District

The Southwest Florida Water Management District (SWFWMD) is
comprised of all or part of sixteen counties encompassing
approximately 10,000 square miles and supporting about seventeen
per cent of the state’s population. About ninety per cent of the
water used in the district comes from ground water. The only

source of recharge in this district is that from precipitation.

Pinellas County experienced salt water intrusion many years age
and as a result, property was purchased outside the county by large
water suppliers for the development of adequate ground water
supplies. Manatee, Sarasota, and Charlotte counties have water
quality problems resulting from the fact that the aquifer is
confined at a depth too great for adequate recharge from
precipitation. This causes the water to be highly mineralized.
Water supply is basically being met by the development of ground
water sources further inland. However, increasing population will

deplete the reserves currently in place by the year 2000.

Nearly forty-five per cent of the total water used in this district
comes from Polk County. In fact, the four counties of Polk,

Hillsborough, Highlands, and Pinellas use approximately seventy-




five per cent of the total water consumed in the district.

One of the primary problems in supplying fresh water in this
district is the fact that many of the counties ,such as Pinellas
County, have aquifers that are surrounded by salt water. Pinellas
County’s water suppliers developed large well fields in Pasco and
Hillsborough counties to pipe water to Pinellas. This created the
“water wars" in the early 1970’s between the growing populations of
Pinellas and Hillsborough counties. Regulatory bodies such as the
West Coast Regional Water Supply Authority, the Withlacoochee
Regional Water Supply Authority, and the Peace River/Manasota
Regional Water Supply Authority were created to help resolve the
problem of water shortage. It is generally agreed that
desalinization will play an increasingly important role in public
water supply in the future. The primary problem with
desalinization and long distance piping is the sharp rise in the
cost of water. Political and physical condition problems also
abound. It is certain that the use of reclaimed water could make

significant inrcads into extending the life of the public water

supply.

6.4.4 BSouth Florida Water Management District

The South Florida Water Management District, comprised of sixteen
counties and more than 17,000 square miles, contains forty per cent
of the state’s population and thirty-cne per cent of the

population.




6.5 Conclusion

ercial,

and industrial burposes that are ever increasing in
size and scope.

agricultural,

The development of reclaimed water as a water

resource can prove beneficial to alj sectors of Florida’s complex

economy. A key issue is how to convince both the private citizen

and the political System that reclaimed water is a valuable and

viable potential method of delivering badly needed water for a wide

variety of uses.

one municipality tackled the problem of public perception by

publishing a comprehensive newsletter that addressed virtually all

public concerns, from the system’s cost, its financing, its

advantages, and the rationale for creating a reclaimeqd water

system.

Ultimately the decision will hinge on economic grounds. For a

reclaimed water system to be competitive, the true cost of the

water that it jis replacing must be factored into the analysis. As

pointed out in Chapter 5 on wWater Economics, water has been a

heavily subsidized resource and its historical cost has to the

consumer has been extremely low compared to the cost to develop,

treat, and pump the water. Selection of realistic pricing
mechanisms for water would greatly assist in the widespread

development of reclaimed water systems. Additionally realistic

Pricing of water would cause a general trend to water conservation




measures and greatly relieve pressure on the already overstressed

aquifer system in Florida.
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APPENDIX I

A.1 8t. Petersburg’s water reclamation system

St. Petersburg is a city located in central Florida on the Gulf Coast. The city started a water
reclamation program in the early 1970s to stop the discharge of treated waste water to
surface waters. The program also addressed the problem of diminishing potable water
supply. With the city expanding, the increased demand for potable water would also
increase. With an increase in demand for potable water the city would soon need to procure

potable water from other adjacent counties.

In 1987 the city of St. Petersburg had 4,400 reclaimed water customers. Customer use
comprised of 3,900 acres of commercial and residential irrigation, 289 fire hydrants as part
of an existing emergency system, and other commercial uses such as cooling water used in
chillers and fire protection. The network that supplies the reclaimed water has 76 miles of
trunk and transmission mains with diameters ranging from 10 to 48 inches. Branching out

from the mains are 134 miles of distribution pipe with diameters of 2 to 8 inches.

The Public Utilities Department provides customers service and management of the
reclaimed water system. Other departments supporting the system are the General
Maintenance Department and Public Information Department. The General Maintenance
Department installs and maintains all pipelines, valves and other components of the
distribution system. The Public Information Department helps to educate and answer
questions about the uses of reclaimed water. The department helps in publication and

distribution of literature when new water conservation programs come into effect. The




Department of Public information also helps to produce information on the current status

and needs to conserve potable water.

A.1.1 Reclaimed water quality

The quality of the reclaimed water produced in the treatment system is generally good to
excellent for non-potable uses. The nutrient rich water is very good for irrigation uses. In
the treatment process filters are used to clean the water. Monthly testing is completed on
the filter system for virus detection. The Department of Health and rehabilitative services

performs the testing.

Samples of the reclaimed waste water indicated excellent fecal coliform removal with values
under 1.5 fc/100 ml as measured by the geometric mean. In one of the four plants the
chioride amounts were high due to saltwater intrusion into the sewer system. This could
pose a problem if the amounts were higher. One problem with current treatment is that
chlorides are not removed, sometimes leaving the chloride concentration too high resulting
in harmful effects to some plants and allowing iron pipes to corrode. However,
desalinization is an expensive process and while the chlorides appear in the reclaimed water,
the concentrations of chlorides are not high enough to warrant the cost of desalinization.
However there may be an alternative to desalinization. If the city could update the sewer

lines that have experienced saltwater intrusion, the problem would then be resoived.

The water quality of each plant is tested by plant personnel and is recorded. The law of

water quality in the city of St.Petersburg is that a standard must be met or or the water can




not be discharged into the reclaimed water distribution system. Also the law states that the
unusable water will not be discharged above ground. Any treated water not meeting the
standards, is discharged by deep well injection. In deep well injection the unusable water is
injected at the base of the water table and is then dispersed in the ground water. The
standard set for the city of St. Petersburg is effluent meeting the following characteristics:
chloride concentrations less than 600 mg/l, turbidity must be less than 2.5 nephelometric

turbidity units, or suspended solids must be less than 5 mg/1. Figure A.1 flowcharts effluent

disposal criteria.

In 1987 the city of St. Petersburg gathered a panel of experts to examine the reclaimed

water quality and to determine the safety of the public. The panel of experts presented "The
White Paper, Urban Water Reuse in the City of St. Petersburg”. In the report the panel
came to the conclusion that there is no evidence of increased gastro-intestinal diseases in
urban areas irrigated with treated reclaimed water using coagulation, filtration, and
disinfection. In addition the panet found no evidence of tl;e transmission of viral or
microbial diseases as a result of exposure to effluent from spray aerosols from spray

irrigation with reclaimed water.

As for maintaining the standard set by the city, The White Paper recommends an advanced
secondary treatment system that would be able to handle projected hydraulic loads and
organic loading, with the capability for chemical addition prior to filtration. The report also
recommends constant 7 days a week, 24 hours a day testing and operations control

management. In addition to the constant monitoring of the treatment plant, the distribution
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system should also be monitored to guard against bacterial growth.

A.12 Reclaimed Water Quantity

The supply of reclaimed water is in direct proportion with the amount of waste water that
is treated. While the total amount of treatable water is not recovered, about 80 percent to
85 percent can be recovered from current systems such as in the city of St. Petersburg. The
annual flow of available waste water for treatment varies with seasonal changes. Not only
dées the seasonal change of weather vary the rate, but annual population changes will also
affect the rate. A correct assessment of the maximum flow rate must be determined in order
to design a system to meet peak rates. When the peak rate of waste water flow is
determined, expansion must be planned for in order to meet future demands. To illustrate,
the city of St. Petersburg had an annual flow rate of 47.7 mgd in 1985 to an estimated 54.6
mgd by the year 2030. Table A.1 displays population served and average daily flow from
1985 to the projected year of 2030,

ggggatfm Served (1,000s
Population Served (by district) 0 <030

Albert Whitted §1.3 51.9 49.8 50.2 S0.4 S1.6
Northeast Plant 68.9 78.4 83.0 87.9 88.2 84.2
Northwest Plant 73.7 81.8 85.3 88.9 90.5 92.7
Southwest Plant §0.1 105.4 111.2 117.5 119.5 120.0

TOTALS 284.0 317.5 329.3 344.5 348.6 2352.5

Table A.1 Population served




One problem associated with the quantity of reclaimed water is the daily flux in waste water

flow rates. During the day, the influent flow rate and the effluent flow rate change. These
changes can create a high or low flow condition in the amount of reclaimed water available
for use. To remedy the problem a storage tank, acting as a buffer is provided to handle
excess demand for effluent in a low condition, In a high condition the storage tank is
pumped down by way of the deep well injection system (Figure A.2). This problem can
reoccur when expanding a treatment facility, and the storage tank acting as a buffer is not
large enough to handle excess demand in a low condition. The solution i$ to build a larger
tank to handle the demand. However tanks are expensive and require land that can be

costly or sometimes not available. Two alternative methods of storage are sometimes

available depending on geographic location.

The first method of storage is similar to ground water recharging. If excess reclaimed water
could be injected to a level in the stratum where a bubble could be formed, the bubble
could then be retapped in a low condition. The city of St. Petersﬁurg has tried this method
in several locations but the bubble could not be formed. Another alternative is a collapsable
bag, similar to a tank that is anchored off the coastline. The collapsable tank is airtight and
expands in a vertical direction when filled and collapses when drained. This new idea could

be a less expensive aiternative to costly reinforced concrete tanks on land.
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A.13 Demands and Uses

While the treatment process was originally developed as a solution to the disposal problem
of waste water, the reclaimed water service is now a utility that serves the public. While
reclaimed water has a high initial cost to the end user, the service will pay for itself over the
long term. Because as of date, reclaimed water is not metered and subsequently, commerciai
irrigation and other large users benefit from lower monthly water bills. In the city of St.
Petersburg the demand for reclaimed water is increasing due to the savings. Table A.2

shows types of general uses and the corresponding number of uses for the years 1982 to

1985.

Number O s
Parks 44 44 44 44
Schools 3 36 35 3
Golf Courses 6 6 6 6
Commercial 41 41 43 68
Regidential 237 472 672 2,745
Other -— 11 11 11
Total 17§ [304] 812 2,510

Table A.2 General characteristics of system customers



A3.4 Systems Costs and Revenues

St. Petersburg’s reclamation facility was originally funded by a federal grant for waste water
reclamation and distribution pipeline construction. Currently, there are no available federal
grants for treatment systems. All new construction costs must be met by local government

programs.

Basically, the cost of the new distribution pipeline can be met by new customer installations
with a cost of $13 to $14 per foot. In addition, a one time tapping fee is iﬁcluded in the first
monthly water bill. All customers will pay a small flat rate to help recoup initial
construction and maintenance costs.

Metered service

The City of St. Petersburg does not recoup all of the annual cost to run the system. Since
reclaimed water is now considered a third public utility, the idea of metering the flow of
reclaimed water to each service has been suggested. With the use of meters, the cost of the
reclamation system could be evenly distributed to the customers that use it the most.
Metering the water would also put an end to the abuse of using to much reclaimed water

due to its flat rate cost.

A3.5 System Objectives and Policies

The first design of the waste water system had main objectives that were to be adhered to.
The first objective was to comply with federal and state regulations, and criteria to comply
with waste water management. The second was to reduce to quantity of imported potable

water. With the current system, both of these objectives have been met. However potable




water still needs to be conserved. The city of St. Petersburg has developed a new set of

objectives organizing them into primary and secondary objectives.

PRIMARY OBJECTIVES

(1) Reclaimed water should be fully developed as a resource to be
managed and conserved as an element of the total water resources

available to the city.

(2) The city should establish in-house standards for effluent quality
from all waste water treatment plants that supply the reclaimed water system, and

make the improvements required to ensure the reclaimed water supply.

(3) The city should establish better defined priorities for reclaimed water use.

SECONDARY OBJECTIVES

(1) The Reclaimed Water section should establish adequate utility cost

accounting methods within the Public Utilities Department, to more fully

isolate all three utility functions.

(2) All cost and benefits for reclaimed water system operations and maintenance

should be quantified.



(3}  All waste water treatment facilities should be operated to optimize reclaimed

water system supplies.

(4) Reclaimed water service should be extended to as many customers as

economically feasible.

(5) Reclaimed water should be suitable for irrigation and selected non-potable

uses.

(6) Reclaimed water supplies should be optimized to reduce total demand on the

potable water system.

The city of St. Petersburg has also developed key policies when dealing with the
implementation of reclaimed water service. Inside city service ig given first priority and out
side second priority if current in-city demand is met. All applications outside the city must
be approved by City Council. As for priority inside the city, small lot users in critical
groundwater quality areas get first priority. Then, major users in critical groulndwater areas
get second priority. Third priority is given to major users near the existing system. Fourth
priority is then given to major volume users anywhere in the city. Last priority is given to

small lot users near the existing system.




A3.6 Applications For Service

Applications for reclaimed water service must be accompanied by a site master plan or
construction plans showing proposed service or water main diameter and location. The point
of service must be at least 10 feet from any potable water meter. With the approval of the
Director of Pﬁblic Utilities, the service may be less then ten feet, but never less then five
feet from any potable water meter. A hold harmless clause is inciuded in each contract for
reclaimed water connection. An application for reclaimed water service will not be approved
until the customer has suitable underground irrigation system with fﬁermentally placed
sprinkler devices. Meters must be provided by non-irrigation users, and by larger irrigation
users. On final approval where reclaimed water service is provided, the public potable
water supply must be protected by an approved double check valve assembly on services of

1-1/2 inches or larger; and by a dual check device on a 1- inch and 3/4- inch services.
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1.0 INTRODUCTION

Background

Several years ago the City Commission of the City cs
Altamonte Springs adopted an innovative envircnmental
program which has been given the name - "ProiecT Arri-
cot."* The heart of this program is the installazion c=Z
a comprehensive reclaimed water distributicn svsten
which will convey :gplaimed water throughout zhe Ciz7?'s
Utility Service District to be used primarily for irri-
gation of residential, commercial and public croper-
ties, parks, highway medians, golf courses ané otler
athletic and recreational facilities. Other petential
uses for the reclaimed water include: toilet flushing

in new office and industrial buildings, cocling water,

te

industrial process water, supply for autcmatic ==

3

P
-

washes, and in specific cases; lake level czntrecli a2

ornamental uses such as foundations and waterfalls.

Community Of Today




1.2

1.3

Benefits

The benefits to be derived from the success cf this
Program are several, and include conservation «f the
potable water Supply, reuse of a valuable water
resource, recharge of the upper aquifer, reduction in
nutrient discharge to surface waters, reducticn in
transfer of fresh water from the area, reducticn of
threat of saltwater contaminatioen of tﬁe aquifer, and

utilization of an environmentally safe .and sensible

method of disposing of effluent (reclaimed water).

Source and Quality of Reclaimed Water

The source of the reclaimed water, which is delivered
Lo the peoint of use by the reclaimed water distribution
system, is the effluent from the City's Regicnal
Wastewater Treatment Plant. This plant, through pro-
cess changes and additions, has been upgraded =o the
Status of a sophisticated "water Reclamation 2iantc."
The major processes include: primary, secondary andé
tertiary treatment followed by deep-bed, dual media
filtration and high-level disinfection. These treat-
ment processes produce a reclaimed water with the fol-
lowing qualities: good appearance, good clarity, ncn-

staining, odorless, low turbidity and bactericiogicallvy

-2-




safe. The water contains a low=level o¢f nutrients,

nitrogen and phosphorus, which i1f properly appliied will
be beneficial to plant and turf growth. Wwhile you
should not drink the reclaimed water, there 1ls nc Xoown
danger to an individual's health from casual contact

when the water is being used for the intended purposes.

The following policies and regulations govern <the
installation and uses of the reclaimed water distrilu-
tion system and its related sub-systems and faclillicies
within the Utility Service District of the City <=

Altamonte Springs, Florida.




2.1

2.0 DEFINTTIONS

General

The following definitions of titles, terms and system

components are Presented for the Purposes of urniformicy

and to afford a more specific understanding cf the fa:-

o

lowing policies and regulationg governing the instai a-

tion and use of the City's reclaimed - wWater utiliiew,

The two other utilities owned and operated by the Cizy
which have varying degrees of relationship wiehn the
reclaimed water utility are the potable wat system

and the wastewater collection and treatment system.

Available or Availabilitx - shall mean contiguous to or
within 100 feet of any Property llne.

4s described in the Cross-connection Contrel Manua:
which has been adopted by reference as a part of Qréi-

hance Number 872-8¢.

Billings - shall mean monthly billings feor reclaimed

water services and shall be rendered with =zhe menthly

potable water and wastewater and solid waste piliings.

-f -



City - shall mean the City of Altamonte Springs,

Florida and its Utility Service District.

City Commission - shall mean the City Commissicn cf the

City of Altamonte Springs.

City Manager - shall mean the City Manager of the City

of Altamonte Springs.

Cross-connection - shall mean any physical connection
or arrangement which could allow the transfer of waters
between the City,s potable water supply and distribu-
tion system, the reclaimed water supply and distribu-

tion system, or any other non-potable water source.

Cross-connection Control  Ordinance - shall mean Orcéi-
nance Number 872-86 of the Code of the City of Alta-

monte Springs.

Cross-connection Ceontrol Supervisor - shall mean the

City employee in the Potable Water Divisien who is

responsible for the cross-connection control program.

customer - shall mean the actual user of the reclaimed

water.




Customer categorv - Customer Class B shall mean ai:

public, commercial, office, industrial/warehousing.
Customer Class AM shall mean all multi-family deveiop-
ments. Customer Class A shall mean all detached sing:ie

family residential users.

Director - shall mean the Director of Public Works of

the City of Altamonte Springs.

Distribution Mains - shall mean those mains tTc ze
installed within individual Streets, a developrment cr
subdivision to deliver reclaimed water from the trans-
mission system to the customer's service connecrtien.
Distribution mains may be installed in City streets in
residential subdivisions or be an integral part cf the

infrastructure systems of public, multi-family, ccmmer-

cial, office or industrial/warehousing developments.

Division Manager =~ shall mean the manager of the

Reclaimed Water Division.

Dual Distribution System - is a general term useé v

P

the American Water Works Association to describe a rtwo
component water distribution system designed tec serve

an area. One component delivers potable water for




drinking, c¢ocking, bathing and other uses requiring

potable water. The other coﬁponent delivers non-
potable water, in the case of Altamonte Springs
reclaimed water, for irrigation and other uses not
requiring potable water. While these two systems may
parallel one another and both may serve a property,
there is no interconnection and their separaticn 1is

strictly defined and carefully monitored.

Irrigation System - shall mean the customer's in-ground

H

piped system which delivers water td spray or d ip-tvge
irrigation devices located throughout the property.
The system may be controlled by an electric timer or
may be controlled manually. The system may be equipped
with special hose bib boxes providing for irrigation by
hose and/or portable sprinkler devices in lieu cf an

in-ground piped system.

Irrigation Well -~ shall mean a well located on private
property and used to supply water to an in-ground irri-

gation system or other irrigation devices which serve

' the property.

Metered Connection - all service connections tc public,
commercial, office, industrial/warehousing ané multi-
family customers shall be metered. Single family resi-

-7-




dential service connections will not be meterad,

Reclaimed Water - non-potable water whien is

extensively-treated effluent from the City's acdvanced
wastewater treatment plant. This water has received
additional treatment through chemical addition, deep-
bed, dual-med;a filtration and high-level disinfection,
which produces a product that is bacteriologically safe
with no odor, good appearance, low Eurbidizy, good
clarity, non-staining and containing a low level of
nutrients, nitrogen and-phosphorus which, if properly

applied, is beneficial to plant and turf growth.

Reclaimed Water Charges - shall mean all other charges

relating to providing or discontinuing reclaimed water

service.

Reclaimed Water Distribution System - a comprehensive
—_—=s—= eSSl _Jistribution System

Piping system which parallels the City's potabie water
system to deliver reclaimed water to customers within
the City's Utility service District. The reclaimed
water distribution system is made up of the £following
components: ground and elevated storage tanks, high-
service delivery pumps, transmission mains andé

distribution mains and property service connections.

-




Reclaimed Water Division - shall mean that division cf

the Department of Public Works which operaces, main-
tains, installs and repairs the reclaimed water distri-

bution system.

Reclaimed Water Rates - shall mean the monthly charges
for reclaimed water service, which have been estab-
lished by, and may be changed by, the City Commissicn.
The monthly charge for single family residential cus-
tomers shall be on the basis of a flat rate wnich shall
include an availability charge. The monthly charge for
metered customers shall be on the basis of a unic race
per 1,000 gallons of reclaimed water used, p».us an
availability charge for each equivalent residential

unit.

Service Connection - shall mean the reclaimeéd water
service connection from the transmission or distribu-
tion main to the customer's property line ané shall
include a corporatien stop or tapping valve at the
main, the service connection pipe and a curb szcp anc

box or shut-off valve at the property line.

Transmission Mains - These mains together with <he stc-

rage and pumping facilities transmit the reclaimecd




water to the distribution Systems and octhe

ery) system has been provided by the City.

r voints cf

Use for Reclaimed water - Reclaimed water shal: De used
%

for irrigation of public and private lands

and such other uses as are permitted by law.

use for the reclaimed water. This transmissicn (deliv- l

caped areas

’”‘\_;—_w_—;*
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3.1

3.2

3.0 POLICIES RELATING TO RECLAIMED WATER SERVICE
eeess=——==nnato o SSLLAMED WATER SERVICE

In-City Service

Reclaimed water service shall be provided for proper-
ties located within the City of Altamonte Sperings, on a
first priority basis, which comply with the »reovisions
for such service as set forth in these policies.
Reclaimed water service shall be available to these

pProperties as the transmission and distributicen svstems

are extended.

Qutside-City Service

Reclaimed water service may be provided teo properties
located ocutside of the City but ;ithin the bcuncdaries
of the City's Utility Service Distriet on a second
priority basis. At the City's option and convenience,
service to such properties strategically locatec alenc
transmission main routes may be provided on a firsst

priority basis.

-11=-




3.3

3.4

3.5

Service Outside the Utility Service District

Reclaimed water service may be provided to properties
located outside of the boundaries of the City's Utiliey
Service District on a third priority basis. At the
City's option and convenience, service to such rrocer-
ties located along transmission mains which are also
ocutside the boundaries of the City's Utilicy Sef;«iée
District, may be provided on a first Prioricty basis.
Fees and charges for reclaimed water service to these

properties will be on a negotiated basis.

Availability of Service

Reclaimed water service is available from either the
primary transmission mains or the installed diszribu-
tion mains. Distribution mains will be extendeéd into
areas not presently served in accordance with proce-

dures outlined in these policies and regulations.

Use of the Reclaimed water Distribution System
=Tk xalleg Water Distribution System

Connection to the system is required for all Dublic,
commercial, office, industrial/warehousing and multi-
family development within the City's Utility Service
District as transmission and distribution mains become

=12~




available. Single family residential developments con-
structed after January 1, 1989 shall include reclaimed
water distribution mains, and connection to the systen
is required as reclaimed water service becomes avail-

able.

Connection to the system is voluntary for all existing
single family residences within the City's Utilizty Ser-
vice District. Distribution mains will be extendec
into these areas as reclaimed water service zeccmes
available in accordance with the procedures outiined in

these policies and regulations.

Dual Use of Private Irrigation Wells Not Permitzed

Existing private irrigation systems which cecnnect =2
the reclaimed water system and are presently served zv
an on-site well shall disconnect the well permanentliy.
Dual or temporary connections of wells to irrigaticn
systems served Dby reclaimed water are not permizted.
Commercial property served by wells shall have five (3)
years to make connection to the reclaimed water svstem

from date of installation of the well.
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3.7

Ownership of System

All reclaimed water facilities, buildings, pumping
equipment, storage tanks, transmission and distcrinbuticn
mains and property service connections from the main =c
the property line, when constructed or accepted by the
City, shall become and remain the property of the Cizv.
No person shall, by payment of any charges provided
herein or by causing any construction of facilities
accepted by the City, acquire any interest or right in
any of these facilities, or aﬂy portion therecf, other
than the privilege of having their property ccnrneczed

thereto for reclaimed water services.

Property Service Connections

Property service connections shall be as required oy
the property served, but, in no case, shall be less
than one inch in diameter. Each service connecticn
shall be equipped with a corporation stop or shutafs
valve at the main and a curb stop or shutoff wvalve anc
box at the property line. The City's valve box ccver
at the property 1line shall be sguare and marked
"Reclaimed Water."” This service connection tcgether
with its valves are the property of the City. The cus-
tomer shall install his own shutoff valve immediatelr

-1l4-




inside his property line for his own use. ™ or mere

customers may be served by one service ccnnection if
sufficient capacity is available. Such common service
lines will be sized to provide adequate Suppliy to each

customer.

Customer's System - Single Family Homes (Class 2)

The customer's on-site system may be either a stancard
in-ground landscape irrigation system or a specially
designed in-ground hose bib box containing one cr twc
hose bibs to be used to irrigate the property ov means
of garden hoses and portable sprinklers. The in-grcund
system may be controlled either manually by manuallv-
operated zone valves or automatically by a timer and
related zone valve. If the customer elects tc use the
in-ground hose bib box, it will be supplied at zeost v
the City for installation by the customer. The becx may
be installed anywhere on the property and will be
equipped with a special wrench-type locking device =t=
provide to the customer the capability to ccntrcl che
use of reclaimed water on his or her property. The 1iZ
of the hose bib box will be clearly marked - "Irriza-

tion - Reclaimed Water."
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3.10 Customer's System - Public, Commercial, Office, Indus-

trial/Warehouse (Class B} and Multi-family Develicrments

(Class AM)

The customer's on-site system for these types cf develi-
opment shall be a standard in-ground landscape irrica-
tion system. The system shall be zoned anéd shzli te
contrelled by a timer. Low trajectory or <riz-tvee

-

systems are reccmmended, however, they are not mancda-

the developments. They shall read, "Irrigaticn wici
Reclaimed Water, Do Not Drink." If the owner or manacer
of these types of developments permits c¢r causes
vehicles to be washed on the property, a special area
shall be set aside for that purpose and it shall De
served by one or more in-ground hose bib bcxes con-
nected to the on-site reclaimed water system. The
hose bib rack shall be clearly marked and readilv visi-

ble with at least one sign stating "“Auto washing,

Reclaimed Water, Do Not Drink."™
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3.11 Inspections of Irrigation Systems and Other Reciaimed

Water Facilities

The City reserves the right to enter private preperty
to make inspections of the initial installation anc
operation of irrigation systems and other reciaimed
water facilities and to make periodic inspecticns
thereafter to satisfy itself that the systems are being
preoperly maintained and operated in stfict accordance

with these policies and regulations.

Maintenance of City System

All portions of the system owned by the City will bpe
operated and maintained by the City. No person shall
do any work or be reimbursed for any work or in connec-
tion with any work on the system unless written autho-
rization from the City is provided prior to eginning
any part of the work. The City shall takelall reascn-
able measures to regularly inspect and keep its facili-
ties in good repair. However, thg City assumes 1o
liability for any damage that may be caused by the sys-
tem that is beyond the control of normal and prudent
operation and maintenance functions or due to situa-

tions not previously reported to the City.
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3.13 Maintenance of Custcmer's System

3.14

The cusﬁomer shall be responsible for the proper
maintenance of all on-site facilities, including irri-
gation lines, spray heads and appurtenances, on the
property served by the City. Failure to maintain the
on-site system in a proper manner, will be construed as
just cause for the City to discontinue service until
such time as the City is satisfied that the reguired
maintenance has been performed. The City wiil main-

tain the meters on the property.

System Pressures

The City will provide reclaimed water at pressures
which are adequate to -satisfactorily operate all stan-
dard irrigation systems and devices. Should the cus-
tomer require pressures which are higher he shall pre-
vide, at his cost, whatever devices are necessary to
provide the higher pressures. Before installing such
devices, the customer shall obtain a permit from the
City Reclaimed Water Division. Electrical permizs are

separate permits which are still required.
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4.0 EXTENSIONS TO THE RECLAIMED WATER

SYSTEM CUSTOMER CLASS A

The Distributicn Svstem

The reclaimed water distribution system for deiivery of
reclaimed water has two major components: the Drimarv
transmission mains and the seccndary sﬁreet distribu-
tion mains. Those facilities which supply and suppere
the dual distribution system are the Distributicn Cen-
ter located at the Water Reclamation Faci ity which
delivers water into the system and the elevated storage
tanks which provide storage and maintain system pres-
sures. The primary transmission mains have been
located in major thoroughfares and .form the backbone of
the system to transmit water to the sub-area discribu-
tion mains located for the most part in residential
side streets and other secondary City streets. As the
primary transmission mains are laid and extended, thew
will provide points of connection for distribution
mains to be extended into the adjacent network cf Cigy

Streets.
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4.2

4.3

Petition for Distribution Main Extension

Reclaimed water service may be provided to a single
street or to an entire subdivision or to any contiguous
part of a subdivision. 1Ideally, an orderly distribu-
tion main extension program will require, wherever pos-
sible, that those streets and subdivisions, or parts cf
subdivisions, immediately adjacent to the pzrimary
transmission main network be served first. The City
has therefore developed a least-cost reclaimeé water
distribution main extension program which it will £fol-

lowing to the fullest extent possible.

To reqQuest service, the property owners along a street,
or within a subdivision or any contiguous part thereof,
shall petition the City on a Reclaimed Water Service
Petition Form which is obtainable from the offices of
the Reclaimed Water Division. The petiticn will &be
considered valid when signed by the cwners of at leastc
51 percent (51%) of the property along a street cr in

an area.

Distribution Main Extensions and Service Connecticns

Upon receipt o©f completed and signed petiticns

I'h
Q
'

reclaimed water service from the owners of at ieast

w
[ b

-23-~




percent (51%) of the property along a street, or in an
area, the City will consider same and, if aporoved,
schedule the installation of the requested distribution
main extension and complete it at the earliest possible
date. At the time the distribution main extension is
being installed, reclaimed water service connections

will be made to all abutting properties.
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5.0 APPLICATION FOR RECLATMED WATER SERVICE

5.1

The requirements for site plans, building permits and
the like that presently exist are not altered by these
regulations, but where connection is proposed to the
reclaimed water system, there will be an additional
submittal to the Reclaimed Water Division, as hereinaf-

ter described.

Obtaining Application Forms

Application forms for reclaimed water service may be
obtained from the Util;ty Billing COffice in the Citvy
Hall or from the Customer Service Representative in the
offices of the Reclaimed Water Division located at the
Swofford Water Reclamation Facility on Keller Rcad.
All questions relating to completing the application
form should be directed to the Customer Service Repre-
sentative ¢f the Reclaimed Water Division. <Completed
application forms should be mailed or hand delivered cc
the Customer Service Representative of the Reclaimed
Water Division at the Division ocffices on Kelilier Roac.

The application form must be accompanied by a check cr

b}
]

money order, made pavyable to the City of aAltamo

-
-

*

Springs, in an amount sufficient to cover anv fees and
charges for the reclaimed water service connectizn.
The application shall specify whether the customer
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requires increased reclaimed water pressures which are

higher than standard as described below.

Application for Reclaimed Water Service, Class aM and

Class B Customers

Applications for reclaimed water service to Class AM or
Class B Customers, including public, commercial,
office, industrial/warehouse or multi-family develop-
ments, shall be accompanied by a detailed site plan
showing the size and location of the service connection
to the distribution main, the layout of the crimary
delivery mains within the development and the lccation
and type of irrigation devices to be installed in the
irrigation system. The maximum steady-state demand for
reclaimed water that the irrigation system will require
to function properly must alsc be provided. The irri-
gation system shall be a standard in-ground type with
permanently placed sprinkler devices. The service con-
nection shall be equipped with a shutoff valve just
inside the public right-of-way, a meter, a backflow
prevention device and a customer shutoff valve on the
customer side of the meter. The size of the service
connection and meter will be determined by City person-
nel based upon the maximum steady-state demand of the
irrigation system. Small, neat signs stating: "Irriga-
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tion with Reclaimed Water, Do Not Drink" shall be
placed in conspicuous locations throughout the
landscaped areas. If auto washing 1is permitted cn
the property, a special area shall be set aside
for this activity and it shall utilize reclaimeé
water. A sign, or signs, shall be placed on the
hose bib or hose bib rack stating: "Auto Washing,

Reclaimed Water, Do Not Drink."

Application for Reclaimed Water Service. Class A

customer

The application must state the type of irrigation sys-
tem which will be used, that is; a standard in-ground
system with fixed sprinkler devices or the special hose
bib box to be furnished at cost by the City. A single
residential service connection will'consist of a corpo-
fation stop at the distribution main, the service pipe
and a curb stop and box at the property line. A single
reclaimed water service connection will be one inch in
diameter. A double service connection, one serving two
residential 1lots, will be one and one-half inches in
diameter. No meter will be required. Immediately
inside the property line, the customer shall install a
shutoff valve for his use in repairing, extending anc
maintaining the on-site system. If the customer pres-

-27-
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ently uses an irrigation well, he must so state

agree to disconnect that well from the system.
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BECTION ¢

HILLSBOROUGH COUNTY
SPECIFICATIONS FOR RECLAIMED WATER
DISTRIBUTION SYSTEM DESIGN STANDARDS

GENERAL

These specifications cover the design, review of plans and
specifications; installations; inspection; testing; and
acceptance of reclaimed water distribution systems, reclaimed
water main extensions and all appurtenant items which are to
be owned and maintained by Hillsborough County.

PLANS PREPARATION

6.2.1 Reclaimed water distribution systems, reclaimed
water main extensions and all appurtenant items
shall be designed in accordance with the applicable
regulations of the County, the Hillsborough County
Health Department, the Florida Department of
Environmental Regulation, and the standards
established herein.

6.2.2 Hillsborough County shall own and maintain all
portions of the reclaimed water distribution system
up to and including the reclaimed water meter where
such meters are present. Where meters are not
present, Hillsborough County shall own and maintain
all portions of the system up to and including the
curb stop. ; ‘

6.2.3 No reclaimed water distribution systeam or reclaimed
water main extension or any portion thereof, which
is to become the property and sole responsibility
of Hillsborough County will be designed or
constructed outside of any public right-of-way
and/or easement which may be used for said purpose.

PLANS REVIEW

6.3.1 The Developer or his authorized representative
shall submit plans and associated documentation in
accordance with the procedures and requirements set
forth in the County's "Subdivision Regulations® and
"Site Development Regulations™.




(b)

(c)

The leakage for all reclaimed water mains, as
determined by the above test, will not exceed
the allowable leakage as given by the
following formula in Section 4.1 of AWWA
Specification C600:

L =35D (P)" - 133,200

in which L is the allowable leakage, in
gallons per hour: S is the length of water
main tested in feet, D is the nominal diameter
of the pipe in inches; and P is the average
test pressure, psi gauge. (S is based on 18*

sections. When 20' sections are used, change
133,100 to 148,000). .

During the test each valve shall be operated
through several complete cycles of closing and
opening. In addition, each valve, when in the
closed position shall have the test pressure
applied to one end of the valve only. Each
end of the valve shall be tested in this
manner. There shall be no visible leakage
through the valve, and the valve shall not
show any evidence of structural distress.

All restrained sections of the buried main

shall be completely backfilled before such
sections are tested.

When leakage occurs in excess of the specified
amount, defective pipe, pipe joints or other
appurtenances shall be located and repaired at
the expense of the Contractor. If the
defective portions cannot be located, the
Contractor, at his own expense, shall remove
and reconstruct as much of the original work
as necessary to obtain a reclaimed water main
within the allowable leakage limits upon such
retesting.

All valves and appurtenances shall be
hydrostatically tested with the line in which
they are installed.

Separation of Reclaimed Water, Potable Water, and
Sewer Lines.




(<)

ductile iron fittings. Fittings shall meet
the requirements of ANSI/AWWA Cl110/A21.10.
Where corrosion soils or other conditions
dictate, encase fittings in polyethylene.
Encasement shall meet the requirements of
ANSI/AWWA C105/A21.5.

Joints: Joints for PVC pressure pipe shall be
of the compression rubber gasket type. The
assembly of the joint should be as recommended
by the pipe manufacturer.

Puctile Iron Pipe and Fittings

(a)

(b)

(<)

(d)

Pipe: Ductile iron pipe shall meet the
requirements of ANSI/AWWA C151/A21.51. The
minimum thickness of buried ductile iron pipe
shall be Class 50 and shall comply with the
requirements of AWWA C150.

Fittings: All ductile iron pipe fittings
shall meet the requirements of ANSI/AWWA
C110/21.10 and shall have a pressure rating of
250 psi. All fittings shall be full-radius
fittings. Ductile iron fittings shall be
provided with retainer glands and shall be Ebb
Series 1100 or equal.

Joints: Joints shall conform to the
requirements of the pipe fittings used, the
laying conditions and service required.

Mechanical and push-on joints shall meet the
requirements of ANSI/AWWA C111/A21.11.

Restrained Jjoints, other than mechanical
joints with retainer glands at fittings, shall
be Clow F-128 "“Super-lock Joint®, American
Cast Iron Pipe "Lock-Fast Joint", U.S. Pipe
and Foundry "TR Flex™ or egqual.

Coating and Linings: All ductile iron pipe
shall have the standard bitumastic outside
coating specified in ANS/AWWA Cl51/A21.51.

All ductile iron pipe and fitting shall have a
cement mortar lining with a bituminous seal
coat meeting requirements of ANSI/AWWA
Cl04/A21.4.



not be accepted. The designer shall submit thrust
block calculations for review. Calculations shall
be signed and sealed by a Registered Civil Engineer
licensed in the state of Florida.

BERVICE CONNECTIONS

6.6.1

General: Service Connections can be either dual or
single service. Single service lines shall be 1
inch minimum diameter. Dual service lines shall be
1 inch diameter tubing for short side services and
1-1/2 inch minimum diameter tubing for long side
services. See Exhibits R~2 and R-3.

Service Tubing: Service tubing shall be
polyethylene (PE) tubing meeting the requirements
of ASTM D2239 and ASTM D1248 for Type III, Grade 3,
Class C. Service tubing shall have a cell
classification of 355434C as specified in ASTM
D3350.

Service Saddles: Service saddles shall be provided
for connecting house services to distribution
mains. Service saddles shall have dual stainless
steel straps with a ductile iron body suitably
protected against corrosion. Service saddles shall
be TaperSeal Model 317 with NPT threaded outlet as
manufactured by Rockwell International, Pittsburgh
Pennsylvania, Series 184 as manufactured by R. H.
Baker and Co., Inc., los Angeles, California, or
equal.

Corporation Stops: Corporation stops shall be
brass and designed for a cold water working
pressure of 150 psi. Corporation stops shall have
iron pipe thread inlet and CTS compression outlet
with internal or external 1locking device.
Corporation stops shall be Mueller H-15028, Ford
F1100, or equal. See Exhibit R-2 for location.

Curb Stops: Curb stops shall be brass and designed
for a cold wvater working pressure of 150 psi. Curb
stops shall have one end with CTS compression
connection with internal or external locking device
and the other end with female iron pipe thread.
Curb stops shall be Ford Bll-444W with locking
wing. See Exhibit R-3 for location.

Dual Service Wyes: Dual service wyes shall be

solid brass, minimum 1* X 1", and have CTS
compression type connections with intermal and

6~7
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6.8 CROB8 CONNECTION CONTROL

6.8.1

General

No cross connection between the reclaimed water
system and the potable water system shall be
allowed. At all locations where reclaimed water
service is provided, the public potable water
supply shall be protected by installation of an
approved backflow prevention device.

Backflow Preventers for Potable Water Service

Backflow prevention is required in accordance with
PL 93-623, the Federal Safe Drinking Water Act,
Florida Administrative Code (FAC) 17-22.107(4), and
FAC17-610.470(5) for the protection of the potable
water system. The Contractor shall call Quality
Control Personnel at 272-5067 for the Northwest
Area and 272-5068 for the South/Central Area for
inspection immediately after installation. Within
thirty '{30) days following installation the
Contractor shall send a certified "Test and
Maintenance Report" form (Form 1) on the assembly
installed. A listing of approved certified
backflow prevention device testers in the
Hillsborough County area is included at the end of
the section as Exhibit R-4.

Backflow preventers for single family residential
service shall be the dual check valve type. The
reduced pressure principle type backflow preventer
shall be used for all other types of service.
Backflow preventers shall meet the following
requirements:

(a) Reduced Pressure Principle Backflow Prevention
Assembly. ‘

This type of assembly shall consist of two
independently operating approved check valves
with an automatically operating differential
relief valve between the two check valves,
tightly closing shut-off valves on both sides
of the check valves, plus properly located
test cocks for the testing of the check and
relief valves. The entire assembly shall meet
the design and performance specifications and
approval of a recognized and County approved
testing agency for backflow prevention



Below ground valves, meters, and other devices on
the reclaimed water system shall be color coded
brown with the application of adhesive tape.

All above ground piping, valves, backflow
prevention devices, and other appurtenances shall
be painted brown. The color standard for reclaimed
water paint shall be Tnemec AE1l2 Espresso.

Electronically detectable tape shall be installed
in trenches above all PVC or polyethylene reclaimed
water piping approximately one foot below grade.
Tape shall be a minimum 2 inches wide with an
aluminum core covered by a brown pPolyethylene
coating with the words “CAUTION RECLAIMED WATER
LINE BELOW", Tape shall be Terra Tape as

manufactured by Reef Industries, Houston, Texas, or
edqual.

Covers for all valve boxes, meter boxes, and other
below ground devices on the reclaimed water system
shall be painted brown. Covers shall be
permanently embossed with the wording "Reclaimed
Water”. Valve boxes shall be square.

6.10 TRENCH EXCAVATION

6.10.1

6.10.2

Make all excavations by open cut, with banks of
trenches kept as nearly vertical as possible. Make
trenches wide enough to allow approximately 8
inches clearance on each side of the water main;
bottom uniform to provide accurate and uniform
bearing for as nearly the full length of pipe
section as practicable. Excavate bell holes after
trench has been graded. Perform all excavations of
whatever substance encountered to the depths shown
or indicated on plans. 1In the event unsuitable or
unstable soil is encountered, remove it and replace

with select sand, gravel, crushed stone or crushed
slagqg.

Dewatering: Remove all water from excavations and
maintain the excavations free of water while
construction therein is in progress. Provide

dewatering equipment as necessary to conform to
this requirements.



6.13.3

6=-12

Place all backfill in layers compatible with
compacting requirements, unless otherwise
specified.

6.14 BACKFILLING

6.14.1

6.14.2

After pipe and conduit have been inspected and
approved, backfill the trenches, carefully
depositing the fill on both sides of the main and
thoroughly ramming the fill until enough has been
pPlaced to provide a cover of at least one foot in
depth above the pipe or conduit. Place the
remainder of the backfill in one foot layers and
compact as hereinafter specified. After
backfilling, dress trenches to conform to adjacent
contours. If trenches are improperly filled or if
settlement occurs, they shall be refilled and
redressed.

Structures such as manholes, junction boxes and the
like: Remove forms, 1lumber, trash, mortar
incrustations and other objectionable material and
install backfill in layers. Compact each layer in
one foot increments. Grade final layer to final
elevation and dress smooth.

6.15 COMPACTION REQUIREMENTS

6.15.1

Place backfill in equal layers compatible with
equipment used and compact each layer in accordance
with Table 1 below. Fill and backfill not included
in Table 1 shall be compacted to the same density
as adjacent in-place material.




APPENDIX v
REUSE OF RECLAIMED WATER
AND LAND APPLICATION
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A PUBLICATION OF THE CiTY OF ST. PETERSBURG BEACH

SPRING 1982

City Newsletter

Special Referendum Election on Reclaimed Water

Dear Citizens:

This particular newsletter may well be one of the most
important ever published by the City. Please take time
to read it carefully!

Most of the newsletter is devoted to the reclaimed
water project which will be voted on in a city referen-
dum on June 30th. While this is a costly undertaking,
| am convinced that reclaimed eater will greatly en-
hance the quaiity of life in St. Pete. Beach.

Referendum questions can sometimes be confusing. |
would like to suggest that there is but one major thing
you have to decide with your vote on June 30th:
shouid we shouid use $4.5-million of excess sewer
reserve funds to pay for the reclaimed water system,
It is clear that our sewer system can be maintained
without this money and the city can use it for some
other purpose. You must decide if bringing reclaimed
water to our City in order to keep and improve our
community as a green and tropical place to live is a
' worthy enough purpose.

i
i
i
1
i
i Letter from Mayor Horan
i
i
i
i
i

When | took office last March, there was a lot of
misunderstanding and just plain untruths about re-
ciaimed water system proposed by the city. Unfortu-
nately, much of this still exists. It appears that there
are some peopie in our community who have dedicated

'themselves to deliberately spreading false information
and confusion. [ urge you to carefully read this news-
letter and the state pamphlet, "Reuse of Reclaimed
Water,” before vou vote in this most important referen-
dum.

proach on the proposed Reclaimed Water project, |
compliment our former mayors and commissions for
their foresight and efforts. Al of the actions and
expenditures 1o this point have only been those re-

I fContinued on next page/

lWhiIe I personally might have taken a different ap-

June 30, 1992

Answers to your questions...

What will the Reclaimed Water System cost?

$10,430,400.

Will it be a complete systemm where water will be
available to anyone who wants to use it?

Yes!

Could the reclaimed water system cost more than
$10,430,400?

No.! The referendum question limits the amount to be
spent. If the contracts to build the entire system does
not come in at or below $10,430,400, the system will
not be built. The Contractors will have to furnish a
performance bonds to build the system within the fixed
amount. If a contractor does not complete the project
for the contract amount, the bonding company wiil
have to provide any extra money to do so.

How will the city finance the reclaimed water system?

The system will be financed through a Southwest
Fiorida Water Management District {(SWFWMD) grant,
a low interest State of Florida, Department of Environ-
mental Regulations (DER) loan, the investment of
existing 54.5-million city sewer fund reserves, and low
cost user fees.

How will the city pay off the low interest loan?

The low interest loan will be paid off over a 20 vear
period from user fees and revenues realized from the
investment of an existing $4.5-million from the city's
sewer reserves,




quired to prepare a full and definite proposal for us to
vote on in the referendum.

Shortly after taking office, | asked for the appointment
of a special Blue Ribbon Committee to do an indepen-
dent study of reclaimed water and make a recommen-
dation if and how we might accomplish it. This com-
mittee included some of our most distinguished private
citizens who were not previously involved in the work
the city had been doing. The committee was made up
of a medical doctor, an attorney, an engineer, a chem-
ist, a contractor and two certified public accountants.
With the experience of these citizens, the committee
could cover all aspects of reciaimed water and recom-
mend if it was desirable and financially practical.

On Aprit 30, 1992, the Blue Ribbon Committee provid-
ed a report and recommendations for-a reclaimed water
project which the City Commission approved and is
submitting to you on the June 30th referendum. This
Blue Ribbon Committee took all of the work, data and
proposals that were being considered in the past and
came up with a new proposed system that would bring
reclaimed water to anyone in the city who might want
to use it at a very low monthly cost. The system will
be voluntary; no one has to hookup. The committee
not oniy devised a manner of financing the system
which is sound and does not overburden us, but also
proviges for unheard of low monthly user fees: asingle
family home using the water will only pay $7.50
monthly.

Piease disregard 3ll of the wild figures and predictions
that have been talked about and rumored about over
the past year or so! Read the questions and answers
in this newsletter and the "Summary of Findings and
Recommendations of the Blue Ribbon Committee”
which are also contained herein. 1f you would like to
see the complete report of the Blue Ribbon Committee,
stop by City Hall or the Library. If you have any
questions or concerns, a list of names and the phone
numbers of the Committee Members is available. |
know each one would be happy to talk with you.

Regardiess of how you will vote in the June 30th
referendum, please vote. Our recent history is one of
very ciose wvoting margins, so every voie counts.
Whatever you do, please get the facts from someone
who knows and has the background to know what
they are talking about. A jot of money has been spent
to provide you with the facts. It would be most
unfortunate if your decision on this important project
was influenced by the few people spreading misieading
information just to confuse the issue. Your vote is
crucial. If you can not vote on June 30th, yru may
arrange to vote early by calling the City Clerk at 363-
9221. Thank You, Mayor Mike Horan.

Will any property taxes be used?

No!

How would the city pay off the loan if not enoug
people use the reclaimed water?

Although such an event is highly unlikely, the city c:
use other readily available sources of money, such ¢
sales taxes received from the state and county.

Will 1 be forced to use reclaimed water?

No! Use of reclaimed water will be strictly voluntary

If | don‘t use reclaimed water will | have to pay an
way? :

No! Only users will have to pay.

Can we afford to use money from our sewer rasen
fund for something other than sewer work?

Yes! Many years ago on the advice of a consultan
the city began to set aside large amounts of money

order to replace major parts of our sewer system. |
time the city built up a reserve in excess of $5.
million. However, in the mean time the city, und
advisement of professional engineers, has engaged

an intensive maintenance and repair program that h:
placed our sewer system in good condition. The city
faced with having excess amounts of money set asic
to maintain the sewer system in good repair.

If sewer reserves are used for reclaimed water, ho'
much will be left for sewer system emergencies?

$1-million. A recent report from the profession
engineers tells us that our repair and maintenanc
program will keep our system in good working conc
tion and that only $ 1-million needs to be held in reserv
for emergencies, such as damages from a hurricane.

When will reclaimed water be available?

If the project is approved in the speciat referendur
election on June 30th, then the city can provig
service by late 1993 or 1994.




Why should we use excess sewer reserve money to
pay for reclaimed water?

This project will benefit the entire city! Even those
who never use the water will benefit indirectly from its
use by others and by the city’s use of it on parks and
other public areas. It will free our community from the
ever increasing water restriction which prevent us from
keeping things green and beautifying our island para-
dise. The use of reclaimed water wiil greatly reduce
demands on the drinking water system! This reduction
in demand will help insure the availability of drinking
water for everyone. With less demand, we should
have greater drinking water pressure throughout the
city. Less demand may also help reduce the ever
increasing costs of drinking water. Being able to keep
our lawns green and beautiful will certainly make our
city a more desirable place to live and, thereby, in-
crease the value of our properties.

How much will reclaimed water cost the single-family
owner?

The cost of watering using reclaimed water will be only
$7.50 per month for singile-family customers as com-
pared to $14.98 per month for use of drinking water:
the single-family home owner will save approximately
$7.50 each month,

How much will recizsimed water cost two-family, multi-
family, condominium and commercial properties?

For two-family, muiti-family, and commercial properties
the cost will be $7.50/month for the 1st 3,150 sq. ft.
of landscaping plus $6.00/month for each additional
3.150 sq. ft. or fraction thereof. There wiil be no per
unit charge! Condominium associations and other
muitiple-tenant properties will only pay for the areas
being watered.

Will there be a connection fes?

There will be no connection or hookup fee during the
first year the water is made available to the property.
After the first year, however, there may be a charge
and cost to those who have delayed hookup.

Will an in-ground sprinkler system be required to use
reclaimed water?

No! A special hose bibb in a lock box wili be included
with your connection.

If 1 have a well, can [ still get reclaimed water service?

Yes, but then you will have to abandon your well.

Why should | use reclaimed water if my well is in good
working order?

The quality of reclaimed water is better. The cost of
reclaimed water is comparable to the costs for main-
taining and operating a well. Above all, the use of
rectaimed water will not be restricted.

Will & pump station/storage tank be necessary?

A pump station/storage tank is planned for the city hail
complex to reduce low pressure problems when
irrigation demands are high, or when the pipeline needs
maintenance. The storage tank will be "hidden” in the
architecture of the buildings.

FINANCING FACT SHEET
$ 0 Property taxes or assess-
ments
$ 0 Connection fees
$2,034,700 SWFWMD grant
$9,340.216 DER low interest loan in-
cluding financing costs
$176,288 Annual debt service (loan
repayment) from user feas
$504,410 Annual debt service {loan
repayment) from investment
of $4.5-Million of city exist-
ing sewer system funds
$681,198 Total annual debt service
{loan repayment)
$10.430,400 Total project cost

Typical Cost Savings

Single-family home: $7.50/month saving
1/2 acre landscaping: $60.18/month saving
1 acre landscaping: $121.44/month saving




Special Blue Ribbon Committee
Recommends City-wide
Reclaimed Water System

On March 17, 1992, Mayor Horan and the city com-
mission formed a special Blue Ribbon Committee to
independently study any and ail information relating to
reclaimed water and to make recommendations with
regards 10 the city’s proposed participation in a regional
reclaimed water system with the city of South Pasade-
na, Pinellas County and the unincorporated community
of Tierra Verde.

The Biue Ribbon Committee was composed of inde-
pendent private citizens who have expertise in various

fields relating to health, engineering, implementation

and financing of such a project. The members of the
Committee were:

Mr. Robert A. Douglass - Chairman - attorney -
360-6954

Mr. Jack A. Ohlhaber - Vice-Chairman - engineer -
360-5918

Dr. John R. Phillips - retired medical doctor repre-
senting the medicai opinion of the Committee -
360-8497

Mr. Jim E. Eorgan - retired chemist representing the
chemical problems for the Committee - 360-3164

Mr. Jim Nelson - retired general contractor repre-
senting the construction aspects for the Commit-
tee - 360-4552

Mr. Larry Sharer - Certified Public Accountant repre-
senting financing issues on behalf of the Com-
mittee - 360-1112

Ms. Helen Igar - Certified Public Accountant repre-
senting financing issues on behalf of the Com-
mittee - 360-1811

Over several weeks, the Biue Ribbon Committee met,
discussed and poured over reams of materials. The
Committee was supported with testimony and infor-
mation by city staff members, professional engineers
and scientists of Camp, Dresser and McKee, Inc., {the
city’s sanitary engineers), and interested citizens. The
Biue Ribbon Committee concluded that reclaimed water
is a safe, abundant and inexpensive source of water for
irrigation and other non-potable uses. The Committee
also conciuded that due to the availability of grant
funds from the Southwest Florida Water Management
District (SWFWMD) and low interest loan funds from
the State of Florida, Department of Environmental
Regulations {DERI, coupled with the investment poten-
tial of $4.5-Million unreserved funds in the .ewer
Revenue Fund, that the time was ripe for the city 10
deveiop a city-wide system. (A free copy of the final

4

Committee report is available at city hall for citizens

The city commission accepted the committee repc
with great appreciation of the hard work performed !
committee members and, in accordance with ti
report, has scheduled a special referendum election «
June 30, 1992, in order for the citizens of St. Peter
burg Beach to make the final decision on the matte
On June 30th you will be asked whether the ci
should construct a reclaimed water system in acce
dance with the plan developed by the special Bl
Ribbon Committee. Thus, this important decision ¢
the future well being of the community has been plac:
directly in the hands of the voters of St. Petersbu
Beach. The decision is up to YOU!

YOUR VOTE COUNTS!

Summary
Findings and Recommendations
of the
Biue Ribbon Committee

{There are many recommendations contained in t/
final report. This article merely summarizes the maj.
recommendations of the Blue Ribbon Committee.)

*The deployment of a secondary reclaimed wat
system throughout St. Petersburg Beach shouid mal
reclaimed water available to each homeowner ar
business within a2 two and one-half year period fro
the commencement to the completion of the project .
3 cost not to exceed $10,400,400. The Committe
feels that the total cost of this system to the Ci
should be capped at $10,400,400 and should be pa
for with fees from a combination of $2,034,700 gran’
funds from the Southwestern Florida Water Manag:
ment District {SWFWMD) and a low interest (3.9% «
less) Department of Environmental Regulations loan f
$9,340,216. The loan payment, administration ar
maintenance and administration cost should be paid £
use of $4,500,000 in the City's existing Sewer R
serve Funds, monthly user fees and other water an
sewer fund savings allocated or collected over the 2(
year loan period. The total systern cost should Lt
achievable with the cooperation from other commun
ties involved with this project.

"Pineilas County would supply reclaimed water from it
20-mgd, South Cross Bayou Wastewater Treatmer
Facility, using a new transmission System, Comprisin
a pump station and 5.9 miles of 18- and 20-inc
diameter pipe, constructed along the Pinellas Trail, t
convey water through South Pasadena and intc §
Petersburg Beach. The transmission would be share




as the primary means of reciaimed water supply 10
South Pasadena, St. Petersburg Beach and Tierra
Verde. Participation by the City of St. Petersburg
anticipates the shared use of a portion of existing St.
Petersburg reclaimed water pipelines and pumping
facilities. Such shared use could reduce the need to
construct new facilities including approximately 0.9
miles of 20-inch diameter pipe and the storage tanks
otherwise required in both South Pasadena and in St.
Petersburg Beach.

"The transmission system wouid deliver reclaimed
water into a storage tank and pump station facility
constructed adjacent to the Community Services
facility in the City Hall Complex. The storage tank and
pump station, together with 6.6 miles of 12- and 16-
inch diameter pipe, form the trunk system. The trunk
system would be shared by St. Petersburg Beach and
Tierra Verde for the reclaimed water supply. The trunk
system wouid extend, essentially, the entire length of
St. Petersburg Beach.

"Distribution pipelines would connect to the trunk
system for the delivery of reclaimed water to City
residents who elect to connect. Service to ail proper-
ties in the City would require the construction of 31.4
miles of 2-,4-, 8- and 8-inch diameter pipe. Distribution
service would bring reclaimed water to a property
owner's property line

"All connections to the reclaimed water system, resi-
dential and commercial, should be on a voluntary basis.
The Committee recommends a $7.50 per month charge
for single-family dwellings. For businesses, City lands
and condominium properties the recommended fee is
$7.50 per month for the first 3,150 square feet of
water used plus an additional $6.00 per month for each
additional 3,150 square feet or fraction thereof used.
These rates shouid be subject to re-evaluation and
adjustment after the fifth year of the project.

"For those electing to connect to the system as the
system is installed on their street(s} the recommenda-
tion is that the connection from the lateral to the users
sprinkler system or desired outiet be made free of
charge. There should be no system connection fee to
a user during the first year as it is being made avaii-
able. A connection fee should be charged after the
first year of avaiiability.

"We aiso recommend that as construction proceeds
down each street or area of the City, that the City
should take "sign-ups” from the property owners who
wish to connect to their property immediately. In
return for immediate connection we recommend that
the City provide FREE connaction from the property line
lock box to a singie desired hose outlet or sprinkler

input at the users discretion. We suggest that the City
arrange for local plumbers to bid on the entire connec-
tion job for the area and accomplish the work along
with the instailation of the laterais.

There is clear evidence that low cost sources of
drinking water, often cailed potable water, will continue
to be in short supply and that the cost to the communi-
ty will continue to grow to the point that the watering
of gras and shrubbery will no longer be feasible. There
is no clear economical source for addition of drinking
water. The demands on the existing well systems are
expected 10 increase throughout south Florida. Alter-
natives for drinking water, such as desalinization or
pipes bringing additional water from north Florida
rivers, are much more expensive alternatives. The best
approach is t0 use treated sewage water, known
generally as reclaimed water, for the purpose of
watering lawns, shrubbery and other suitable usas, for
the future. This effectively reduces the consumption
of potable/drinking water, réduces the demand on the
existing potable/drinking water distribution systems
allowing for some community growth and provides a
desirable alternative to deep well injection of this
surplus water from sewage disposal systems.

"The recommended system is 1o be completed with the
cooperation of South Pasadena who wili use an alloca-
tion of 0.5 million gallons of water per day and of
Tierra Verde who will use an allocation of 1.0 million
gallons of water per day. St. Petersburg Beach will use
an allocation of 2.3 million gallons of water per day.
Each community is to pay its fair share of the impie-
mentation cost.

"Efforts are being made to incarporate the City of St.
Petersburg into an area-wide plan which would further
reduce the initial cost. Qur findings are that the
recommended system can be impiemented for
$9,683.500 (St. Petersburg Beach share) if we can
form a cooperative agreement with the City of St
Petersburg early in the project by sharing some of their
distribution system. The cost is estimated at
$10,430,400 (St. Petersburg Beach share) if we
proceed without the cooperation of St. Petersburg.

"We should plan to proceed on this plan with the cities
of South Pasadena and Tierra Verde, without St.
Petershurg if necessary. Because this is an area-wide
problem, the City shouild strongly endeavor to reach
agreement with St. Petersburg and other communities
such as Treasure Island, Guifport and Madeira Beach to
incorporate them into the plan through all reasonabie
means.

"The negative side of this approach is that it will re-
quire the installation of a separate secondary water
distribution system, isolated from the potable/drinking




water system, capable of supplying up to 2.3 million
gallons of water per day. Despite this, the use of
reclaimed water is still the most economical alternate
source of water suitable for watering lawns and
shrubbery,

Considering that the source of reclaimed water is
treated sewage, waste water from our sinks, dish-
washers, clothes washers, etc., even though it is
extensively processed, the health suitability was a
major concern. Data was collected and discussed from
both a chemical content and medical (disease) view-
point. We find, that when properly treated and con-
trolied, reclaimed water poses no heaith hazards to our
community. The inherent salt content makes this
secondary water unsuitable for some plants, such as
vegetables and a few ornamental plants, but the quality
is far better than that found in any farm irrigation
ditches or in the runoff from any rainstorm in St
Petersburg Beach.

~Standards for reclaimed water have been set by
Arizona, California and the City of St. Petersburg. St,
Petersburg is one of the national leaders in the use and
control of reclaimed water. The quality of the water is
largely controlled by the processes {methods) used to
purify it. St. Petersburg and the Cross Bayou plant
uses more than adequate secondary treatment methods
to meet all State and Federal standards. We further
recommend that the City's legal counsel review all
agreements concerning the source of reclaimed water
and assure that the gquality of this water is stipulated
and that there is sufficient legal recourse to guarantee
the guality of the source{(s) prior to the implementation
of the system.

"To be most effective and more cost efficient, a sec-
andary water supply system using reclaimed water
should be deployed to the maximum exient. Its
objective in the short term is 10 be a low cost source of
water for lawns, shrubbery and fire hydrants. in the
longer term, as sources of water become increasingly
difficult, it may be expanded as the source of water for
toilets as well. We recommend that this requirement
be considered for ail new construction of improvements
by the City.

“We believe that the contingency and cost estimates
made by Camp, Dresser and McKee are conservative.
in addition, we note that an added 20% contingency
has been included in the construction estimates. The
actual cost will be determined by good design, com-
petitive bidding and efficient management of the job.
This job should be able to be completed within the
recommend limits. We feei that the reclaimec. water
project should move forward at the quickest reasonable
speed to secure the most favorable bids and funding

sources to pay for construction, administration a
maintenance of the reciaimed water system.

"The scope of the program necessary 10 provide 1
claimed water to the community is very large. It v
involve digging in all of the streets of the commun
and will affect all of the community, even those wi
may elect not to participate. This project can have
dramatic positive impact to the future character of t
City and should be equally beneficial to both t
residents and businesses which operate within !
Petersburg Beach. Because the system will eventua
parallel all of the present potable/drinking water dist
wution, it is one of the largest financial obligations t
City will undertake.

*Therefore, the Committee strongly endorses a
concurs with the decision of the City Commission
hold a referendum on this question on Tuesday, Ju
30, 1992. We believe that this report and its reco
mendations should be used as the basis of this progr:
and that its contents should be distributed and brief
at homeowners meetings and other City discussions
the widest possible extent so that there will be

misunderstandings in the referendum.

1f the referendum approves construction of the
claimed water system in St. Petersburg Beach, facil
construction could begin about November, 1992, a
be completed within the following two vears.”

Other Important Answers...

The following are questions were posed to the spec
Blue Ribbon Committee by Mayor Horan and the ¢
commission when the committee was formed a
answered in time by commitiee members:

~Are there any known health dangers to persons
animals associated with the use of reclaimed water .
irrigation of private or public areas?®”

~From the review of all the information, data 2
studies presented to the Committee, it would appe
that, provided the amount of potentially hazardo
materials and the level of bacteria are maintained beic
standards specified by the United States Department
Environmental Regulations, there are no signific:
health dangers to persons or animals associated w
the use of reclaimed water for irrigation of pubtic
private areas. This finding is conditioned upon

assumption that the reclaimed water wiill not be us
as drinking water for human beings or for animais a
that normal hygiene procedures would be observ
following physical contact with the water such

washing hands before eating, etc.”




“What is the experience of other cities in the area or
any other areas of ths country?”

"As far as the Commintee has been able to determine,
in the City of St. Petersburg where this water has been
used for almost 15 years, there are no known reported
problems or experiences of any kind of adverse reac-
tions to persons or animals as a resuit of use of re-
claimed water. It appears that this has been the case
throughout the State of Florida and in other areas of
the United States where it has been used.”

"What is the Committee’s recommendation with
respect to the health aspects for the use of reclaimed
water within St. Petersburg Beach?"

The public shouild be adequately informed that the
reclaimed water should be used ONLY for irrigation or
other uses which will not involve the direct ingestion of
the water by humans or animals and that all reclaimed
water outlets should be adequately labeled or identified
as reclaimed water in some satisfactory manner,

"Are there any dangers?”

"There are no significant dangers other than as noted
hereinabove."

“Will the system provide adequate safeguards to pre-
clude cross-connections to the potable water system?”

"The Committee has been assured that the system is
designed in a way where a cross-connection would not
be possible uniess it was intentionally and illegally done
by a property owner.”

“Are there any adverse environmental impacts on the
use of reclaimed water?"

"Itis the Committee’s considered opinion that there are
no adverse environmental impacts involved in the uss
of reclaimed water. The overall net 'environmental
impact of the use of reclaimed water is a positive one
in that the use of the effluent for irrigation as opposed
to forced pumping into the subterranean aquifer is a
substantial environmental improvement.”

“What are the alleged impacts upon the environment?*”

"t is assumed from this question that the inquiry
revolves around negative alleged impact. The Commit-
tee received some anecdotal testimony from several

persons during the course of the hearings with respect
o negative impacts and is aware of the rumors circu-
lating in the Community about impacts on the environ-
ment. These appear 10 be centered on concerns that
the effluent is hazardous to some plants, trees and
grass and that the effluent would fing its way into Boca
Ciega Bay or the Gulf Mexico causing harm to marine
life or causing poilution of some kind."

“What is the Committee’s analysis of any of these
alleged environmental impacts?*

"The Committee received 3 substantial body of evi-
dence, reports and findings which indicate that when
chiorine tevels are properly maintained the effluent is in
no way harmful to plants, trees and grass of any kind.
This effluent has been used for many years to irrigate
commercial citrus groves and other crops without any
adverse consequences whatsoever, It has been
recommended by the Florida Department of Environ-
mental Regulation for such use, both commercially and
residentially. The Committee also received satisfactory
information to the effect that, provided established
levels of organic and non-organic compounds and
elements are maintained in the System, this negative
environmental impact must be treated 35 a non-issue.
With respect to the latter issue of pollution of the Gulf
of Mexico and Boca Ciega Bay, the Committee again,
received substantial input in the negative. I!f the
effluent was pumped directly into Boca Ciega Bay, the
nutrients would have to be removed or it could cause
organic "bloom" within the water which would cause
environmental harm. For the envisioned use of the
water as irrigation for plants, trees and grass, the
amount of effluent and compounds contained therein
which could conceivably reach the Gulf of Mexico or
Boca Ciega Bay is so small that it is of the Committee's
opinion that this alleged adverse impact is also a
baseless rumor.”

"Can reclaimed water be used to irrigate fruits ang
other crops?"

“Yes, as cited hereinabove. This use has been regular
and continuous for many years not only in Pineilas
County and throughout the State of Florida, but
throughout the United States, without adverse environ-
mental impact.”

“Are there any implications of legal liability for individy-
al citizens or the City in the use of reclaimed watgr?”

"Provided that levels of organic or inorganic harmful
chemicals are monitored on a regular basis, distribution




lines are clearly marked and delivered and no illegal and
intentional interconnections of the system with the
fresh water system occur, there will be little or no
chance of legal liability of individual citizens or the City
in the use of reclaimed water.”

=Is the existing Interlocal Agreement reasonable for any
reclaimed water project?”

"Yes."”

~What would be the impact of other cities joining us in
a reclaimed water project?”

a. Financial impacts?”

"It is rather obvious that the mare communities that
participate in the reclaimed water system the more
economical it would become for everyone. We are
sure that the City Commission is aware that the
ongoing prospect of eliminating the long pipeline
from Cross Bayou in favor of a connection with the
St. Petersburg reclaimed water system would save
approximately $800,000.7

“b. Operational impacts?”

*Again, it is the opinion of the Committee that the
more cities that cooperate in a reciaimed water
project, the greater the chance for enjoying a more
economical project.”

“What would be the advantages and disadvantages of
the use of reclaimed water versus well water?”

"Advantages. The use of reclaimed water would
eliminate electrical pumping costs and maintenance
costs of a well system to the user. Reclaimed water
has no chemicals which would cause the rust stain
which quite often is found in well water and is absent
of the "rotten egg” odor found most trequently in well
water. Well water has no nutrient qualities. The re-
claimed water does promote healthy plant growth.
Well water also faces the distinct possibility of salt
water intrusion which would eventually lead 10 the
necessity to abandon the well.”

"Disadvantages. The main disadvaniage of the re-
claimed water is the large initial start-up cost of instail-
ing the transmission and distripution systems. Howev-
er, it is a capital expense which should bear fruiv in the
years to come. Another disadvantage would be the
possibility of an cccasional shut down of the system in

the event that the demand should become too great ¢
in the event that the leveis of organic or inorgan
compounds within the water temporarily rose to a
unacceptable levei.”

*Are there any identifiable Community benefits whic
would accrue to non-users of reclaimed water?”

*ves. Obviously the benefits are not as great to nof
users as they are to users. Benefits to non-users wou!
include the cessation of the pumping of effluent int
the underground aquifer. However, this is a long-tef
benefit not readily visible or appreciated by a nor
users. Disposal of the treated effluent is a part of th
treatment of sewage and a method of disposal ¢
effluent which must be accounted for by all persor
who are connected to the sewer system. Non-usel
would also benefit by the City's use of the effluent ft
irrigation of parks and common City areas which shou.
decrease the City’s expenditures for potable water.”

“Do these benefits justify Community financing suj
port?”

The Committee believes that it does justify Communit
financial support for the principal reason that the uh
mate treatment of the sewage is the responsibility of ¢
users of the sewer system. It must be recognized thi
all capital improvements which are undertaken by ot
government do not necessarily benefit each and eve!
person in the Community to the same extent.”

“If so, to what extent?”

"It is believed that there is an overall benefit to 1t
entire Community of maintaining healthy and attra
tive landscape areas in both the public and priva
areas of our City. The maintenance of these are:
benefit the entire community in a number of su:
stantial ways and if the use of the effiuent ce
improve the quality and quantity of the landscap
plantings and green areas of the City, itis a benef
to all of our citizens, businesses and visitors alike

~Will any reclaimed water system foster redevelo;
ment?”

in the opinion of this Committee, this is another "re
herring” that has no justifiable basis. The City
present Land Use Plan and zoning ordinances put a ce
on development and redevelopment within our City.

is unlikely that a decrease in the use of fresh wate
which may be brought on by the use of reclaime







the Committee, after application of the Southwest
Florida Regional Managemeant District grant, would be
$9.3 million dollars. We recommend that this entire
amount be borrowed and that the financing recommen-
dations of the Finance and Budget Review Committee
be utilized. The effective rate of interest, based upon
a loan rate of 3.9% on a 20-year amortization after
allowance for closing costs and organization fees,
would be less than 4.6%."

=Should the City use revenues from the Pinellas County
Infrastructure Sales Tax for a loan security or for
financing any reclaimed water system?”

*We believe that the Infrastructure Sales Tax should be
used for both purposes.”

*What is the most equitable user fee structure?”

"The Committee feels there should be a base user fee
structure for every connection to the sewer system
whether it be residentiai or commercial. The base rate
should be less than $8.00 per month. The Committee
further believes that all commercial or multi-family
connections which have a permeable area in excess of
3,150 square feet should be charged an additional fee.
The exact fee for each multi-family and commercial
property should be determined upon connection and
rechecked every time a site plan is modified or a
building permit is issued 10 ensure that the amount of
permeable area has been correctly calcuiated.”

~Should there be a connection fee?”

"We feel there should NOT be an initial connection fee.
At the end of one year from the date that service
becomes available at a particular connection iocation,
a connection fee should be charged. The amount of
such a fee should be established at the completion of
construction.”

~Should property taxes be utilized to support any
reclaimed water?”

-No..

~What would be the expected cost savings to the City
frarm the use of reclaimed water for irrigation of City
parks and public lands?”

"City staff has estimated savings woulg amc¢unt to
approximately $45.000 per year.”
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*What is the projected availability and cost of potat
water in the future?”

"No definite data was presented to the Committee ¢
this subject. However, based upon the testimony th
was taken was that potable water availability w
certainly decrease in the future and the cost of potat
water in the future will continue 1o rise in COStS signi
cantly. This has been the case every year for the la
ten years and there is no reason to assume this situ
tion will not become more acute as we move into t!
future.”

Referendum Question

SHOULD ST. PETERSBURG BEACH CONSTRUCT
A RECLAIMED WATER SYSTEM AT A COST
NOT TO EXCEED $10.430,400?

UNDER THE PLAN, RECLAIMED WATER WILL BE
AVAILABLE TO ANY PROPERTY OWNERS
WITHIN THE CITY WHO SHALL REQUEST IT.
THE MONTHLY USER FEE FOR A SINGLE FAMI-
LY HOME SHALL BE $7.50 PER MONTH FOF
THE FIRST FIVE YEARS OF OPERATION, THE
COST OF CONSTRUCTION SHALL BE FINANCED
WITH 54,500,000 FROM THE CITY'S SEWER
RESERVE FUND, A GRANT, A STATE LOAN,
AND MONTHLY USER FEES. NO AD VALOREM
REAL PROPERTY TAXES SHALL BE USED.

YES (For) | 1]
NO {(Against} [ ]

VOTE
JUNE 30TH




CITY CLERK'S OFFICE

Absentee Ballots

If you are disabled or going to be out of the city on
election day. or wiill be working at the poils, call the Su-
pervisor of Election’s Office at 462-4580 or the City
Clerk's Office at 363-9221 and an absentee ballot wiil
be sent to you. ln-office voting will also be available
by cailing one of the above numbers for details,

Voter Registration

If you are a U.S. citizen and a permanent resident of
Pinellas County who is at least 18 years of age, you
are eligible to register to vote. There is no residency
requirement in Pinellas County. Registration books
close thirty {30) days before an eiection.

Absentee registration is available if you or your family
are a member of the Armed Forces or Merchant Ma-
rines; a citizen of the United States; a permanent resi-
dent of Pinellas County and temporarily out of the
country, state, or county; or physically unable to get to
a local registration location.

If you need to change your name, address, or party
affiliation, you may come into the Clerk's Office. If
you need to change only the address, you may fill in
the reverse side of your voter identification card and
mail it to the Supervisor of Elections, 315 Court Street,
Clearwater, FL 34616. There is no fee for voter
registration.

City Commission Meetings

The Agenda/Regular City Commission meetings are

held on the first and third Tuesdays of each month at
7:00 p.m. at City Hail, 7701 Boca Ciega Drive. Public
hearings, special meeting dates, and regular City
Commission meeting agendas will be posted on the
bulletin board in City Hall and can be seen on cable
television, channel 15. The meetings are televised for
those citizens who are unable to attend.

If you would like an item placed on the agenda, infor-
mation and format for requests can be obtained from
the Clerk's Office. The deadline for submission of
material is no later than noon on the Monday of the
week preceding the meeting. An agenda book for
citizens is located at City Hall .and is avaiiable for
review on the Friday preceding the meetings. For
information on the above, call 363-9221.

LIBRARY

improved Services

This is our second year of service in the Pinellas Public
Library Cooperative {(PPLC}. The goal of the Coopera-
tive is to provide Library service 1o all eligible residents
of Pinellas County. To obtain a new Cooperative
Library Card all residents of member cities and the
unincorporated county may register at their nearest
library. You will be asked to provide the following
identification with your current address, a Florida
Driver's License or Fiorida ldentification Card. You may
substitute a current picture [.D. and any one of the
following: your current Pinellas TRIM notice or TAX
bill, a current utility bill (includes cable}, Declaration of
Domicile, a deed to property in Cooperative area,
vehicie registration (current vyear}, your homestead
exemption form, Pinellas Voter ldentification card.

Your Pinellas Public Library Cooperative card entitles
you to borrow materials from any of the tweive {12)
member iibraries. Rules for borrowing will vary at the
individual libraries (audio-visual materials must be
returned to the owning library) so piease check when
you visit. We hope you will enjoy the use of coopera-
tive libraries and services for years to come!

The Pinellas Public Library Cooperative (PPLC) is not
the only organization the Library has joined in the past
year. The St Petersburg Beach Public Library has
become a part of the Tampa Bay Library Consortium
{TBLC), a network of libraries established in 1979, The
Consortium is dedicated to promating and coordinating
sharing of materials, information and services among
public, academic, and special libraries of ten counties
in the Tampa Bay area. The group inciudes 25 public,
26 academic, 14 special and 2 county school system
libraries. The group is composed of individual libraries
which remain autonomous, yet share resources with
others in the network. TBLC is supported by funding
acquired from member service fees, foundations,
corporate sponsors and special funding, some of which
is administered by the State Library of Fiorida.

TBLC is currently providing consuitation and training to
our librarians through workshops in the use of automat-
ed library equipment. TBLC technicians are doing the
conversion of the "shelf list” of our library holdings into
a "Machine Readable Format™ known as MARC. This
"Retrospective Conversion” is only the first step in the
automation of the St. Petersburg Beach Public Library.
Qur program is being greatly helped by our association
with both the Pineilas Public Library Cooperative and
the Tampa Bay Library Consortium.
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FIRE DEPARTMENT

City’s Ambulance
Subscription Plan

Last year the City of St. Petersburg Beach initiated the
St. Petersburg Beach Ambulance Subscription Plan.
We wish to remind you that each vyear in March a
renewal application contract has 1o be filled out.
Pl ompl nd return "Sunstar Ambulan
Subscription Program™ form (insert) to the St. Peters-
burg Beach Fire Department as soon as possible.

If you are not familiar with the pian or you have
specific questions regarding the plan, please call Gwen
Ludwig in the Fire Administration at 363-9206, Mon-
day through Friday from 8:00 am to 4:30 pm. Should
Mrs. Ludwig not be available, other Fire Administration
personnel will be able to answer your questions.

City’'s Hurricane Preparedness Plan

The St. Petersburg Beach Fire Department wishes to
remind you that Hurricane Season is here. It starts on
June 1st and ends on November 31st. Information
regarding hurricane preparedness, evacuation, shelters,
etc. can be gotten from the Fire Department. [f you
wish to have a representative speak to your civic
association on this topic or if you need assistance in
planning for this type of a disaster, please telephone
the Fire Department.

if you are in need of special help due 10 physical
handicap or medical problems, or if you know of some
one who ig in need of such special help, please contact
the fire department. Qur fire department has a special
needs evacuation program. Call: 363-9602

Insurance Rating Survey

It has been 12 vears since our last Insurance Services
Organization {{S0) fire insurance survey. Presently, our
city has a fire insurance rating of 5. Since our commu-
nity, as well as our Fire Department, have undergone
quite a few changes since the last rating, a new survey
is warranted. Therefore, City Manager, Jeffrey B.
Stone, has requested 1SO to come to our city and
perform another survey. Preparations for the survey
require an enarmous amount of work. We are now in
the initial stages of preparing for this visit and hope
that once the survey is compieted, we will be able to
lower fire insurance ratings.
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LICENSE, INSPECTION & PLANNING

Flood Insurance Rate Reductions

The Federal Insurance Administration congratulated the
city on the community's achievements in contributing
to the success of the National Flood Insurance Program
(NFIP). As a result of actions undertaken by the city
which exceed the minimum standards of the National
Flood Insurance Program (NFIP), the flood insurance
rating for St. Petersburg Beach has been reduced from
Class 9 to Class 8 in accordance with the Federal
Emergency Management Agency’s {FEMA) Community
Rating System (CRS).

Within the State of Florida alone approximately 363
cities and counties participate in the NFIP program. To
date, 22 have attained a Class 9 rating while only 4
other jurisdictions besides St. Petersburg Beach have
attained a3 Class 8 rating. The reward to the communi-
ty for the lowered flood insurance rating is an addition-
al 5% reduction in flood insurance premiums. The 5%
is to be added to the existing 5% for a total premium
reduction of 10%. This premium reduction is to be
applied to all new or renewed flood insurance policies
in place on or after October 1, 1992, (Check with your
insurance agent.] Yearly, property owners within St.
Petersburg Beach contribute approximately $2,020,534
for flood insurance on the 5,360 policies which have
been written within the city. The annual savings to the
community as a whole will be in excess of $200,000.

This program and the community’s high rating are a
combined effort by the City Commission, City Manager,
staff and all of the residents who have diligently made
the effort 1o abide by the rules and regulations of state
and national floodplain management programs. Some-
times all the rules and regulations seem like just more
bureaucratic nonsense; however, in this particular case,
diligence, hard work and sacrifice have paid off.

Reclaimed Water Benefits

+ Conserve the drinking water supply.

« (Create a new water source for irrigation that
is not restricted!

* Reduce water bills and save $$$
+  Beautify the cormmunity through landscaping.

*  Reduce fertilizing costs and poliution.




