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FDEP Division of Water Resources
U.S. Fish and Wi ldlife
City of Key West
U.S. Envi ronmental Protection Agency
Monroe County Department of Marine Resources
Monroe County
South Florida Water Management District
Florida Department of Envi ronmental Protection
Florida Department of Health
Monroe County
U.S. Envi ronmental Protection Agency
Monroe County Department of Solid Waste
Monroe County Growth Management Division
U.S. Envi ronmental Protection Agency
Consultant to Governor's Office
U.S. Army Corps of Engineers
Florida Keys Aqueduct Authori ty
Florida Department of Envi ronmental Protection
Florida Department of Envi ronmental Protection
Florida Keys National Marine Sanctuary
Monroe County Public Health Unit
Florida Keys National Marine Sanctuary
Islamorada, Village of Islands
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EXHIBIT B
WQSC Members

Name Affiliated Agency or Organization

John H. Hankinson, Jr., Regional Administrator
Kirby Green, Deputy Secretary
Jeff Benoit, Director, Ocean and Coastal
  Resources Management
Bart Bibler, Chief, Onsite Sewage Program
William H. Botten
Charles W. Causey
Mike Collins, Chairman, Governing Board
William E. Graham, Governing Board Member
Sam Hamilton, Assistant Regional Director for
  Ecological Services
John Heber, Chief, Onsite Seage Program
Frank Kulisky, Councilman
Karl Lessard
Colonel Joe R. Miller, District Engineer
Commissioner George Neugent, Advisory
  Council Chair
James C. Reynolds, Deputy Executive Director
Richard G. Ring, Superintendent
Steve Seibert, Secretary
Honorable Jimmy Weekley, Mayor
Commissioner Nora Williams

U.S. Environmental Protection Agency, Region IV
Florida Department of Environmental Protection

National Oceanic and Atmospheric Administration
Florida Department of Health
City of Key Colony Beach
Florida Keys Environmental Fund
South Florida Water Management District
South Florida Water Management Distirct

U.S. Fish and Wildlife Service
Florida Department of Health
Islamorada, Village of Islands
Monroe County Commercial Fisherman
U.S. Army Corps of Engineers, Jacksonville District
Board of County Commissioners of Monroe County
Florida Keys Aqueduct Authority
Everglades National Park
Florida Department of Community Affairs
City of Key West
Board of County Commissioners of Monroe County
Board of County Commissioners of Monroe County

EXHIBIT C
Local Citizen Task Force on Wastewater

Upper Keys Middle Keys    Lower Keys

Nick Mulick, Chairman
Charles Brooks
Dagney Johnson
David Makepeace
William Plummer
Paul Winklejohn

Bill Smith James Brady, Sr.
David Combs
George Leydic
Jerry Polverino
Alicia Putney



Planning for a Better Environment

ES-1
ES-1

The marine ecosystem in the Florida Keys is dependent on clear water with
low levels of nutrients. However, as population and tourism within the
Keys have increased over the years, improvements in wastewater treatment
and management practices have not kept pace with this growth, which has
resulted in a significant degradation of water quality in canals and
nearshore waters surrounding the Keys.

Ongoing research has determined that nutrients from wastewater are one
of the major contributors to the decline of the water quality in the Florida
Keys, prompting the proposal to provide better sewage treatment practices.
In this vein, the Water Quality Protection Program Steering Committee
concurred with the following conclusions:

� Cesspits are illegal, provide very little treatment, and are a health
hazard

� Sewage discharges from cesspits and septic tanks are a source of nutri-
ents and human pathogens

� Septic tank systems remove a very small amount of nutrients

� Aerobic treatment units (ATUs) and package treatment plants do not
remove dissolved nutrients

Moreover, the Monroe County Year 2010 Comprehensive Plan mandated
that nutrient loading levels be reduced in the marine ecosystem of the
Florida Keys. This Sanitary Wastewater Master Plan (Master Plan) has been
prepared as an initial step towards satisfying that directive.

Goals and Objectives
The objective of this Master Plan is to provide an equitable, ecologically
sound, and economical implementation strategy for managing wastewa-
ter and improving the water quality in the Florida Keys. The goals of

EExecutive Summary
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the final selected plan are to provide
responsive, flexible, and cost-effective
solutions that improve wastewater man-
agement practices throughout the Keys
and satisfy the existing and future needs
of the community.

Existing Wastewater Facilities
Approximately 23,000 private onsite
systems and approximately 246 small
wastewater treatment plants (WWTPs) are
currently operating throughout the Keys.
As illustrated in Exhibit ES-1, the onsite
systems are comprised of approximately
15,200 permitted septic systems,
640 ATUs, and 7,200 unknown systems.
About 2,800 of the 7,200 unknown sys-
tems are suspected to be illegal cesspools.

It is estimated that the onsite systems
contribute 4.88 million gallons per day
(mgd) of wastewater, and the WWTPs
contribute 2.40 mgd of wastewater.

Each of these onsite systems and treatment
plants provide minimal nutrient removal,
and generally discharge effluent contain-
ing nutrient levels of about 20 milligrams
per liter (mg/L) of total nitrogen (TN), and
5 mg/L of total phosphorus (TP).

Recommended Sanitary
Wastewater Management Plan
The conclusions and recommendations
reached in this Master Plan are the results
of a comprehensive, 2½-year study effort,

which included extensive evaluations

of existing systems
in the Keys and
applicable tech-
nologies that
would fulfill the
objectives of
Monroe County
and the Year 2010
Comprehensive
Plan. This waste-
water manage-
ment plan recom-
mends that exist-
ing onsite systems
located in lower
density areas of the Keys be upgraded or
replaced with onsite wastewater nutrient
reduction systems (OWNRS). The recom-
mended plan also includes 12 community
wastewater collection and treatment
systems and five regional systems. Five of
the 12 community wastewater collection
systems feature interim WWTPs that, over
time, are recommended to be phased into
larger regional systems.

Exhibits ES-2 through ES-4 illustrate the
recommended implementation plan for
the Lower, Middle, and Upper Keys,
respectively, and also include “Hot Spot”
areas by priority ranking. “Hot Spots” are
defined as those areas that will receive a
community wastewater collection and
treatment system within the next 10-year
period, or by the year 2010.

Like any major public works capital
program, total funding for implementing

this proposed system is a challenge, and a
goal of Monroe County officials is to phase
this program and seek grant monies to
help offset the implementation costs. This
strategy will also keep the monthly sewer
charges to residents at an affordable level.
These central wastewater collection and
treatment systems to service designated
“Hot Spot” areas will be implemented as
grant monies become available, and in the
order of priority shown in Exhibits ES-2
through ES-4.

In addition to the new systems and exten-
sion of existing systems, it is recommended
that 17 existing facilities continue to
operate and upgrade their treatment
processes to meet the best available tech-
nology/advanced wastewater treatment
(BAT/AWT) standard by July 1, 2010.
These existing systems and the estimated
costs of the associated upgrades are sum-
marized in Exhibit ES-5.
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Capital Costs Required to
Implement the Master Plan
As shown in Exhibit ES-6, the capital costs
required to improve wastewater manage-
ment practices, as recommended by this
Master Plan, are approximately
$438,000,000 and include approximately
45 projects. The capital costs presented in
this exhibit reflect implementation of new
service areas, as presented in ES-2, ES-3,
and ES-4, as well as the costs of upgrading
existing facilities, as presented in ES-5.
These costs assume that, other than those
existing WWTPs that will continue to
serve given isolated areas or existing
functioning private wastewater utilities,
all WWTPs will connect into either the
central community or regional wastewater
systems once all the “Hot Spot” areas are
served, or by 2010, whichever occurs first.

Wastewater Reuse
Although there are advantages associated
with wastewater reuse, the high cost
associated with additional facilities and
the limited availability of suitable areas to
irrigate make this option more difficult to
implement in the Florida Keys than in
other areas. Wastewater reuse requires
additional facilities at the treatment plant
beyond those required to provide BAT/
AWT treatment, including high-level
disinfection facilities, reuse water storage
facilities, and high service pumping facili-
ties to transmit reuse water from the
treatment plant to the reuse site. In addi-
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tion, reuse water transmission and distri-
bution piping systems would be required,
which adds additional cost.

The high cost of potable water in the Keys
limits the practice of potable water irriga-
tion ($4.93/1,000 gallons for monthly use
up to 12,000 gallons, and $5.93/1,000
gallons for monthly use over 12,000 gal-
lons). Because there are no potential large-
volume reuse customers, such as golf
courses, the proportion of potable water
that could be replaced with reuse water is
relatively low. (The two golf courses that
do not use reclaimed wastewater for
irrigation have installed reverse osmosis
facilities for irrigation water.)

The cost required to provide reuse water
for irrigation is expected to be consider-
ably higher than the current cost to pro-
vide potable water (an estimated $12.52/
1,000 gallons for reuse water vs. $4.93/
1,000 gallons for potable water). Conse-
quently, initiating wastewater reuse does
not provide a cost-savings incentive to
wastewater customers in the Keys. There-
fore, a policy mandating wastewater reuse
would have to be initiated by local, state,
or federal regulatory agencies before full-
scale wastewater reuse could be imple-
mented. However, mandating a reuse
policy should be carefully considered
because it may be more economically
sound to produce more potable water
from seawater and distribute it to the
existing potable water distribution system

than to produce and distribute re-

EXHIBIT ES-5
Estimated Costs to Upgrade Existing Treatment Facilities Recommended for Continued Operation throughout the Keys

Study Area WWTP
Capacity

(MGD)

Upgrade to
BAT/AWT
Standard

Capital
Cost

($)

Stock Island
Stock Island
Stock Island

Boca Chica

KW Resort Utility
Key Haven Utility
Monroe County1 Detention Center
Total for Stock Island

NAS Key West
Total for Boca Chica

0.50
0.20

0.105

0.40

AWT
AWT
AWT

AWT

760,000
500,000
250,000
826,000

670,000
670,000

Bahia Honda Bahia Honda State Park
Bahia Honda State Park
Sunshine Key Campground
Total for Bahia Honda

0.0083
0.010
0.060

BAT
BAT
BAT

98,000
102,000
187,000
387,000

Marathon Secondary Hawk's Cay2

Total for Marathon Secondary
0196 AWT 1,600,000

1,600,000

West End Long Key Ocean Bay Condominium
Long Key State Park
Outdoor Resorts
Total for West End Long Key

0.006
0.010
0.060

BAT
BAT
BAT

93,000
99,000

192,000
384,000

East End Long Key Oceanside Isle Apartments
Fiesta Key Campground
Total for East End Long Key

0.0070
0.060

BAT
BAT

94,000
192,000
286,000

Ocean Reef Club (Study Area 27) No. Key Largo Utility Company
Extend sewer service to unsewered area
Total for Ocean Reef Club

0.55 AWT 1,500,000
4,160,000
5,660,000

PAED 22 at Jewfish Creek
(Study Area 25-2)

Gilbert's

Anchorage
Total for PAED 22A (SA 25-2)

0.010

0.010

BAT

BAT

100,000

100,000
200,000

PAED 22 at County Line
(Study Area 25-1)

Barefoot Cay Treatment Plant

Barefoot Cay Sewer Extension3

Total for Barefoot Cay (SA 25-1)

0.045 BAT 164,000

300,000
464,000

1Though located in the City of Key West and beyond the boundaries of this Master Plan, the Detention Center is owned
 and operated by Monroe County, and therefore, has been included in the Master Plan study.
2Upgrade of Hawk's Cay portion of treatment capacity only.
3Low pressure sewer grinder pump system to serve unsewered adjacent areas.
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claimed water through a separate reuse
distribution system.

An immediate initial step in determining
the practicality and economics of waste-
water reuse in the Keys should be to
conduct reuse feasibility studies through-
out the different service areas. These
studies should establish firm amounts of
reclaimed water to which reuse customers
are willing to commit and pay for.

Offsetting Costs Per Customer
One of the most significant constraints on
the ability of the County to implement the
wastewater management improvements
needed to achieve the water quality goals
in and around the Florida Keys is the high
cost of the projects per connection or
resident served.

The total estimated capital cost of the
identified improvements to serve the
wastewater service areas in Monroe
County is $438 million, or approximately
$9,149 per equivalent dwelling unit
(EDU). When combined with operation
and maintenance (O&M) costs, this is
equivalent to an average cost per EDU of
approximately $89 per month. These costs
well exceed what would generally be
considered affordable for wastewater
service. They are much higher than is
typical not only in Florida, but throughout
the United States in general, in which the
average rate is about $17.40 per month
(see Exhibit ES-7).

EXHIBIT ES-6
Estimated Capital Costs Required to Implement the Sanitary Wastewater Master Plan

Wastewater System Service Areas Estimated Capital Cost1

KW Resort Utility $3,080,000
Big Coppitt Service Area $20,500,000
Bay Point Service Area $4,000,000
Lower Sugarloaf Service Area $9,350,000
Summerland/Cudjoe/Upper Sugarloaf Regional $34,300,000
Big Pine Regional $55,900,000
KW Resort Utility (AWT for non reuse) $760,000
Key Haven Utility $500,000
Monroe County Detention Center (AWT for non reuse) $250,000
NAS Key West (Boca Chica) $670,000
Bahia Honda $390,000
Marathon Regional $72,300,000
Grassy Key (Treatment at Marathon Regional) $5,200,000
Duck Key (Treatment at Hawk's Cay) $5,500,000
Conch Key Service Area $1,750,000
Long Key/Layton Service Area $3,540,000
Hawk's Cay (Hawk's Cay portion for AWT upgrade) $1,600,000
West End Long Key $380,000
East End Long Key $290,000
Lower Matecumbe Service Area $8,900,000
Islamorada Regional $66,800,000
Tavernier/Key Largo Regional $119,400,000
Ocean Reef Club $5,660,000
PAED 22 at Snake Creek $200,000
PAED 22 at County Line $460,000
Onsite Upgrade of Unknown Systems $3,520,000
Onsite Systems Upgrade in 2010 $12,750,000

Total $437,950,000
1Capital costs include a 20% contingency and include all construction costs,
including the costs to decommission existing onsite systems and the costs of new
building sewers on private property from the house or building to the street. Capital
costs also include all engineering, construction administration and inspection, land
acquisition, legal fees, and financing charges.
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Fiscal Impact Analysis
As the costs of the wastewater manage-
ment program are well beyond the finan-
cial capability of the residents of the
County to afford without outside assis-
tance, the fiscal impact analysis presented
herein evaluates the level of grant or
external funding that would be needed to
make the program financially feasible. It
was assumed for this analysis that funding
and financing for the wastewater manage-
ment program would come from four
main sources:  revenues from rates, con-
nection fees (including impact fees),

revenue bonds, and grants. While this
analysis only considers the use of

these four sources of funding and financ-
ing, this should not be interpreted as a
recommendation to exclude other sources
of funding, and therefore other financing
mechanisms should be explored.

The total average amount of grant monies
necessary, when all countywide projects
are analyzed together, is presented in
Exhibit ES-8, and includes the following
four scenarios:

Scenario 1: $35 monthly fee
$1,600 connection fee

Scenario 2: $40 monthly fee
$2,500 connection fee

Scenario 3: $50 monthly fee
$2,500 connection fee

Scenario 4: $50 monthly fee
$3,500 connection fee

The projects are estimated to require
between $117.1 million to $290.4 million
in grants to be financially feasible under
these four scenarios. Grants totaling
approximately 66 percent of the projects’
combined costs, or $290.4 million, would
be necessary for the projects to be finan-
cially feasible under Scenario 1 ($35 per
month and $1,600 connection fee).

With an increase in the monthly charge to
$40 per EDU and the connection fee to
$2,500 (Scenario 2), the amount of grant
funding needed falls by $70 million to
$219.9 million, or 50 percent of the total
cost.

A $10 per month increase (Scenario 3)
further decreases the needed grant fund-
ing to $165.0 million (38 percent). Finally,
under Scenario 4 ($50/month and a
$3,500 connection fee), $117.1 million, or
27 percent of the total capital costs, would
need to be raised through grants to sup-
port the recommended wastewater im-
provement projects in the Keys.

Finance Recommendations
It is the recommendation of this Master
Plan that the County and Florida Keys
Aqueduct Authority (FKAA) aggressively
pursue grant funding for virtually all of
the projects included in this wastewater
management program. Projects that
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involve improvements to privately-owned
utilities are not typically grant eligible.

Recognizing that it may not be possible to
accomplish initially, it is the recommenda-
tion of this Master Plan that a major goal
of the FKAA and the incorporated areas
not under the jurisdiction of the FKAA
should be to implement uniform
countywide rates and connection/impact
fees for all unsewered areas. This would
offset the higher cost of implementation
presented by some of the smaller and more
remote service areas.

Providing affordable uniform wastewater
rates to all Monroe County residents is an
important issue, and has been further
complicated by the recent incorporation
efforts. Setting uniform wastewater rates
and fees throughout all the unsewered
areas of the County is the most equitable
rate-setting approach and the recommen-
dation of this Master Plan. To do other-
wise poses the danger that more devel-
oped areas, where implementation costs
tend to be lower, would be implemented
first, and would charge lower rates. The
smaller or more remote service areas
where implementation costs will be higher
would then be forced to set higher rates
and fees. This has the potential to compro-
mise affordability, and therefore jeopar-
dize implementation of this program in
these areas.

The “go it alone” funding and rate and fee
setting approach currently being pursued
in certain areas is in conflict with the goal

of uniform rates throughout all unsewered
areas and could undermine the viability of
this program. It is recommended that an
oversight entity, such as the Water Quality
Steering Committee, be charged with the
responsibility to oversee the goal of imple-
menting countywide rates and fees to
assure all areas equitable and affordable
wastewater rates.

Management Structure
Implementation
The FKAA’s enabling legislation autho-
rizes the FKAA to supply both potable
water and wastewater services in Monroe
County, including acquiring, financing,
operating, and maintaining wastewater
collection, transmission, treatment, and
disposal systems. A Memorandum of
Understanding (MOU) between the
Monroe County Board of County Commis-
sioners (BOCC) and the FKAA established
the FKAA as the wastewater authority for
all of Monroe County, except for the Cities
of Key West and Key Colony Beach and
Islamorada, Village of Islands. As such, it
is the recommendation of this Master Plan
that the FKAA would administer and
manage all wastewater facilities (publicly-
owned WWTPs, privately-owned WWTPs,
and OWNRS) throughout the area of their
jurisdiction. The FKAA would own all
publicly-owned WWTPs and would
administer, manage, operate, and main-
tain all such facilities. In addition, the
FKAA would administer and manage, but
generally would not own, all onsite sys-

tems and privately-owned package plants.
By consolidating wastewater management
responsibilities under the FKAA, econo-
mies of scale in terms of capital, facility,
and labor costs should be achieved.

Recommended BOCC
Implementation Actions
To accomplish the water quality objectives
of the Year 2010 Comprehensive Plan, and
to move the implementation of this Master
Plan forward, the BOCC should take the
following actions:

1. Continue to pursue state and federal
grant money in association with the
FKAA.

2. Request the FKAA to adopt sewer
districts as recommended in the Master
Plan.

3. Take legal action to establish municipal
service districts for the respective
sewer districts.

4. Initiate land purchases of wastewater
facility sites, as outlined in the Master
Plan. This should also include the
smaller vacuum station sites and the
interim WWTP sites, if additional
facilities are required.

5. Develop and adopt interim onsite
wastewater system standards and
policies for “Hot Spot” areas; this will
have to be coordinated with the
Florida Department of Health (FDOH).
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6. Adopt a policy to address the “double
charge” issue. (Paying to upgrade an
onsite system to a nutrient reduction
system, and then paying again to
connect to the sewer system when
central sewers are completed.)

������
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The Florida Keys are a chain of approximately 800 independent islands
located in Monroe County off of the southeastern tip of Florida, represent-
ing the most southerly point of the continental United States. The more
developed islands are connected by U.S. Highway 1, a 110-mile stretch of
roadway extending from Key Largo to Key West. All the waters adjacent to
the islands have been designated as Outstanding Florida Waters, and
include the 2,800-nautical-square-mile Florida Keys National Marine
Sanctuary—the second largest national marine sanctuary in the United
States.

The Keys is home to a complex and dynamic ecosystem, including the
world’s third largest coral reef system, and offers a natural beauty that has
drawn visitors from around the world. Supporting major fishing and
tourist industries, the reef and the entire marine ecosystem are the lifeblood
of the Keys, and hence, protecting their existence and vitality is critical to
the economic and environmental future of the islands.

Like most natural resources, rapid development, population growth, and
ironically, the millions of visitors drawn to the beauty and charm of the
Keys have threatened its health and future existence. The deterioration of
the reef and the entire marine ecosystem has been the subject of many
studies. Scientists concur that one of the principle causes of the Keys’
unhealthy state is the elevated level of nutrients in the surrounding canals
and nearshore waters. Nutrients, comprised of nitrogen and phosphorus,
are found in high levels in raw sewage and secondary treated wastewater
discharges. Modern advances in wastewater treatment processes have
produced technologies that are capable of reducing the nutrients con-
tained in wastewater, but the high cost of their implementation on a
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scale as large as the Keys makes the solu-
tion for Monroe County a challenging one.

Consequently, im-
proving wastewa-
ter practices
within the Keys
has received a
major focus of
attention by
health and
environmen-
tal authori-
ties, the
engineering
and scientific
research
communities,
as well as
concerned
residents and
environmental
groups. Indeed, over
the last decade, aggres-
sive steps have been taken by federal,
state, and local authorities to help restore
and maintain the Keys’ natural ecosystem.
In this vein, the Monroe County Year 2010
Comprehensive Plan called for the devel-
opment of this countywide Sanitary
Wastewater Master Plan (Master Plan).

This 2½-year master-planning effort
represents a comprehensive study that
integrates the multiple facets of envi-
ronmental science and research, com-
munity planning, engineering design

and construction, and economics.
Throughout the study period, a

significant public outreach program was
factored into the major study tasks, so that
members of the community had ample
opportunity to not only learn about the

progress of the study and related issues,
but could engage and participate in

identifying and developing workable
solutions.

1.1  Goals and Objectives
The objective of the Master Plan
team was to develop a plan that
would provide an equitable,
ecologically sound, and economical
implementation strategy for man-
aging wastewater and improving
the water quality in the Florida

Keys. The goals of the final selected
plan is to provide responsive, flexible,

and cost-effective solutions that im-
prove wastewater management prac-

tices throughout the Keys and satisfy the

existing and future needs of the commu-
nity. The Master Plan must address
affordability and equity issues, and must
satisfy environmental and regulatory
criteria and guidelines.

1.2  Planning and Study Areas
The planning area of this Master Plan, as
illustrated in Exhibit 1-1, includes the
entire developed areas of the Florida Keys,
except for the Cities of Key West and Key
Colony Beach. Since the wastewater
master planning efforts began in
1997, the Village of Islamorada
(the islands of Lower
Matecumbe, Upper
Matecumbe,
Windley, and
Plantation
Keys),
and the
City
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of Marathon (Seven-Mile Bridge to Tom’s
Harbor Cut) were incorporated. Thus, the
planning area includes unincorporated
Monroe County in the Florida Keys, as
well as the Cities of Layton and Marathon,
and Islamorada, Village of Islands.

The planning area was divided into
27 study areas, as shown in Exhibits 1-2
through 1-4. Because the Key Largo area
in the Upper Keys has no distinct island
boundaries, the Monroe County Plan-
ning Area Analysis/Enumeration Dis-
tricts (PAED) were used as study areas.
The study areas are used as principle
identifiers throughout this Master Plan
and in many of the supporting technical
documents. All data development,
analyses, and documentation were

performed by study area, or combina-
tions of study areas.

1.3  Planning Period
The planning period used for devel-
oping this Master Plan is the 20-year

interval between 1998 and
2018. All cost estimates
presented in this Master
Plan are 1998 dollars.

1.4  The Decline of
Water Quality
The Florida Keys marine
ecosystem is dependent on
clear water with low
levels of nutrients. How-
ever, as population and
tourism have increased
over the years, improve-
ments in wastewater
treatment and management
practices have not kept pace

with this growth. As a result, anthro-
pogenic, or human-produced, nutrient

discharges to confined canal and
nearshore coastal waters have increased,
resulting in a decline in water quality.
Ongoing research has determined that
nutrients from wastewater are one of the
major contributors to the decline of the
water quality in the Florida Keys. Scien-
tists agree, based on the wealth of litera-
ture and proven, scientific knowledge,
that canals and other nearshore waters
are affected by human-derived nutrients
found in wastewater, and that better
sewage treatment practices would im-
prove canal and nearshore water
quality.1,2 Thus, the Water Quality
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Protection Program Steering Committee
concurred with the following conclusions:

� Cesspits are illegal, provide very little
treatment, and are a health hazard

� Sewage discharges from cesspits and
septic tanks are a source of nutrients
and human pathogens

� Even properly functioning septic tank
systems remove a very small amount of
nutrients

� Aerobic treatment units (ATUs) and
package treatment plants do not
remove dissolved nutrients

Furthermore, during hearings on the
water quality aspects of the Monroe
County Year 2010 Comprehensive Plan3, the
hearing officer determined that the
nearshore waters of the Florida Keys have
exceeded their capacity to absorb addi-
tional nutrient loads as a result of the
current wastewater treatment practices.
Consequently, the final order of the Ad-
ministration Commission was to reduce
nutrient loading levels in the marine
ecosystem of the Florida Keys.

1.5 Background
Approximately 23,000 private onsite
systems and approximately 246 small
wastewater treatment plants (WWTPs) are

currently operating throughout the Keys.
As illustrated in Exhibit 1-5, the onsite
systems are comprised of approximately
15,200 permitted septic systems, 640
ATUs, and 7,200 unknown systems.
About 2,800 of the 7,200 unknown sys-
tems are suspected to be illegal cesspools.

It is estimated that the onsite systems
contribute 4.88 million gallons per day
(mgd) of wastewater, and the WWTPs
contribute 2.40 mgd of wastewater.

Each of these onsite systems and treatment
plants provide minimal nutrient removal,
with effluent from all facilities containing
nutrient levels of about 20 milligrams per
liter (mg/L) of total nitrogen (TN), and
5 mg/L of total phosphorus (TP).

The onsite systems
primarily serve
single family
residences and
small commercial
establishments,
while the small
WWTPs serve
condominium and
apartment com-
plexes, resorts,
motels, restau-
rants, and other
larger commercial

establishments where higher volumes of
wastewater are generated. Property
owners are responsible for managing,
operating, and maintaining their indi-
vidual systems, whether they are onsite
systems or small WWTPs.

1.5.1   Year 2010 Comprehensive Plan
The Monroe County Year 2010 Comprehen-
sive Plan mandated that a sanitary waste-
water master plan be prepared to deter-
mine acceptable levels of sanitary service
and treatment for all developed and
undeveloped areas in Monroe County.
More specifically, the intent of the Com-
prehensive Plan is:

1. To establish more stringent nutrient
limits so as not to exceed the maximum

1U.S. Environmental Protection Agency, Water Quality Concerns in the Florida Keys: Sources, Effects, and Solutions, Water Quality Protection Program – Florida Keys National Marine Sanctuary. By William L.
Kruczynski, Program Scientist. EPA 904-R-99-005. September 1999.

2Water Quality Concerns in the Florida Keys: Sources, Effects, and Solutions, referenced in Footnote 1, documents the problem and also provides a good treatise on why nutrients from wastewater, as well as
from other sources, are causing a decline in water quality.

3 Sartin, L.J. Monroe County Administrative Hearing. Monroe County Year 2010 Comprehensive Plan. 1995. Final Orders. Case No. 93-4326RGM, 93-4417RGM, and 91-1932GM.
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nutrient loads that can be tolerated by
the County’s nutrient-sensitive waters
and ecosystems without experiencing
short- or long-term adverse impacts

2. To prevent further degradation to
groundwater, as well as confined,
nearshore, and offshore waters

3. To ensure improvement of these wa-
ters to levels that have been demon-
strated to support healthy, diverse,
and productive populations of fish and
other marine resources (Objective
901.4)4 .

The Governor’s Executive Order 98-3095

charges the relevant agencies and entities
to participate and coordinate with Monroe
County in carrying out all aspects of the
Monroe County Year 2010 Comprehensive

Plan, including planning and implementa-
tion of an improved wastewater manage-
ment system.

1.5.2   Identification and Elimination of
Cesspools (Monroe County
Ordinance 031-1999)
Rule 28-20.100 of the Florida Administra-
tive Code defined a Five-Year Work Pro-
gram for Monroe County, which amended
the Year 2010 Comprehensive Plan and set
forth a schedule for implementing differ-
ent components of the Year 2010 Compre-
hensive Plan. One of the components
emphasized in the Rule is the identifica-
tion and elimination of cesspools, as
required by Objective 901.2 of the Com-
prehensive Plan.6 Subsequently, Monroe
County Ordinance 03-1997 established a
program to identify and eliminate cess-
pools, concentrating on older developed
lots where most of the cesspools are sus-
pected to be located. For several reasons,
this original program failed and the cess-
pool elimination program in Monroe
County essentially came to a stop. Conse-
quently, Governor Jeb Bush and his cabi-
net amended Rule 28-20.100 in 1999 to
provide a revised work plan and schedule
to carry out the Comprehensive Plan and
implement the Cesspool Identification and
Elimination Program. Pertinent elements
of revised Rule 28-20.100 as it relates to

wastewater and the Master Plan are
summarized below.

� Accelerate the pace and increase the
effectiveness of the cesspool replace-
ment effort through both a regulatory
and an incentive-based program

� Establish one priority “Hot Spot” in
each Rate of Growth Ordinance
(ROGO) area of the Keys (Upper,
Middle, Lower), and initiate planning,
design, and construction of these
community wastewater systems so
that each system will begin operating
by July 12, 2003

� After these three community wastewa-
ter systems in the priority “Hot Spots”
become operational, continue imple-
mentation of the Master Plan, main-
taining an emphasis on “Hot Spots”

� Initiate cesspool identification and
elimination outside of the “Hot Spot”
areas; elimination of all cesspools
outside of “Hot Spots” shall be com-
plete by July 12, 2003

Subsequently, Monroe County rescinded
their original Ordinance 03-1997, and
adopted a new cesspool identification and
elimination ordinance, Ordinance 031-
1999, which complies with the guidelines
of the revised Work Program. In this new
ordinance, the term “Hot Spots” was
defined as areas that will receive a com-
munity wastewater collection and treat-

4Monroe County Florida Board of County Commissioners. Monroe County Year 2010 Comprehensive Plan . Adopted by Monroe County Board of County Commissioners April 15, 1993. Amended January 4, 1996.
Adopted by the Department of Community Affairs and the Administration Commission of the State of Florida, Part I, January 2, 1996, and Part II, July 17, 1997.
5Governor’s Executive Order 98-309; issued by Governor Buddy MacKay; Tallahassee, Florida; 1998.
6Monroe County, Florida Board of County Commissioners. Monroe County Year 2010 Comprehensive Plan Policy Document. Amended January 4, 1996.
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ment system within the next 10 years or
by the year 2010. Exhibit 1-6 presents a
timeline of relevant decisions related to the
Master Plan.

1.6  Treatment Standards—Basis
for Costs and Recommendations
As a result of the demonstrated effects of
wastewater nutrients on the decline of
water quality, the Year 2010 Comprehen-
sive Plan stated as one of its goals that
wastewater treatment facilities would
meet either advanced wastewater treat-
ment (AWT) standards, or best available
technology (BAT) standards;  the stan-
dards are defined in Exhibit 1-7.

In further support of this goal, the 1999
Florida Legislature set statutory effluent
standards for wastewater treatment
systems in Monroe County. Exhibit 1-8
presents these standards for onsite and
community wastewater systems, in terms
of biological oxygen demand, total sus-
pended solids, total nitrogen, and total
phosphorus.

The 1999 Florida Legislature and the Five-
Year Work Program also established
compliance schedules, as presented in
Exhibit 1-9.

The recommendations presented in this
Master Plan were developed with the
intent of meeting these revised statutory

effluent standards and compliance sched-
ules set by the Florida Legislature, both for
onsite facilities, as well as for community
wastewater collection and treatment
systems.

1.7  Cost Estimates
Capital and operation and maintenance
(O&M) costs have been estimated for each
of the alternative systems evaluated in this
Master Plan. Capital cost estimates pre-
sented are order-of-magnitude estimates,
as defined by the American Association of
Cost Engineers, and reflect September
1998 costs.7

7 The September 1998 cost estimates correspond to the industry trade journal Engineering News Record Construction Cost Index of 5,963. These estimates are believed to be accurate within a range of 30 percent
below, to 50 percent above, actual costs. Actual costs for any given system would depend on multiple factors, including, but not limited to, actual labor and material costs, market conditions, project scope,

and implementation schedule. Unless stated otherwise, capital costs include a 20-percent allowance for contingencies.
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Unless otherwise noted, capital costs
include a 20-percent contingency and
include all construction costs, including
the costs to decommission existing onsite
systems and the costs of new building
sewers on private property from the house
or building to the street. Capital costs also
include all engineering, construction
administration and inspection, land
acquisition, legal fees, and financing
charges.

O&M costs are based on unit costs for
power, chemicals, and labor deemed
appropriate for the Florida Keys, based on
historic cost data. These are also order-of-
magnitude estimates, and are believed to
be accurate within the same range as the
capital cost estimates; they include a
20-percent allowance for contingencies.

All cost estimates were prepared by pro-
fessional cost estimators using standard
cost estimating procedures that comply
with accepted engineering practice, under

the supervision of a profes-
sional engineer registered in
Florida.

1.8  Master Plan
Organization
As the Master Plan was
developed, the process was
documented in a series of
deliverables, including
technical memoranda,
reports, and analyses, a list
of which is provided in

Appendix A in Volume 2 of this Master
Plan. The referenced deliverables provide

EXHIBIT 1-8
Florida Statutory  Treatment Standards

mg/L
BOD TSS TN TP

Onsite Systems (BAT) 10 10 10 1

Communi ty Wastewater Collection
and Treatment Systems

     Design flows less than or equal
     to 100,000 gpd (BAT)

10 10 10 1

     Design flows greater than
     100,000 gpd (AWT)

5 5 3 1

additional technical details on the material
and conclusions presented in this Master
Plan, and are contained in Volumes 3
through 8, Supporting Documents of this
Master Plan. A copy of these Supporting
Documents can be reviewed at the Monroe
County Marine Resources Department in
Marathon, or in any of the Monroe
County libraries. All appendices refer-
enced throughout this Master Plan are
contained in Volume 2.

������
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hapter 2
Public Involvement Approach
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The public involvement program for the Monroe County Sanitary Wastewa-
ter Master Plan (Master Plan) enabled the project team to gain a comprehen-
sive understanding of community concerns, and to develop a plan that
would meet the public’s needs, and ultimately, gain the support of the
community and the Board of County Commissioners (BOCC). The public
involvement program also provided key stakeholders and interested citizens
with the opportunity to participate in, and influence, the outcome of the
Master Plan.

2.1 Public Involvement Activities
There were numerous public involvement efforts outlined as part of the
Master Plan, and they included:

� Public forums and workshops
� Meetings with civic, business, and environmental groups throughout

the Keys
� Production and distribution of project fact sheets and brochures
� Media coordination
� Production of two videos
� Development of a project web site

Interaction with the public throughout the project has significantly helped
to shape the contents of this Master Plan. Interested citizens and key stake-
holders directly influenced the development of the decision models and
evaluation processes, identified key issues to be addressed, and defined
the elements of what they believed would be an acceptable sanitary
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wastewater master plan. Throughout the
process, citizens clearly stated that cost
was the most critical issue. Secondly, there
were several concerns raised by stakehold-
ers regarding the effectiveness and reliabil-
ity of the chosen wastewater alternatives.
Finally, County residents demanded that
issues related to potential “double-pay” be
addressed.8 This section summarizes the
results of the public outreach program and
citizen input.

2.1.1 Public Forums and Workshops
The purpose of holding public forums was
to share information about the project and
provide an opportunity for meaningful
public input into the Master Plan. The
initial public forums were held in the
Upper, Middle, and Lower Keys on Janu-
ary 26-28, 1998. Methods used to promote
and inform the public about the forums
included announcements at related meet-
ings, press releases to the media, and
mailings to known stakeholders.

A total of 38 members of the public and
six members of the media attended the
public forums. A list of attendees is pre-
sented in Exhibit B-1 located in
Appendix B, Volume 2. A report summa-
rizing the forum attendees and each of the
topics discussed was prepared and sub-
mitted to the County in May of 1998, and
is included in Volume 3, Supporting Docu-
ments.

During the public forums, participants
expressed concerns about cost, improved
water quality, implementation
approaches, alternative technologies,
measuring performance, response to
public input, public education, and the
need for demonstration projects.

A draft of the Master Plan was made
available to the public in March 2000, and
additional public forums to discuss Master
Plan recommendations were held in April
and May 2000. These forums provided an
opportunity for public questions and
comments about the Master Plan recom-
mendations. A report summarizing the
forum attendees and each of the topics
discussed is included in Volume 3, Sup-
porting Documents.

Questions from these latter forums in-
cluded:

� Could “Cold Spot” areas be designated
for community collection systems in
addition to the “Hot Spot” areas?

� How would costs for homeowners be
derived?

� Could homeowners in “Cold Spot”
areas be notified early so that they
could begin preparing for replacement
or upgrade costs?

Overall, participants were in favor of the
recommendations outlined in the Master
Plan.

2.1.2 Civic/Business/Environmental
Groups Stakeholder Meetings
A number of individuals representing
civic, business, and environmental groups
were identified at the start of the project
and were contacted to attend stakeholder
meetings, which were scheduled over a
series of four 1-week periods between
September 11, 1997, and March 19, 1998.
A total of 32 meetings were held and a
total of 44 stakeholders participated. A
summary report was prepared and sub-
mitted to the County in May 1998, and is
included in Volume 3, Supporting Docu-
ments. A complete list of those participat-
ing and the organizations they represent
can be found in Exhibit B-2, located in
Appendix B, Volume 2.

Key issues raised by the individuals who
attended these meetings were the decline
in water quality, coordination of cesspit
replacements, treatment alternatives,
costs, increased growth potential, and
public health.

Additional meetings were held with
25 stakeholders from Civic/Business/
Environmental Groups during December
1999. A list of those who participated in
these meetings is included in Exhibit B-3 in
Appendix B, Volume 2. Almost 200 people
participated in meetings conducted be-
tween March 1998 and July 1999. A list of
attendees is presented in Exhibit B-4,
Appendix B, Volume 2.

8Double pay refers to residents having to pay for an upgrade of an onsite system to a nutrient reduction system, and then paying again to connect to the sewer system when central sewers are completed.
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In addition, presentations on recom-
mended solutions were given to members
of the Marathon Chamber of Commerce,
the Lower Keys Property Owners Associa-
tion, the Key Largo Chamber of Com-
merce, the Upper Keys Rotary, the Key
Largo Residential Property Owners
Association, and the Big Pine Civic
Association between November 1999
and April 2000. Approximately 300
people participated in these meetings. A
report summarizing the stakeholder
meetings held with Civic/Business/
Environmental Groups since April 1998
is included in Volume 3, Supporting
Documents.

2.1.3 Rack Cards/Information
Booklets
Three, two-page fact sheets were pro-
duced and distributed in January of
1998, as shown in Exhibit 2-1. Detailed
brochures (rack cards) intended to
convey key project milestones and
recommendations of the Master Plan
were also prepared, as shown in
Exhibit 2-2. The first of the three rack
cards, which described the decision-
making process used throughout devel-
opment of this Master Plan, was com-
pleted in August 1999 and distributed
throughout the Keys via mailings and
by hand (a copy is included in Volume
3, Supporting Documents). Extra copies
have been made available to the public
in libraries, utility offices, government
agencies, chambers of commerce, and
other places to which residents have

access. The remaining two rack cards
summarize the Master Plan recommenda-
tions, “Community and Regional Waste-
water Systems for Your Neighborhood”
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and “Addressing Your Environmental and
Financial Concerns”. These two rack cards
were distributed throughout the Keys via
mailings and by hand; they were also
distributed at the public forums held in
April and May 2000.

2.1.4 Media Activities
Media training was conducted in Novem-
ber 1997 for County staff and project team
members to develop and finalize key
messages and to prepare the team for
potential inquiries from the media. A
media library of local newspaper articles
and newsletters from various organiza-
tions concerning the Master Plan has been
maintained throughout the project. Lists
of stakeholders and the media were devel-
oped for comprehensive mailings of press
releases, articles, and rack cards.

Press releases were distributed to the
media in January 1998, April 1998, Octo-
ber 1998, and August 1999, and contained
information on non-water carriage toilets,
as well as announcements about the
public forums, BOCC meetings, and
Sanitary Wastewater Master Plan Techni-
cal Advisory Committee (SWMP TAC)
meetings. Several meetings were held with
reporters, including a meeting in March
1999, which resulted in positive articles
that appeared in April 1999.

Radio talk shows were initially identified
and prioritized for use during the project.
Appearances were made on Decem-
ber 9, 1997, January 22, 1998, and in
August 1999 on the US 1 Radio Morning
Show. Project team members have ap-
peared on local television programs and
have answered caller questions during live
tapings. These shows include June Girard’s

County Line show on October 13, 1999,
and Tom Shumaker’s Live at Five Keynoter
show on December 8, 1999.

2.1.5 Project Videos
A short project video was completed in
June 1998, and distributed to the County,
SWMP TAC members, and to Channel 16
for regular airing. The video was aired
weekdays at 5:00 p.m. from July 1998
until July 1999. A half-hour video pro-
gram was filmed in December 1999 and
was aired on Channel 5 and Channel 16
during April and May 2000.

2.1.6 Internet Connection
Exhibit 2-4 illustrates the web site devel-
oped for the Master Plan in April 1998.
Regular updates have been made since its
completion and will continue to be made
until the project is completed. These up-
dates include quarterly progress reports,
press releases, presentations made to the
BOCC, meeting schedules, and other
project information. A contact form on the
web site allows the public to communicate
with the project team. The website address
is: www.keyswastewater.org

2.1.7 Other Activities
In addition to these activities, members of
the project team participated in a school-
based outreach program at Pigeon Key’s
Envirothon for middle school students on
April 30, 1998. Meetings with several
teachers from local schools were held
throughout the project.

EXHIBIT 2-3
Two project videos were produced to
describe the program to the public.
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A project library of related materials was
established and contains materials pro-
duced for the Master Plan, as well as
reference information that is pertinent to
the project. These materials are cataloged
and available for public viewing by con-
tacting the Monroe County Department of
Marine Resources.

2.2 Decision Models for Siting
and Wastewater Management
Alternatives
Prioritizing activities and making hard
trade-offs between competing objectives is

not an easy task.
In assessing
potential sites and
different waste-
water treatment
management
alternatives, the
team evaluated
several options
that had multiple,
competing objec-
tives, and fea-
tured a wide
range of costs,
benefits, sched-
ules, risks, and
public acceptance.

To help evaluate
these numerous
wastewater
management
alternatives, and

subsequent facility siting, a decision-
making (or prioritization model) approach
was developed. This approach incorpo-
rated technical information, as well as cost
and schedule data, which were merged
with the values and concerns expressed by
key decisionmakers, stakeholders, and
interested members of the public-at-large.

2.2.1 What a Decision Model Does
A decision model is an extremely useful
tool that can be used to address complex
issues, and thereby helps ease the
decisionmaking process. The decision
model provides many benefits, including:

� Helps people get their hands around
complex technical issues

� Allows an “apples-to-apples” compari-
son of multiple alternatives

� Reflects key stakeholder concerns and
issues

� Provides an objective, structured
framework for evaluation

� Utilizes both technical input (i.e., net
environmental impacts, costs, and
performance estimates) and policy
input (i.e., importance of achieving
different performance goals)

� Defines the trade-offs between compet-
ing objectives

� Gets all the issues “out in the open”
� Ensures a comprehensive evaluation of

all relevant performance criteria

There were two decision models devel-
oped for the Master Plan; one to screen
potential land areas for possible facility
siting, and the other to evaluate the waste-
water management alternatives. The
following description provides an over-
view of the development process for both
models.

2.2.2 How the Decision Models Were
Developed (Step-by-Step)
The Monroe County wastewater facilities
siting and wastewater management
alternatives decision models were devel-
oped through a joint, collaborative effort
between SWMP TAC, Monroe
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County Citizens Task Force on Wastewa-
ter (Task Force), and the BOCC. These
parties were involved in each step of the
process, and provided input and direction,
and helped to shape the content of the
model, including:

� Identifying and modifying perfor-
mance criteria

� Expressing key goals and policy objec-
tives

� Defining policy weights (expressing
the relative importance of achieving
each performance objective)

� Refining model elements leading to a
final result

The decision models were also developed
through consultation with representatives
of the community-at-large, and reflect
community needs and concerns, and
therefore help to evaluate alternatives that
most closely reflect a true combination of
stakeholder concerns and technical reali-
ties. A series of subsequent meetings with
citizen groups were held to
review and update the model
based on comments received
from the public.

An overview of this process is
presented in Exhibit 2-5. A
more detailed process descrip-
tion can be found in the min-
utes from the Siting and Waste-
water Management Alterna-

tives decision model meet-

ings, located in Volume 3, Supporting
Documents.

As presented in Exhibit 2-5, the result of
the decision model is a ranked list of sites
or alternatives with associated benefits
and cost estimates. The process allows
sites or alternatives to be evaluated against
a common framework so that they can be
compared more easily, while considering
both budget and schedule constraints.
Based on this evaluation, sites can be
ranked, and an alternative can be recom-
mended. This process also provides insight
into what factors most influenced the
overall decision. Using these results,
decisionmakers can establish “what if”
queries by testing different performance
assumptions. This allows them to identify
unknowns, and avoids making costly
decisions for unnecessary expenditures
that are typically the result of uninformed
decisionmaking.

2.2.3 Siting Decision Model
The siting decision model presented in
Exhibit 2-6 resembles an organization
chart, and was developed by the stake-
holder groups during the public meetings
described earlier. It is broken down into
three levels. At the top level is the princi-
pal project objective of maximizing facility
siting benefits. The second level lists a
series of key issues that were identified by
the stakeholder groups as being important
to address, such as Maximizing Beneficial
Land Use Characteristics, Maximizing
Public Acceptance, Minimizing Environ-
mental Impacts, and Minimizing Cost.

The third level presents a series of perfor-
mance criteria that measure how well a
siting alternative accomplishes the pro-
gram objective. The numbers in parenthe-
ses reflect the weight, or importance, given
to each criterion by the stakeholder
groups. The higher the number, the more
important that criterion is in the evalua-
tion. The graphic demonstrates that
stakeholders ranked Maximizing Public
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Acceptance the highest (total score of
210), measured primarily by effects on
residential land use. Minimizing costs
received the second highest ranking (total
score of 80).

2.2.4 Wastewater Management
Alternatives Decision Model
In evaluating wastewater management
alternatives for Monroe County, decision-
makers needed to consider multiple
issues, including: cost, technical feasibil-
ity, performance, environmental impacts,
potential for service disruption, reliabil-
ity, and implementation. In addition,
each management alternative brings with
it a host of strengths and weaknesses that
must be evaluated fairly and objectively.
Finally, there are a series of policy con-
cerns and differences of opinion through-
out the stakeholder community, and
decisionmakers must also attempt to help
resolve these as best as possible.

Like the siting decision model, the evalu-
ation model presented in Exhibit 2-7
resembles a company organization chart.
The first level lists the principal objective
of maximizing the benefits of the waste-
water management alternative. The
second level lists a series of issues that
stakeholders have identified as being
important to address, such as:

� Minimizing Cost
� Maximizing Implementability
� Maximizing Environmental Benefits

� Minimizing Secondary Impacts
� Maximizing Reliability

The third level lists the performance
criteria that measure how well each
wastewater management alternative
meets the program objective. As demon-
strated in Exhibit 2-7, the combined score

(214) of the environmental performance
criterion is highest, therefore Maximizing
Environmental Benefits is the key issue to
be considered in the evaluation of waste-
water management alternatives. With a
score of 187, Minimizing Costs, was the
next most important issue.

������
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hapter 3
Wastewater Treatment System
Evaluation

CC
Modern wastewater collection and treatment systems typically include a
number of interconnected processes. Wastewater flushed from homes,
businesses, industrial facilities, and institutions drains into a network of
below ground pipes, or sewers, which comprise the collection system. In a
community or regional system, the collection system transports the waste-
water to a treatment plant, where in a series of treatment processes, pollut-
ants are removed from the wastewater and the wastewater is then disin-
fected, so that it can be safely released into the environment. An alternative
to a community or regional system is an onsite wastewater treatment
system (OWTS), which treats and disposes of wastewater at, or very near,
the site of wastewater generation. OWTS are used at individual homes,
small groups of homes, and commercial establishments that are not served
by central sewer systems. OWTS serve approximately 25 percent of the U.S.
population, and approximately 37 percent of new residential develop-
ment.9

3.1  Existing Wastewater Treatment Facilities in the Keys
Except for the Cities of Key West and Key Colony Beach where regional
wastewater systems are in operation, development of wastewater facilities
throughout most of Monroe County has occurred with little forethought of
regional wastewater planning. Without access to any regional wastewater
utilities, each developer or homeowner has had to construct private onsite
or package wastewater treatment facilities to serve their development or
home. These conditions have resulted in the present mix of approxi-

9U.S. Environmental Protection Agency, 1997. Response to Congress on the Use of Decentralized Wastewa-
ter Treatment Systems. EPA 832-R-97-001b. Office of Water, Washington, D.C.

3-1
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mately 23,000 onsite systems and 246
small wastewater treatment plants
(WWTPs) throughout the Keys, as illus-
trated in Exhibit 3-2.

3.1.1  FDEP-Permitted Wastewater
Treatment Plants
The 246 small WWTPs are permitted by
the Florida Department of Environmental
Protection (FDEP), and typically serve
larger, single developments, such as
motels, restaurants, or campgrounds.
Generally, each development has con-
structed, operated, and maintained its
own WWTP. In some isolated cases,
however, two or more developments share

one WWTP. The locations of the 246
FDEP-permitted WWTPs in the

Master Plan planning area
in 1998 are provided in
Exhibit C-1 in Appendix C
in Volume 2. All 246
WWTPs were evaluated
with respect to their physi-
cal condition, capacity,
flows, potential to provide
continued long-term service,
and their potential for
expansion or effluent reuse.
Exhibit C-2 in Appendix C
summarizes these facilities,
and a detailed discussion is
provided in Technical
Memorandum No. 5 in
Volume 4, Supporting Docu-
ments.

These existing WWTPs
provide conventional sec-

ondary treatment, however none of the
plants are designed for nutrient (nitrogen
[N] and phosphorus [P]) removal. Only
five of the plants are equipped with filtra-
tion facilities to pro-
duce irrigation quality
water. Physical plant
and site constraints at
most of these plants
severely limit the
potential to either
expand them or
upgrade them with
advanced treatment
processes to meet more
stringent effluent
standards.

The five largest WWTPs within the plan-
ning area in Monroe County have a
combined total permitted capacity of
1.75 million gallons per day (mgd), and
comprise 35 percent of the total permitted
treatment capacity of the entire study
area, as summarized in Exhibit 3-3. These
five large plants were evaluated for their
potential to serve as regional or subre-
gional wastewater treatment facilities. The
results of this evaluation are discussed
below.

Key Haven WWTP and the Monroe County
Detention Center WWTP: These facilities
have little or no excess capacity and
limited potential for expansion of their
service areas.

Key West Resort Utility WWTP: This plant has
adequate capacity to serve all of unincor-
porated Stock Island without any further
expansions.
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U.S. Naval Air Station WWTP, Boca Chica:
This plant should be capable of continuing
to provide long-term treatment for the
Naval Air Station, and is expected to have
excess capacity. There are large areas of
vacant land adjacent to this facility that
could be used for expansion of the plant, if
necessary.

Ocean Reef Club WWTP: This plant has
adequate excess capacity to serve the
Ocean Reef Club and Anglers Club devel-
opments through their buildout, with
0.19 mgd excess capacity in reserve and
adjacent land area available for expan-
sion.

The remaining 241 WWTPs, with a few
exceptions, should be capable of providing
secondary treatment throughout the
20-year planning period of this Master
Plan, provided they are adequately main-
tained and equipment is replaced as

needed. However, the
expansion potential
of these facilities is
generally poor be-
cause most of them
have limited land
available for addi-
tional facilities. The
potential for using
these plants for
regional wastewater
treatment is limited to
providing continued
service to an existing,
or slightly expanded,
service area.

3.1.2  Existing Wastewater Collection
Systems
Although the existing wastewater collec-
tion systems are not adequate for regional
wastewater transmission, they could be
used to provide source collection and
transmission to a regional collection
system. These collection systems and lift
stations would most likely remain under
private ownership because upgrading
these facilities to standards required for a
regional utility would be costly. Improve-
ments to reduce collection system infiltra-
tion and inflow would be required for
some systems, and most of the master lift
stations would need to be upgraded before
they could be connected to a regional
system.

3.1.3  Current Solids Handling
Practices
Most wastewater sludge and septic waste
generated in the Keys is currently hauled
to one of three transfer facilities located on
Cudjoe Key, Long Key, and Key Largo.
From these transfer stations, sludge and
septic waste is hauled to a regional waste-
water treatment facility in Miami-Dade
County for treatment.

3.1.4  Current Effluent Disposal
Practices
The primary method of disposing treated
effluent from the WWTPs in the Keys is
the shallow (Class V) injection well,
illustrated in Exhibit 3-4. Current FDEP
rules require these wells to be drilled to a
depth of 90 feet and cased to 60 feet,
however many of the injection wells are
less than 90 feet deep, and many have
shallow casings, or are entirely uncased,
which increases the possibility of effluent
leakage. FDEP is requiring many of these
non-complying wells to be replaced prior
to issuing new permits for the facilities.

3.1.5  Wastewater Reuse
Wastewater reuse is not widespread
because of the cost associated with addi-
tional facilities, such as filtration, irrigation
system, monitoring, etc., and the limited
availability of suitable areas to irrigate. Of
the 246 WWTPs in the planning area, only
seven were using some form of reuse in
1998. The KW Resort Utility (Study
Area 1), Eastwind Apartment

EXHIBIT 3-3
Capacity of the Five Largest Existing WWTPs in the Study Area

WWTP Permitted Capacity
(mgd)

Key Haven Utility
Monroe County Detention Center1

Key West Resort Utilities
U.S. Naval Air Station
Ocean Reef Club

0.200
0.105
0.499
0.400
0.550
1.754

1This facility is within the City of Key West, but has been included as part of
this Master Plan because it is owned and maintained by Monroe County.
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(Study Area 13), and Cheeca Lodge
(Study Area 17) plants utilized golf course
spray irrigation as a primary means of

effluent disposal. Approximately
90 percent of the effluent produced

by the Monroe County Detention Center
WWTP is reused for toilet flushing, and a
small amount is used for landscape irriga-
tion. A small percentage of effluent pro-
duced by the Hawks Cay WWTP (Study

Area 14) is reused for landscape irrigation.
The two remaining WWTPs practicing
reuse in 1998 were small plants that
feature a subsurface drip irrigation system.
Subsurface drip irrigation is the only reuse
method permitted by FDEP for plants
under 0.10 mgd capacity, which include
241 of the 246 WWTPs in the planning
area.

3.2  Existing and Projected
Wastewater Flows and Customers
Wastewater flow and customer projec-
tions  were developed from the Florida
Keys Aqueduct Authority (FKAA) water
use records for each of the 27 Master Plan
study areas for the baseline year (1998)
and for the 10-year and 20-year planning
horizons, 2008 and 2018, respectively. (See
Exhibits 3-6, 3-7, and 3-8.) Wastewater
flows were divided into residential and
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non-residential components for each of
these three flow tabulations. The equiva-
lent dwelling units (EDUs) associated with
each flow component were also estimated.

Residential flow and
EDU components were
considered to be the
FKAA customer classes
of Residential Single
Unit, Senior Citizens,
and Residential Multi-
Units. All other FKAA
customer classes were
considered to be non-
residential. A separate
summary of study area
flows segregated by
treatment method was
developed, with sepa-
rate flow totals provided
for cesspools, substan-
dard septic systems,
permitted septic systems,
aerobic treatment units
(ATUs), and FDEP-
permitted WWTPs.

In addition to the flow
projections for land-
based wastewater flows,
estimates of 1998 waste-
water flows from live-
aboard boats in each
study area were pro-
vided. A more detailed
discussion of wastewa-
ter flow estimates and
the methodology used to

obtain these estimates can be found in
Technical Memorandum No. 3 in Vol-
ume 3, Supporting Documents.

3.2.1  1998 Baseline Estimates
Estimated wastewater flows for the 1998
baseline year for the 27 study areas are
summarized in Exhibit 3-6, with addi-
tional details provided by study area in
Exhibit C-3 in Appendix C in Volume 2.
The total wastewater flow in each study
area was determined by summing the
average daily water use within the study
area boundaries, using records from the
FKAA, geographical information system
(GIS) maps, and the wastewater database.
The assumption that wastewater flow is
equal to water use was based on indi-
vidual records for 50 developments with
package WWTPs and readily identifiable
FKAA water accounts, which indicated
that the average ratio of wastewater
generated to water used was 0.95.

3.2.2  2008 Projections
Flow projections for the 10-year planning
horizon (2008) are summarized in Ex-
hibit 3-7, and presented in detail by study
area in Appendix C, Exhibit C-4 in Vol-
ume 2. Increases in residential EDUs
between 1998 and 2008 were determined
from historical Rate of Growth Ordinance
(ROGO) allocations (by geographic distri-
bution), estimated future ROGO alloca-
tions, and the number of future units in
each study area that have development
potential and were vested or exempt from
ROGO. Future residential flow projections
for the study areas were calculated by
multiplying the increase in EDUs by the
average flow per EDU within each
study area. The total estimated

EXHIBIT 3-6
Total Estimated 1998 Wastewater Flows

mgd EDU gpd/EDU

Total Residential Flow 4.5985 31,847 145

Total Non-Residential Flow 2.5475 17,004

Total Flow1 7.1460 48,851

1Excludes small contribution from live-aboard flows.

EXHIBIT 3-7
Total Estimated 2008 Wastewater Flows

mgd EDU gpd/EDU

Total Residential Flow 5.0183 34,613 145

Total Non-Residential Flow 2.6341 17,594

Total Flow1 7.6524 52,207

1Excludes small contribution from live-aboard flows.

EXHIBIT 3-8
Total Estimated 2018 Wastewater Flows

mgd EDU gpd/EDU

Total Residential Flow 5.4208 37,343 145

Total Non-Residential Flow 2.7239 18,208

Total Estimated Flow1 8.1447 55,511

1Excludes small contribution from live-aboard flows.
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increase in residential wastewater flows in
all 27 study areas for the 10-year planning
period (from 1998 to Year 2008) is
0.42 mgd, or about 9 percent.

Increases in non-residential flows within
the study areas were estimated by assum-
ing that commercial development would
resume in 1999 under the “Commercial
ROGO” allocations described in the Mon-
roe County Year 2010 Comprehensive Plan,

and that this commercial growth
would be distributed in proportion to

residential growth. This is prob-
ably a “worst case” assumption,
since a moratorium on all com-
mercial development was in place
at the time this Master Plan was
prepared, and this moratorium
may extend indefinitely in such
development-sensitive areas as Big
Pine Key. The total estimated
increase in non-residential waste-
water flows (both residential and
non-residential) in all 27 study
areas for the 10-year planning

period (1998 to Year 2008) at Year 2008 is
0.087 mgd, or about 3 percent. This small
increase is not significant with respect to
regional wastewater planning. The esti-
mated increase in total wastewater flow
(both residential and non-residential) in all
27 study areas for the 10-year planning
period (Year 2008) is 0.51 mgd, or about
7 percent.

3.2.3  2018 Projections
Projections of wastewater flows for the
20-year planning horizon (2018) are
summarized in Exhibit 3-8, and detailed

EXHIBIT 3-10
Estimated Distribution of Wastewater Flow Treatment Methods

No. of
Systems1

Flow
(mgd)

ATU 639 0.11

Septic 17,802 3.74

Sub-Std. Septic 1,847 0.41

Cesspool 2,770 0.62

Total Onsite 23,058 4.88

Total Unknown Systems2 7,200

FDEP-Permitted WWTPs 246 2.40

Live-Aboards 1,589 0.04

Total Wastewater Flow 7.32

1Number of systems reported, which differs from number of
EDUs.
2The unknown systems for each study area are included in the
numbers of onsite treatment systems in preceding rows.
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by study area in Exhibit C-5 in
Appendix C in Volume 2. These flows and
associated EDUs were estimated in the
same manner as described above for the
2008 flow projections. The estimated
increase in total wastewater flow in all 27
study areas for the latter 10-year planning
period (2008 to 2018) is 0.49 mgd, or
about 6 percent.

The estimated increase in total wastewater
flow in all 27 study areas for the entire
20-year planning period (1998 to 2018) is
1.0 mgd, or about 14 percent. If the restric-
tions on development currently imposed
by ROGO are changed significantly, these
flow projections may need to be revised to
reflect those changes. Exhibit 3-9 illus-
trates the increases in wastewater flows
over the 20-year planning period.

3.2.4  Estimated Distribution of
Wastewater Flow by Treatment
Method
Within each study area, estimates were
developed for total wastewater flows from
each type of onsite system, FDEP-permit-
ted WWTPs, and live-aboard boats. A
summary of this flow distribution by
treatment type or source is provided in
Exhibit 3-10, and is detailed by study area
in Exhibit C-6 in Appendix C in Volume 2.

3.3  Existing Onsite Wastewater
Systems
OWTS are the predominant method of
wastewater treatment in the Keys, with

approximately 23,000 such systems cur-
rently in operation. The discussion that
follows describes the various types of
OWTS available, including cesspools,
conventional OWTS, ATUs, and nutrient
reduction systems.

3.3.1 Cesspools and Seepage Pits
Early onsite wastewater systems in the
Keys consisted of a cesspool or a seepage
pit, which is a large excavation in the
ground lined with brick, stone, or block
that allowed raw wastewater to seep into
the natural rock or groundwater (Ex-
hibit 3-11). Without a significant soil layer,
little, if any, treatment of the wastewater
occurs in the cesspool, especially if it
intercepts groundwater. Pollutant removal

is very limited, and nutrient levels ap-
proaching raw wastewater are being
discharged to groundwater. Approxi-
mately 2,800 of these early cesspools are
still in operation throughout the Florida
Keys, and are a contributor to water
quality degradation in the surrounding
waters.

3.3.2  Conventional OWTS and
Subsurface Wastewater Infiltration
Systems
Modern, conventional OWTS are more
sophisticated wastewater treatment
systems, which, if properly constructed,
operated, and maintained over their
lifetime, can provide wastewater
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treatment performance that equals con-
ventional centralized WWTPs. These
conventional OWTS consist of a septic
tank and a subsurface wastewater infiltra-
tion system (SWIS), or drainfield, and rely
on naturally occurring soils to provide
wastewater treatment (Exhibit 3-12). The
drainfield and unsaturated underlying
soils are the most critical components of
the conventional OWTS and provide most
of the treatment. The problem with install-

ing OWTS in the Keys is that very
little or no natural soil exists over the

ancient coral/limestone rock, and soil
must be imported to construct these
systems. The limited soils in the Keys
thus reduce the treatment effective-
ness of these systems, especially for
nutrients.

3.3.3 Aerobic Treatment Units
Because of the lack of soil in the Keys,
the use of small aerobic biological
treatment systems, known as ATUs,
has become common, with 640 per-
mitted ATU systems in operation in

Monroe County. These systems are essen-
tially miniature WWTPs, which function
similarly to centralized wastewater treat-
ment facilities. ATUs require less space
than a conventional septic tank system,
but also require an effluent disposal sys-
tem because direct discharge of effluent to
surface waters is not permitted in Monroe
County. Effluent from these systems is
discharged either to a drainfield or to a
mineral aggregate filter, then to a shallow
injection well, or borehole, drilled to a
depth of 90 feet (Exhibit 3-13).
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3.3.4  Alternative Onsite Wastewater
Treatment Systems to Reduce
Nutrients
The limitations of cesspits, conventional
septic systems, and ATUs in meeting the
nutrient removal goals set for the Keys
have resulted in investigations into alter-
native feasible technologies for onsite
wastewater treatment in the Florida Keys.
Technical Memorandum No. 7 describes
numerous OWTS alternatives in detail,
and can be reviewed in Volume 4, Sup-
porting Documents, of this Master Plan.

3.3.4.1  Recommended Onsite Wastewater
Nutrient Reduction Systems
As described earlier in this Master Plan,
recent legislation requires OWTS in the
Keys to produce effluent that meets the
following minimum levels of treatment, or
Best Available Technology (BAT):

� Carbonaceous Biochemical
Oxygen Demand (CBOD5) 10 mg/L

� Total Suspended Solids (TSS) 10 mg/L

� Total Nitrogen (TN), as N 10 mg/L

� Total Phosphorus (TP), as P  1 mg/L
Onsite treatment systems that meet these
criteria are referred to as Onsite Wastewa-
ter Nutrient Reduction Systems (OWNRS).
Based on the results of an OWNRS Dem-
onstration Project on Big Pine Key10, a
biological nitrogen removal system
coupled with a physical/chemical phos-
phorus removal system and a subsurface

drip irrigation (SDI) system is the recom-
mended OWNRS combination for Monroe
County (see Exhibit 3-14). By utilizing
phosphorus adsorption media in the SDI
beds, this system combination provides
phosphorus adsorption, nutrient uptake
by plants, and effluent disposal. For this
system to meet the final CBOD5, TSS, TN,
and TP effluent limits of 10, 10, 10, 1,
respectively, the biological nitrogen re-
moval system (see Step 1 in Exhibit 3-14)
must produce effluent quality of 20, 20,
15, 6 or better prior to discharge to the
final step, the SDI system.

The OWNRS system described above
requires a minimum land area of
400 square feet. For extremely small lots

that do not have sufficient area for an SDI
system, chemical dosing added to the
effluent prior to its discharge to a shallow
injection well may be a cost-effective
option. However, the potential chemical
hazards and routine chemical sludge
disposal requirements make this alterna-
tive less desirable for individual home
systems.

3.3.4.2  Converting OWTS to OWNRS
Little benefit could be gained from con-
verting most of the existing conventional
OWTS to OWNRS. Owners of OWTS who
have relatively new septic tanks that are in
good condition may be able to install an
OWNRS that requires a septic tank for
primary treatment. In this case, the exist-

10Ayres Associates. 1998. Florida Keys Onsite Wastewater Nutrient Reduction Systems Demonstration Project. Final Report to the Florida Department of Health.
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ing septic tank would need to be pumped
and inspected prior to its connection to the
new OWNRS.

Existing establishments that own nitrifying
ATUs and shallow injection wells that are
in good condition might incorporate one
or both of these components into the new
OWNRS system, but this may not be an

economical option. To accomplish this,
an anoxic biofilter or an internal

recycle loop would need to be added to
the ATU. Also, a phosphorus removal
system would need to be designed and
constructed to meet the 10, 10, 10, 1
effluent limits. The feasibility and cost of
this conversion option will be very site
specific. In many cases, the cost and land
requirements for these components may
result in only marginal savings over in-
stalling a completely new OWNRS system.

3.3.4.3  Cost Evaluation for OWNRS
Installation
Costs presented in this section are esti-
mates for installing a new OWNRS system
and for upgrading an existing ATU/
shallow injection well system to the BAT
(10, 10, 10, 1) effluent standards. Capital,
operation and maintenance (O&M), and
annual costs presented herein were used
to compare wastewater alternatives for
the various service areas in the Master

EXHIBIT 3-15
Cost Evaluation of OWNRS and ATU Upgrade to BAT Standards

Estimated Costs (1998 $) Per EDU

System Description
Capital
Cost1

Cost to
Decommission
Existing Onsite

System

Engineering
and

Administration2
Total Project
Capital Cost

Annualized
Capital Cost3 O&M Cost

Total
Annual
Cost

$/1000
gal.

New OWNRS
l New Construction
l Cesspool Replacement
l Existing OWTS Upgrade

Nitrification/denitrification
biological treatment
system discharging to a
SDI in phosphorus
adsorption media. Effluent
standard 10, 10, 10, 1

$11,412 $500 $3,000 $14,912 $1,300 $1,5074,5 $2,807 $15.38

ATU Conversion
l Existing ATUs in good
   condition
l ATU must nitrify

Existing nitrifying ATU
converted to OWNRS by
addition of internal recycle
or ABF and SDI in
phosphorus adsorption
media

$8,5926 $500 $2,300 $11,392 $993 $1,8697 $2,862 $15.68

1Estimated capital costs include a 20% contingency for site conditions.
2At 27% of treatment system capital cost.
3Annualized cost based on 20-year amortization at 6% interest.
4Cost includes annual cost for engineered media replacement @ 10 years.
5O&M includes $200 for operating permit.
6From Technical Memorandum No. 7, p. 6-3 and Table D-1.
7O&M is ATU O&M ($1,000) plus additional O&M for ABF and SDI (Technical memorandum No. 7, p. 6-6 and Table D-1), less $200 for operation visits (already in ATU O&M), plus 20%
contingency or $1,000 + ($841 - $200) 1.2 = $1,869.



Planning for a Better Environment

3-11

Plan. These costs are presented in Ex-
hibit 3-15 and are based on several as-
sumptions that are described in Technical
Memorandum No. 7, in Volume 4, Sup-
porting Documents, of this Master Plan.
Annual costs were based on a 20-year
period at a 6-percent interest rate. The
capital and O&M costs were combined to
obtain a uniform annual cost to compare
alternatives more easily. A unit cost,
expressed in dollars per thousand gallons
($/1000 gallon) of treated wastewater
capacity, is also provided in Exhibit 3-15,
and was obtained by dividing the uniform
annual cost by the annual wastewater
volume, and is based on a 500-gallon per
day (gpd) flow.

It should be noted that it may be mislead-
ing to evaluate installation costs of the
OWNRS on a “cost per gallon of treat-
ment” basis. This is because the treatment
capacity of most commercially available

OWNRS treatment units is 500 gpd,
and they are capable of handling the
flow from several EDUs (equivalent
dwelling units). Therefore, if serving
only one home, the annual cost per
EDU will be significantly higher than
if a utility operated an OWNRS that
served multiple homes, where the
costs would be distributed over more
than one customer.

3.3.5  Cluster System Alternatives
An OWNRS that serves multiple
homes is commonly referred to as a
clustered OWNRS, or cluster system.
Several cluster system alternatives

were evaluated for use in the Keys, rang-
ing in size from two homes sharing one
treatment system, to a centralized system
where more than 100 homes were con-
nected to an
OWNRS-type
treatment facility
via low pressure
sewers.

Four large cluster
systems were
evaluated as an
alternative to
centralized sewers
for areas that
were somewhat
more distant from
the main popula-
tion centers. These
cluster areas were
located on Upper

Sugarloaf Key, Big Pine Key, Conch Key,
and North Key Largo, and ranged in size
from 41 to 102 homes. Details of these
cluster system analyses can be found in
Technical Memorandum No. 12 in Vol-
ume 5, Supporting Documents, of this
Master Plan.

In addition to the four larger cluster
systems, two types of smaller cluster
systems that serve two to ten homes were
also evaluated. “Shared” cluster systems
refer to small clusters where the wastewa-
ter treatment unit is shared between
homeowners, but is placed on one or more
of the existing properties, such that rela-
tively short runs of re-routed gravity
building sewers could be used to connect
to the treatment system. Exhibits 3-16 and
3-17 illustrate this concept.
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“Sewered” cluster systems refer to small
clusters where the wastewater treatment
system is placed on a separately pur-
chased vacant lot and a low-pressure
collection system is used to connect each
home to the treatment system. Exhibit 3-18
illustrates this alternative. Descriptions of
the six cluster system scenarios evaluated
are provided below.

3.3.5.1  Two-Home Shared Cluster System
The two-home shared cluster system could
be applied wherever two homes share a
common property line, have an adequate,
unobstructed area to install the OWNRS

on one or both properties, and the two
neighbors agree to share a common treat-
ment system. The estimated total average
daily flow (ADF) for the two homes could
vary from 220 gpd to 400 gpd, depending
on the specific area within the Keys. An
average flow for two homes throughout
the Keys is 290 gpd. A 500-gpd OWNRS
would be adequate to serve this two-home
cluster system. It was assumed that the
flow from each house to the treatment
unit would be through a gravity pipeline,
and the existing building sewers would be
re-routed to the treatment unit.

3.3.5.2  Three-Home Shared Cluster System
The three-home shared cluster system
could be applied wherever three homes
share common property lines, one or more
property owners agree to have the treat-
ment system on their property, and the
three neighbors agree to share a common
treatment system. The estimated total
ADF for the three homes could vary from
330 gpd to 600 gpd, depending on the
specific area within the Keys. An average
flow for three homes throughout the Keys
is 435 gpd. A 750-gpd OWNRS would be
adequate to serve this three-home cluster
system. It was assumed that flow from
each house to the treatment unit would be
through a gravity pipeline, and the exist-
ing building sewers would be re-routed to
connect to the treatment unit.

3.3.5.3  Four-Home Shared Cluster System
The four-home shared cluster system
could be applied wherever four homes

share common property lines, one or more
property owners agree to have the treat-
ment system on their property, and the
four neighbors agree to share a common
treatment system. The estimated total ADF
for the four homes could vary from
440 gpd to 800 gpd, depending on the
specific area within the Keys. An average
flow for four homes throughout the Keys
is 580 gpm. A 900-gpd OWNRS would be
adequate to serve this four-home cluster
system. It was assumed that flow from
each house to the treatment unit would be
by a gravity pipeline, and the existing
building sewers would be re-routed to the
treatment unit.

3.3.5.4  Sewered Cluster System
Because “sewered” cluster system costs
are very site specific, selected areas repre-
sentative of islands that are distant from
the more populated centers were used to
evaluate these systems. Port Pine Heights
on Big Pine Key was the selected area; the
results are described in the following
sections.

Three-Home Sewered Cluster System—Park
Street and Gulf Boulevard, Port Pine Heights:
The estimated ADF from the three homes
is 396 gpd. A low-pressure collection
system and a 900-gpd OWNRS was
assumed adequate to serve this three-
home cluster system; the treatment system
would be located on a separate lot.

Five-Home Sewered Cluster System—Atlantic
Street, Port Pine Heights: The estimated
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ADF from the five homes is 660 gpd. A
low-pressure collection system and a
900-gpd OWNRS was assumed ad-
equate to serve this five-home cluster
system; the treatment system would be
located on a separate lot.

Ten-Home Sewered Cluster System—Blue
Lagoon Street, Port Pine Heights: The
estimated ADF from the ten homes is
1,320 gpd. A low-pressure collection
system and a 2,000-gpd OWNRS was
assumed adequate to serve this ten-
home cluster system; the treatment
system would be located on a separate
lot.

3.3.6  Costs of Cluster Systems
Based on an analysis of the perfor-
mance of the cluster systems in these
areas, capital and O&M costs were
developed for each cluster system. The
details of this analysis can be found in
Technical Memorandum No. 12 in
Volume 5, Supporting Documents, of
this Master Plan.

Total annual costs for the sewered cluster
systems ranged from $2,100 to $3,900 per
EDU, with the smaller ”sewered” cluster
systems (3 to 10 homes) being the most
expensive, at $2,400 to $3,900 per EDU.
These smaller “sewered” cluster systems
can be more expensive than individual
OWNRS for two reasons: 1) the cost of
land acquisition for the wastewater treat-
ment system, and 2) the cost of the pres-
sure sewer system.

Although the larger “sewered” cluster
systems are less expensive than the smaller
“sewered” cluster systems, they are more
costly than the community collection and
treatment plant alternative (which is
evaluated in Chapter 5 of this Master
Plan).

The total annual costs for the shared
cluster systems ranged from $1,300 to
$1,600 per EDU, and were considerably
less costly than locating individual
OWNRS at each home. Under certain
circumstances, shared cluster systems may

be less costly than the community waste-
water collection and treatment plant
alternatives, and should be considered in
service areas where wastewater collec-
tion/treatment plant annual costs exceed
approximately $1,300 per EDU. (See
Chapter 5 of this Master Plan.)

3.3.7  Summary of Onsite Wastewater
Treatment System Alternatives Costs
The summary of total annual costs per
EDU presented in Exhibit 3-19 shows that
shared cluster systems for two to four
homes are the most economical
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onsite system options. These costs are
lower than the individual OWNRS costs
presented in Exhibit 3-15, (approximately
$2,800/year), but are generally higher
than the community wastewater collec-
tion and treatment plant alternatives. (See
Chapter 5 of this Master Plan.)

A summary of the capital costs for the
onsite systems, including the various
cluster systems evaluated, is provided in
Exhibit 3-20. A summary of the total
annual costs, including O&M, of these
onsite and cluster systems is provided in
Exhibit 3-21, and is based on the capital
costs provided in Exhibit 3-20.

3.4  Wastewater Treatment Plant
Process Alternatives
The evaluation of wastewater treatment
processes for Monroe County entailed
consideration of many factors, including
required effluent standards, water quality
goals, the size of the area served, the
proposed size of the treatment plant, and
costs. This section describes evaluations
performed of the alternative processes,
and includes a discussion of liquids treat-
ment, effluent disposal, and solids han-
dling systems.

3.4.1  Range of Plant Sizes Evaluated
Community and regional treatment plant
processes and costs were evaluated for
nine different sizes of WWTPs: 4,000;
10,000; 25,000; 50,000; 100,000; 500,000;

1,000,000; 2,000,000; and
6,000,000 gpd. The upper end of

EXHIBIT 3-20
Summary of Onsite and Cluster Wastewater Treatment System Capital Costs1,4

 Treatment System

 Building Sewer
or Collection

System

 OWNRS
Wastewater
Treatment

 Engineering and
Administration2

Land
Acquisition Total3

Cost per
EDU

Generic Systems

Individual OWNRS  $500  $11,500  $3,000  -0-  $15,000  $15,000

Two-Home
(Shared)  $3,500  $11,500  $4,050  -0-  $19,000  $9,500

Three-Home
(Shared)  $5,250  $18,900  $6,000  -0-  $30,000  $10,000

Four-Home
(Shared)  $7,000  $18,900  $7,000  -0-  $33,000  $8,200

Specific Systems

Three-Home
(Sewered)5  $22,000  $18,900  $11,000  $50,000  $102,000  $34,000

Five-Home
(Sewered)5  $41,000  $18,900  $16,200  $50,000  $126,000  $25,200

Ten-Home
(Sewered)5  $84,000  $33,800  $31,800  $50,000  $200,000  $20,000

Upper Sugarloaf
(41 connections)6  $417,488  $116,693  $144,229  $140,500  $819,000  $19,980

Big Pine Key
(42 connections)6  $341,704  $82,969  $114,662  $70,250  $715,000  $17,020

Conch Key
(102 connections)6  $868,295  $402,343  $343,072  $281,000 $1,895,000  $18,580

North Key Largo
(41 connections)6  $290,527  $84,170  $101,168  $70,250  $675,000  $16,460

1Costs include a 20% contingency.
2At 27% of collection and wastewater treatment system capital cost.
3Total number is rounded to nearest thousandth.
4To provide a representative and more accurate cost comparison, engineering and administrative costs were
estimated and applied to all onsite system capital costs, and land acquisition was included for clustered
systems, where required.
5Evaluations of sewered cluster systems are based on analysis of Port Pine Heights development on Big Pine
Key.
6Four large cluster systems were evaluated in Upper Sugarloaf, Big Pine Key, Conch Key and North Key
Largo as areas that were representative of islands that were distant from more populated centers.
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this range (500,000 to 6,000,000 gpd)
represents regional facilities that would
serve the larger, consolidated study areas.
The lower range (4,000 to 500,000 gpd)
represents sub-regional or community
facilities that would serve the smaller
study areas. Because of the non-industrial
character throughout the Keys, typical
domestic wastewater was assumed in
sizing treatment facilities, and is based on
low-to-moderate levels of infiltration/
inflow present in the system.

3.4.2   Required Level of Treatment
Discharges from WWTPs in Monroe
County are subject to general state rules,
as well as specific County effluent stan-
dards set by the 1999 Florida Legislature.
These standards vary by the method of
disposal and by plant size, as summarized
in Exhibit 3-22.

3.4.3  Selection of Liquid Treatment
Processes
Liquid treatment processes were selected
to meet Florida’s statutory effluent stan-
dards for discharge to Class V injection
wells, which has been, and will continue
to be the predominant disposal method in
Monroe County. Processes that would
meet these standards include preliminary
treatment, secondary treatment, biological
nitrogen removal, chemical or biological
phosphorus removal, effluent filtration,
and disinfection. These processes are
briefly described below, and are illustrated
in Exhibit 3-23.

EXHIBIT 3-21
Summary of Onsite and Small Cluster System Annual Costs1

Treatment
System

 Annualized
Capital Cost1

 Annual
O&M Cost

 Total Annual
Cost Per EDU

 Total Monthly
Cost Per EDU

Generic Systems

Individual OWNRS  $1,308  $1,507  $2,815  $234

Two Home (Shared)  $1,656  $1,507  $1,582  $132

Three-Home (Shared)  $2,615  $2,182  $1,599  $133

Four Home (Shared)  $2,877  $2,812  $1,265  $105

Specific Systems

Three-Home (Sewered)2  $8,892  $2,844  $3,912  $326

Five-Home (Sewered)2  $10,985  $3,292  $2,855  $238

Ten-Home (Sewered)2  $17,436  $6,261  $2,370  $197

Upper Sugarloaf
(41 connections)3

 $71,420  $26,810  $2,400  $200

Big Pine Key
(42 connections)3

 $62,350  $27,310  $2,130  $178

Conch Key
(102 connections)3

 $165,240  $69,650  $2,300  $192

North Key Largo (41
connections)3

 $58,860  $28,880  $2,140  $178

1Capital costs are based on those presented in Exhibit 3-20. Annualized costs were based
on an interest rate of 6.0% over 20 years.
2Evaluations of sewered cluster systems are based on analysis of Port Pine Heights
development on Big Pine Key.
3Four large cluster systems were evaluated in Upper Sugarloaf, Big Pine Key, Conch Key
and North Key Largo as areas that were representative of islands that were distant from
more populated centers.
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3.4.3.1  Preliminary Treatment
Preliminary treatment includes screening
as an essential process to remove debris
and coarse solids. Different types of
screens are available; the types selected for
cost estimating purposes were: a) manual
bar screens for plant capacities up to
0.1 mgd; b) rotary drum screens mounted
on the aeration basin structure for the 0.5-
and 1.0-mgd sizes; and c) mechanical
climber screens at the 2- and 6-mgd sizes.
The screening and influent discharge areas
were assumed to be covered with a fiber-
glass enclosure and vented to a biofilter to
control odors.

In addition to screening, grit removal
facilities are frequently provided as a

preliminary treatment process in plants
larger than those required for Monroe
County; they are not essential in plants of
the size required for Monroe County and
therefore, were not included in the sys-
tems recommended.

3.4.3.2  Secondary Treatment
In secondary treatment processes, organic
material in the wastewater is stabilized
through biochemical oxidation. The oxida-
tion occurs as a result of micro-organisms
using the organic matter as a food source.
This process produces biological solids,
which are removed prior to discharging
the treated effluent.

Many variations of secondary treatment
processes exist. The most common version,
referred to as the activated sludge process,

EXHIBIT 3-22
Treatment Requirements for Community and Regional Wastewater Treatment Plants in
Monroe County

WWTP Effluent Quality
Standards (mg/L)

Disposal Method BOD TSS TN TP

Class V Injection Well (90 ft)
     WWTP Capacity Less Than or Equal to 100,000 gpd
     WWTP Capacity Greater than 100,000 gpd
Class V Injection Well (2,100 ft)
     WWTP Capacity Equal to or Greater than 1,000,000 gpd
Class I Injection Well >1 mgd
Land Application Reuse System
     WWTP Capacity less than 100,000 gpd
     WWTP Capacity Equal to or greater than 100,000 gpd

10
5

5
20

20
20

10
5

5
20

10
5

10
3

3
--

--
--

1
1

1
--

--
--
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typically consists of an aerated basin and
secondary clarifier, as shown in Ex-
hibit 3-24. This process was selected as the
basis for all of the community WWTPs
recommended for Monroe County. It is
capable of meeting effluent BOD and TSS
standards of 20 mg/L, which is sufficient
for Class I injection well disposal, but
requires supplemental nitrogen, phospho-
rus, and suspended solids removal, as
described below, to meet the required
effluent standards for Class V injection.
Variations of the activated sludge process
and other types of systems could also be
used (sequencing batch reactors [SBRs],
intermittent-cycle systems, attached-
growth systems, and aquatic systems).
Final system selection should be based on
site-specific factors.

required for plants of 0.1 mgd capacity
or less.

� Four-Stage Bardenpho Process:  In-
cludes two sets of anoxic and aerobic
reactors in series. The process is ca-
pable of reducing nitrogen in the
effluent to less than 3 mg/L, as re-
quired for plants of greater than
0.1 mgd capacity.

Exhibits 3-25 and 3-26 illustrate the bio-
logical nitrogen removal processes listed
above. Various other types of biological
nitrogen removal systems are marketed
and should not be excluded from consider-
ation. For example, a deep-bed filter used
as a tertiary treatment process to remove
combined nitrogen and suspended solids is
competitive on a cost and performance
basis. The process is capable of reducing
nitrogen in the effluent to less than
10 mg/L, or to less than 3 mg/L when
used in conjunction with the MLE process
described above.

3.4.3.4  Phosphorus Removal
Additional phosphorus removal can be
achieved during secondary treatment
processes through either chemical or
biological means. In the chemical process,
phosphorus is removed through precipita-
tion by the addition of metal salts; this
process produces a sludge (precipitate),
which is removed along with the biologi-
cal solids. The process is capable of reduc-
ing phosphorus levels in effluent to below
1 mg/L with effluent filtration, and is
the recommended method for plants

3.4.3.3  Biological Nitrogen Removal
Biological nitrogen removal can be
achieved during or following secondary
treatment, by converting nitrate-nitrogen
to nitrogen gas in a biochemical reaction
called denitrification. The denitrification
takes place in an anoxic (absence of dis-
solved oxygen) basin or filter, from which
the nitrogen gas is released into the atmo-
sphere. Typical biological nitrogen re-
moval processes recommended for use in
Monroe County include:

� Modified Ludzak-Ettinger (MLE)
Process:  Features a single anoxic
reactor, typically located upstream of
the aerobic treatment unit. The process
is capable of reducing nitrogen in the
effluent to less than 10 mg/L, as
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with a capacity of 0.1 mgd or less because
of its operational simplicity and reliability.

Biological phosphorus removal does not
involve the addition of chemicals; it re-
quires adding an anaerobic (absence of
dissolved oxygen and nitrate-nitrogen)
basin at the upstream end of the process
train. This biological process removes
phosphorus at levels comparable to chemi-
cal precipitation, without the additional
sludge production, but adds operational
complexity to the overall treatment pro-
cess. As a result, it is recommended only
for larger plants of at least 0.5 mgd capac-
ity, with chemical phosphorus removal
facilities included for backup use. Ex-

hibit 3-27 demonstrates a typical

biological nitrogen and phosphorus re-
moval process.

3.4.3.5  Filtration
Filtration is needed for all plant sizes to
“polish” the effluent and meet the re-
quired effluent discharge quality stan-
dards. Cost estimates were based on the
use of conventional shallow-bed filters as a
tertiary treatment process. These types of
filters employ sand media or sand-and-
anthracite media, which overlay a gravel
and/or porous underdrain system. Vari-
ous other types of filters may be appropri-
ate in specific applications. For example,
deep bed filters with 6 feet or more of
media may be applicable when denitrifica-
tion is to be accomplished, particularly in
retrofit applications. Fabric-media and
synthetic membrane filters are also gaining
popularity; they are being used in systems
to fulfill the function of both secondary

clarifiers and tertiary polishing
filters.



Planning for a Better Environment

3-19

3.4.3.6  Disinfection
Disinfection is the final step in the waste-
water treatment process, and refers to the
selective inactivation and/or destruction
of disease-causing organisms, including
bacteria, viruses, amoebic cysts, and
protozoan cysts. Basic level disinfection to
achieve fecal coliform values below
200 mg/L is required for surface water
disposal, or shallow well injection. High
level disinfection, consisting of filtration
plus disinfection to achieve TSS levels
equal to or less than 5 mg/L and fecal
coliform values below detectable limits, is
required for effluent disposal through
public access irrigation. While disinfection
is not required for deep well injection
systems, it is frequently used to control

biological growth in the well. Thus, disin-
fection was assumed to apply to every
WWTP.

Chlorination and ultraviolet (UV) irradia-
tion are the two main methods of disinfec-
tion, with chlorination predominating but
losing favor in recent years. For planning
purposes, chlorine disinfection using a
tablet chlorinator and a dual-channel
contact tank was assumed for plant
capacities of 0.025 mgd or less. For all
other plant sizes, costs were based on UV
disinfection for achieving basic level
disinfection.

3.4.3.7  Summary of Liquid Treatment
Processes
The treatment processes selected as the

basis for cost estimates are presented in
Exhibit 3-28.

3.5  Selection of Effluent
Disposal Methods
Requirements for effluent disposal in
Monroe County were amended by the
1999 Florida Legislature, prohibiting new
or increased discharges into surface wa-
ters, and mandating the elimination of
existing discharges to surface waters by
July 1, 2006. The legislation allows effluent
reuse systems, but otherwise requires the
use of underground injection for effluent
disposal, as follows:

� If the design capacity of the facility is
less than 1 mgd, the injection well must
be at least 90 feet deep and cased to a
minimum depth of 60 feet (a shallow
injection well).

� If the design capacity of the facility is
equal to or greater than 1 mgd, the
injection well must be cased to a mini-
mum depth of 2,100 feet (a deep injec-
tion well).

The three methods of effluent disposal—
reuse, shallow well injection, and deep
well injection—are discussed below.

3.5.1  Effluent Reuse
The FDEP authorizes effluent reuse for
various purposes, but slow-rate land
application is the principal type of reuse
system used in Florida. Land application
involving public access spray irrigation
systems is restricted to plants equal to, or
greater than, 0.1 mgd capacity, and the
wastewater must be treated to
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secondary standards for BOD (20 mg/L),
but to 5 mg/L for TSS, followed by high
level disinfection. Land application by
subsurface application systems can be
used for any plant size and has reduced
effluent quality requirements: the effluent
TSS limitation is 10 mg/L instead of
5 mg/L and only basic disinfection is
required. Because of the nutrient benefits

to the land, nitrogen and phosphorus

removal are not required for land
application systems.

The chief drawback to land applica-
tion reuse systems is that they require
full storage or backup disposal systems
whenever treatment requirements are
not achieved, or when the land appli-
cation site cannot take reclaimed
effluent, including extended periods of
wet weather. Additionally, relatively

large tracts of land are required to accom-
modate the effluent being disposed. Such
tracts may be distant from the plant site,
causing high transmission piping costs.
Since the land owner receiving the reuse
water must pay for it, this alternative is
also dependent on the willingness of users
to pay for the reclaimed water. Thus, the
feasibility of effluent reuse is limited.
Exhibit 3-29 illustrates the reuse capacity
for the Keys’ existing WWTPs.

3.5.1.1  WWTP Capacities Greater Than
0.1 mgd
Of the five existing plants in the planning
area that have a capacity greater than
0.1 mgd, three are currently practicing

EXHIBIT 3-28
Summary of Recommended Liquid Treatment Processes

Type of Plant Capacities
(mgd)

Effluent Limits
BOD/TSS/TN/TP

Recommended Liquid
Process

New Plants 0.004
0.01

0.025
0.05
0.1

10/10/10/1 Screening

2-Stage MLE process, with
chemical phosphorus removal

Granular Media Filtration

UV Disinfection1

New Plants 0.5
1.0
2.0
6.0

5/5/3/1 Screening

5-Stage Bardenpho process, with
backup chemical phosphorus
removal
Granular Media FIltration
UV Disinfection

Small Plant Retrofits2 0.004
0.01

0.025
0.05
0.1

10/10/10/1 Screening
Retrofit 2-Stage MLE process, with
chemical phosphorus removal
Effluent Filtration

1Chlorine disinfection for 0.025 mgd and less.
2Retrofits of larger plants were not evaluated.
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reuse and have good potential to continue
doing so. These include:

� KW Resort Utilities—Nearly all of the
0.16 mgd of effluent from this facility is
spray-irrigated on the Key West Golf &
Country Club golf course.

� Monroe County Detention Center—A
small amount of the 0.072 mgd of
effluent discharged by this facility is
used for irrigation of landscape areas;
most is reused as toilet flush water in
the Detention Center.

� Hawks Cay—A small percentage of
the effluent from this facility is reused
for landscape irrigation.

3.5.1.2  WWTP Capacities in the 0.02- to
0.10-mgd Range
Only four active plants in the 0.02 to
0.10 mgd range practice reuse because of
cost and the difficulty of meeting regula-
tory requirements. Of the four facilities
practicing reuse, Cheeca Lodge and
Eastwind Apartments produce irrigation
quality effluent that is spray-irrigated onto
golf courses. The two other facilities,
Caloosa Cove Marina Resort and Key
Largo Beach Resort, utilize subsurface drip
irrigation to a limited extent.

3.5.1.3  WWTP Capacities Less Than
0.02 mgd
None of the plants with capacities of less
than 0.02 mgd currently practice reuse,
and the potential for future reuse among
these plants was rated as “poor.”

3.5.2  Underground Injection Through
Shallow Wells
Most WWTPs in the Keys dispose of their
treated effluent into shallow injection
wells, which extend 90 feet below ground
and contain a PVC casing for the first
60 feet. The effluent flows by gravity
through the cement encased well, and out
the bottom 30-foot portion of the well,
which opens to a portion of the earth
called Miami Oolite or Key Largo Lime-
stone, both porous, limestone formations.

Shallow wells have been considered the
disposal method for all plants with a
capacity of less than 1.0 mgd. The number
of wells required for the various plant
sizes considered in this Master Plan is
presented in Exhibit 3-30. Additional
facilities required for injection well effluent
disposal include a monitoring well, well-
head facilities, and piping from the treat-
ment plant to the wells.

Shallow injection wells considered for
effluent disposal are considered Class V
wells. As indicated previously in Ex-
hibit 3-22, effluent that is discharged to
Class V injection wells from WWTPs with
capacities less than or equal to 0.1 mgd
must meet BAT limitations of 10/10/10/1
for BOD/TSS/TN/P, respectively.

Effluent discharged to Class V injection
wells from WWTP with capacities greater
than 0.1 mgd must meet advanced waste-
water treatment limitations of 5/5/3/1 for
BOD/TSS/TN/P, respectively.

3.5.3  Underground Injection Through
Deep Wells
As opposed to shallow wells, which reach
depths of only 90 feet, deep injection wells
are cement and steel encased wells that
reach depths of up to 3,000 feet below
ground. Exhibit 3-31 illustrates both
shallow and deep injection wells. Treated
effluent is pumped from the treatment
plant directly into the wells. Once the
effluent reaches the open hole at the
bottom of the well, it flows into the
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Boulder Zone, a cavernous limestone rock
formation. The geological formations
through which the wells traverse serve as
natural safeguards that prevent leakage of
treated effluent upward and out of the
Boulder Zone.

Deep well injection is mandated in Mon-
roe County for effluent discharged from
plants of 1 mgd capacity and greater.
Because deep well injection eliminates all
wastewater nutrients from the environ-
ment, deep well injection was also evalu-
ated for the 0.5 mgd plant size but was
found to be more expensive than shallow
well injection.

Deep injection wells constructed in Mon-
roe County are expected to be classified as
Class V wells, a designation for wells that
will not impact aquifers designated as an
Underground Source of Drinking Water
(USDW).

The more stringent Class I well construc-
tion and monitoring requirements may be
imposed on Class V wells in Monroe
County. These include the need for a
monitoring well and a backup disposal
method to accommodate periodic me-
chanical integrity testing. These more
stringent requirements were assumed for
planning and cost estimating purposes. A
second deep well was assumed as a
backup disposal method. Other required
deep injection system facilities include
injection pumps, a surge control system,
header piping, air release valve at the
wellhead, flow-control valve, venturi
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flowmeters, and electrical instrumentation
and control systems. It was further as-
sumed in cost estimating that deep injec-
tion wells would be located adjacent to the
WWTP to minimize piping costs.

3.5.4  Summary of Effluent Disposal
Methods
The cost estimates prepared in this Master
Plan are based on effluent disposal meth-
ods presented in Exhibit 3-32. While
effluent reuse systems could be used at
any WWTP, because of the need to pro-
vide full backup disposal capacity with
shallow or deep injection wells, effluent
reuse may not be cost effective.

3.6  Selection of Solids Handling
Systems
In addition to liquid effluent, WWTPs also
produce a solids residual, or sludge.
Alternative methods for processing and
disposing of residual wastewater solids
that were evaluated for the Monroe
County planning area include various
processes for stabilizing, dewatering,
transporting, and disposing of solids. In
accordance with current accepted termi-
nology, the term biosolids is used to denote
WWTP residual solids that have been
stabilized and made into a product that
can be beneficially recycled. Prior to the
stabilization step, the residual solids may
be variously referred to as biological solids,
secondary solids, waste-activated sludge
(WAS), solids, or sludge. The term chemical
solids is used to designate the chemical

precipitate formed when metal salts are
added to wastewater for phosphorus
removal.

3.6.1  Regulatory Considerations
New Florida regulations covering all forms
of wastewater solids disposal, except
landfilling, took effect in 1998. These
regulations mirror the 40 Code of Federal
Regulations (CFR) Part 503 Sewage Sludge
Regulation published in 1995 by the U.S.
Environmental Protection Agency (EPA).
Both sets of regulations address pathogen
reduction, vector attraction reduction, and
heavy metals limits.

The regulations specify two alternative
levels of pathogen reduction: Class A or
Class B. Class A biosolids can be applied
via bulk application to public access areas,
including private lawns and home gar-
dens, whereas Class B biosolids are pro-
hibited from such application. Both
Class A and Class B biosolids can be
applied to agricultural land, but more
stringent site restrictions are imposed
when Class B biosolids are applied.

The regulations specify that one or more of
ten requirements must be met for demon-
strating satisfactory vector attraction
reduction. The applicable requirements
depend on the type of solids treatment/
disposal employed. With respect to metals
content, biosolids generated in Monroe
County are expected to comply with
Florida’s most stringent classification,
designated Class AA.

3.6.2  Existing Solids Handling
Practices in Monroe County
Most of the sludge produced by WWTPs in
Monroe County, as well as septage, is
collected in unstabilized, semi-liquid form
by private haulers and conveyed to one of
three Monroe County Solid Waste Trans-
fer Stations. The haulers pay Monroe
County a per gallon fee for disposal at
these transfer stations. From the transfer
stations, the solids are trucked to the
Miami-Dade Water and Sewer Depart-
ment (MDWASD) South District WWTP
by a private contractor under contract to
Monroe County. This existing solids
handling and disposal method was used
as a baseline for comparison of other
alternatives in this solids management
study. However, MDWASD’s will-
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ingness to continue to accept the solids in
the future remains to be established.

The Key West WWTP dewaters partially-
stabilized secondary solids, which are
disposed via a private hauler at an agricul-
tural land application site near
Okeechobee, Florida. Because the solids
are only partially stabilized, they are
incorporated into the soil the same day
they are applied to meet FDEP vector
attraction reduction requirements.

Detailed evaluations and cost comparisons
of nine different solids handling and
disposal alternatives were investigated in
Technical Memorandum No. 10 (see
Volume 4, Supporting Documents), and
many treatment and disposal methods
were eliminated on the basis of cost,
operational complexity, implementation
issues, and/or uncertain end-product
marketability. Dewatering/Lime Stabiliza-
tion/Cake Haul was generally least costly
for WWTPs of 100,000 gpd capacity and
larger. Digestion alternatives were cost-
competitive options throughout this range
and should be considered as a viable
means of solids disposal. Hauling liquid
sludge to the Monroe County Solid Waste
Transfer Station was the most economical
option for facility sizes below 100,000 gpd.

Sludge dewatering would be accom-
plished with the use of belt filter presses
for facility sizes of 1 mgd and greater,
with onsite covered storage provided for

the filter cake. For the smaller plants,
conventional sand drying beds

would be used. The lime stabilization
systems would incorporate a silo and
automatic feed system for facility sizes of
0.5 mgd and larger, with bagged lime and
a bag dump station used for the smaller
plants. Wet scrubbers would be provided
for odor control for the larger lime stabili-
zation systems of 1.0 mgd and greater.

3.6.3  Summary of Solids Handling
Systems
The following solids handling systems
were selected as the basis for cost esti-
mates.

S Plants with capacities of 4,000; 10,000;
25,000; and 50,000 gpd—temporary
storage of decanted sludge in an
aerated holding tank, and truck haul-
ing the liquid sludge to
the Monroe County
Solid Waste Transfer
Station.

S Plants with capacities
of 100,000, 500,000,
1,000,000, 2,000,000,
and 6,000,000 gpd—
belt filter press dewa-
tering, Class B lime
stabilization, and truck
hauling of dewatered
cake to a remote agri-
cultural land applica-
tion site.

3.7  WWTP Cost Estimates
3.7.1  Cost Estimates for New WWTPs
Exhibit 3-33 summarizes the estimated
construction costs and annual O&M costs
for new BAT/AWT WWTPs at the nine
different WWTP capacities. Annual costs
and the cost to treat 1,000 gallons of
wastewater are also illustrated. The esti-
mates are based on the process selections
described in the previous section for liquid
treatment, effluent disposal, and solids
handling. Costs of wastewater collection
and influent pumping are not included in
this exhibit, but are presented later in
Section 3.8.

For capacities of 1,000,000 gpd and below,
pre-engineered, field-erected steel units are

EXHIBIT 3-33
Construction and O&M Costs of New  BAT/AWT WWTPs at
Various Design Capacities

Plant
Capacity

(gpd)

Construction
Cost
($)

O&M Cost
($/year)

Total Annual
Cost

($/year)

Cost per
1,000 Gal1

($/1,000 gal)
4,000 261,000 30,500 53,200 45.55

10,000 311,000 35,500 62,600 21.44
25,000 422,000 49,500 86,300 11.82
50,000 601,000 66,500 119,000 8.15

100,000 874,000 100,000 176,000 6.03
500,000 4,170,000 440,000 804,000 5.51

1,000,000 10,100,000 690,000 1,570,000 5.38
2,000,000 12,570,000 940,000 2,040,000 3.49
6,000,000 21,970,000 1,920,000 3,840,000 2.19

1Assumes that plants are operating at 80% of capacity.
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recommended, with basins of concrete
construction. Conventional cast-in-place
concrete construction was assumed for the
2,000,000 and 6,000,000 gpd plant sizes.
An electrical and operations/control
building is included for each plant size,
along with site work and fencing. Costs
include a 20-percent Florida Keys area
allowance and a 20-percent project con-
tingency, but do not include costs for
engineering, services during construction,
legal services, and land acquisition.

O&M cost estimates include labor, admin-
istration, materials, electricity, laboratory
analyses, UV disinfection costs, chemicals,
and biosolids hauling costs. The estimates
were developed assuming that the plant
was operating at 80 percent of capacity.

3.7.2  Cost Estimates for Plant
Retrofits
Exhibit 3-34 summarizes
construction costs and
annual O&M costs for
plant retrofits at five
different WWTP capacities
up to 100,000 gpd. These
costs represent the incre-
mental costs for upgrading
existing conventional
secondary treatment
plants to meet the required
10/10/10/1 standards.
The retrofitted facilities
include an anoxic basin

and associated mixers and recirculation
systems for nitrogen removal, chemical
feed system for phosphorus removal, and
effluent filters for suspended solids re-
moval. Retrofit cost estimates were not
developed for the larger plants because of
their limited number.

3.7.3 Cost Estimates for Wastewater
Reuse
Wastewater reuse requires additional
facilities at the treatment plant beyond
those required to provide BAT/AWT
treatment. These facilities include high
level disinfection facilities, reuse water
storage facilities, and high service pump-
ing facilities to transmit the reuse water
from the treatment plant to the reuse site.
Exhibit 3-35 compares the additional costs
to provide these required wastewater
reuse facilities at the nine different BAT/
AWT WWTP capacities. These costs are

for required reuse facilities at the WWTP
only, and do not include reuse water
transmission or distribution piping costs,
which are very site specific to a particular
reuse project.

Costs to provide wastewater reuse facili-
ties to a specific project area were evalu-
ated in the Marathon Facilities Plan11 ,
where reuse infrastructure was assumed
to be provided in the entire primary
service area at the same time the proposed
regional wastewater collection system was
constructed. These reuse system costs are
summarized in Exhibit 3-36.

Because of the high cost of potable water
in the Keys ($4.93/1,000 gallons for
monthly use up to 12,000 gallons, and
$5.93/1,000 gallons for monthly use over
12,000 gallons), limited potable water
irrigation is practiced. In addition, there
are no potential large-volume reuse cus-

EXHIBIT 3-34
Incremental Construction and O&M Costs to Upgrade Existing Secondary WWTPs to Nutrient and Suspended Solids Removal
Facilities at Various Design Capacities

Construction Cost O&M Cost
Plant

Capacity
(gpd)

Typical Secondary
Construction Cost

($)

Cost to
Upgrade

($)
(% of Secondary

Construction Cost)

Typical Secondary
O&M Cost

($/year)
Increased O&M

($/year)
(% of Secondary

O&M Cost)
4,000 185,000 71,000 38 21,300 15,300 72
10,000 228,000 78,000 34 25,800 15,900 62
25,000 310,000 105,000 34 38,400 17,900 47
50,000 462,000 134,000 29 51,000 22,500 44
100,000 673,000 188,000 28 76,400 26,000 34

11CH2M HILL, Lindahl, Brown Ferrari & Hellstrom, and Continental Shelf Associates. Prepared for Monroe County, Florida. Wastewater Facilities Plan with Phased Implementation for the Marathon Area of
the Florida Keys. June 1998.
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tomers, such as golf courses (the two golf
courses that do not use reclaimed waste-
water for irrigation have installed reverse
osmosis facilities for irrigation water).
Consequently, the proportion of potable
water that could be replaced with reuse
water is relatively low.

Reuse feasibility studies should be per-
formed to determine how much reclaimed
water would likely replace potable water
in each of the different service areas. Even
if as much as 20 percent of the potable
water use in Marathon could be replaced
with reclaimed water, the cost to produce
the reclaimed water would be $12.52/
1,000 gallons, based on the capital and
O&M costs in Exhibit 3-36. This cost is two
and one-half times the base rate for po-
table water of $4.93/1,000 gallons. For an
average residential customer using
4,900 gallons/month of potable water,
replacing 20 percent of potable water
consumption with reclaimed water would
increase the average cost for water (po-
table plus reclaimed) from $24.16/month
to $31.59/month, a 31-percent increase.

3.8  Wastewater Collection
Alternatives
Wastewater collection alternatives were
analyzed for their suitability in each study
area. The collection system technologies
that were evaluated included conventional
gravity sewers, “simplified” gravity sew-

ers, small diameter gravity sewers, low
pressure sewer grinder pump sys-

tems, septic tank effluent pump systems,
and vacuum sewer systems. Of these six
collection system types, three were deter-
mined to be best suited for the Keys and
were evaluated in detail:

S Vacuum Sewers
S Centrifugal Grinder Pump Systems
S Progressive Cavity Grinder Pump

Systems

Conceptual designs for each of these
collection alternatives were prepared for
those study areas or portions of study
areas where development densities ap-
peared high enough to warrant a central
wastewater collection system. During this
process, a total of 47 separate service areas
were identified. The following guidelines
or assumptions were used in the develop-
ment of conceptual layouts and construc-
tion cost estimates:

EXHIBIT 3-35
Construction and O&M Costs for Wastewater Reuse Facilities

BAT/AWT WWTP Costs Reuse Facilities Costs

Plant
Capacity

Construction
Cost O&M Cost

Total
Annual
Cost

Construction
Cost1 O&M Cost1

Total Annual
Cost

(gpd) ($) ($/year) ($/year) ($) (%)2 ($/year) (%)2 ($/year) (%)2

4,000 261,000 30,500 53,200 --3 --3 --3 --3 --3 --3

10,000 311,000 35,500 62,600 117,000 38 7,000 20 17,200 27

25,000 422,000 49,500 86,300 175,000 41 9,000 18 24,200 28

50,000 601,000 66,500 119,000 262,000 44 14,000 21 37,000 31

100,000 874,000 100,000 176,000 350,000 40 21,000 21 51,000 29

500,000 4,170,000 440,000 804,000 528,000 13 44,000 10 90,000 11

1,000,000 10,100,000 690,000 1,570,000 738,000 7 77,000 11 141,000 9

2,000,000 12,570,000 940,000 2,040,000 1,327,000 11 124,000 13 239,000 12

6,000,000 22,000,000 1,920,000 3,840,000 2,360,000 11 320,000 17 525,000 14

1Only costs for reuse facilities at WWTP included; costs for transmission and distribution pipelines not included.
2Additional cost for reuse facilities as percent of BAT/AWT WWTP cost.
3Reuse not considered feasible at 4,000 gpd plant size.
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S Systems were sized for peak flows
generated by current (1998) develop-
ment, plus a 20-percent additional
flow.

S Each single-family residence was
assumed to be served by a separate
grinder pump station.

S Vacuum valves were assumed to be
shared by single-family residences. On
the average, one vacuum valve was
required for every 2.5 single-family
residences.

S Full-width jack and boring was added
where pipelines crossed major high-
ways.

S Unit prices were developed from
equipment manufacturer’s prices and
available data for utility construction
projects in the Keys.

S O&M costs were taken from informa-
tion provided by manufacturers for
existing systems and scaled appropri-
ately for the Keys.

S Standard percentages were added for
overhead, profit, mobilization, bonds,
and insurance, as well as a 20-percent
contingency.

3.8.1  Collection System Construction
Cost Estimates
Total annual collection system costs per
EDU within the study areas ranged from
$154 on Windley Key (Study Area 18) to
$1,595 for Ocean Reef Club (Study Area
27), where houses are relatively far apart.
Densely populated areas typically cost less
per EDU to sewer than less densely popu-
lated areas, but costs were highly site-
specific. As shown in Exhibits 3-37 and
3-38, vacuum collection was typically the
most cost-effective collection alternative
when the number of EDUs being collected
was more than about 350. In 22 of the 27
study areas, vacuum collection was the
lowest cost alternative for serving the
entire study area. Technical Memorandum
No. 6 in Volume 4, Supporting Documents,
of this Master Plan, provides a detailed
discussion, evaluation, and cost estimates
for the collection system alternatives.

Besides being the most cost-effective
collection system alternative, vacuum
sewer systems offer the following addi-
tional benefits:

S No electrical power is required at each
home or vacuum valve

S Wastewater collection service is main-
tained during short-term or long-
term utility power outages. A

EXHIBIT 3-36
Summary of Reuse Project Costs for Full Reuse within Marathon Primary Service Area

Item
Wastewater Collection
and Treatment Costs1

Additional Costs
for Reuse1

Collection & Transmission $51,300,000 --

Reuse Transmission & Distribution -- $10,200,000

Treatment & Disposal $15,300,000 --

Reuse Facilities at WWTP -- $1,200,000

Total Capital Costs $66,600,000 $11,400,000

Annual Collection & Treatment O&M $1,540,000/year --

Annual O&M for Reuse -- $112,000/year

Annual Debt Service on Capital Costs $5,810,000/year $994,000/year

Total Annual Cost $7,350,000/year $1,106,000/year

1From Wastewater Facilities Plan with Phased Implementation for Marathon Area of the Florida
Keys, June 1998, Table 11-11. An allowance was added to bring costs to a 1998 basis and to
include engineering, administration, legal, and financing costs; reuse treatment costs were also
adjusted for consistency with costs presented in Exhibit 3-35.
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standby generator that will auto-
matically generate power if there is
a loss of utility power will be pro-
vided at each vacuum station.

S Air drawn into the vacuum system
with the sewage will help to keep the
sewage fresh, and thus will help to
eliminate odors.

3.8.2  Utilization of Existing
Wastewater Collection Systems
Most of the wastewater collection
systems serving existing WWTPs are
small systems that serve individual
developments, such as trailer parks,
campgrounds, resorts, restaurants,
motels, or shopping centers. Exceptions
are the larger gravity collection systems
operated by local utilities that serve
Ocean Reef Club, Key Haven, KW
Resort Utilities, and U.S. Naval Air
Station Boca Chica. The smaller and
more numerous collection systems are
typically constructed on private prop-
erty, and utilize gravity sewers and one
to three lift stations.

Many of these systems are 20 years old
or more, and were generally not con-
structed to current industry or utility
standards. The cost of upgrading these
systems to meet acceptable utility stan-
dards would be high in most cases. There-
fore, it is recommended that the existing
small collection systems continue to be
privately owned and maintained if a

regional utility is formed.

For various reasons, such as age and
weather, older sewer systems are never
completely watertight. Ground and sur-
face waters can enter the sewer system,
and create operating challenges for a
wastewater treatment system. Inflow is

the term used to describe water that enters
a sewer system from above ground or
storm drains. Infiltration is the term used
to describe water that enters the sewer
system from below ground. The amount of
infiltration and inflow (I/I) depends on

EXHIBIT 3-37
Vacuum sewers were the most cost-effective collection system alternative when more than 350 EDUs were 
collected in sewered areas in the Lower and Middle Keys.
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the amount of rain and the number and
size of cracks, holes, and leaky joints in the
piping system. When it rains, large vol-
umes of I/I can enter the sewer system
and can disrupt normal plant operations,
and lower operating treatment efficiency.
Treating the extra water is expensive,

because more capacity is needed at the
plant to handle the additional flows to the
plant. Exhibit 3-39 illustrates the I/I
phenomenon.

Rehabilitation of gravity collection systems
to reduce I/I and rehabilitation of master

lift stations would need to be considered
for those collection systems connecting to
a regional utility. All facilities with signifi-
cant collection system I/I should be re-
quired to reduce I/I to levels acceptable to
the regional utility prior to connecting to
the regional system. Master lift stations
that would pump into the regional utility
force main should be upgraded to meet
regional utility standards. If these master
lift stations are upgraded, the regional
wastewater utility should accept them for
O&M. This would be desirable, particu-
larly for the larger lift stations, so that the
utility could exercise adequate control over
operation of the regional collection system.

3.9  GIS Database and Data
Collection
The scope of work for this Master Plan
called for developing a master wastewater
database in a GIS format, which are
electronic maps of the Keys, onto which
land features, such as vegetation, land use,
flood zones, etc. are overlayed. The GIS
format facilitates detailed analyses of data
by specific geographic regions, including
the 27 study areas of the Master Plan. This
ability to analyze data by geographic
region, coupled with the ability of the GIS
software (ARC/INFO) to electronically
sort and manage the data, provided the
team with a powerful platform to perform
the extensive data analyses and evalua-
tions of wastewater management alterna-
tives required in the development of
this Master Plan.

EXHIBIT 3-38
Vacuum sewers were the most cost-effective collection system alternative when more than 350 EDUs were 
collected in sewered areas in the Upper Keys.
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3.9.1  Sources of Data
Multiple existing databases were evalu-
ated for their usefulness in developing
background data and future projections of
wastewater flows, population, nutrient
loadings, and other data relevant to the
wastewater Master Plan. A secondary task
was to assess their potential usefulness in
other future environmental studies, such
as the Stormwater Master Plan, the Monroe
County Carrying Capacity Study, and the
Total Maximum Daily Load (TMDL) Study.
Existing databases or portions of database
information that were not used in the
development of this Master Plan, but were

deemed to be useful in these other
studies, were compiled and stored

for future reference or use. Detailed de-
scriptions of the databases are provided in
Technical Memorandum No. 1, located in
Volume 3, Supporting Documents. The
existing databases that were evaluated
include:

� The FKAA’s GIS and tabular data-
bases

� Monroe County Property Appraiser’s
tabular and GIS databases

� Monroe County Building Permit
database

� Monroe County Well and Cistern
database

� Monroe County Department of Health
(MCDOH) database for onsite waste-
water system permits

� MCDOH cesspool database
� FDEP wastewater facilities databases
� Florida Marine Research Institute

(FMRI) GIS database
� South Florida Water Management

District (SFWMD) GIS database
� U.S. Army Corps of Engineers

(USACOE) databases
� Federal Emergency Management

Administration (FEMA)
� U.S. Environmental Protection Agency

“Storage/Retrieval” (STORET) data-
base

3.9.2  GIS Database Development
Following the preliminary assessment of
existing databases, an extensive effort was
undertaken to consolidate all databases
into the master GIS database. A summary
of these activities follows in the subsequent
paragraphs. More detailed descriptions of
these tasks and their work products are
provided in Technical Memorandum
No. 2, in Volume 3, Supporting Documents.

3.9.2.1  Linkage and Consolidation of
Databases
Consolidation of individual GIS and
tabular databases into a master GIS data-
base was typically accomplished through
one of the following three processes:
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� Linking a common field within two
databases, typically the Real Estate
(RE) number

� Attaching data to the new GIS map by
determining the location of the data
and finding the corresponding parcel
on the map

� Overlaying GIS coverages onto the GIS
parcel map

The fact that these databases were created
independently by a variety of agencies
with no focus on eventually merging them
into a common database created some
challenges in the development of the GIS
database including:

� The only databases sharing a common
field (RE number) were those devel-
oped and maintained by Monroe
County (Property Appraiser’s and
Building Department databases).

� RE number fields in the FKAA cus-
tomer account database and the
MCDOH databases for onsite systems
were incomplete, with RE numbers
entered in only 10 percent (FKAA) to
30 percent (MCDOH) of database
records.

� GIS coverages developed by different
agencies did not match up with each
other precisely; misalignment of data
layers varied from several feet to
several hundred feet.

� Geographic coverage of the various
GIS databases varied and many did

not provide complete coverage of
Monroe County.

The Master Plan scope of work originally
called for assigning RE numbers from the
Monroe County Property Appraiser’s
database to records in the FKAA database,
to the extent allowed by the database
limitations. Directly linking these two
databases would enable the placement of
historical FKAA water use on individual
parcels of the County’s GIS parcel map.
However, inaccuracies and omissions in
both databases precluded this approach
from proceeding. Instead, a GIS map was
developed that assigns geographic loca-
tions to FKAA water customers, allowing
distribution of the accounts among the 27
Master Plan study areas. This alternate
method was judged to be adequate to
estimate wastewater flows and other
relevant project data at the master plan-
ning level. A procedure for accomplishing
the original objective of directly linking the
FKAA and Property Appraiser’s databases
through the RE number field, once the
present deficiencies in the databases are
corrected, is described in Technical Memo-
randum No. 2 (Volume 3, Supporting
Documents).

3.9.2.2  Master Wastewater Database
All components of the Master Wastewater
Database were provided to Monroe
County on a compact disk, and includes
the following items:

� GIS base map (described in the previ-
ous section) with a coverage that

identifies each parcel with an RE
number

� A tabular database for each parcel,
primarily developed from the Monroe
County Property Appraiser and Build-
ing Department databases; this data-
base is linked to each parcel on the GIS
base map through the common RE
number field

� Various GIS coverages obtained from
SFWMD, FEMA, FMRI, USACOE and
EPA that were overlayed onto the GIS
parcel map (see Technical Memoran-
dum No. 2 in Volume 3, Supporting
Documents, of this Master Plan)

� FDEP Facility Spreadsheet of 246
WWTPs located in the planning area,
linked to the GIS base map by locating
each WWTP on the map and assigning
to appropriate parcels

� MCDOH Permitted Systems Spread-
sheet, partially linked to GIS map
through RE number (for 60 percent of
the 2,808 records)

� MCDOH Unknown Systems Spread-
sheet, partially linked to GIS map
through RE number (for 93 percent of
the 7,819 records)

� Population Projections Spreadsheet
� Well and Cistern Information Spread-

sheet

The tabular database for parcels contains
66,350 records (parcels), with 53 separate
data fields for each. These fields
included parcel owner and address
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information, existing and future land use,
zoning, parcel area, number of existing
units on developed parcels, number of
potential future units on vacant parcels,
information on the type of wastewater
system serving the parcel, and the esti-
mated wastewater flow for residential
parcels. Descriptions of these database
fields, the number and percentage of
records completed for each field and notes
on the source for each field are provided
in Technical Memorandum No. 2, in
Volume 3, Supporting Documents, of this
Master Plan.

All GIS coverages were overlayed on the
GIS base map with reasonable accuracy,
but there was some overlay error near
parcel boundaries. This did not adversely
affect regional analyses at the level re-
quired for master planning.
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“Not in my backyard!”  This statement is a recurring phrase echoed by
residents in many public meetings when discussing locations for wastewa-
ter facilities. Recognizing the strong public opinion on this subject, through-
out the development of this Master Plan, the Sanitary Wastewater Master
Plan team held multiple meetings with members of the community and key
stakeholders to solicit public input and address their principal concerns. As
discussed in Chapter 2, the team also developed an objective, structured
decision model to aid in selecting facility sites. This model aided in identify-
ing and prioritizing competing objectives, and was useful in recommending
acceptable sites that would generate the least amount of public opposition.

The decision model for selecting site locations was described in detail in
Chapter 2, and focused on four objectives—Maximizing Public Acceptance,
Minimizing Cost, Maximizing Beneficial Land Use Characteristics, and
Minimizing Environmental Impacts. A rigorous process was employed
where stakeholders and Sanitary Wastewater Master Plan Technical Advi-
sory Committee (SWMP TAC) members developed measures to evaluate
and weight these criteria. As shown in Exhibit 4-1, Maximizing Public
Acceptance is considered the most important objective and uses four
criteria to measure this:

� Avoid sites with adjacent residential land use
� Avoid non-residential, sensitive land use sites, such as commercial areas

with shops, resorts, or restaurants; focus facilities in industrial land use
areas

� Avoid future residential lands
� Consider sites that promote the potential for wastewater reuse
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In accordance with these ranked objec-
tives, a screening process was used to
eliminate unacceptable or infeasible sites
from further consideration for potential
facility locations. These areas included
residential areas, CARL12/COBRA lands13,
FEMA Zone V areas14, and land inhabited
by endangered species.

Using this Siting Decision Model to assess
the remaining parcels, 42 sites were identi-
fied in areas throughout the Keys as
having the potential to accommodate
community and regional wastewater
treatment plants (WWTPs) of various
sizes. Exhibit 4-2 presents these results.
The potential sites are grouped into classi-
fications of Lower Keys and Middle and

12CARL is defined as the Conservation and Recreation Lands Program, established by the Florida Legislature in 1979.
13COBRA is defined as the Coastal Barrier Resources System, which precludes use of any federal funds (including State Revolving Fund or federal grants) for development of the site.

14FEMA Zone V areas are defined as coastal flood areas with velocity hazard.

Upper Keys (excluding Marathon). The
potential sites are also grouped into four
treatment plant flow size ranges.

The most promising sites where commu-
nity or regional WWTPs are to be located
are presented in Appendix D in Volume 2
of this Master Plan. Model output scores
for these sites are also provided in Ap-
pendix D. Locations with the highest
scores suggest the most promising sites.

Smaller sites are required for vacuum
stations and for interim WWTPs than for
those central sewer systems that will be
phased into a regional system. The
vacuum stations can be sited on a vacant
lot of approximately 50 feet by 100 feet.

EXHIBIT 4-1
Ranking Objectives and Evaluation Criteria

Objective Evaluation Criteria Objective
Percentage Rank

1. Land Use
   Characteristics

Gross Buildable Area (WWTP size-
dependent)

13 4

2. Public Acceptance Adjacent Residential Land Use
Non-residential, Sensitive Land Use
Future Residential Land Use
Potential for Wastewater Reuse

57 1
3
6
7

3. Environmental Impact Endangered Species Buffer 9 5

4. Cost Net Present Value (NPV); Cost,
Based on Assessed Value

21 2

Total 100
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The interim WWTPs will require a combi-
nation of several contiguous vacant lots of
sufficient size to accommodate the
WWTPs and, by necessity, must be located
within, or immediately adjacent to, the
central sewer system that it serves. There
are more than 10,000 of these vacant
smaller sites available throughout the
Keys. Maps contained in Appendix D
identify these potential smaller sites.

A program should be initiated immedi-
ately to purchase sites for future wastewa-
ter facilities through the Land Authority.
Exhibit 4-3 summarizes WWTP sites that
should be considered for purchase in the
different community and regional waste-
water service areas. When more than one
site is located in a given service area, the
suggested order of consideration and
pursuit is also presented. Exhibit 4-4
provides additional detail for each of these
sites and also summarizes the total num-
ber of sites of adequate size that were
identified for each of the proposed service
areas. The smaller vacuum station sites
and interim WWTP sites should also be
included in this program.

As noted previously, sites identified here
do not include sites on the CARL list.
However, because of limited sites in some
service areas, pursuit of a site on the
CARL list that has not yet been purchased
by the State may have to be considered.
Otherwise, consideration may have to be
given to purchasing a site that is currently
developed and then converting its use to a
WWTP site.

EXHIBIT 4-3
Suggested Community and Regional Wastewater Treatment Plant Sites to Consider for Purchase1

Wastewater Service Area Wastewater Sites to Consider Remarks

Big Coppitt Site A or B
Other Sites in General Area

Bay Point Site C If purchase is not an option,
perhaps long-term lease could
be negotiated

Site B Or other adjacent property

Lower Sugarloaf Site C

Summerland/Cudjoe/
Upper Sugarloaf Regional

Cudjoe - Site B
Summerland - Site B

Cudjoe Site B is preferred
because it is more centrally
located

Big Pine Regional Big Pine - Site F
Big Pine - Site D
Big Pine - Site C

Conch Key -- Investigate area adjacent to
highway

Long Key/City of Layton -- Investigate long-term lease on
Monroe County solid waste
transfer station property

Lower Matecumbe Site B
Site C

Islamorada Regional Windley Key - Site C

Tavernier/Key Largo Regional PAED 17 - Site D
Tavernier - Site A

Tavernier Site A is not central to
regional system

1Refer to exhibits in Appendix D in Volume 2 for details.

In the interim, until a purchased site is
used for a wastewater facility, the site
could be used for passive recreational
facilities, such as hiking trails. Depending
on site size, location, and other character-

istics, an active WWTP site also may
accommodate certain recreational facilities
on the same site.

««««««
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EXHIBIT 4-4
Site Characteristics of the Most Promising Regional and Community WWTP Sites

Wastewater Service
Area

Total No. of
Potential Sites

of Adequate Size
for Service Area Study Area

Site Letter
Designation

Total Size
of Site
(Acres)

Mangroves
(Scaled
Acres)

Hardwood
Hammock

(Scaled Acres)
Disturbed/Open
(Scaled Acres) Remarks

Big Coppitt 2 Boca Chica Other adjacent areas on Rockland Key
may also be available.

A 5.08 0.9 0 4.2 Zoned industrial.

B 5.85 1.3 0 4.5 Zoned Industrial.

Bay Point 2 Bay Point

C 1.45 0.6 0 0.8 Zoned Recreational Vehicle. If purchase
is not an option, perhaps long-term lease
would be negotiated.

B 1.07 0 0 1.07 Zoned Suburban Commercial.

Lower Sugarloaf 3 Lower
Sugarloaf

Potential sites in area north of U.S.1 may
also be investigated.

C 8.10 4.5 0.5 3.1 Zoned Improved Subdivision.

Summerland/
Cudjoe/Upper
Sugarloaf Regional

4

Cudjoe B 60.62 52.7 0 7.9 Active quarry area zoned Industrial;
surrounding area zoned Native Area.

Summerland B 4.0 0.9 0 3.1 Zoned Suburban Residential.

Big Pine Regional 6

Big Pine F 16.87 11.8 0 5.1 Zoned Suburban Commercial.

Big Pine D 7.90 0 0 7.90 Zoned Suburban Commercial.

Big Pine C 8.36 0 0 8.36 Zoned Industrial. Contamination
assessment of site should be performed.
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EXHIBIT 4-4
Site Characteristics of the Most Promising Regional and Community WWTP Sites

Wastewater Service
Area

Total No. of
Potential Sites

of Adequate Size
for Service Area Study Area

Site Letter
Designation

Total Size
of Site
(Acres)

Mangroves
(Scaled
Acres)

Hardwood
Hammock

(Scaled Acres)
Disturbed/Open
(Scaled Acres) Remarks

Conch Key 1 Marathon
Secondary

Zoned Commercial Fishing Special
District. Due to the fully developed
nature of the island, plant site can only
be on vacant land adjacent to U.S.1.

Long Key/City of
Layton

 0 Long Key No sites are available. Thus,
recommendation to pursue lease on
Monroe County Solid Waste Transfer
Station property.

Lower Matecumbe 3

Lower
Matecumbe

B 1.36 0 0 1.36 Zoned Commercial Fishing Special
District.

Lower
Matecumbe

C 1.13 0 0.5 0.6 Zoned Suburban Commercial.

Islamorada
Regional

3 Windley Key C 17.261 14.121 0 3.1 Zoned Suburban Commercial.

Tavernier/Key
Largo Regional

2 PAED 17 D 9.98 1.5 0 8.5 Zoned Recreational Vehicle.

Tavernier
PAED 15

A 19.41 5.9 1.0 12.5 Zoned Suburban Commercial.

1Large portion of parcel is submerged land. Only about 4.3 acres are actual land area.
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The varied character of the islands that comprise the Keys presents a series
of challenges that must be addressed in this Master Plan. Comprised of
both small and large islands, population distribution ranges from dense to
sparse, and vegetative cover, where it exists, varies from tropical hard-
woods to wetlands. Therefore, in order for this plan to be effective, it must
consider a wide range of options to meet the unique needs of the Keys. No
single solution will work. Accordingly, comprehensive and detailed com-
parisons were conducted of various wastewater management alternatives,
including combinations of wastewater management alternatives, that
would work in different areas of the Florida Keys. The alternatives evalu-
ated ranged from simply replacing illegal cesspools to regional centraliza-
tion. (See Exhibit 5-1).

To facilitate the analysis, the Keys were divided into 27 study areas (see
Exhibits 1-2, 1-3, and 1-4 in Chapter 1). Assessments were then made of
each identified alternative to determine its potential for accomplishing
established objectives in each of the study areas, including its ability to:

� Reduce Nutrient Loads
� Minimize Projected Overall Costs
� Minimize Operations and Maintenance Costs
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� Meet Regulatory Standards
� Gain Public Acceptance

The wastewater management alternatives
evaluation and service area analyses were
performed in a structured, step-by-step
process, which featured a three-level
approach. In the first step, seven of the 27
study areas were chosen as being repre-
sentative of the Keys’ character and
features. Then, up to 43 wastewater
management alternatives were identified,
and a preliminary screening process was
conducted to test each of these alternatives
in the seven representative study areas.

In the next step, the wastewater manage-
ment alternatives that had favorable
results in the preliminary screening of the
seven study areas were evaluated in each
of the 27 study areas. Lastly, study areas
were combined, and the most promising
wastewater management alternatives
were evaluated in combined study areas
where community collection and treat-
ment seemed to be feasible. This last step
enabled the team to assess the feasibility
and practicality of establishing regional or
sub-regional systems. Exhibit 5-2 illustrates
the screening process used to evaluate
study areas. Wastewater flow, types and
numbers of existing sanitary sewage
disposal systems and treatment facilities,
standard and customized costs of imple-
mentation, and nutrient removal effective-
ness of each of the existing and proposed
wastewater management alternatives
were evaluated.
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In addition, a wastewater management
alternatives analysis decision model was
developed to assist in the evaluation of the
multitude of alternatives and analyses (See
Chapter 2). This decision model was used
throughout the preliminary screening,
final screening, and evaluation of com-
bined study areas. Technical Memoran-
dum No. 12, Volume 5, Supporting Docu-
ments, provides a detailed discussion of the
methodology used to identify and evaluate
feasible wastewater management alterna-
tives and service areas.

The following sections provide a more
detailed description of the screening
process.

5.1  Preliminary Screening of
Wastewater Management
Alternatives
The seven study areas described above
that were selected for the preliminary
screening are illustrated in Exhibit 5-3,
and include:

Study Area No. 2:  Boca Chica, Rockland, Big
Coppitt, and Geiger

Study Area No. 3:  Bay Point

Study Area No. 4:  Lower Sugarloaf

Study Area No. 8:  Big & Middle Torch

Study Area No. 11:  Big Pine (Sub Area 2 Only)

Study Area No. 16:  Lower Matecumbe

Study Area No. 23:  Key Largo/PAED 18

These selected areas were representative of
a wide range of development and popula-
tion densities, ranging from very sparse
areas, such as Big and Middle Torch Key,
which averages 0.02 equivalent dwelling
units (EDUs)/acre, to very heavily devel-
oped areas, such as Key Largo PAED 18,
which averages 2.5 EDUs/acre. These
areas also varied in the number of EDUs,
from as little as 56 on Big and Middle
Torch Key, to as many as 2,824 on PAED
18. The size of each study area varied as

well, from as small as 990 acres on Bay
Point to 2,560 acres (4 square miles) in
Sub-area 2 of Big Pine Key.

The 43 alternatives were tested in these
study areas in various combinations, such
as:

� Replace illegal cesspools with various
onsite treatment technologies

� Replace illegal cesspools and upgrade
substandard septic systems with
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various onsite treatment technologies,
and upgrade all existing package
wastewater treatment plants (WWTPs)
to Best Available Technology (BAT) or
Advanced Wastewater Treatment
(AWT), whichever is applicable.

� Replace illegal cesspools and upgrade
substandard and permitted onsite
systems with various onsite treatment
technologies. Also, upgrade or replace
existing package treatment plants to
BAT or AWT, whichever is applicable.

� Provide the recommended sewage
collection system and a secondary
WWTP with Class V injection wells or
other effluent disposal alternative.
Evaluate wastewater reuse based on
existing reuse practices and reuse
demand.

� Provide the recommended sewage
collection system and a BAT or AWT
WWTP, whichever is applicable, with
Class V injection wells or other efflu-
ent disposal alternatives. Evaluate
wastewater reuse based on existing
reuse practices and reuse demand.

� Evaluate secondary treatment with
phosphorus removal only, instead of a
BAT/AWT WWTP.

Onsite systems initially evaluated were:

� Septic tank with drainfield
� Aerobic treatment unit (ATU) with

drainfield

� Performance-based (PB) systems with
borehole

� Septic tank with phosphorus
adsorbing media and subsurface drip
irrigation (SDI)

� ATU with phosphorus adsorbing
media and SDI

� Onsite wastewater nutrient reduction
systems (OWNRS)

5.2  Final Screening of
Wastewater Management
Alternatives
Through the preliminary screening pro-
cess, eight wastewater management
alternatives consistently showed promise
and were evaluated in the final screening
process. Two cluster system alternatives
were also evaluated, resulting in a total of

ten wastewater management alternatives
that were evaluated in the final screening
process. The ten final alternatives in-
cluded:

1. Replace or upgrade all onsite systems
to septic tanks with phosphorus
adsorbing media and SDI, and up-
grade all existing WWTPs to phospho-
rus removal.

2. Replace or upgrade all onsite systems
to septic tanks with phosphorus
adsorbing media and SDI, and up-
grade all existing WWTPs to BAT or
AWT standards, as appropriate.

3. Replace or upgrade all onsite
systems to ATU with
phosphorus adsorbing
media and SDI,
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and upgrade all existing WWTPs to
phosphorus removal.

4. Replace or upgrade all onsite systems
to ATU with phosphorus adsorbing
media and SDI, and upgrade all
existing WWTPs to BAT or AWT
standards, as appropriate.

5. Replace or upgrade all onsite systems
to OWNRS and upgrade all existing
WWTPs to phosphorus removal.

6. Replace or upgrade all onsite systems
to OWNRS and upgrade all existing
WWTPs to BAT or AWT standards, as
appropriate.

7. Replace or upgrade all onsite systems
to 2-home shared cluster OWNRS and
upgrade all existing WWTPs to provide
phosphorus removal.

8. Replace or upgrade all onsite systems
to 2-home shared cluster OWNRS and
upgrade all existing WWTPs to BAT or
AWT standards, as appropriate.

9. Provide central collection by vacuum
and treatment at a central phosphorus
removal WWTP.

10. Provide central collection by vacuum
and treatment at a central BAT/AWT
WWTP, as appropriate.

In evaluating the cluster system alterna-
tives with other wastewater management
alternatives presented in Chapter 5, the
two-home shared cluster system was
considered to be the “average” size cluster
system that would be representative of all
individual and cluster systems within a

given study area. The costs for all two-
home cluster systems is equivalent to the
costs of equal numbers of individual onsite
systems, two-home shared cluster systems,
and four-home shared cluster systems,
and was judged to represent the likely
distribution of onsite systems within a
given study area.

The final screening process yielded three
alternatives that performed best when
tested against the evaluation criteria and
met the new effluent standards:

1) Regional collection and treatment to
BAT/AWT

2) OWNRS
3) Two-home shared cluster OWNRS

Exhibit E-1 in Appendix E, Volume 2,
presents the top three final screening
wastewater management alternatives that
meet current effluent standards for each of
the 27 study areas.

5.3  Combining Study Areas to
Evaluate Regional Wastewater
Collection and Treatment
For those study areas where collection and
treatment was the preferred wastewater
management alternative, study areas were
combined in different combinations to
evaluate the feasibility and practicality of
establishing regional or sub-regional
systems, rather than having separate
smaller service areas for each study area.

In many cases, combining study areas
increases the design flow from a service
area to the point where the feasibility and
practicality of a deep injection well system
should be evaluated. Although deep
injection wells are expensive to construct
and operate, the environmental benefit is
greater than for shallow injection wells
because 100 percent of the nutrients are
removed from the environment. As noted
in Chapter 3, Florida statutes require deep
injection wells as the means of effluent
disposal for design flows greater than
1.0 mgd.

A total of 47 combinations were evaluated
during the development of this Master
Plan. This chapter summarizes those that
were proven to be significant in formulat-
ing the overall recommended wastewater
Master Plan. See Technical Memorandum
No. 12 in Volume 5, Supporting Documents,
for details on the entire range of combina-
tions studied.

Costs for significant Combinations of
Study Areas are presented in Exhibit E-2
in Appendix E, Volume 2. In instances
where the combination cost per EDU is
within 10 percent of the weighted average
cost per EDU, costs are considered the
same, and factors other than cost alone
should be considered in selecting the final
alternative.

5.4  Basis of Cost
Installation, operation, maintenance, and
replacement costs for onsite alterna-
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tives were adapted from Technical Memo-
randum 7 (see Volume 4, Supporting
Documents). Community-based collection
and treatment alternatives were sized and
priced based on data developed in Techni-
cal Memoranda 6, 8, 8S, 9, and 10 (Vol-
ume 4, Supporting Documents) for installa-
tion, operation, maintenance, and replace-
ment costs, and include decommissioning
existing onsite systems, construction of
sewer service laterals from the building to
the collection system in the street, up-
grades of existing pumping stations that
were assumed to remain in service, land
purchase for vacuum station and waste-
water treatment plant property, and
engineering and administrative costs.
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Water Quality Hot Spots
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Significantly decreasing the high level of nutrients that is discharged into
the surrounding waters of the Florida Keys is recognized as being the key to
improving the water quality of the waters surrounding the Keys. This is
evidenced in the 1999 Florida legislation that mandates the reduction of
nutrients in effluent from both onsite systems and wastewater treatment
plants. As referenced in Chapters 1 and 3, this legislation also requires that
by July 1, 2010, all existing onsite wastewater facilities, which currently
include 23,000 systems, must either cease discharging or upgrade to meet
the new nutrient reduction standards:

� For onsite systems and community collection and treatment systems
with design flows of less than or equal to 100,000 gallons per day (gpd),
best available technology (BAT) standards of 10/10/10/1 apply

� For design flows greater than 100,000 gpd, advanced wastewater
treatment (AWT) standards of 5/5/3/1 apply

The subject of this Master Plan has been to determine the most efficient,
economical, and technically effective means of meeting this mandate and
the water quality goals for the surrounding waters of the Keys. Another
consideration in preparing this Master Plan is the local ordinance passed by
Monroe County in 1999 to revive the Cesspool Identification and Elimina-
tion Program15. Actually, a goal of this Master Plan is to coordinate the
Cesspool Identification and Elimination Program with the master planning
efforts. This ordinance calls for the establishment of Water Quality “Hot
Spots,” defining “Hot Spots” as areas that are anticipated to be served by
central community wastewater systems within the next 10 years or by the
year 2010.

15Monroe County Ordinance No. 031-1999, Cesspool Identification and Elimination Ordinance
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The analyses of wastewater management
alternatives described in Chapter 5, Waste-
water Management Alternatives and Service
Area Analyses, as well as Technical Memo-
randum No. 12, which is included in
Volume 5, Supporting Documents, of this
Master Plan, demonstrate that it is much
more cost effective and environmentally
sound to provide community wastewater
collection and treatment in most areas of
the Keys (25 out of the 27 study areas),
than to upgrade or replace all existing
onsite systems with shared cluster onsite
wastewater nutrient reduction systems
(OWNRS), and to upgrade all existing
wastewater treatment plants to a BAT or
AWT nutrient reduction system.

There is no doubt, as the year 2010 ap-
proaches, property owners with existing
onsite systems will opt for the least expen-
sive alternative for them and the sur-
rounding area, which would entail hook-
ing up to a central collection and treat-
ment system. The monthly costs for the
community collection and treatment
system alternatives for the different study
areas are projected to range from $80 to
$140 per equivalent dwelling unit (EDU);
these costs do not include any grant
funding or subsidies. These costs are much
less expensive than the projected cost of
the second best alternative, which is the
shared cluster OWNRS system that ranges
from $94 to $166 per EDU for the different
study areas; or the third best alternative,

which is the individual OWNRS that
ranges from $125 to $232 per EDU

for the different study areas. Both of these
alternative OWNRS costs also do not
include any grant funding or subsidies.

Thus, central wastewater collection and
treatment systems would be implemented
in those areas where the wastewater
management alternatives analyses deter-
mined that sufficient density existed to
make central sewers cost effective, in order
to comply with the upgrade schedule set
by the 1999 Florida statutes. As all these
areas would be served by centralized
community wastewater systems by 2010,
they are “Hot Spots” as defined by the
Cesspool Identification and Elimination
ordinance.

Exhibits 6-1 through 6-3 list the ranked
“Hot Spots”, and include “Hot Spots” for
the entire Master Plan study area, includ-
ing Islamorada, Village of Islands and the
recently incorporated City of Marathon.
The rankings are shown for the entire
Keys, (with a ranking of 1 assigned to the
“Hot Spot” areas that should be addressed
first), as well as for each region of the Keys
(Lower, Middle, Upper Keys), regardless
of political boundaries. Generally, “Hot
Spot” areas encompass two or more
subdivisions and adjacent areas. The
process used for delineating and ranking
“Hot Spots” is described in Technical
Memorandum No. 13, Service Area Imple-
mentation Plan, in Volume 8, Supporting
Documents of this Master Plan. These “Hot
Spot” areas are also shown on Exhibits F-1
in Appendix F in Volume 2. A detailed

copy of these maps can be reviewed at the
Monroe County Marine Resources Depart-
ment in Marathon.

������
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EXHIBIT 6-1
Hot Spot Areas and Rankings - Lower Keys

Study Area

No. Name Wasetwater Service Area Hot Spot Area Name
Area Rank
by Region

Rank for
Entire
Keys

1 Stock Island KW Resort Utility Unsewered K.W. Resort Utility Resort Area 1 3
2 Boca Chica Big Coppitt Coppitt/Johnsonville/Gulfview Porpoise Point/Gulfrest Park and

adjacent area along U.S. 1
2 5

3 Bay Point Bay Point Bay Point Subdivision and Saddlebunch Shores 3 6
11 Big Pine Big Pine Regional Whispering Pines (S)/ Sands/Grieser/ Ross Haven/Pat&Mary/Big Pine

Cove, and adjacent area along U.S. 1
4 8

11 Big Pine Big Pine Regional Doctor's Arm/Lambert/Tropical Bay, Palma Villa, Whispering Pines (N) 5 11
10 Little Torch Big Pine Regional Coral Shores, Windward Beach Estates, Mate's Beach, Jolly Roger

Estates, and area east of Mate's Beach south to Jolly Roger Estates
6 16

7 Summerland Summerland/ Cudgoe/Upper Sugarloaf
Regional

Summerland Key Cove/Summerland Cove Isle 7 23

11 Big Pine Big Pine Regional Eden Pines Colony 8 25
11 Big Pine Big Pine Regional Big Pine Key, Inc., Tropical Key Colony, Pine Channel Estates, Cahill

Pines & Palms, and adjacent area along U.S. 1
9 26

6 Cudjoe Summerland/Cudjoe/Upper Sugarload Regional Cutthroat Harbor Estates, Cudjoe Ocean Shores 10 28
5 Upper Sugarloaf Summerland/Cudjoe/Upper Sugarload Regional Indian Mound Estates, Gulf Shores, Vacation Harbour 11 31
6 Cudjoe Summerland/Cudjoe/Upper Sugarload Regional Cudjoe Gardens 12 36
9 Ramrod Big Pine Regional Breezeswept Beach Estates, Ramrod Shores, and area along U.S. 1 13 39
2 Boca Chica Big Coppitt Rockland Key 14 41
11 Big Pine Big Pine Regional Port Pine Heights 15 42
2 Boca Chica Big Coppitt Boca Chica Ocean Shores, Tamarac Park 16 43
4 Lower Sugarloaf Lower Sugar Loaf Sugarloaf Shores, Orchid Park, adjacent area along U.S. 1 17 44
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EXHIBIT 6-2
Hot Spot Areas and Rankings - Middle Keys

Study Area

No. Name Wastewater Service Area Hot Spot Area Name
Area Rank
by Region

Rank for
Entire
Keys

13 Marathon Primary Marathon Little Venice (Phase I) 1 1
14 Marathon Secondary Conch Key Conch Key 2 10
13 Marathon Primary Marathon Phased Regional System (Phase II) 3 13
13 Marathon Primary Marathon Remainder of Regional System (Phase III) 4 34
14 Marathon Secondary Marathon Grassy Key 5 35
14 Marathon Secondary Hawk's Cay Duck Key 6 40
15 Long Key/Layton Long Key/Layton Long Key Estates, City of Layton, area adjacent to U.S. 1 7 45
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EXHIBIT 6-3
Hot Spot Areas and Rankings - Upper Keys

Study Area

No. Name Wastewater Service Area Hot Spot Area Name
Area Rank
by Region

Rank for
Entire
Keys

24 PAED 19/20 Tavernier/Key Largo Regional Lake Surprise/Sexton Cove, Ocean Isle Estates, and adjacent area on U.S. 1 1 2
23 PAED18 Tavernier/Key Largo Regional Key Largo Trailer Village, Largo Gardens, Hibiscus Park, and area adjacent to U.S. 1 2 4
23 PAED 18 Tavernier/Key Largo Regional Cross Key Waterway Estates & Largo Sound Park/Anglers Park Shores/South Creek

Village and area along U.S. 1
3 7

21 PAED 16 Tavernier/Key Largo Regional Area A, Wynken, Blyken & Nod 4 9
20 PAED 15 Tavernier/Key Largo Regional Harris Ocean Park, Palma Sola, Sherrill Park, Hammer Point Park, and along U.S. 1 5 12
19 Plantation Key Islamorada Regional Area A - Eastern end of Plantation Key including Plantation Key Colony/Kahiki Harbor/

Edernaire/ Tavernaero/ Tropical Atlantic Shores
6 14

24 PAED 19/20 Tavernier/Key Largo Regional Remainder of PAED 19/20 - Stillwright Point/Paradise Point Cove, Riviera Village,
Key Largo Mobile Home Sites, Largo City

7 15

22 PAED 17 Tavernier/Key Largo Regional Port Largo, Key Largo Beach, Key Largo Ocean Shores, Silver Lake Park, Holiday
Homesites, Buttonwood Shores, Buttonwood Cove, Lazy Lagoon, Point Pleasant
Sunset Cove

8 17

16 Lower Matecumbe Lower Matecumbe Safety Harbor, Toll Gate Shore, Port Antigua, White Marlin Beach, Matecumbe Sandy
Beach, Lower Matecumbe Beach

9 18

23 PAED 18 Tavernier/Key Largo Regional Bahia Mar Estates/Pamela Villa/Winston Waterways 10 19
22 PAED 17 Tavernier/Key Largo Regional Pirate's Cove, Rock Harbor Estates, Marion Park, Rock Harbor Manor, Harbor

Shores, El Dorado
11 20

21 PAED 16 Tavernier/Key Largo Regional Bay Haven, Lime Grove Estates, Sunrise Point, Abode Casa Court, Seven Acres,
Sunset Gardens, Dove Creek

12 21

17 Upper Matecumbe Islamorada Regional Entire Study Area 13 22
20 PAED 15 Tavernier/Key Largo Regional Old Tavernier 14 24
22 PAED 17 Tavernier/Key Largo Regional Sunset Waterways, Key Largo Park 15 27
23 PAED 18 Tavernier/Key Largo Regional Bermuda Shores, Twin Lakes 16 29
19 Plantation Key Islamorada Regional Venetian Shores 17 30
18 Windley Key Islamorada Regional Entire Study Area 18 32
19 Plantation Key Islamorada Regional Treasure Harbor, Plantation Ridge Coral Shores 19 33
19 Plantation Key Islamorada Regional Indian Waterways, Indian Harbor, Plantation Key, Lysiloma, Key Heights, Vacation

Village, Aergood Heights, Pearl City
20 37

19 Plantation Key Islamorada Regional Remainder of Plantation Key 21 38
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The recommended plan to improve wastewater management practices
throughout the Keys is illustrated in Exhibit 7-1, and includes four principal
components:

1. Upgrade or replace existing onsite systems with onsite wastewater
nutrient reduction systems (OWNRS) in “Cold Spot” Areas, which are
located in lower density areas of the Keys. (“Hot Spot” areas are de-
fined in Chapter 6 and are depicted in Exhibit F-1 in Appendix F. Areas
not designated as “Hot Spots” are “Cold Spot” areas.)

2. Implement central community wastewater collection and treatment
system service areas in the more densely developed and highest ranked
“Hot Spot” areas where service area analyses indicate central sewer
systems are more cost effective and environmentally sound (see discus-
sions in Chapter 5 of this Master Plan and Technical Memorandum
No. 12 in Volume 5, Supporting Documents).

3. When the number of community treatment systems and the number of
customers in selected areas of the Upper and Middle Keys (i.e., Mara-
thon, Islamorada, Tavernier, and Key Largo) increase to the point
where it is no longer economical to operate community treatment
systems, consolidate them into larger regional treatment systems.

4. Phase implementation of smaller regional systems in the Lower Keys
and construct the treatment plants at the proposed regional sites, so
that interim community treatment systems are not necessary.
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Not all areas are conducive to being
consolidated into a regional system be-
cause of the distance that would be re-
quired between study areas, and conse-
quently, the higher costs associated with
implementation of this option. This is
particularly true in the Lower Keys.

Therefore, many areas will remain
central community wastewater

collection and treatment system service
areas, and will continue serving one or
several “Hot Spot” areas because it is not
cost effective to do otherwise. Details of
this plan are illustrated in Exhibit F-1 in
Appendix F.
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7.1  Onsite Systems for “Cold
Spots”
Properties within “Cold Spot” areas
where onsite systems will continue to
operate fall into two categories:

� Those properties with unknown
systems that must replace or upgrade
their system immediately with a nutri-
ent reduction OWNRS. All these
systems must be replaced or upgraded
by July 12, 2003.

� Those properties that currently have
permits for their onsite systems and
will not be required to upgrade or
replace them until 2010, when all
onsite systems must be upgraded or
replaced with nutrient reduction
OWNRS to meet the statutory effluent
limits of 10/10/10/1.

Capital costs required to implement the
onsite systems improvements in “Cold
Spots” are summarized in Exhibit 7-2.

7.2  Central/Community and
Regional Wastewater Systems
As shown in Exhibit 7-1, the recom-
mended plan includes twelve community
wastewater collection and treatment
systems and five regional systems. Five of
the twelve community wastewater collec-
tion systems feature interim wastewater
treatment plants (WWTPs) that over time
will be phased into larger regional sys-
tems.

Like any major
public works capi-
tal program, total
funding for imple-
menting this pro-
posed system is a
challenge, and a
goal of Monroe
County officials is
to phase this pro-
gram and seek
grant monies to
help offset the
implementation
costs. This would
also keep the service rates that would be
charged to residents at an affordable level.
(Details on funding options are provided
in Chapter 8 of this Master Plan.)

Exhibits 7-3 through 7-5 illustrate the
recommended wastewater management
implementation plan for the Lower,
Middle, and Upper Keys, respectively, and
also include “Hot Spot” areas by priority
ranking. (Exhibit F-2 in Appendix F [Vol-
ume 2] presents more detailed information
on the proposed wastewater management
implementation plan.)

This implementation plan assumes that all
existing WWTPs will remain operational
until all “Hot Spot” areas are sewered, or
until 2010 (when all WWTPs are required
to upgrade to the Best Available Technol-
ogy [BAT] or Advanced Wastewater
Treatment [AWT] standard), whichever
occurs first. At that time, all existing

WWTPs will connect to either a commu-
nity or regional system, except those
existing plants that have been identified in
this Master Plan to continue to serve
specific areas. The following sections
describe the implementation plan by
region.

7.2.1  Lower Keys
In the Lower Keys, four new community
wastewater systems and two new regional
wastewater systems are recommended.
The proposed systems are shown in Ex-
hibit 7-3 along with estimated costs of
implementation. For the Boca Chica
community system and the two regional
systems, Exhibits F-3, F-4, and F-5 in
Appendix F provide further details on
how each “Hot Spot” area is recom-
mended to be phased into these commu-
nity and regional systems over time and
the costs associated with each phase.

EXHIBIT 7-2
Estimated Capital Costs Required to Replace or Upgrade Onsite Systems with
Nutrient Reduction OWNRS in "Cold Spot" Areas

Onsite System Type
No. of

Systems
 Project

Capital Cost1

Unknown System - Requires immediate
replacement or upgrading by July 12, 2003 235 $3,525,000

System with permits - must be replaced or
upgraded by July 1, 2010 850 $12,750,000

Total 1,085 $16,275,000

1At $15,000/system.
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The two proposed regional systems in the
Lower Keys are relatively small, in terms
of both volume of flow and area, thus the
first phase of these WWTPs can be con-
structed at the actual regional WWTP site,
so there is no need to build an interim
WWTP that would eventually be phased
out and relocated elsewhere. The plan
recommends expansion of the regional
plant as more “Hot Spot” areas are con-
nected.

In addition to the new systems or exten-
sion of existing systems that were pre-
sented in Exhibit 7-3, it is recommended
that seven existing facilities in the Lower
Keys continue to operate and upgrade
their treatment processes to meet the
BAT/AWT standard by July 1, 2010.
These systems include:

� KW Resort Utility
� Key Haven Utility
� Monroe County Detention Center
� Naval Air Station Key West
� Bahia Honda (three facilities)

KW Resort Utility and the Monroe County
Detention Center facility are included
because the 1999 Florida Legislation
requires wastewater reuse facilities (KW
Resort Utility effluent is applied to the Key
West Golf Course and Monroe County
Detention Center effluent is used for toilet
flushing) to treat to AWT standards any
effluent that is not applied as reuse water
before it is discharged to the backup
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shallow injection wells. As all the effluent
cannot be applied to the golf course dur-
ing periods of extended rain or used for
toilet flushing, these facilities must be
upgraded to meet the AWT effluent
standard for the wastewater that is dis-
posed to the shallow injection well sys-
tems.

Although the Monroe County Detention
Center facility is within the City of Key
West, it has been included in this Master
Plan because it is owned and maintained
by Monroe County. These existing systems
and the estimated costs of the upgrades
are summarized in Exhibit 7-6.

7.2.2 Middle Keys
In the Middle Keys, two new community
wastewater systems and one new regional
system are recommended. The proposed
Middle Keys service areas are shown in
Exhibit 7-4. Other than Duck Key, Conch
Key, and Long Key/Layton, all study
areas of the Middle Keys are within the
City of Marathon.

In addition to the new systems described
above, it is recommended that six existing
facilities in the Middle Keys continue to
operate and upgrade their treatment
process to meet the BAT/AWT standard
by July 1, 2010. These systems include:

� Hawk’s Cay (Hawk’s Cay portion of
AWT upgrade)

� West End Long Key (three facilities)
� East End Long Key (two facilities)

These existing systems and the estimated
costs of the upgrades are summarized in
Exhibit 7-7.

7.2.3  Upper Keys
In the Upper Keys, one new community
wastewater system is recommended in
Lower Matecumbe, and two new regional
systems are recommended: the 1.5-million
gallon per day (mgd) system to serve
Islamorada Regional Wastewater Manage-
ment District; and a 2.25-mgd system to
serve the Tavernier/Key Largo Regional
Wastewater Management District.

7.2.3.1  Islamorada, Village of Islands
The Village of Islamorada must decide
whether it ultimately will participate with
Monroe County in creating a regional
wastewater system for the entire Upper
Keys, or whether it will develop its own
wastewater service areas. In the service
area analyses (see Chapter 5 and Techni-
cal Memorandum No. 12 in Volume 5,
Supporting Documents), costs developed for
these different alternatives indicate that
costs to the Village are only slightly more
(7 percent) if the Village develops its own
wastewater service areas rather than joins
with Monroe County. Therefore, it is
assumed that the Village will develop its
own wastewater service areas. The

EXHIBIT 7-6
Estimated Costs to Upgrade Existing Treatment Facilities Recommended for Continued Operation in
the Lower Keys

Study Area WWTP
Capacity

(mgd)
Upgrade to BAT/

AWT Standard
Capital
Cost

Increased Annual
O&M Cost

Stock Island KW Resort Utility 0.50 AWT $760,000 $3,000

Stock Island Key Haven Utility 0.20 AWT $500,000 $40,000

Stock Island Monroe County1 Detention
Center

0.105 AWT $250,000 $2,000

Boca Chica NAS Key West 0.40 AWT $670,000 $80,000

Bahia Honda Bahia Honda State Park 0.0083 BAT $98,000 $16,000

Bahia Honda State Park 0.010 BAT $102,000 $16,000

Sunshine Key Campground 0.060 BAT $187,000 $23,000

Total For Bahia Honda Service Area $387,000 $55,000

1Though located in the City of Key West, and beyond the boundaries of this master plan, the detention
center is owned and operated by Monroe County, and therefore has been included in the master plan
study.
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likely Islamorada wastewater service areas
would include:

S A community system serving the “Hot
Spot” area that includes Safety Har-
bor, Toll Gate Shores, Port Antigua,
White Marlin Beach, Matecumbe
Sandy Beach, and Lower Matecumbe
Beach.

S The remaining eastern portion of
Lower Matecumbe Key would con-
tinue with onsite systems.

S Ultimately, a regional system serving
Upper Matecumbe, Windley, and
Plantation Keys is recommended.
Initially, however, community systems
to serve the highest ranked “Hot Spot”
areas are recommended. Likely service
areas and the order of implementation
of “Hot Spot” community systems are
shown in Exhibit 7-5 and
Appendix F-2, in Volume 2.

7.2.3.2  Remainder of Upper Keys
In the Upper Keys from Tavernier
(Tavernier Creek at Mile Marker 91) to
Key Largo (at Mile Marker 106), interim
community systems for “Hot Spot” areas
serving approximately 700 to 900 equiva-
lent dwelling units (EDUs) are recom-
mended initially, until the number of
community systems increases to the point
where a regional system is more afford-
able. This system size takes advantage of
economies of scale to the greatest extent
possible, while keeping project costs to
implement these systems in the
$10,000,000 to $12,000,000 range. At this
cost range, it is more likely that grants will
be received, thus making wastewater rates
affordable, as opposed to a larger project
where much larger grant amounts would
be required to make wastewater rates
affordable, but are less likely to be
awarded.

In the future, when the number of small
community systems and the number of
customers increase, it will become more
economical to consolidate the smaller
community treatment systems into a larger
regional treatment facility. Exhibit 7-5
presents the community wastewater
collection and treatment systems, and the
corresponding “Hot Spot” areas they will
serve. This exhibit also defines the point
where the regional system would be
implemented. Details of the phasing for
the Tavernier/Key Largo regional waste-
water system are presented in Appen-
dix F, in Exhibit F-6 (Volume 2), which

EXHIBIT 7-7
Estimated Costs to Upgrade Existing Treatment Facilities Recommended for Continued
Operation in the Middle Keys

Study Area WWTP
Capacity

(mgd)

Upgrade to
BAT/AWT
Standard

Capital
Cost

Increased
Annual

O&M Cost

Marathon Secondary1 Hawk's Cay1 0.196 AWT $1,600,000 $40,000

West End Long Key Ocean Bay
Condominium

0.006 BAT $93,000 $15,000

Long Key State
Park

0.010 BAT $99,000 $16,000

Outdoor Resorts 0.060 BAT $192,000 $23,000

Total for West End Long Key $384,000 $54,000

East End Long Key Oceanside Isle
Apartments

0.0070 BAT $94,000 $15,000

Fiesta Key
Campground

0.060 BAT $192,000 $23,000

Total for East End Long Key $286,000 $38,000

1Upgrade of Hawk's Cay portion of treatment capacity only.
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presents the interim central community
wastewater systems and the subsequent
regional system.

In addition to the new systems summa-
rized in Exhibit 7-5, four other treatment
facilities in the Upper Keys are recom-
mended to continue to operate and up-
grade their treatment processes to meet
the BAT/AWT standard by July 1, 2010.
These systems include:

S Ocean Reef Club (North Key Largo
Utility Company)

S Area at Jewfish Creek (in PAED 22,
Study Area 25-2, two facilities)

S Area at County Line (in PAED 22,
Study Area 25-1)

These existing facilities and the estimated
costs of the recommended upgrades are
summarized in Exhibit 7-8.

7.2.4  Interim Treatment Plants
Because the Tavernier/Key Largo regional
system, as well as the Islamorada and
Marathon regional systems, are larger
than the regional systems proposed in the
Lower Keys, both in terms of flow and
area, it is not cost effective to locate the
initial WWTP at the proposed regional
facility site. Instead, central community
wastewater collection systems with in-
terim WWTPs to serve the “Hot Spot”
areas are a more cost-effective solution.
When the regional WWTPs become opera-
tional, the interim WWTPs would be
decommissioned and relocated elsewhere,

and the wastewater would be transmit-
ted to the regional facilities.

7.3 Wastewater Solids
Management
7.3.1 Regionalization Options
Given the recommended wastewater
management facilities, an evaluation to
determine the best solids management
plan for all 28 existing and proposed

wastewater facilities was performed. Three
options were evaluated:

S Option 1 – Minimum Regionalization:
Operate solids handling facilities at all 14
WWTPs of 100,000 gallons per day (gpd)
capacity or greater.

S Option 2 – Maximum Regionalization:
Operate solids handling facilities only
at the largest WWTP in the Lower,

EXHIBIT 7-8
Estimated Costs to Upgrade Existing Treatment Facilities Recommended for Continued
Operation in the Upper Keys

Study Area WWTP
Capacity

(mgd)

Upgrade to
BAT/AWT
Standard Capital Cost

Increased
Annual O&M

Cost

Ocean Reef Club (Study
Area 27)

No. Key Largo
Utility Company

0.55 AWT $1,500,000 $143,000

Extend sewer service
to unsewered area.

$4,160,000 $36,000

Total for Ocean Reef Club $5,660,000 $179,000

PAED 22 at Jewfish
Creek (Study Area 25-2)

Gilbert's 0.010 BAT $100,000 $16,000

Anchorage 0.010 BAT $100,000 $16,000

Total for Gilbert/Anchorage $200,000 $32,000

PAED 22 at County Line
(Study Area 25-1)

Barefoot Cay
Treatment Plant

0.045 BAT $164,000 $22,000

Barefoot Cay Sewer
Extension1 $300,0001 $3,000

Total for Barefoot Cay $464,000 $25,000

1Low pressure sewer grinder pump system to serve unsewered adjacent area.
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Middle, and Upper Keys, with solids
from all other WWTPs trucked to the
nearest of these facilities. The Big Pine,
Marathon, and Tavernier/Key Largo
WWTPs were assumed to serve as the
three regional facilities.

S Option 3 – Intermediate
Regionalization: Operate solids han-
dling facilities at the nine WWTPs of
400,000 gpd capacity or more, with
solids from the remaining plants
trucked to the nearest of these facili-
ties. These nine plants would include
three existing plants (KW Resort, U.S.
Naval Air Station, and Ocean Reef
Club) and six of the new plants.

Cost comparisons for the three options,
which are summarized in Exhibit 7-9,
suggest that a high degree of regionali-

zation of solids management facilities
will not be cost effective. Instead,

except for WWTPs with
capacities less than
100,000 gpd, the evalua-
tion indicates that
WWTPs should treat and
dewater their own solids
and transport the dewa-
tered solids to mainland
Florida.

Solids handling at each
treatment facility was
included when develop-
ing cost estimates for the
wastewater facilities
recommended in this
Master Plan. Hence, the

cost estimates for wastewater treatment
facilities reflect accurately the solids
management plan recommended, and do
not need to be adjusted for a different
solids management scheme.

7.3.2 Recommended Solids
Management Plan
The following summarizes the recom-
mended solids management plan. A
detailed discussion of the solids manage-
ment plan evaluation process is provided
in Technical Memorandum, Wastewater
Solids Management Plan for Monroe County,
Volume 4, Supporting Documents.

7.3.2.1 WWTPs with Less than 100,000 gpd
Capacity
Of the 28 WWTPs proposed to serve the
planning area, eleven existing plants and
three proposed new plants will have

ultimate capacities of less than
100,000 gpd. These small plants cannot
cost-effectively treat solids onsite and are
recommended to provide temporary
aerated storage only. Unstabilized or
partially stabilized solids should be peri-
odically transported to one of the existing
or proposed regional or larger community
WWTPs in the Lower, Middle, and Upper
Keys. In the interim period before a re-
gional solids handling facility is available,
the solids from these smaller WWTPs
should continue to be transported to one
of the three Monroe County Solid Waste
Transfer Stations.

7.3.2.2 WWTPs with Capacity of 100,000 gpd
or Greater
The Master Plan recommends that
14 WWTPs with a capacity of 100,000 gpd
or greater ultimately serve the planning
area. These include five new regional
WWTPs, three new community WWTPs,
and six existing WWTPs. The five new
regional and three new community
WWTPs will generally be the largest plants
in operation in the planning area. Gener-
ally, these WWTPs are recommended to
treat and dewater their own solids. How-
ever, depending on the timing of construc-
tion of the new community plants and the
different phases of the regional plants,
hauling of unstabilized solids for treat-
ment and dewatering, or hauling of
stabilized solids for just dewatering to
already operating facilities should also be
evaluated as an interim or preferred
alternative.

EXHIBIT 7-9
Cost Comparison of Solids Handling Location Options

Location Option
Estimated Total

Annual Cost1

1.  Minimum Regionalization $2,700,000/year

2.  Maximum regionalization $3,100,000/year

3.  Intermediate Regionalization $2,600,000/year

1Includes capital and O&M costs, with aerobic digestion, dewatering, and
agricultural land application assumed for regional facilities. Capital costs
amortized over 20 years at 6 percent interest; O&M costs based on
operation of facility at 80 percent of design ADF.
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OWNRS) represent 89 percent of the
$438,000,000 total cost. (See Exhibit 7-11.)

7.5 Wastewater Reuse
Although there are advantages associated
with wastewater reuse, the high cost
associated with additional facilities and
the limited availability of suitable areas to
irrigate make this option more difficult to
implement in the Florida Keys than in
other areas. As noted in Section 3.7.3, the
cost required to provide reuse water for
irrigation is expected to be considerably
higher than the current cost to provide
potable water (an estimated $12.52/
1,000 gallons for reuse water vs. $4.93/
1,000 gallons for potable water). Conse-
quently, initiating wastewater reuse does
not provide a cost-savings incentive to
wastewater customers in the Keys. There-
fore, a policy mandating wastewater reuse
would have to be initiated by local, state,
or federal regulatory agencies before full-
scale wastewater reuse could be imple-
mented in the Keys. However, mandating
a reuse policy should be carefully consid-
ered because it may be more economically
sound to produce more potable water
from seawater and distribute it to the
existing potable water distribution system
than to produce and distribute reclaimed
water through a separate reuse distribu-
tion system.

An immediate initial step in determining
the practicality and economics of waste-
water reuse in the Keys should be to
conduct reuse feasibility studies

The six existing community WWTPs that
will continue to operate each have inde-
pendent solids handling facilities centered
around the aerobic digestion process. Most
likely, it will be cost effective to maintain
these existing solids handling facilities
currently in operation. However, a de-
tailed evaluation of each facility will be
necessary to determine if the existing
facilities are adequate. If expansion or
major improvements are necessary, par-
ticularly at the four smallest facilities
having capacities of 0.2 mgd or less, then
transporting solids to a nearby regional
facility for stabilization and/or dewater-
ing may be a more cost-effective option.

7.3.2.3 Interim WWTPs
Solids management facilities should not be
constructed at interim WWTPs because of
their limited lifespan. Solids from these
facilities should be transported to one of
the Monroe County Solid Waste Transfer
Stations for ultimate disposal at Miami-
Dade.

7.3.2.4 Solids Treatment and Disposal
Class B aerobic digestion followed by
dewatering and truck transport of cake to
a remote land application site in mainland
Florida is the recommended solids man-
agement system for all residual solids from
the wastewater treatment facilities.

7.3.2.5 OWNRS
Waste sludge from the 1,085 OWNRS is
recommended to be contract-hauled to the
existing Monroe County Solid Waste
Transfer Stations and then to Miami-

Dade, as is the current practice for
septage. If issues arise with this method, a
sludge receiving facility and expanded
solids treatment capacity could be in-
stalled at one or several of the regional
WWTPs, most likely the Big Pine, Mara-
thon, or Tavernier/Key Largo Regional
WWTPs.

7.3.2.6 Grease Management
Continuation of the current practice of
transporting waste grease to the Monroe
County Solid Waste Transfer Stations for
ultimate disposal at Miami-Dade is recom-
mended. Disposal of waste grease at the
community or regional WWTPs should be
avoided because of the potential for odors.

7.4  Capital Costs Required to
Implement the Master Plan
As shown in Exhibit 7-10, the capital costs
required to improve wastewater manage-
ment practices, as recommended by this
Master Plan, are approximately
$438,000,000. These costs assume that,
other than those existing WWTPs that will
continue to serve given isolated areas or
existing functioning private wastewater
utilities, all existing WWTPs will connect
into the central community wastewater
systems or regional systems once all the
“Hot Spot” areas are served, or by 2010,
whichever occurs first.

The seven largest systems, in terms of
capital cost, (one of which is all the “Cold
Spot” areas that will have to upgrade
onsite systems to nutrient reduction
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throughout the different service areas.
These studies should establish firm
amounts of reclaimed water to which
reuse customers are willing to commit and
pay for.

7.6  Alternatives for
Implementing Wastewater
Infrastructure Systems
In implementing the recommended capital
improvements in this Master Plan, a
variety of project delivery methods could
be used, from the traditional design-bid-
build approach to many different project
delivery alternatives that are being em-
ployed throughout the United States. The
delivery alternatives are presented in
Exhibit 7-12. The following sections de-
scribe these alternatives and the pros and
cons of each.

EXHIBIT 7-10
Estimated Capital Cost Required to Implement the Master Plan

Wastewater System Service Areas
Estimated Capital

Cost1

KW Resort Utility $3,080,000
Big Coppitt Service Area $20,500,000
Bay Point Service Area $4,000,000
Lower Sugarloaf Service Area $9,350,000
Summerland/Cudjoe/Upper Sugarloaf Regional $34,300,000
Big Pine Regional $55,900,000
KW Resort Utility (AWT for non reuse) $760,000
Key Haven Utility $500,000
Monroe County Detention Center (AWT for non reuse) $250,000
NAS Key West (Boca Chica) $670,000
Bahia Honda $390,000
Marathon Regional $72,300,000
Conch Key Service Area $1,750,000
Long Key/Layton Service Area $3,540,000
Hawk's Cay (Hawk's Cay portion of AWT upgrade) $1,600,000
West End Long Key $380,000
East End Long Key $290,000
Lower Matecumbe Service Area $8,900,000
Islamorada Regional $66,800,000
Tavernier/Key Largo Regional $119,400,000
Ocean Reef Club $5,660,000
PAED 22 at Snake Creek $200,000
PAED 22 at County Line $460,000
Onsite Unpgade of Unknown Systems $3,525,000
Onsite Upgrade in 2010 $12,750,000
Total $437,950,000
1Capital costs include a 20% contingency and include all construction costs,
including the costs to decommission existing onsite systems and the costs of
new building sewers on private property from the house or building to the
street. Capital costs also include all engineering, construction administration
and inspection, land acquisition, legal fees, and financing charges.
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7.6.1  Traditional Project Delivery
In the traditional design-bid-build method
of project delivery, the owner contracts
with an engineer to design the project,
develop complete contract documents,
and assist the owner in bidding the
project. The owner contracts separately
with a general contractor, generally the
low bidder in public works projects, to
build the facility. Generally, the engineer
assists the owner during the construction
of the project. No contractual relationship
exists between the engineer and contrac-
tor. In this traditional project delivery
method, the owner assumes all cost and
project delivery risks, but has a good
degree of control of the project in terms of
quality and owner preferences.

This traditional method of project delivery
has been used widely throughout the
United States for the last 100 years. As a
result, owners, engineers, suppliers, con-
tractors, and regulators understand how
this method works, and owners and
political governing bodies accept the
results. From a timing perspective, the
traditional method of project delivery
generally is the most time-consuming
alternative.

7.6.2  Construction Management
Construction management is similar to the
traditional method of project delivery in
that all the design documents are pre-
pared first. However, the construction
manager replaces the general contractor
as the overall coordinator of construction.

The construction manager receives bids
from the various trade subcontractors and
suppliers.

With this alternative, however, the con-
struction manager does not assume cost or
project delivery risks normally assumed by
a general contractor. These project risks
are retained by the owner, although the
expectation of most owners is that the
project will be constructed on-budget and
within the time constraints associated
with the project delivery. This usually
results in cost savings to the owner over
the fee that would have been charged by
the general contractor performing a
similar function.

Normally, the design engineer is either
contracted directly by the owner or serves
as a team member under a direct subcon-
tract to the construction management
firm.

7.6.3  Construction Management-at-
Risk
The construction management-at-risk
alternative is similar to the construction
management alternative in terms of func-
tion, except the construction manager
offers guarantees to the owner related to

project price, delivery time, and/or overall
process performance. In exchange for any
or all of these guarantees, the construction
manager normally seeks an additional fee
to take on the risk, and the owner benefits
knowing that the project has a construc-
tion cost upper limit, that it will be deliv-
ered on time, and that the performance
requirements of the project will be met
and guaranteed.

Further, in a traditionally delivered
project, minimum standards for the level
of quality are established by the contract
documents; however, the quality of the
finished project may also be influenced by
cost in a low-bid environment. With either
of the construction management alterna-
tives, the owner has more control over the
quality of the finished project because the
owner is involved in more of the cost
decisions affecting the construction pro-
cess.

As with construction management, al-
though the individual packages are bid,
usually to prequalified firms, the owner is
exposed to the bid results of the individual
trade subcontractors and equipment
suppliers and vendors. The owner, not the
general contractor, in conjunction with
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the construction manager, then has the
flexibility to decide what equipment and
material are to be furnished on the project,
based on the prices received and the
detailed project cost estimate prepared by
the construction manager. This delivery
method allows the owner to control the
quality of the equipment and materials
used on the project.

As a general guideline, construction
management projects can usually be
delivered in a somewhat shorter time
period than those delivered under tradi-
tional methods.

7.6.4  Design/Build
The design/build alternative offers the
owner the ability to deliver a project
rapidly and cost effectively. In this case,
the owner prepares a bid package. This
bid package can vary in the amount of
detail provided, depending on what the
owner wants, the schedule desired, and
the risks willing to be assumed. The ideal
design/build procurement occurs when
the owner retains a program management
firm that prepares design criteria and a
design development document for the
project that is approximately 15 to 20 per-
cent complete. At this point, the designer/
builder still has an opportunity to be
creative, while the owner maintains some
control by developing, or participating in,
the design up to the 15- to 20-percent
stage.

Proposals, which include project
approach, project team qualifica-

tions, and price, are solicited from quali-
fied designer/builders, with the award
usually based on the lowest project cost,
although there are many other qualitative
selection criteria that could be used. Once
selected, the designer/builder is charged
with implementing the conceptual design
over the specified project delivery period.

For some owners, this concept of project
delivery best meets their expectations for
the following reasons:

Sole Source Responsibility. Because the
contractor and engineer are operating as a
team, one entity is responsible for the
delivery, acceptability, and performance of
the finished project.

Cost. Often, these projects are the most
cost-effective for the owner for several
reasons:

1. The delivery time is much shorter and
administrative and construction costs,
therefore, tend to be lower.

2. The design and its related costs should
be completed only to the extent re-
quired by the designer/builder and
permitting agencies.

3. Because 80 to 85 percent of the design
details are left up to the designer/
builder, the marketplace will provide
the owner with the most cost-effective
solution that fulfills the obligations
contained in the request for proposal
(RFP).

Time. The overall project implementation
period is normally shortened. On most
projects, this can shorten the schedule by
at least 3 to 6 months.

In using this method of delivery, however,
owners must recognize that they will have
less control over the outcome of the project
than with other methods.

7.6.5  Privatization
Privatization concepts are gaining more
appeal as communities and wastewater
utilities across the United States address
stringent fiscal issues. Privatization in-
cludes a variety of options, ranging from
outsourcing specific functions (e.g., sludge
hauling, lawn maintenance), to contract
operations of the facility, to full ownership
and operation of facilities. At the present
time, more than 500 large municipal
treatment plants are operated by private
contract operations firms throughout the
United States and abroad. In the Keys,
almost all the treatment plants are oper-
ated by private contract operations firms.
Privatization options include:

Contract Operations:  Where the owner
contracts with a private operations firm to
operate existing or newly constructed
facilities.

Design/Build/Operate:  Where the owner
contracts with a private firm to design,
build, and operate the facility for a fixed
fee. Generally, the number of years of
operation is defined by contract, and there
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is a cost index escalation factor allowed
for annual operations.

Design/Build/Finance/Operate:  Where the
owner contracts with a private firm not
only to design, build, and operate the
facility, but also to finance the facility for a
fixed fee.

7.7 Recommended BOCC
Implementation Actions
To accomplish the water quality objectives
of the Year 2010 Comprehensive Plan, and
to move the implementation of this Master
Plan forward, the Monroe County Board
of County Commissioners (BOCC) should
take the following actions:

1. Continue to pursue state and federal
grant money in association with the
Florida Keys Aqueduct Authority
(FKAA).

2. Request the FKAA to adopt service
areas as recommended in the Master
Plan.

3. Take legal action to establish municipal
sewer service districts for the respec-
tive service areas.

4. Initiate land purchases of wastewater
facility sties, as outlined in the Master
Plan. This should also include the
smaller vacuum station sites and the
interim WWTP sites, if additional
facilities are required.

5. Develop and adopt interim onsite
wastewater system standards and

policies for “Hot Spot” areas; this will
have to be coordinated with the
Florida Department of Health (FDOH).

6. Adopt a policy to address the “double
charge” issue. (Paying to upgrade an
onsite system to a nutrient reduction
OWNRS, and then paying again to
connect to the sewer system when
central sewers are provided.)
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This Master Plan has described the significant steps being taken by Monroe
County, the State of Florida, numerous Federal agencies, other local govern-
ments, public and private organizations, and other stakeholders to improve
and protect the water quality of the Florida Keys. In addition to selecting
the most appropriate means to improve water quality, funding and financ-
ing must be secured for the required equipment and facilities, as well as the
proposed systems’ ongoing operation, maintenance, repair, and replace-
ment. The selection of funding and financing instruments will affect who
bears the responsibility of paying for the facilities and how much they will
pay.

This chapter summarizes the findings of the funding analyses, and presents
the following:

� Primary means by which wastewater utilities fund activities and fi-
nance needed capital improvements

� Mechanisms that have been proposed for funding or financing this
wastewater management program

� Primary issues relating to the funding and financing of the proposed
wastewater management program

� Results of an analysis of the fiscal impacts of using some of the primary
funding and financing options to fund the proposed wastewater man-
agement program

� Recommended funding and financing strategy
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8.1  Funding and Financing
Options
Typically, a myriad of potential funding
and financing options are available for
wastewater management programs,
however, many of these options are not
viable for the Keys’ program. There are
several reasons why many options would
not be suitable solutions in the Keys:

� They would not generate sufficient
funds to implement this program.

� They would divert funds from other
worthwhile uses.

� The cost of the program that would be
recovered from specific users, property
owners, or others, would be dispropor-
tionate to either the costs these users
impose on the system, or the waste
loads they discharge into the waters
around the Keys.

The funding and financing options pre-
sented herein are in no way a complete list
of the available funding and financing
options, but represent some of the more
commonly used methods of funding
wastewater management programs, or
those that have been proposed for the
Keys’ program.

8.1.1  Funding and Financing
Evaluation Criteria
In considering the various funding and
financing options or combinations

thereof, the following questions should be
addressed:

� Will the option(s) provide sufficient
revenue to cover the costs they are
intended to fund or finance?

� Is it a stable source of revenue that can
be relied upon from period to period?

� Will funds be available when needed?
� How flexible is the source of revenue?

Can the revenue generated from this
source be adjusted to reflect changing
conditions or needs?

� How easy or difficult will it be to
implement and administer the option?

� How costly will it be to implement and
administer the option?

� Is the option legally defensible?
� If the use of the option diverts funding

from some other use, how will this
other use make up the lost revenue, or
what other services will need to be
reduced?

� Are the costs that will be imposed on
individuals or companies reasonable
and affordable?

� Will the costs of the program be recov-
ered from those who create the need
for the program or who will benefit
from it, and will the charges they must
pay be in proportion to the costs they
impose on the system or the benefits
that they receive?

� Will users understand and accept the
rates and fees as reasonable charges
for the services they are receiving?

8.1.2  Types of Funding and
Financing
In general, the various wastewater fund-
ing and financing options fall into one of
the following categories:

� User Fees and Charges
� Taxes and Assessments
� Bonds and Loans
� Grants and Contributions
� Redirection of Existing Programs or

Funding
� Financial Assistance for Low and

Fixed Income Users
� Doing More with Less

The following describes various funding
and financing options associated with
each of these categories.

8.1.2.1  User Fees and Charges
User fees and charges are collected for the
provision of services that provide a specific
benefit to a user. Various types of user fees
and charges are described below.

Wastewater Rates and Charges. For most
utilities, their primary source of revenue is
the rates charged to customers. Publicly-
owned utilities are typically operated as
“Enterprise Funds” within the local
government’s organization. Enterprise
funds are intended to be managed like a
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business, and are typically expected to be
self-supporting, although many utilities do
receive additional funds from the city or
county’s general fund. In addition to
paying for ongoing operation and mainte-
nance (O&M) costs, a portion of a utility’s
rate-generated revenues is used to directly
fund minor capital programs, as well as to
repay the debt service on any outstanding
bonds or loans. Rate revenues may be
dedicated to a capital reserve account and
used to fund annual capital improve-
ments, or may be accumulated until
sufficient to fund larger projects. This is
the most common method used for fund-
ing equipment renewal and replacement
requirements. Wastewater rates may
include a minimum or fixed charge that
does not vary from billing period to billing
period (most frequently month to month),
and/or a volume charge that may be
based on the user’s water consumption or
metered wastewater flows.

Miscellaneous Fees and Charges. Most
utilities also charge customers miscella-
neous fees for services that the utility may
provide, or to provide incentives, such as
for prompt payment of bills. These fees are
typically designed to recover the utility’s
costs incurred to provide these specific
services, or to recover the costs the utility
incurs because of the customers’ actions
(service line clean outs, issuing reminder
bills, lost interest income, etc.).

Connection Fees. Hookup, tap, or connec-
tion fees are charges collected for new

connections to a community wastewater
system. In many communities, connection
fees are designed to recover just the cost
the utility incurs to install the service
connection to the sewer main. In some
communities, the connection fee includes
an impact fee (described below), while in
others, the impact fee is a separate charge.

Impact Fees. Impact fees, like connection
fees, are collected at the time a user con-
nects to the wastewater system. Impact
fees are intended to recover the costs the
utility incurs to oversize its transmission,
treatment, and disposal facilities to pro-
vide capacity to serve new users. The
intent of these charges is to avoid charging
existing customers for the costs the utility
is incurring to serve future customers.

Line Extension Fees. Some utilities charge a
fee for extending collection and or trans-
mission lines to serve a new customer’s
property. This charge, which is generally
based on the number of feet that the
collection or transmission line must be
extended to serve the property, may be
collected in addition to the connection and
impact fees.

Service Availability Fees. Community water
and wastewater utilities frequently require
developed properties to connect to the
system once service is available (i.e., when
a collection line has been constructed
along their property). In some communi-
ties, where the local government has opted
not to require a connection to the system,
service availability fees have been imple-

mented. The service availability fees are
typically designed to recover capital costs
that the utility has incurred to make
service available to the user, which the
user is choosing not to exercise. These
types of fees are currently being chal-
lenged in Florida courts.

8.1.2.2  Taxes and Assessments
Taxes are used to fund activities that do
not provide a specific benefit, but provide
a more general benefit to the community;
the user may not be able to avoid paying
the tax. Assessments must show a benefit
to the property owned by the user. The
various forms of common taxes and
assessments are described in the following
sections.

Local Improvement District Assessments.
The extension of lines to serve existing
developments is frequently accomplished
through the creation of a local improve-
ment district (LID). LIDs are created for
the specific purpose of financing capital
improvements (e.g. roads, water lines,
sewer lines, street lighting, and/or storm
water improvements) to serve a specific
area. Once the LID has been created,
special assessment bonds can be issued,
which are secured by liens on the proper-
ties located within in the LID. Debt service
on the bonds issued to finance the im-
provements is recovered through annual
assessments on the property located in the
LID. For sewer line improvements, a
property owner’s share of the cost of the
improvements is frequently based on
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the front footage of the property along
which the sewer line is being laid. For
improvements involving more than laying
of sewer lines, other bases for the assess-
ment may be used, such as square footage
of property in the LID. These annual
assessments are generally collected in the
user’s annual property tax bill.

Sales Tax/Local Option Tax. A 1-cent (1-per-
cent) sales tax, or local option tax, is used
frequently to provide funding for a wide
variety of projects and activities, from
schools to highways. Monroe County is
currently using revenues from a local
option sales tax to fund grants for its
cesspool replacement program. Residents,
tourists, and businesses all pay a sales tax
on purchases made in the County.

Highway Tolls. A toll is under consideration
on all vehicles entering the Keys on U.S. 1,
the principal highway leading into the
County. To establish a toll on U.S. 1, the
County would need the support of, and
approval from, the State of Florida. Since
this toll would significantly impact both
residents and tourists, stakeholder accep-
tance of this option would need to be
addressed.

Property Tax. Property taxes are assess-
ments charged to real property owners
based on a percentage (millage rate) of the
assessed property value. These taxes
generally support the majority of a
county’s non-enterprise fund activities.

However, the revenues from property
taxes can also be used for enterprise

fund projects, and have been used in
many communities to pay debt service on
general obligation bonds issued to finance
wastewater system improvements. Be-
cause communities are limited in the total
level of the millage rate, use of property
taxes to fund wastewater improvements
could limit the County’s ability to raise
funds for other activities.

Municipal Services Taxing/Benefit Unit.
Municipal Services Taxing Units (MSTUs)
and Municipal Services Benefit Units
(MSBUs) can be established through
annual property taxes or assessments to
generate funds for projects. Unlike LIDs,
MSTUs and MSBUs can be used to fund
both capital and annual O&M costs. Ad
valorem taxes are generated from MSTUs;
special assessments generate funds in
MSBUs. The taxes and assessments are
levied on property owners. Unlike the
process required for raising the millage
rate on property taxes, no referendum is
required to levy taxes or assessments in an
MSBU or MSTU, unless the revenues are
used for leveraging bonds. The taxes
associated with MSTUs are subject to the
cap on the total millage rate. Therefore,
use of an MSTU to generate funds would
constrain the future taxing ability of the
County.

Bed Tax. The bed tax generates revenues
from tourists’ expenditures at hotels,
motels, and short-term lodging. Like a
sales tax, a bed tax is usually based on a
percentage of expenditures, however, the

tax would be limited to expenditures at a
hotel or motel for lodging, and therefore
has little or no direct impact on residents.
Monroe County currently collects a 4-per-
cent bed tax, out of which 1 percent goes
to the County’s Land Development Au-
thority, and the other 3 percent goes to the
County’s Tourist Development Council.

Local Option Gasoline Tax. Local communi-
ties can levy a maximum 1-cent per gallon
tax on the purchase of gasoline. The local
option gas tax could generate revenues
from the purchases of gas, and affects
both residents and tourists. Generally, use
of gas tax revenues is limited to funding
road and transit projects.

Real Estate Transfer Tax. A real estate
transfer tax is collected from all sales of
real estate in a county. The tax is levied at
the time of the transfer of real property.
These types of taxes may be based on a
percentage of assessed value or may be a
flat deed registration fee, or both. New
property owners would be responsible for
paying the real estate transfer tax.

Tax Increment Financing. In areas where
publicly financed redevelopment is raising
property values, tax increment financing
(TIF) can be used to fund new projects.
With TIF, the incremental increase in ad
valorem tax revenues that is a consequence
of rising property values (which in turn
result from the planned improvements) is
dedicated to repaying the debt that fi-
nanced the capital projects in that area.
This approach to funding projects is
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applicable only in areas undergoing
redevelopment.

8.1.2.3  Bonds and Loans
Bonds and loans can be used to finance
capital improvements. The local govern-
ment issuing the bond or loan must be able
to fund the payment of the debt service on
the loan or bonds.

Revenue Bonds. Revenue bonds are bonds
that are secured by a pledge of the rev-
enues of the utility. The utility issuing
bonds pledges to generate sufficient rev-
enue annually to cover the system’s oper-
ating costs, plus meet the annual debt
service requirements (principal and inter-
est payment) times a factor, termed the
coverage factor, which is designed to
provide additional protection to the bond
holders. The coverage factor generally
ranges from 110 to 150 percent of the
utility’s annual or maximum annual debt
service requirement in the current or any
future year.

General Obligation Bonds. Cities, counties,
and special districts generally are able to
issue general obligation (GO) bonds that
are secured by the full faith and credit of
the entity. In this case, the local govern-
ment issuing the bonds pledges to raise its
property taxes or use any other sources of
revenue, to generate sufficient revenues to
make the debt service payments on the
bonds. A general obligation pledge is a
stronger pledge than a revenue pledge,
and thus may carry a lower interest rate
than a revenue bond. Frequently, when

local governments issue GO bonds for
utility improvements, the utility will make
the debt service payments on the GO
bonds with revenues generated through
the utility’s rates and charges. However, if
those rate revenues are insufficient to
make the debt payment, the local govern-
ment is obligated to raise taxes or use
other sources of revenue to make the
payments.

Local Improvement District Bonds. LID
bonds are secured by a lien on the prop-
erty in the LID. Debt service payments on
these bonds are funded through annual
assessments to the property owners in the
LID, as discussed previously.

State Revolving Fund Loans. The State of
Florida, like most states, operates a state
revolving fund (SRF) loan program, that
offers to local governments below-market-
rate loans for wastewater projects. The
original seed money for the loan program
was provided by the federal government,
with a 20-percent match from the state.
Loans are made for a 20-year term, with
interest rates set at about 60 percent of the
current market interest rate. SRF loans are
generally limited to $10 million per entity
per year.

State Bond Loan Program. The State of
Florida Department of Environmental
Protection and the Division of Bond
Finance of the Department of General
Services jointly administer the State Bond
Loan Program. The state bond loan pro-
gram generally issues bonds that are sized

to provide sufficient funds to meet the
capital financing needs of several commu-
nities or entities participating in the pro-
gram. The state will then loan the bond
proceeds to these entities at an interest
rate slightly higher than the interest rate
that the state is paying on the bonds.
Frequently, the entities participating in the
program are smaller communities or
entities without the credit history or
capability to enter the bond market on
their own. These entities get the benefit of
being able to borrow funds using the
state’s credit rating to gain a lower interest
rate than they would be able to obtain on
their own.

Commercial Loans. Banks and other finan-
cial institutions may make commercial
loans to local governments to fund capital
projects. For utilities, these loans are
typically secured by a pledge of the
utility’s revenues, but may also carry a
general obligation pledge.

8.1.2.4  Grants and Contributions
While the availability of grant monies is
certainly reduced from prior periods, a
number of federal grant programs are still
available. In addition, grants may also be
available from the State of Florida and
local governments for specific elements of
the wastewater management program.
Most grant programs are only available to
state or local governments, so these grant
programs likely will not be available to
help fund improvements for privately-
owned utilities. In addition, devel-
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opers often are required to transfer to the
community wastewater system the facili-
ties that they construct to provide service
to their development.

Cesspool Replacement Grant Program.
Monroe County has implemented a grant
program to assist residents with replacing
cesspools. This program provides a grant
for at least 62 percent of the capital cost of
an onsite wastewater nutrient reduction
system (OWNRS). Residents whose homes
have an assessed value of less than
$100,000 receive an additional grant of
$3,000 (over the 62-percent grant
amount), or approximately 84 percent of
the total capital cost of an OWNRS sys-
tem. Those with homes assessed at be-
tween $100,000 to $200,000 receive an
additional grant of $1,000 over the 62-per-
cent grant amount, or 69 percent of the
total capital cost of these systems. This
program is funded through revenues
generated from grants from the Florida
Department of Environmental Protection
and the Florida Department of Commu-
nity Affairs, as well as from funds from
Monroe County’s infrastructure sales tax.

Florida State Revolving Fund Small Commu-
nity Wastewater Facilities Grants. The Florida
Department of Environmental Protection
Bureau of Water Resource Management
has a grant program designed to assist
small communities with planning, design-
ing, and constructing wastewater man-

agement facilities. To qualify, a commu-
nity must be incorporated, have a

1990 population of less than 7,500 people,
and 1990 per capita income of less than
$19,107.

Water Advisory Panel Grants. The State of
Florida created a water advisory panel in
Fiscal Year 1999, which administers a
grant program that provides funds for
projects that:

� Reduce recurring violations of state
water quality standards

� Resolve a public health threat
� Reduce discharges of pollutants into

an impaired water body
� Reduce discharges into groundwater

supplies

The project sponsor must provide for at
least a 25-percent match of the total
project cost for this grant.

Federal Agencies. A number of federal
agencies, in association with coordinating
state agencies, provide grant funding to
local governments to help the federal
agency achieve their objectives. Potential
grant funding sources include the Envi-
ronmental Protection Agency, Department
of Housing and Urban Development,
Department of Transportation, and De-
partment of Agriculture. The Monroe
County Funding History Summary Report –
Draft, dated November 1999, contains
descriptions of various grant programs
available from these sources and a pro-
posed strategy for obtaining these funds.

This report is available in Volume 8,
Supporting Documents, of this Master Plan.

Direct Federal Funding. For projects with
national significance, Congress can appro-
priate federal funds for certain uses. The
Florida Keys National Marine Sanctuary
and Protection Act of 1990, which was
enacted to protect the resources of the
area, may provide a basis for which
federal funds could be allocated for waste-
water projects that would address water
quality concerns. Reliance on direct fed-
eral funding can be risky, however, as the
funding must be re-appropriated each
year. The Monroe County Funding History
Summary Report also discusses initiatives
of this nature and potential strategies for
obtaining this type of funding.

Developer Contributions. As a condition of
being permitted to develop a site, develop-
ers are required to provide for the trans-
mission, treatment, and disposal of the
wastewater that would be generated by
the proposed land use. If a community
wastewater system is available and has
the capacity to serve the new develop-
ment, the developer will generally be
required to connect to the community
system, construct the service lines and
laterals to serve the development, and may
be required to extend transmission or
collection mains or pay a fee to the utility
to extend the transmission or collection
mains to serve the proposed development.
The developer will then contribute the
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service lines, etc. to the utility as a condi-
tion of receiving service.

8.1.2.5  Redirection of Existing Programs or
Funding
These sources of funds would involve
changing the priorities or focus of existing
County activities to help achieve the
objectives of the wastewater management
program. It may also involve reducing
funding for other activities so that the
funds can be used for the wastewater
management program. Individual ex-
amples of this source of funding have not
been included in this Master Plan, as the
available options could include almost any
existing local governmental activity or
source of funding.

8.1.2.6  Financial Assistance for Low and
Fixed Income Users
There are several programs that are de-
signed to reduce the costs of providing
wastewater service to users of limited
means, including:

� Lifeline Rates
� Cesspool Replacement Grants
� Assessment Deferral Programs
� Discounts on Connection Fees for

Users With OWNRS Onsite Systems
� Developer Funding

Lifeline Rates. Some communities provide
discounts on the monthly wastewater bills
to users who are below certain income

levels. A more common practice is to set
rates that have a low minimum charge
and/or use fee for a minimum (“lifeline”)
level of service. Higher rates are then
collected from users with higher levels of
water consumption (and thereby higher
estimated wastewater flows).

Cesspool Replacement Grants. The Cesspool
Replacement Program described previ-
ously is available to users at 62 to 84 per-
cent of the cost of the installation of an
OWNRS onsite system, based on improved
property values.

Assessment Deferral Programs. A program
could be established to allow low income
or fixed income users who are required to
connect to a community wastewater
system to defer their costs of connecting to
the wastewater system and/or LID assess-
ments until such time as their property is
sold. The interest expense on the deferred
assessments or connection fees could be
paid through a fund established for this
purpose. The deferred assessments and
connection fees would constitute a lien on
the property, which would need to be
satisfied upon the sale of the property.
External funding would be needed to
establish the fund for providing the inter-
est subsidy for these low income users.

Discounts on Connection Fees for Users with
OWNRS Onsite Systems. The County may
want to consider providing a discount to
users who are required to connect to a
community wastewater system who have
already installed an OWNRS onsite treat-

ment system. These users would have
already paid a substantial cost for install-
ing the OWNRS system and would be
faced with the additional expense of
paying a connection fee and/or LID cost
for the community system. The amount of
the discount could decline over time, say
over 10 years to zero, to reflect the benefit
that the user has received from the
OWNRS system.

Developer Funding. A secondary market
has been created by the state’s require-
ment that a user who is currently on a
cesspool be connected to a community
wastewater system or upgraded to an
OWNRS system before any new develop-
ment can be constructed. Developers have
been providing funding assistance to those
users who are currently on cesspools to
upgrade their onsite systems. In return,
the developer is allowed to develop his or
her property. The suggestion has been
made that developers should contribute a
comparable amount into the fund that is
providing grants to low income and fixed
income users who are required to upgrade
their onsite systems, instead of these
developers directly paying an individual to
upgrade their system.

8.1.2.7  Doing More with Less
This category seeks to reduce costs of
providing wastewater services by instilling
competition, providing incentives to
reduce the costs of the wastewater man-
agement program, or by reducing users
demands on the wastewater system.
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Many of the options under this category
relate to public and private partnerships
or privatization of certain activities.

Public and Private Partnerships. There are
many forms of public and private partner-
ships, including private operations assis-
tance; contract O&M; design, build, own,
operate, and transfer (DBOOT); finance,
design, build, own, operate and transfer
(FDBOOT); and full private ownership
and operation. In general, these forms of
public and private partnerships are in-
tended to provide more cost effective
delivery of services by taking advantage of
competitive market pressures. Public
entities have advantages associated with
public financing and may have a desire for
local control that often tend to influence
which, if any, of these options is exercised.

Cost-Savings Incentives. While many
publicly-owned utilities have not priva-
tized their operations, many have signifi-
cantly reduced their operating costs. In
part, this has been the result of competi-
tive pressures from firms offering to priva-
tize these systems. Management structures
and incentives can be built into better
public and private systems to help foster
cost effective delivery of services.

Reducing User Demands. Cost savings could
be achieved by reducing user demands on
the system or by sharing facilities. For
example, the high costs of installing and
operating an OWNRS could become much

more affordable if the OWNRS system
was shared by several households.

(See the discussion in Chapter 3 describing
OWNRS alternatives.)

8.2  Funding and Financing
Issues
There are numerous issues surrounding
the funding and financing of the proposed
wastewater system improvements and
operations in the Keys, including:

� The relatively high cost per customer
for the planned improvements

� The significant differences in costs
between service areas and types of
treatment

� Differences in the availability of grants
for specific projects

� Overall limitations on the availability
of grant funding

� A significant population of low income
and fixed income residents

� Limited growth potential
� Potential double charging of users who

replace failing septic tanks or cesspools
prior to the installation of sewer lines
to serve the area, paying once for the
new onsite system and then again for
connection to the sewer system

� How the Florida Keys Aqueduct
Authority (FKAA) should set sewer
rates and fees, on a County-wide basis,
regional basis (e.g., Lower Keys,
Middle Keys, and Upper Keys), or
varied for each individual service area.

The following sections describe each of
these issues.

8.2.1  High Cost Per Customer
One of the most significant constraints on
the ability of the County to implement the
wastewater management improvements
needed to achieve the water quality goals
in and around the Florida Keys is the high
cost of the projects per resident or per
connection served. The limited number of
existing community wastewater facilities
and infrastructure, limited customer base,
physical impediments to achieving signifi-
cant economies of scale, difficult construc-
tion conditions, the advanced levels of
treatment required to achieve the state-
mandated goals, and limited availability of
land upon which to site new wastewater
treatment facilities are among the factors
that contribute to the high cost of this
program. For the 45 projects identified, the
estimated capital costs vary from $17,100
per equivalent dwelling unit (EDU) for
Conch Key, which when combined with
O&M costs is equivalent to a cost per EDU
of $197 per month, to a capital cost of
$5,200 per EDU for Windley Key, which
when combined with O&M costs is
equivalent to a cost per EDU of $55 per
month.

The total estimated capital cost of the
identified improvements to serve all of the
County’s wastewater service areas is
$438 million. This equates to $7,800 per
permanent resident, or $9,149 per EDU.
When combined with O&M costs, this is
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equivalent to an average cost per EDU of
$89 per month, or $1,068/EDU/year
(assumes capital costs are amortized over
20-year term, at 6 percent interest, but
does not reflect offsetting connection fees
or potential grants, either of which would
reduce the monthly cost to users). This
cost per household represents 3.2 percent
of the County’s median family income of
$33,906 in 1989, the most recent year for
which this information is available. These
costs are well in excess of what would
generally be considered affordable and are
much higher than is typical in the rest of
Florida, and the United States. The U.S.
Environmental Protection Agency has

issued documents that
have suggested that
when a community’s
wastewater charges
exceed 2 percent of the
community’s median
family income, that
program may be con-
sidered to impose a
financial hardship on
the community. For
purposes of compari-
son, the 1996 Associa-
tion of Metropolitan
Sewerage Agencies
(AMSA) financial
survey found that the
highest annual waste-
water service charge of
any of the 96 respon-
dents to its survey of large wastewater
utilities in the United States was $551.40
per year, or about $46/month. The aver-
age charge was $209.26/year, or about
$17.40/month. (See Exhibit 8-1.)

The County has adopted guidelines that a
connection fee of $1,600 per connection
and a $35 per month user charge is afford-
able. This policy level is less than what is
being charged by some other communities
in the Keys and in Florida. Exhibit 8-2
presents the current connection fees and
wastewater rates of existing utilities in
Monroe County. Exhibit 8-3 presents the
monthly user fees of communities in
Florida with relatively high wastewater
rates. Exhibit 8-4 presents impact fees for
Florida communities. It should be recog-
nized that the communities listed in
Exhibits 8-2, 8-3, and 8-4 have had water
and sewer systems in place for many
years, and were constructed at a time
when construction costs were much

EXHIBIT 8-3
Monthly Water and Sewer Bill Comparison - 1999
Smallest Residential Service 5,000 Gallons

Community

Monthly
Water Bill

($)

Monthly
Sewer Bill

($)

1999
Combined
Water and
Sewer Bill

($)
North Port Utilities 23.41 42.24 65.65
St. Augustine 31.74 29.98 61.72
Hillsborough County 17.15 33.70 50.85
Okeechobee 24.35 27.44 51.79
Pahokee 20.50 25.90 46.40
Temple Terrace 13.65 25.65 39.30
Lake Alfred 12.95 40.54 53.49
Longwood 15.65 31.70 47.35
Edgewood (Service by Orange Co.) 10.52 26.64 37.16
Orange County 10.52 26.64 37.16
Average 18.04 31.04 49.08

EXHIBIT 8-2
Connection Fees and Monthly Sewer Charges for
Monroe County Utilities

Monroe County

Total Wastewater
Connection

Fees

Average
Monthly

Sewer Bill
Key Haven Utilities $1,800 $46.98
Ocean Reef Club $1,400 $37.00
K W Resort Utilities $2,700 $34.25
Key West $1,340 $36.00
Key Colony Beach $4,500 $30.00
Average $2,348 $36.85
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less expensive. In addition, these commu-
nities are not faced with the cost of con-
structing and operating an entirely new
wastewater system, and their systems
provide a lower level of treatment than
that being proposed for the Keys (except
for Key West and Key Colony Beach,
where rates reflect advanced wastewater
treatment [AWT]). Many of these systems
also received grant funding at the time
they were constructed.

8.2.2  Cost Differences
Between Service Areas and
Types of Treatment
There is a significant variance in
the cost per customer between
proposed service areas in the
Keys. This variance contributes
to making the identification of
an equitable and affordable
means of funding these improve-
ments and activities difficult.
Some of the existing wastewater
systems in the Keys have connec-
tion fees as low as $1,400 and
monthly charges of $37 per
month (Ocean Reef Club). This is
in contrast to the capital cost
of an OWNRS onsite treat-
ment system, which is esti-
mated to cost $15,000, and
has an associated monthly
O&M cost of $125. This
equates to a monthly cost of

$234 (assuming the capital cost is
amortized over 20 years, at 6 percent
interest).

There are a number of unknown
systems and permitted septic tanks
that are not located within the areas
that will be receiving service from a
community wastewater system under
the proposed wastewater management
program. There are an estimated 235
unknown systems that must be re-
placed and upgraded to an OWNRS
system by July of 2003. In addition,

there are approximately 850 permitted
systems that will need to be upgraded to
an OWNRS system by July of 2010. The
estimated capital cost of providing an
individual OWNRS system to each user
would amount to over $16 million. The
County’s current program provides grants
that will cover 62 percent or more of the
capital cost of these systems. To provide
62-percent grants for all of these systems
would require about $10.1 million. How-
ever, the County currently has only about
$2 million available to support this grant
program, leaving an $8.1-million shortfall
in funding for the County to provide this
level of grant funding for the Cesspool
Replacement Program. (See Exhibit 8-5).

EXHIBIT 8-4
Impact Fees of Florida Communities

Impact Fee

Community    Water
   ($)

Sewer
($)

Combined
($)

Boca Raton 4,141 3,322 7,463

Longwood 1,150 4,300 5,450

Venice 2,720 1,642 4,362

Orlando 1,300 3,008 4,308

South Walton County 1,500 2,500 4,000

Edgewater 1,095 2,487 3,582

Orange County 1,095 2,487 3,582

Cooper City 1,316 2,201 3,517

Royal Palm Beach 1,590 1,830 3,420

Tamarac 1,400 1,800 3,200

Average 1,730 2,558 4,288
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Assuming that the property owners can
obtain 20-year loans at 6 percent interest
for the remaining capital cost of these
systems (after a 62-percent grant), their
monthly loan payment would amount to
about $41/month. In addition, the
monthly operating cost for these systems is
estimated at $125/month, for a total
monthly cost of $166/month. This
monthly expense would amount to
5.9 percent of the median family income in
the County, and compared to the 2-per-
cent indicated by the U.S. Environmental
Protection Agency, would be well beyond
most measures of what would be consid-
ered affordable to these users.

8.2.3  Availability of Grant Funding
Prior to the 1980s, grants were one of the
primary sources of financing for wastewa-
ter improvement projects. Political and
economic conditions in the early 1980s
caused rapid changes in the methods of
financing projects. While some federal
grant money is still obtainable, the finan-
cial burden for meeting wastewater needs
has increasingly shifted to local communi-
ties, with much less assistance available
now than in the past. In their place, a
number of funding and financing options,
primarily low interest loan programs, have
been developed to help local governments
acquire the funds necessary to construct
facilities to meet environmental regula-
tions and to meet the service needs of their
customers.

Federal grants and many of the low
interest loan programs are generally not
available to individuals or private compa-
nies, but only to local governments. This
has significant implications for future
ownership of the wastewater facilities. For
example, federal grants would not be
available to property owners who need to
install an OWNRS onsite system, but could
be available if the onsite systems were
operated by a utility. Grants may be
available for a community wastewater
system and plant, provided it is owned by
a local government rather than a private
company. Grants are also generally not
available to offset the ongoing O&M costs
of any of the facilities.

8.2.4  Low and Fixed Income
Population
A significant proportion of Monroe
County’s population base is relatively low
or fixed income. About 11.5 percent of the
County’s population was below the pov-
erty level in 1993, and over 15 percent of
the population was over 65 years old in
1996. Many of the standard measures of
affordability are based on median family
income, which do not directly reflect the
capabilities of those least able to afford the
capital cost of installing a new OWNRS or
paying for the cost of connecting to a new
public sewer system, or the associated
monthly sewer bills. Many of these cus-
tomers are located in communities that are
more densely developed, and many have
cesspools. The County’s 62- to 84-percent
reimbursement program will help these

customers pay for and finance the costs of
installing an OWNRS. The remaining 16 to
38 percent of the cost of the replacement
would need to be financed by the home-
owner.

8.2.5  Limited Growth Potential
New development in the Keys is limited
through the rate of growth ordinance
(ROGO), which restricts the number of
new housing starts annually. With this
limited growth, the system costs will not
decrease significantly because these costs
can not be shared with significant num-
bers of additional users in the future.

8.2.6  Potential Double Charging
Some users with cesspools or septic tanks
may be required to replace their systems
before a public sewer system is available in
their area. These users will be required to
install nutrient reduction OWNRS onsite
systems. Once a public sewer system is
available in their area, the user will then
be required to connect to this system, and
thus a user would have to pay for both an
OWNRS and for connection to the sewer
system. The County, through its current
Cesspool Identification and Elimination
Ordinance, has greatly reduced the
“double charge” potential by not requiring
cesspool replacement in “Hot Spot” areas.
However, because some cesspools had
been replaced before the current ordi-
nance was enacted, and because some
properties (new homes) in “Hot Spot”
areas will have to install OWNRS before
central sewers are available, the



Monroe County Sanitary Wastewater Master Plan

8-12

County should develop a policy to address
the “double charge” issue.

8.2.7  Countywide, Regional, or
Service Area Rates and Fees
As wastewater service is extended to
various service areas, the County, the
FKAA, and incorporated areas will need
to decide how they intend to set rates and
fees for wastewater service. Among the
choices available are 1) setting uniform
wastewater rates and fees throughout
Monroe County; 2) setting uniform waste-
water rates for specific regions of the
County (e.g., the Lower Keys or incorpo-
rated areas); or 3) setting different rates
and fees for each wastewater service area
served. These decisions will have signifi-
cant implications regarding user equity,
revenue stability, and the ability of the
system to extend service into many areas.

Providing affordable uniform wastewater
rates to all Monroe County residents is an
important issue, and has been further
complicated by the recent incorporation
efforts. Setting uniform wastewater rates
and fees throughout all the unsewered
areas of the County is the most equitable
rate-setting approach and the recommen-
dation of this Master Plan. To do other-
wise poses the danger that more devel-
oped areas, where implementation costs
tend to be lower, would be implemented
first, and would charge lower rates. The
smaller or more remote service areas

where implementation costs will be
higher would then be forced to set

higher rates and fees. This has the poten-
tial to compromise affordability, and
therefore jeopardize implementation of
this program in these areas.

8.3  Fiscal Impact Analysis
As the costs of the wastewater manage-
ment program are well beyond the finan-
cial capability of the residents of the
County to afford without outside assis-
tance, the fiscal impact analysis presented
herein evaluates the level of grant or
external funding that would be needed to
make the program financially feasible
under specific assumptions regarding
wastewater rates and connection fees. It
was assumed for this analysis that funding
and financing for the wastewater manage-
ment program would come from four
main sources: revenues from rates, con-
nection fees (including impact fees),
revenue bonds, and grants. While this
analysis only considers the use of these
four sources of funding and financing, this
should not be interpreted as a recommen-
dation to only use these sources of funding
and financing for the County’s wastewa-
ter program. We believe these tools will
likely be used as part of the County’s
wastewater program’s funding and fi-
nancing, but many other mechanisms may
also be used.

8.4  Approach for Analysis of
Funding Options
To examine the feasibility of the projects,
four scenarios were developed. The first

scenario (Scenario 1) assumes ratepayers
would be charged a monthly fee of $35
per EDU and would pay a one-time
assessment, or connection/impact fee, of
$1,600. The assessment would be used to
defray the capital costs for the project. The
monthly fee would support O&M costs,
including repair and replacement costs.
Any portion of this fee not used for O&M
and repair and replacement costs would
be available to repay the debt service on
the local portion of the capital costs.

Scenario 2 analyzes the impacts of a
monthly fee of $40 per EDU, with a
$2,500 connection fee. Scenario 3 analyzes
a $50 monthly fee and a $2,500 connec-
tion fee. Finally, Scenario 4 examines a
monthly fee of $50 per EDU, with a
connection fee of $3,500. It was assumed
for each of these scenarios that revenue
bonds would be issued to finance the local
portion of the capital costs, with a 20-year
term and an interest rate of 6.0 percent.
Exhibit 8-6 summarizes these scenarios.

8.4.1  Regional Analysis
For the three regional areas in the Keys
(Lower, Middle, and Upper), the total
amount of grant monies needed for the
recommended projects is presented for
each scenario. Because the amount of
grant money that will be available for any
individual project cannot be predicted,
financial feasibility is best evaluated
countywide or for the three regional areas.
A project-level analysis, however, is
provided in Technical Memorandum 15 in
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Volume 8, Supporting Documents, of this
Master Plan.

8.4.1.1  Lower Keys
A total of $129,700,000 in capital costs,
representing eleven wastewater manage-
ment projects, have been identified in the
Lower Keys. These projects will support
an estimated 13,309 EDUs, with the
average capital cost per EDU being ap-
proximately $9,745. These projects consist
of two regional systems, three community
systems, and six upgrades of existing
privately-owned systems. Monthly O&M
costs for the regional and community
projects vary from $18 to $32 per EDU.
The additional O&M costs to provide
AWT- or BAT-level treatment at the
existing small, privately-owned systems
vary significantly from system to system.
Assuming that these systems remain
privately-owned, these systems will not be
subject to the same impact fee and rate
schedules as the publicly-owned systems.
While grant monies can help Monroe
County address the high capital costs

associated with these projects,
grants cannot be used to reduce
the monthly O&M costs. The
monthly O&M costs for the
combined Lower Keys projects
are estimated to be $23 per EDU.

For the majority of the projects,
the monthly fees of between $35
(Scenario 1) and $50 (Scenarios 3
and 4) per month would generate
funds beyond that which is
required to support O&M and

repair and replacement costs. The differ-
ence between total annual revenues (the
monthly fee times 12, multiplied by the
number of EDUs) and total O&M costs is
the annual debt service that the project
could support under each scenario. The
amount of additional funds that could be
allocated to debt service varies with the
monthly fee and each project’s estimated
O&M costs. Connection fees are used to
offset some of the capital expenditures
associated with each project. The connec-
tion fees evaluated range from $1,600
(Scenario 1) to $3,500 (Scenario 4). Exhibit
8-7 presents the grant money that would
be required for the projects in the Lower
Keys to be feasible under each of the four
scenarios.

Under Scenario 1, grants totaling approxi-
mately $90.0 million, or 69 percent of the
projects’ combined capital costs, would be
necessary for the projects to be under-
taken. When the monthly charge increases
to $40 per EDU and the connection fee to

$2,500, the amount of grant monies
needed falls to $70 million, or 54 percent
of the capital cost of these planned im-
provements. The percentage of capital
costs needed in grants is roughly 32 per-
cent ($41.8 million) under Scenario 4. The
use of SRF loans, which carry a lower
interest rate, can be expected to slightly
reduce the amount of grant funding that is
needed.

8.4.1.2  Middle Keys
Eight wastewater management projects,
estimated to cost a total of $90.6 million,
have been identified in the Middle Keys.
These projects will support an estimated
10,595 EDUs, with the average capital

EXHIBIT 8-6
Funding Scenarios
Monroe County, Florida

Scenario Monthly Fee Cost per Year Connection Fee

Scenario 1 $35 $420 $1,600

Scenario 2 $40 $480 $2,500

Scenario 3 $50 $600 $2,500

Scenario 4 $50 $600 $3,500
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cost per EDU being approximately $8,550.
Monthly O&M costs per EDU for the one
regional project and three community
projects vary from a low of $23 for the
Marathon Regional System to a high of
$72 at Conch Key. None of the monthly
fees under the four scenarios would
generate sufficient revenue to fully sup-
port the required O&M cost for Conch
Key. The monthly O&M costs for the
combined projects in the Middle Keys is
estimated to be $25 per EDU, which
allows some of the monthly fee to fund a
portion of the capital cost for wastewater
improvements. The grant money required
to implement the projects in the Middle
Keys is presented in Exhibit 8-8 for each of
the four scenarios.

The projects for the Middle Keys would
require a proportionately smaller amount
of grant assistance than those in the
Lower Keys. Grants totaling approxi-
mately $60.9 million, or 67 percent of the
projects’ combined costs, would be neces-
sary to fund the projects with the monthly
charge and connection fee under Sce-
nario 1. When the monthly charge in-
creases to $50 per EDU and the connec-
tion fee to $3,500 (Scenario 4), the total
grant amount needed falls to $22.5 mil-
lion, or 25 percent.

8.4.1.3  Upper Keys
Six wastewater management projects have
been identified in the Upper Keys, costing
a total of $198.0 million. These projects

will support an estimated 22,762

EDUs, with an average capital cost per
EDU of approximately $8,849. O&M costs
per EDU at the two regional systems and
one community system vary from a low of
$11 at the Tavernier/Key Largo Regional
System to a high of $25 at the Lower
Matecumbe Service Area. The monthly
O&M costs for the combined projects in
the Upper Keys is estimated to be $15 per
EDU. For each of the four scenarios, the
grant money required to implement the
Upper Keys’ projects is presented in
Exhibit 8-9.

The projects for the Upper Keys would
require a greater amount of grant assis-
tance (from $30.2 to $112.6 million) to be

feasible under the four scenarios evalu-
ated. Grants totaling approximately
$112.6 million, or 56 percent of the
projects’ combined costs, would be neces-
sary for the projects to be funded under
Scenario 1. With a monthly charge of $50
per EDU and a connection fee of $3,500
(Scenario 4), the grants needed fall to
$30.2 million, or 15 percent.

8.4.1.4  Entire Keys
For the entire Keys, 45 wastewater man-
agement projects costing a total of
$421,700,000 have been identified. When
the costs of the proposed onsite improve-
ments in “Cold Spot” areas are added, the
total cost increases to $437,950,000. These
projects are estimated to support 47,871
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EDUs, with an average cost per EDU of
$9,149. Monthly O&M costs are estimated
to be $22 per EDU. The total amount of
grant monies necessary, when all projects
are analyzed together, is presented in
Exhibit 8-10 for each of the four scenarios.

For the projects in the Keys to be imple-
mented, even under the heavy rate payer
burden of Scenario 4 ($50 per month and
$3,500 connection fee), a considerable
amount of grant monies would still be
needed. The projects are estimated to
require between $117.1 million to
$290.4 million to be feasible under the four
scenarios evaluated. Grants totaling
approximately 66 percent of the projects’

combined costs would be necessary for the
projects to be feasible under Scenario 1
($35 per month and $1,600 connection
fee). With an increase in the monthly
charge to $40 per EDU and the connection
fee to $2,500 (Scenario 2), the amount of
grant funding needed falls by $70.0 mil-
lion to $219.9 million, or 50 percent of the
total cost. A $10 per month increase
(Scenario 3) further decreases the needed
grant funding to $165.0 million (38 per-
cent). Finally, under Scenario 4, more than
$117.1 million, or 27 percent of the total
capital costs, would need to be raised
through grants to support the recom-
mended wastewater improvement projects
in the Keys.

8.5  Funding Recommendations
for Monroe County
Any strategy to fund and finance a waste-
water management program that ad-
dresses the issues inherent in Monroe
County should give due consideration to
the funding and financing evaluation
criteria described earlier in this section.
Additionally, any potential funding or
financing solution should be evaluated in
light of the total system needs, rather than
focusing on any one individual project or
issue. The selected funding and financing
program should provide sufficient funding
to meet the entire program costs when
needed, and the costs that will be borne by
the users of the system need to be reason-
able, affordable, and equitable.

It is clear from the analysis of the relevant
financial issues that the users of the waste-
water systems in the Keys cannot afford
the costs of this program without signifi-
cant external financial assistance. Even
with federal and/or state grants to offset
large portions of the capital costs of the
needed improvements, the O&M costs of
some of the systems serving specific areas
would be cost prohibitive if those systems
needed to be self-supporting.

For these reasons, the County and the
FKAA will need to aggressively pursue
grant funding for virtually all of the
projects included in this wastewater
management program. Projects that
involve improvements to privately-owned
utilities are not typically grant eligible. The
Monroe County Funding History Summary
Report (included in Volume 8, Supporting
Documents) discusses strategies for pursing
grant funding for this wastewater man-
agement program.

Recognizing that it may not be possible to
accomplish initially, it is recommended
that the FKAA and the incorporated areas
not under the jurisdiction of the FKAA
implement a uniform countywide rate and
connection/impact fee structure as soon
as possible to offset the higher cost of
implementation presented by some of the
service areas. For example, the high over-
all implementation costs in the Lower
Keys could make it difficult to implement
the needed improvements in that region.
While there may seem to be some



Monroe County Sanitary Wastewater Master Plan

8-16

financial incentives to form multiple
service districts with varying rates, it will
be important for the success of this waste-
water program that this does not occur.
The success of this program is dependent,
in part, on the economies and sharing of
costs associated with a single system,
rather than numerous individually-funded
smaller systems.

The “go it alone” funding and rate and fee
setting approach currently being pursued
in certain areas is in conflict with the goal
of uniform rates throughout all unsewered
areas and could undermine the viability of
this program. It is recommended that an
oversight entity, such as the Water Quality
Steering Committee, be charged with the
responsibility to oversee the goal of imple-
menting countywide rates and fees to
assure all areas equitable and affordable
wastewater rates.

In order to ensure the financial feasibility
of these projects and success of the waste-
water management program, the County
has in place requirements for users to
connect to the community wastewater
systems when service becomes available.

Because the County has a significant
population of low income and fixed
income residents, many of these customers
will need financial assistance to afford the
cost of connecting to a community waste-
water system or to purchase an OWNRS
onsite system. The current funding for the

County’s grant program for replacing
and upgrading onsite systems is

insufficient to meet the anticipated grant
funding needed over the next 10 years.
Additional funding for this grant program
needs to be identified if this program is to
be of financial help to those in need of this
assistance. For connections to community
sewer systems, the County may want to
consider an alternative program that
would allow low income users to defer
making their connection payments until
such time as their property is sold. This
program could prove to be more afford-
able to the County’s low-income residents.

Despite the financial assistance for the
capital cost of an OWNRS onsite system,
the projected monthly cost of these sys-
tems is substantial for Keys’ residents, and
falls considerably above the average U.S.
rate. The County or FKAA should provide
technical assistance to help users who
need to install and operate these systems
arrange to share the use and cost of these
systems with others who are similarly
situated. The administration and manage-
ment plan proposed in Chapter 9 should
help to accomplish this goal. Ultimately,
some form of discount on the provision of
these O&M services ultimately may be
needed to render this program affordable.
The high cost associated with these sys-
tems will provide a strong cost incentive to
find a more cost-effective community-
based solution for these users.

The County should continue to examine
and pursue alternative funding and
financing arrangements, management

������

structures, public and private partner-
ships, and alternative service arrange-
ments that will help reduce the costs of
this program to the County, the FKAA,
and wastewater customers. The SRF loan
program, with its below-market interest
rates, will generally be the preferred
source of financing for the local share of
the capital costs of most projects. How-
ever, as there are limits on the total annual
amount of funding that can be obtained
from this source (generally $10 million/
year), revenue bonds may be needed to
finance the local share of the capital costs
of some projects.
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hapter 9
Recommended Wastewater System
Administration, Management, and
Operation and Maintenance Plan

CC

9-1

Considering the wide range of types and sizes of wastewater management
facilities that will be implemented in the Keys, a viable and effective waste-
water administration and management structure must be in place to ensure
that all facilities are properly operated and maintained to meet the expected
effluent quality. This chapter presents a recommended conceptual waste-
water management structure that reflects the unique and diverse wastewa-
ter management systems that currently exist in the County and will develop
as the Master Plan is implemented.

9.1  Existing Wastewater Management Structure
The Florida Keys Aqueduct Authority’s (FKAA) enabling legislation autho-
rizes the FKAA to supply both potable water and wastewater services in
Monroe County, including acquiring, financing, operating and maintaining
wastewater collection, transmission, treatment, and disposal systems. A
Memorandum of Understanding (MOU) between the Monroe County
Board of County Commissioners (BOCC) and the FKAA establishes the
FKAA as the wastewater authority for all of Monroe County, except for the
Cities of Key West and Key Colony Beach and Islamorada, Village of Is-
lands. As such, FKAA will own, operate, and maintain all publicly-
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owned wastewater collection and treat-
ment systems in these areas of Monroe
County.

Although the FKAA has the authority
through their enabling legislation and the
MOUs with the County to manage all
wastewater facilities, including onsite
systems and privately-owned package
plants, a policy has yet to establish who
will administer and manage the private
package plants and onsite systems.

9.1.1  Existing OWTS Administration
and Management
Chapter 381 of the Florida Statutes del-
egates the responsibility for regulation of
onsite wastewater treatment systems
(OWTS) in Florida to the Florida Depart-
ment of Health (FDOH). These responsi-
bilities are administered locally by the
Monroe County Public Health Unit
(MCPHU). FDOH has promulgated ad-
ministrative rules in Chapter 64E-6, of the
Florida Administrative Code (FAC), that
describe how the OWTS will be permitted
and constructed. Because of the unique
and sensitive environment in the Florida
Keys, the rule contains additional require-
ments that are Keys-specific, such as
1) system location, design, and mainte-
nance criteria; 2) cesspit replacement and
undocumented system upgrades; and
3) coordinated permitting.

Currently, there are no mandated man-
agement requirements for onsite systems

in the Keys except for aerobic treat-

ment units (ATUs) and recently required
onsite wastewater nutrient reduction
systems (OWNRS), which require an
operating permit with the MCPHU and
must include a maintenance agreement
between the property owner and an
approved maintenance entity. The mainte-
nance agreement requires two inspections
per year for residential ATUs and four
inspections per year for ATUs serving
commercial establishments. Inspection
reports must be provided by the mainte-
nance entity to the MCPHU. The MCPHU
evaluates a representative number of
ATUs each year to monitor maintenance
and performance of the ATUs in the Keys.
The property owner or permit holder
provides the administration and manage-
ment of the ATUs or OWNRS. The owner
typically contracts with a certified opera-
tor who assumes responsibility for making
operation and maintenance repairs and
submitting required reports to the regula-
tory agency.

9.1.2  Existing Package Plant
Administration and Management
A few wastewater treatment plant
(WWTP) owners employ staff who are
certified to operate and maintain their
wastewater facilities, however, most of the
plants are operated and maintained by
certified operators under contract with the
owner. The owner of the package plant
must have a wastewater permit in effect
with the Florida Department of Environ-
mental Protection (FDEP). This permit
contains the construction and operating

requirements for the WWTPs and associ-
ated reuse or disposal systems.

Certified operators oversee the operation
of the plant and file reports to permittees
or owners of the facilities and FDEP,
describing treatment plant operation,
sampling, and laboratory analyses. In
addition, they maintain an operational log
documenting specific maintenance activi-
ties performed, and perform preventive
maintenance and repairs approved by the
facility owner. The responsible party
(facility owner) is required to submit
monthly facility monitoring reports to
FDEP.

9.2 Wastewater Management
Objectives
Important objectives to a successful
wastewater system administration and
management plan for the Keys are:

� Ensure all systems are properly man-
aged

� Ensure all systems meet water quality
standards

� Reflect recent County/FKAA agree-
ments

� Achieve cost-effective operation and
maintenance wastewater systems

� Develop a management structure that
is flexible and adaptable (able to meet
changes as the Keys-wide wastewater
management technologies are phased
in over time)
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9.3 Administration and
Management Options
This section focuses on potential manage-
ment and institutional structures that
might be utilized to manage and adminis-
ter both onsite wastewater systems and
private package WWTPs within the plan-
ning area. As the recommendations in this
Master Plan are implemented, many of the
existing small package plants will be
decommissioned and more economical
and environmentally sound wastewater
treatment will be provided by the recom-
mended community or regional wastewa-
ter systems. Ultimately, only a few of the
small privately-owned package plants will
remain. Likewise, many of the existing
onsite systems will be served by the recom-
mended community and regional waste-
water systems. However, approximately
1,100 onsite systems are projected to be
remaining when the recommendations of
this Master Plan are fully implemented.
Thus, the larger questions relative to the
future management framework focus on
the management of the onsite systems,
which will be the nutrient reduction
OWNRS systems.

9.3.1 Onsite Wastewater Treatment
Systems
Organizational structures for managing
onsite wastewater treatment systems do
not exist in most communities, although a
management structure is required almost
universally for centralized wastewater
facilities and for other utility services such
as electric, telephone, cable TV, and water.
In the case of OWTS, state regulations
generally prescribe the design and con-
struction standards for onsite systems and
enforcement of these regulations falls to
local agencies, generally the health depart-
ments, which often have limited authority,
little wastewater engineering expertise,
and insufficient staff resources. Inconsis-
tent laws and policies in the U.S. have
resulted in effective management struc-
tures for the larger, urban and centralized
wastewater systems, while small, rural,
decentralized wastewater systems such as
OWTS frequently remain unmanaged.

Experience has shown, however, that
OWTS must be managed from site evalua-
tion and design through the life of the
system to maintain proper function and to
protect ground and surface water qual-
ity.16,17 Inadequate operation and mainte-
nance of OWTS by homeowners have led
to system failures and the resulting per-

ception that decentralized wastewater
systems are less reliable than centralized
facilities.

9.3.1.1  Management Functions of an OWTS
The objective of developing a management
program for OWTS in Monroe County is
to ensure that: 1) performance require-
ments are established for restoring and
protecting the surrounding and nearshore
waters; 2) the performance of the onsite
wastewater treatment systems are consis-
tent with those requirements; and 3)
qualified service providers are available to
perform necessary design, construction,
operation, maintenance, and monitoring
of the systems such that they perform
satisfactorily over their service lives. An
effective wastewater management pro-
gram for onsite systems should address the
following functions:18,19

� Planning and Administration
� Site Evaluation
� System Design
� System Installation
� Residuals Disposal
� Financing
� Operation and Maintenance (O&M)
� Monitoring
� Public Information and Education

16U.S. Environmental Protection Agency. 1997. Response to Congress on the Use of Decentralized Wastewater Treatment Systems. EPA 832-R-97-001b. Office of Water, Washington, D.C.
17Ciotoli, P.A. and K.C. Wiswall. 1982. Management of Onsite and Small Community Wastewater Systems. Report to the U.S. Environmental Protection Agency, Municipal Environmental Research Laboratory,
Cincinnati, Ohio.
18U.S. Environmental Protection Agency. 1997. Response to Congress on the Use of Decentralized Wastewater Treatment Systems. EPA 832-R-97-001b. Office of Water, Washington, D.C.
19Ciotoli, P.A. and K.C. Wiswall. 1982. Management of Onsite and Small Community Wastewater Systems. Report to the U.S. Environmental Protection Agency, Municipal Environmental Research
Laboratory, Cincinnati, Ohio.
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Exhibit 9-1 provides a list of the activities
covered by each of these functions.

9.3.1.2  OWTS Management Planning
The onsite wastewater management
planning process is a critical first step and
involves coordination of a variety of
technical and institutional factors, includ-

ing engineering, environmental,
legislative, public education, socio-

economic, and administrative consider-
ations. The interaction of these factors is
illustrated in Exhibit 9-2.

One of the most important aspects of the
planning process is to determine who will
be responsible for the onsite wastewater
management program and the functions
listed above. The responsibility for these

functions can be distributed among the
following parties:

1. Homeowners/property owners of
onsite systems

2. OWTS service providers, such as
engineers, installers, inspectors, soil
scientists, septage haulers, and regula-
tory agency officials

3. A program management entity, which
at a minimum, administers the pro-
gram.

The structure of the management program
depends on the functions to be performed
and the resources of the community. The
program structure should include mecha-
nisms for proposing and enforcing regula-
tions, performing system inspections and
maintenance, and monitoring program
performance. The success or failure of an
onsite wastewater management program
depends significantly on the choice of the
management entity. Once a community
defines the specific functions needed to
support the program operation, it must
then determine whether existing organiza-
tions have the statutory authority and
resources to carry out these functions. If
existing institutions lack certain legal
powers, legislative modifications may be
necessary.

Several types of onsite wastewater man-
agement structures are possible, and may
involve existing local agencies, private
organizations, or a combination of agen-
cies and organizations. Different types of
entities can provide management services,

EXHIBIT 9-1
Functions and Responsibilities of an Effective Wastewater Management Structure

Planning and
Administration

Plan preparation
Plan review coordination
Research and development
Office and staff management

Operation and
Maintenance

Procedures and regulations
Operator/inspector certification
Routine inspections
Emergency inspections
System repair/replacement
Repair supervision
Performance certification
System ownership

Site Evaluation Guidelines and criteria
Evaluation certification
Site suitability analysis

Residuals
Disposal

Disposal regulations
Hauler certification
Record keeping
Equipment inspections
Facility inspections
Facility operation

System Design Standards and criteria
Designer certification
System design
Design review
Permit issuance

Financing Secure funding
Arrange financing options
Set rates/charges
Collect charges

System
Installation

Construction supervision
Installer certification
Recordkeeping
Permit assistance

Public Information
and Education

Develop methods
Disseminate information
Respond to complaints

Monitoring Sampling and monitoring
program
Reporting and tracking
system
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including local government, private indus-
try, special districts, and public authori-
ties. Recently, OWTS management by
rural electric cooperatives has been consid-
ered.20 Exhibit 9-3 summarizes the various
management structures available for
OWTS and provides descriptions, charac-
teristics, and the advantages and disad-
vantages of each.21

Case studies of OWTS management
system implementation in other locations
in North America are provided at the end
of this chapter. These examples provide
the experience of other municipalities in
setting up onsite wastewater management
programs, and can be used to assist in the
development of a management program
for Monroe County.

9.3.2  Wastewater Treatment Plants
An example of a management structure
for the remaining small private WWTPs in
the study area is provided by Indian River
County, Florida.

Indian River County established a
countywide (with the exception of the
City of Vero Beach) wastewater operation

20U.S. Environmental Protection Agency. 1997. Response to Congress on the Use of Decentralized Wastewater Treatment Systems. EPA 832-R-97-001b. Office of Water, Washington, D.C.
21Ciotoli, P.A. and K.C. Wiswall. 1982. Management of Onsite and Small Community Wastewater Systems. Report to the U.S. Environmental Protection Agency, Municipal Environmental Research Laboratory,
Cincinnati, Ohio.
22U.S. Environmental Protection Agency. 1997. Response to Congress on the Use of Decentralized Wastewater Treatment Systems. EPA 832-R-97-001b. Office of Water, Washington, D.C.
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EXHIBIT 9-3
Types of Management Structures for Onsite Wastewater Treatment Systems23

Management
Entity State Agency County Municipality Special District

Improvement
District Public Authority

Public
Nonprofit

Corp.
Private

Nonprofit Corp.
Private for

Profit Corp.

Description Environmental
protection
agencies, health
depart-
ments, and
public utilities.

Most basic political
subdivision in a
state. Comprised
of incorporated and
unicorporated
areas.

Cities, towns, and
townships.

Performs functions
prescribed by
state-enablihg
legislation.
Provides single or
multiple services.

Device used by
counties/munic to
provide services
to local gov.
jurisdictions.

Authorized to
administer a
revenue-producing
public enterprise.
Similar to a
special district.

Provides water
or wastewater
services on
behalf of local
governments.

Established by
the users of a
facility to assist
in facility
financing and
operation.

Designs,
operates, or
maintains
facilities.

Service Area Program
enforcement can
be handled on a
regional basis.

Provides service
throughout its juris.
and to defined
areas via
improvement
districts.

Provides service
throughout its
juris, and to
defined areas, via
improvement
districts.

Flexible. One or more as
part of a single
jurisdiction.

Flexible. Flexible (single
community,
group of
communities, or
statewide).

Can include
subdivisions,
small
communities,
and rural areas.

Flexible (single
homeowner
to small
community).

Governing
Body

Agencies report
to the governor,
legislature, or to
a board of
directors.

Includes elected
(princ. legislative
branch) county
board commission,
council-administrat-
or, council-elected
executive.

Mayor-council,
commission, and
council-manager.

Board of directors
(elected,
appointed, or
existing agency
members).

Governing body
of the creating
unit of
government.

Board of directors
(elected or
members of local
government).

Usually municipal
or state officials.

Board of
directors elected
by stockholders
or a property
owners
association.

Private utility
has stock-
holders or
investors.
Public utility
commission
(PUC) has
jurisdiction.

Responsibilities Code
enforcement of
wastewater
design,
installation, and
operation
standards, and
technical and
financial
assistance.

Coordinates munic.
in its jurisdiction;
provides special
services on
contract basis;
serves as a fiscal
agent for other
local units of
government.

Provides a wide
range of services.

All wastewater
management
functions, similar
to local
government. State
defines function
and scope.

State statutes
define extent of
authority. Usually
applied to
finance public
service
improvements.

Used primarily for
financing
capabilities.

Serves financing
mechanism. Can
provide technical
assistance to
small
communities.

Provides
financing and
operational
functions.

Active and
flexible role for
managing small
systems.
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23Ciotoli, P.A. and K.C. Wiswall. 1982. Management of Onsite and Small Community Wastewater Systems. Report to the U.S. Environmental Protection Agency, Municipal Environmental Research
Laboratory, Cincinnati, Ohio.
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Types of Management Structures for Onsite Wastewater Treatment Systems23

Management
Entity State Agency County Municipality Special District

Improvement
District Public Authority

Public
Nonprofit

Corp.
Private

Nonprofit Corp.
Private for

Profit Corp.

Financing
Capabilities

Provides
financial support
through federal
grants and state
revenues.

Charges for
sewerage sources
and finance
construction
through taxation,
general funds,
special
assessments,
bonds, and permit
fees.

Has a broad
range of fiscal
powers (similar to
counties).

Local taxation,
service charges,
special
assessments,
grants, loans,
bonds, and permit
fees.

Can apply
special property
assessments,
user charges,
other fees. Can
seel bonds.

Can use revenue
bonds, user
charges, and
connection fees.

User charges
and service fees
and sales of
stocks and tax-
exempt bonds.
Can accept
some federal
grants and loans.

Eligible for
federal grants
and loans.

User charges.
The PUC can
influence the
service rates
charged.

Advantages Regulatory and
financial
advantages over
local
government.
State
enforcement can
insulate from
local political
pressure. Can
administer
training/cert.
programs.

Can interact with
states and local
governments on
many issues. Often
seen as
administrative arms
of the state.
Provide efficient
resource base for
providing public
service.

Can better react
to local
perception and
attitude.

Flexible. Renders
equitable services
(only those
receiving services
pay for them).
Simple
independent forms
of government.

Can extend
public services
without major
expenditures.
People in the
benefitted area
usually favor the
improvement.

Good when local
governments are
not able to provide
public service
because of
financial,
administrative, or
political problems.
Has a certain
degree of
autonomy.

Offers flexibility
in establishing
management
facilities and
financing
facilities by state
and local
governments.
Financing
method does not
affect local debt
limitations.

Provides public
services where
local
governments are
unwilling or
unable.

Frees the local
public sector
from providing
these services.
Competition
between firms
will help
maintain quality
while keeping
costs down.

Disadvantages Program
organizations
differ. Difficult to
implement
methods from
one state to
another. Can
become
distanced from
local
governments.

Sometimes not
willing to provide
specialized public
services to a
defined service
area. Community
debt limits could be
restrictive.

Might lack admin.
capabilities, staff,
or willingness to
design, install,
operate, and/or
regulate a facility.
Financial
capabilities might
be limited.

Can promote
proliferation of
local government
and duplication
and fragmentation
of public services.
Fiscal problem
could result from
overuse.

Contributes to
fragmentation of
local government
services. Can
result in
administrative
delays.

Financing ability is
limited to revenue
bonds. Thus, local
government must
support the debt
incurred by the
public authority.

Local
governments
might be
reluctant to apply
this concept.

Services could
be of poor quality
or could be
terminated.

Threat that the
company could
go out of
business.
Private
corporations
are usually not
qualified for
federal and
state grant and
loan programs.
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through its Department of Utility Services
(DUS) in 1986, which maintains its own
administrative and O&M staff. The
County built their wastewater infrastruc-
ture by purchasing private, investor-
owned systems, and to date, has pur-
chased seven systems.

The DUS maintains two O&M divisions,
one for water and the other for wastewa-
ter. The wastewater division is further
divided into two units, one is responsible
for operating and maintaining the waste-
water plants, while a second division
maintains the collection and distribution
system.

There are only two privately-owned
wastewater systems remaining in opera-
tion. Both are operated under franchise
agreements with the County. Each fran-
chisee is required to supply the County
with copies of monthly FDEP operating
reports, and a copy of the annual report.
In addition, the franchise agreement
requires that the franchisee establish a
renewal and replacement account for the
purposes of renewal and/or replacement
of capital assets. County oversight basi-
cally involves a DUS inspection of each
facility once a year.

9.4  Management Scenarios
The treatment and disposal of wastewater
within the planning area has traditionally
been accomplished utilizing either OWTS
or small and intermediate-sized, pri-

vately-owned wastewater treatment

package plants. Historically, the only
institutional entities involved in wastewa-
ter management in the Keys have been the
MCPHU or FDEP. The MCPHU is respon-
sible for all matters related to permitting,
inspections, and enforcement of OSTDSs
and package plants under 10,000 gpd,
unless it requests the FDEP assume permit-
ting responsibility (FDEP/MCPHU
Interlocal Agreement). Permitting, moni-
toring, compliance and enforcement of all
the package plants greater than 10,000
gpd and Class V injection are FDEP’s
responsibility. To a large extent, the waste-
water users, especially those on WWTPs
and ATUs, have depended upon the
expertise of the private certified operators
that their systems are being properly
managed in accordance with the condi-
tions of their operating permit. Under
present staffing conditions, the MCPHU
and FDEP are more or less limited to
conducting one inspection per facility per
year. Where violations have been identi-
fied, their staffs make additional visits
until compliance is achieved.

During the implementation of the Monroe
County Sanitary Wastewater Master Plan,
decisionmakers will be considering a
number of wastewater treatment options
that will have the ability of significantly
reducing nutrient levels in wastewater
effluent. Regardless of the type of up-
graded wastewater system, OWNRS or
advanced WWTP, the new technology is
more complex than the traditional sys-
tems.

9.4.1  Recommended Administration
and Management Plan
In Technical Memorandum No. 14 (lo-
cated in Volume 8, Supporting Documents),
three different scenarios were evaluated:

� SCENARIO I – FKAA manages all
wastewater systems

� SCENARIO II - FKAA manages pub-
licly-owned wastewater systems &
Monroe County manages the investor-
owned wastewater plants and
OSTDS/OWNRS

� SCENARIO III – Involves maintaining
the existing administrative and man-
agement structure. FKAA continues to
manage only publicly-owned systems;
privately-owned systems continue to
be managed by the facility owner and
contract utility companies with regula-
tory oversight by FDEP; and OWNRS
continue to be managed by the prop-
erty owner and certified operators,
with MCPHU providing regulatory
oversight.

Scenario I is the recommended option and
is briefly summarized in the following
sections. For a more detailed discussion
refer to Technical Memorandum 14 in
Volume 8, Supporting Documents.

9.4.2  Implementation Mechanisms
Chapter 75-441 of the Florida Statutes
authorizes the FKAA to supply potable
water and provide wastewater services in
Monroe County. Further, on October 15,
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1997, the BOCC adopted Resolution No.
393-1997 providing that the BOCC recog-
nizes the FKAA as the sole governmental
provider of wastewater services in unin-
corporated Monroe County. It includes
both central collection systems served by
WWTPs and OWTS. In the Resolution, the
BOCC requested that the FKAA exercise
its authority to acquire, finance, operate,
and maintain wastewater collection,
transmission, treatment, and disposal
systems, in effect becoming the wastewa-
ter authority for the entire unincorporated
area of the Florida Keys.

Although the City of Key West, the City of
Key Colony Beach, the City of Layton, and
Islamorada, Village of Islands are outside
the jurisdiction of the FKAA, all of the
municipalities may choose to be included
in the FKAA system.

9.4.3  Specific Implementation
Requirements
As described above, the FKAA presently
has the legal authority to comprehensively
manage all wastewater in the Keys and is
therefore the logical entity to manage all
wastewater. This option provides the most
efficient management structure by keeping
the number of entities having wastewater
management responsibilities to a mini-
mum.

Under this scenario, the FKAA would
administer and manage all wastewater
facilities (publicly-owned WWTPs,
privately-owned WWTPs, and OWNRS)

throughout the study area. The FKAA
would own all publicly-owned WWTPs
and would administer, manage, operate,
and maintain all such facilities. In
addition, the FKAA would administer and
manage, but generally would not own, all
onsite systems and private package plants,
but would represent all operating permit
holders, and coordinate with MCPHU and
FDEP on permitting issues and renewal of
operating permits. The MCPHU and FDEP
would continue to be responsible for
compliance and enforcement as is the
current practice. Exhibit 9-4 indicates how
the FKAA management scenario supports
each of the wastewater management
objectives presented in Section 9.2.

Under this recommended scenario, the
property owner or facility owner of an

individual OWTS or private WWTP would
continue to own their system, and would
hold the operating permit. Before the
FKAA could manage either OWTS or
WWTPs, the Authority would need to
enter into management agreements with
each property owner or WWTP facility
owner. Those agreements would result in
transferring all wastewater management
responsibilities to the FKAA, thereby
allowing FDEP and MCPHU, the compli-
ance and enforcement agencies for
WWTPs and onsite sewage treatment and
disposal systems, respectively, to work
through one entity responsible for waste-
water management, rather than thou-
sands of operating permit holders. By
consolidating wastewater management
responsibilities under the FKAA,
economies of scale can be achieved
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EXHIBIT 9-5
Recommended Management Plan Implementation Requirements, Onsite Wastewater Systems, and Private
Treatment Plants
Facility Ownership: Generally, FKAA would not own OWTS or package plants, facility ownership

would remain with the property owner or facility owner. An exception may be
for shared cluster systems or sewered cluster systems, where FKAA may
choose to own these systems.

Permittee: The permittee would continue to be the property owner or facility owner; the
FKAA would carry out the operating permit requirements for the permittee and
would assist the permittee in permit renewals.

Fees and Charges: The permittee would continue to be responsible for all annual or periodic
renewal fees although the permittee likely will be billed by FKAA for the fee.

Design and
Permitting:

Design and permitting of both OWTS and private treatment plants should be
the choice of FKAA; it could either perform both, one, or none. If by others
FKAA should exercise review and approval authority. The FKAA should also
establish minimum design standards.

System Installation: Like design and permitting, system installation should be the choice of FKAA.
If installation is by others qualified and certified to install OWTS or package
plants, FKAA should oversee the installation and start up of all systems.

Operation, Maintenance, and Monitoring

Onsite Systems: FKAA would operate and maintain and perform all required monitoring, either
through its own staff or through contract operators retained by FKAA. FKAA
would in turn bill the system owners.

Private Wastewater
Treatment Plants:

FKAA either could be responsible for the operation, maintenance, and
monitoring, similar to onsite systems, or it could merely provide oversight to
the operation, maintenance, and monitoring, and allow the owner to contract
directly with a contract operator. Oversight could consist of review of monthly
operating reports and an annual site inspection, similar to that described for
Indian River County in Section 9.3.2.

Perpetual Easements: FKAA and any management entities retained by FKAA must have
authorizations to enter property for inspections or repairs. This perhaps could
be a condition of the operating permit or franchise agreement, or some other
legal mechanism to allow entry.

Repairs: FKAA, through a legal mechanism, must be able to effect repairs on its own
and put a lien on the property until repaid.

in terms of capital facility and labor costs.
Exhibit 9-5 summarizes the specific imple-
mentation requirements of the recom-
mended management plan for onsite
wastewater systems and private treatment
plants.

9.4.4 General Implementation
Requirements
Besides the implementing mechanism
described above, there are manpower and
equipment needs that must be considered;
i.e., the FKAA would need to augment its
existing resources. The number and exper-
tise of the staff required by the FKAA
would depend on whether the FKAA
would contract for operation and mainte-
nance services for both OWTS and treat-
ment plants from one or several of the
private, state-certified operators (as per-
mitted under Chapter 153, Part III, Florida
Statutes) or would develop in-house
capability to undertake O&M. The FKAA
could consider establishing franchise areas
and contract with private, wastewater
contract operations firms with state-
certified operators to operate and main-
tain all facilities within the defined fran-
chise area. Franchises would be awarded
upon a competitive selection process and
separate franchises would be established
for OWTS and for package plants.
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9.5  Case Studies of OWTS
Management Structures
9.5.1  Georgetown, California24,25

The Georgetown Divide Public Utility
District created perhaps the oldest com-
prehensive onsite management program in
the United States. The program was
formed in 1971 around a subdivision
called Lake Auburn Trails. While the
subdivision would ultimately contain more
than 1,000 homes, it began with only a
few hundred units. Thus, a treatment
plant designed for buildout would initially
have insufficient flow to function prop-
erly. The sub-divider proposed onsite
systems as an interim measure. However,
the District was concerned about ultimate
housing density; the thin, poor soils; and
steep topography. They decided that
unmanaged onsite systems would not be
acceptable. An onsite public management
concept was thus proposed to the
Georgetown Divide District, which was
prepared to accept the responsibility for
monitoring and maintaining the onsite
systems, and sought and received authori-
zation in law from state and county
governments.

“Cradle to grave” management of indi-
vidual onsite systems at Lake Auburn

Trails has evolved into a highly successful
program with minimal environmental or
financial impacts. The District does not
“own” the systems, but it has all necessary
access to them, and full decisionmaking
authority regarding their acceptability in
siting and performance. The District also
does not install the onsite systems, al-
though it closely supervises installation by
private contractors. It assumes virtually all
other management responsibilities. The
District maintains the system and bills the
homeowner. The granting of an onsite
permit is conditioned with authorization
by the owner for the District to monitor
and maintain the system. Systems are
designed by District staff, using computer-
aided drafting and mapping tools. Both
conventional and alternative designs may
be employed. Each unit is tailored to soil
and slope conditions at the site. Inspection
devices are built into the units; the site
plan also incorporates landscaping and
grading provisions to control erosion.
Onsite environmental monitoring includes
sampling, testing, and flow measurements
of the drainfield or disposal areas. In
cooperation with the U.S. Geological
Survey (USGS), watershed monitoring is
also performed.

A part time staff of four who use a com-
puter system to schedule maintenance and
septic tank pump-outs, oversee more than
800 systems. An initial design and permit
fee of about $550, and annual fees of
about $170 on dwellings and $80 on
vacant lots, are sufficient to fully cover the
cost of the program, whose success is
attributed to “intimate” public agency
involvement and in-house expertise.

9.5.2  Stinson Beach, California26,27

Stinson Beach is a small town in Marin
County, located about 20 miles north of
San Francisco. Part of the beach is a park
that can draw 10,000 visitors on a week-
end. The town generally falls under the
jurisdiction of Marin County government.
There are approximately 700 onsite sys-
tems in Stinson Beach. It is another early
participant in the onsite management
concept.

In 1961 a county survey concluded that
surface and groundwaters were being
polluted by many of the town’s existing
onsite wastewater systems. In response,
the County created the Stinson Beach
County Water District, whose task was to
solve the problem. The Water District is
governed by a five-member, elected Board
of Directors who make policy and perform

24Prince, R. N. and M.E. David. 1988.  “Onsite Wastewater Management and Groundwater Protection”. Proceedings of the National Environmental Health Association, Third Annual Midyear Conference, Mobile,
Alabama. Georgetown Divide Public Utility District, Georgetown, California (also available from NSFC), 15 pp.
25Shephard, F. 1996. Managing Wastewater: Prospects in Massachusetts for a Decentralized Approach. Ad Hoc Task Force for Decentralized Wastewater Management. Waquoit Bay National Estuarine Research
Reserve. Massachusetts Department of Environmental Management, 103 pp.
26Shephard, F. 1996. Managing Wastewater: Prospects in Massachusetts for a Decentralized Approach. Ad Hoc Task Force for Decentralized Wastewater Management. Waquoit Bay National Estuarine Research
Reserve. Massachusetts Department of Environmental Management, 103 pp.
27Richardson, M.S. 1989. “Public Management, Operation and Maintenance of Onsite Sewage Systems.” In: Proceedings of the Sixth Northwest Onsite Wastewater Treatment Course, R.W. Seabloom
(ed), pp 368-384.
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water quality planning. Between 1961 and
1973, nine separate studies and proposals
for central wastewater collection and
treatment were rejected by voters. In 1973
the San Francisco Regional Water Quality
Control Board (SFRWQCB) intervened,
putting Stinson Beach on notice. All onsite
systems were to be eliminated by 1977,
and a building moratorium would go into
effect forthwith. Even so, a tenth central
sewerage and treatment proposal was
rejected. Voters were not only alarmed by
the estimated costs, but were unconvinced
that alternatives had been sufficiently
considered. An eleventh study, specifically
undertaken to examine alternatives,
concluded that onsite wastewater systems
remediation was both the most cost-
effective and environmentally benign
alternative.

Concurrence was sought from both the
regional board and the state legislature,
which enacted special legislation (consis-
tent with California Water Code provi-
sions) in 1978 empowering the Stinson
Beach County Water District to establish
the Stinson Beach Onsite Wastewater
Management Program. The program
would be managed directly by the
SFRWQCB, rather than to Marin County,
and would govern the permitting, con-
struction, inspection, repair, and mainte-
nance of old and, later, new systems.
Rules and regulations were approved by

the regional board on a trial basis, and
were later made permanent. Rules and
regulations (and ordinances) have evolved
as problems were encountered, there being
few precedents to go on.

Ownership of the systems, and ultimately
the responsibility for repairing or upgrad-
ing them, rest with the building owner.
But operating permits are required, and
program staff perform inspections and can
issue citations that list violations and
provide a timetable for remediation. Upon
program initiation, a house-to-house
survey was used to identify the most
critical failures or substandard systems
from which came interim permits to
operate. As in the case of Georgetown, the
permit to operate is conditional on autho-
rizing the district to enter property for
purposes of inspection and, if need be,
repair. Conventional systems are inspected
every two years, alternative systems (now
stipulated for some areas) every quarter.
The operating permit may carry condi-
tions, or varying periods of validity. The
regulations provide penalties for noncom-
pliance of up to a $500 fine or 60 days
imprisonment, each day considered an-
other count. The District also has the
power to effect its own repairs and put a
lien on the property until repaid, has
access to low-interest state loan funds for
low-income households. However, it has
rarely had to take strong measures be-

cause the District is also empowered to cut
off the water supply of a non-complier,
something, it has had to do occasionally.
During the initial period, about half the
existing systems were found to require
repair or replacement.

Five staffers approve plans, and inspect
and handle compliance. The budget is met
partly out of tax revenues and partly by
$53 per household semiannual fee. Fees
are charged for special or compliance
inspections.

Problems encountered at Stinson Beach
mostly had to do with delays as bugs were
worked out and sudden demands were
put on staff as well as private engineers
and installers. In 1992, the SFRWQCB
imposed a moratorium on new systems
pending reevaluation of the program. This
resulted in revised technical requirements,
approval and tracking procedures, and
the development of a more adequate
staffing and fee structure. New ordinances
were passed in 1994, and the program is
back on track. Not without some growth
pains, this 17-year-old program is re-
garded as both successful and adaptable
to other locales.

9.5.3  Westboro, Wisconsin28,29

Westboro, Wisconsin, was one of the first
communities to participate in the Small
Scale Waste Management Project run by
the University of Wisconsin. In 1974, the

28Otis, R.J. 1978. An Alternative Public Wastewater Facility for a Small Rural Community. Report of the Small Scale Waste Management Project, University of Wisconsin-Madison, College of Engineering,
Madison, Wisconsin.

29Otis, R.J. and K. Sirotiak. 1987. “Sewer-septic Tank Hybrid Promises Savings.” Civil Engineering, August 1987. American Society of Civil Engineers, New York.
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69 occupied buildings of the town were
served by individual septic tank systems,
80 percent of which were thought to be
failing, either by discharging above
ground or leaking into a drain system
leading directly to a creek. The state’s
Department of Natural Resources issued a
consent order for Westboro to correct the
problem. The community formed “Sani-
tary District No. 1 of the Town of
Westboro,” and hired an engineering firm
to draw up a facilities plan for a central
treatment plant. The estimated cost of the
centralized facility was $5,500 per build-
ing. Furthermore, the town was ranked
372 out of 395 applicants on the priority
list for EPA construction grant funding.
The Small Scale Waste Management
Project stepped in with its own proposal.
For most of the town, repaired individual
septic tanks combined with small diameter
gravity sewers would transport the efflu-
ent to one of two alternating community
drainfields. Houses not connected would
be provided with the new individual
septic systems, but they would be owned
and operated by the Sanitary District. The
revised estimated costs were $3,900 per
building, a savings of 30 percent. The
Westboro system has now been in opera-
tion for approximately two decades.

Wisconsin also has a statewide grant
program, called the Wisconsin Fund, for
failed system upgrades. Depending on a
homeowner’s income eligibility and other

qualifications, it will pay for up to 60 per-
cent of the cost of onsite wastewater
system upgrading or replacement.

9.5.4  Cass County, Minnesota30

Cass County is typical of the counties in
the “Northern Lake Ecoregion” of Minne-
sota, which have evolved from an
economy based on agriculture and timber
to an economy where the lakes and associ-
ated tourism have become very important.
Because much of the development and
growth around the lake regions took place
in earlier years, little consideration was
given to lot sizes, soil types, or water
quality impacts from onsite systems. Cass
County is now faced with a growing
number of non-conforming onsite waste-
water systems around many of its rural
lakes. Furthermore, the state Shorelands
Management Act and Minnesota Pollution
Control Agency (MPCA) regulations are
setting tighter regulatory wastewater
standards, which Cass County is obliged
to enforce. Many residents were placed in
the position of being unable to sell their
homes because they could not provide a
“conforming” septic system on their
property. Cass County was pressed to look
for answers.

In 1994, the County developed the con-
cept of the “Environmental Subordinate
Service District,” whereby a township, as
the local unit of government, can effec-
tively provide, finance, and administrate

governmental services for subsets of its
residents. Establishment of such districts
within a town is authorized under Minne-
sota Statute 365A. The purpose of these
districts is to provide a self-sufficient,
effective, and consistent long-term man-
agement tool, chiefly for neighborhood
alternative collection systems and commu-
nal subsurface wastewater infiltration
systems (SWIS), or cluster systems. This
model is innovative because it stays at the
grass roots level where the affected prop-
erty owners and the township remain
involved. Cass County provides technical
and support assistance when required, but
is not directly involved on a daily basis.
The partnering between the townships
and the county has allowed resource
sharing, improved communication, and
thus has opened up prospects for other
cooperative ventures such as land-use
planning, road improvements, and geo-
graphic information systems.

Once a Subordinate Service District is
created by petition and vote from the
residents needing the specific service, a
County/Township agreement is signed.
The County then determines the system
design, handles construction oversight,
gives final approval for the collection
system, commits to yearly inspections, and
assures regulatory compliance. The SWIS
are located away from lakes, wells, and
groundwater supplies. Cass County
allows systems to lie on county-adminis-

30Shephard, F. 1996. Managing Wastewater: Prospects in Massachusetts for a Decentralized Approach. Ad Hoc Task Force for Decentralized Wastewater Management. Waquoit Bay National Estuarine
Research Reserve. Massachusetts Department of Environmental Management, 103 pp.
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tered land in order to defray residents’
costs, or to enable optimal siting.

The township is the legal entity that
secures management services needed for
the district to function. Other key players
are the MPCA’s Brainerd Regional Office,
providing regulatory and technical assis-
tance, the Association of Cass County
Lakes for lake and water quality monitor-
ing and educational support, the Minne-
sota Association of Townships for their
legal counsel, the Mutual Service Insur-
ance Agency for insuring the townships
and the district wastewater collection
systems, the Tri-County Leech Lake Wa-
tershed (district) for engineering funding,
and the Woodland Bank of Remer, which
is providing low interest financing to
residents.

However, another major player is the
Rural Utilities Services (formerly the Rural
Electrification Association). A key compo-
nent missing from the districts was an
operations, maintenance, and manage-
ment program. Therefore, Cass County
sought out the local utility, Crow Wing
Power and Light (Brainerd, MN), and
asked them to consider cluster system
management. Crow Wing Power and
Light now provides the following services
as utility managers: (1) security monitor-
ing; (2) monthly inspections (they also
maintain the grounds); (3) through a
subcontractor, pumping of individual

septic tanks, and any other repair or
maintenance required; and (4) record
keeping—logs are kept of inspections and
repairs/maintenance. Bills are sent to the
residents every 6 months, totaling about
$200 per year per household.

A management maintenance contract is
negotiated for the utility’s services, thus
reducing the need for additional staffing
by the town itself. The township remains
the legal entity guaranteeing any unpaid
charges through its power to levy special
district taxes.

9.5.5  Paradise, California31

The Town of Paradise is one of the largest
unsewered communities in the United
States. But residents have opposed the
installation of a central wastewater collec-
tion and treatment system to process the
wastewater generated by both single-
family residences and commercial devel-
opments within the town. Instead, in
1992, the Town of Paradise created an
Onsite Wastewater Management Zone
(OWMZ), by Town Council adoption of
an ordinance (No. 219) which established
the regulatory provisions for the installa-
tion and maintenance of onsite wastewa-
ter systems. The establishment of the
OWMZ was the result of engineering
studies that suggested that long-term
reliance upon onsite systems as the pri-
mary method of sewage treatment and

disposal would require active oversight
and management.

OWMZ regulations require that permits be
obtained to construct, operate, and repair
onsite systems. The town will not issue an
operating permit until as-built plans have
been received, and, for alternative systems,
operating and maintenance manuals have
been submitted by the system designers.
All systems must be periodically evaluated
for compliance. Inspections are required
whenever the system is pumped, the
property is sold, or a complaint is filed.
Otherwise, inspections are required at
least every 7 years except in identified
“areas of concern,” where scheduled
inspections occur more frequently. An
onsite system must be operating without
failure and the septic tank must be
pumped regularly to permit continued
use. Septic system evaluators, typically
septic system installers (but also registered
environmental health specialists and
designers), have been trained and certified
by the OWMZ to fulfill this function.

Evaluation reports submitted to the
OWMZ by these licensed professionals
detail the operational efficiency of the
septic system. Receipt by the OWMZ of an
evaluation report that documents a failing
onsite system results in the property
owner being notified by the OWMZ to
repair the system at the owner’s expense.
The owner must demonstrate proof of

31Shephard, F. 1996. Managing Wastewater: Prospects in Massachusetts for a Decentralized Approach. Ad Hoc Task Force for Decentralized Wastewater Management. Waquoit Bay National Estuarine
Research Reserve. Massachusetts Department of Environmental Management, 103 pp.
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compliance within 30 days or the operat-
ing permit will be withdrawn, and abate-
ment procedures implemented. Ultimately
the town may abate and place a lien on
the property. Owners may apply to the
town for financial assistance in upgrading
systems to compliance standards.

The receipt of an evaluation report that
documents a functioning system results in
an Operating Permit, which authorizes
the continued use of the system for a
specified period of time, based upon the
age of the system and its observed opera-
tional history. For a household onsite
wastewater system, the annual charge is
$14.20, typically itemized on the water
bill.

9.5.6  Nova Scotia, Canada32,33

A law passed in 1982 allows Nova Scotia
towns and municipalities to create Waste-
water management districts, which pro-
vide uniform services to building owners,
regardless of the mix of technologies and
regardless of who owns the systems. All
property owners in the district are obliged
to participate in the funding, paying an
annual charge that covers capital recovery
as well as operation and maintenance
costs. Boundaries of the district need not
coincide with the existing town bound-
aries, and would typically be smaller. In
fact, the district may be “noncontiguous,”
consisting of individual properties or

groups of properties that require special
consideration for environmental or histori-
cal reasons.

The administrative institution is either a
sewer or public works committee of the
municipal council. It is vested with all the
necessary authorities and duties. It can
own or lease land, make contracts, and fix
and collect charges, and it is held respon-
sible for overall planning; upgrades; and
design, construction, inspection, operation
and maintenance of all types of systems.
Finally, it can enter private property to
inspect, repair, or replace malfunctioning
systems.

In Port Maitland (population 360), a
preliminary study estimated a per house-
hold cost of $6,000 to $10,000 to install a
conventional collection system and treat-
ment plant. The town opted instead for a
mix of individual onsite systems and four
cluster systems fed by gravity sewers to
central septic tanks, siphon chambers, and
contour subsoil wastewater infiltration
trenches. Installation costs were approxi-
mately $2,400 per dwelling unit. Mainte-
nance, repair, and septic tank pumping
are provided by private contractors with
the District. Annual fees per household
were $65 in 1994. Recent studies have
shown that despite seasonally high
groundwater, the systems are functioning
well.

Guysborough, with a similar population,
adopted a plan that includes a small
conventional treatment plant for part of
the town, an aerated lagoon for another
part, and individual onsite systems for a
third part. All owners were assessed
$2,100 initially, and were charged annual
fees of $125 in 1994.

Voter approval of residents living in the
district is required; it must be presented to
them as a complete plan that has consid-
ered sites, boundaries, servicing options,
preliminary designs, and cost estimates.
However, districts have often been voted
down. Only three Nova Scotia towns had
adopted such districts by the spring of
1994. Of 16 others that considered it,
decentralized management was actually
recommended in 14 cases. But six had
chosen to centralize, and five were still in
nebulous discussion. Five others were
actively considering Onsite Wastewater
Management District programs. Equity of
either service or cost has been an issue in
towns considering a mixed approach.
Furthermore, central sewerage is often
regarded by the public as more desirable
and less interfering. Aside from questions
of equity, voters have not always per-
ceived that a problem existed, or that a
wastewater management district was the
entity to fix it.

32Otis, R.J. 1978. An Alternative Public Wastewater Facility for a Small Rural Community. Report of the Small Scale Waste Management Project, University of Wisconsin-Madison, College of Engineering, Madison,
Wisconsin.
33Mooers, J.D. and D.H. Waller. 1994. “Wastewater Management Districts: the Nova Scotia Experience.” In: E.C. Jowett, Proceedings of Conference on Wastewater Nutrient Removal Technologies and
Onsite Management Districts. Waterloo Centre for Groundwater Research, University of Waterloo, Ontario, pp. 171.
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APPENDIX B
EXHIBIT B-1
Public Forums
Attendees for the Three Public forums That Were Held January 26-28, 1998
Lower Keys Attendees:

General Public Project Team County Staff Media
Alicia Putney
Debbie Robertson
Mark Robertson
Donald Wilson
Heinz Kropp
Gordon A. West
Joan Grander
Nancy Hunting
John Seney
Jim Sommit
Joel Rosenblatt, P.E.
Richard Herbert
Linda Yorde
Marney Womack
Mike Rees
Terry McDaniel
Tom Meredith
Jeanne Somma
David W. Tuttle
Jim Reynolds
J. DeMatteis
Damann Anderson
Bill Theiss
Wendy Nero
Rich Flowers
Bill Becker

Ken Williams
Damann Anderson
Bill Theiss
Wendy Nero

George Garrett
Rich Flowers

Laurie
Kamatz
Bill Becker

Upper Keys Attendees:
General Public Project Team County Staff Media

Charlie Brooks
John Lee Caudle
Kathleen M. Caudle
Denis Stedman
Capt. George McHugh
Coman Monroe
Earl Becker
Chris Schrader

Ken Williams
Bill Theiss
Damann Anderson
Wendy Nero

George Garrett
Isabelle Reid

None

Middle Keys Attandees:
General Public Project Team County Staff Media

Bob Ernst
Taras Lyssenko
Paul Lesle
Gene Kibbe
Bill Smith
Richard Grathwohl
Jean T. Castagno
Chris Anisko
Susan Esliger

Ken Williams
Bill Theiss
Damann Anderson
Wendy Nero

George Garrett
Isabelle Reid

None
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