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Executive Summary

Section 8 of Chapter 99-395, Laws of Florida, requires the Department of Environmental Protection and Department of Health to report to the legislature no later than January 1, 2003, on wastewater treatment in the Florida Keys.  The specific issues to be addressed in this report are:

· The state of wastewater treatment technology.

· Treatment capabilities and operation and maintenance requirements of various sizes and types of wastewater facilities and onsite sewage treatment and disposal systems, with emphasis on individual and smaller systems.

· Status of research on fate and transport of nutrients associated with wastewater disposal in the Keys.

· Assessment of overall water quality in the Keys.

Chapter 99-395, Laws of Florida, also requires the two departments to make specific recommendations on any changes to wastewater treatment and disposal that may be warranted.  The substantive provisions of the report address these matters to the extent possible given the inconclusive nature of available evidence.  A map of the Florida Keys is included after this section to aid in understanding the geographical relationship among the areas referenced.

This report includes sections prepared by the Department of Environmental Protection (section 1) and the Department of Health (section 2).  Each section contains individual observations and conclusions.  Jointly endorsed recommendations supported by this report are as follows:

· Maintain and enforce the existing wastewater treatment and disposal requirements set forth in Chapter 99-395, LOF.  

· Continue to support monitoring and research activities to establish the basis for future decisions regarding wastewater treatment and disposal requirements.  

· Encourage the use of the most effective wastewater treatment and disposal systems, considering economics and reliability, to protect water quality and public health in the Florida Keys.

The Department of Environmental Protection’s supplementary conclusions are summarized below:

· There is insufficient scientific evidence on the effects of nutrient and other pollutant loading on the nearshore waters of the Keys to serve as a basis for developing alternative water quality criteria to those in chapter 99-395, LOF.

· There is insufficient evidence of permanent fixation of phosphorus in submerged limestone to justify adjustment of the phosphorus effluent limit in Chapter 99-395, LOF.

· There is no reason to doubt that “advanced waste treatment” (AWT) can be successfully implemented in the Florida Keys by the larger facilities for which it is required.

· Technology for achieving “best available technology” (BAT) treatment exists and there are a number of manufacturers.  The limited information available to date for construction costs indicates that BAT facilities may not be as expensive as initially estimated.  Until newly permitted facilities have a history of operation during design conditions, judging their adequacy from a permitting standpoint must be withheld.  Minimal information is available for the operating and maintenance costs for BAT facilities and no reliable conclusions can be drawn.  

· Operator training and attendance as well as monitoring requirements should be upgraded. 

The Department of Health’s supplementary conclusions are summarized below:

· Significant numbers of cesspits remain in place throughout the areas designated to be sewered in the Master Wastewater Plan.  It is unlikely that all of these areas will be sewered by 2010.  Local government and state agencies should assess this situation and plan accordingly.

· Significant numbers of permitted onsite systems requiring upgrade for nutrient removal by 2010 are in designated “cold” spot areas.  Local governments should address the requirement to upgrade these systems and identify funding sources to assist homeowners.

· Local governments and utilities should pursue the concept of decentralized or clustered systems to provide wastewater treatment in those areas where sewers are not financially feasible and lot size prohibits or limits onsite sewage treatment options.

· The EPA has adopted voluntary guidelines for management of onsite systems and is encouraging state and local government to adopt these guidelines.  Local governments should consider adoption of ordinances to manage onsite systems like any other utility, assessing monthly fees to cover maintenance, sampling and repair. 
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Section 1 – Department of Environmental Protection

1.1
Water Quality

1.1.1
Introduction

There are numerous actions, documents, and studies addressing water quality in the Florida Keys, the most noteworthy of which are discussed herein.  Florida’s original designation of the Florida Keys as an Area of Critical State Concern was done administratively in 1979.  As a result of a challenge, the designation was made legislatively under the Florida Keys Area Protection Act (s. 380.0552, F.S.) in 1986, establishing the need to conserve and protect the natural environment, historical and economic resources, scenic beauty, and public facilities.  The 1990 Florida Keys National Marine Sanctuary and Protection Act (P.L. 101-605) established 2,800 square nautical miles of coastal waters as the Sanctuary.  A joint federal-state role was created for developing a Water Quality Protection Program and the U.S. Environmental Protection Agency (EPA) and the Department of Environmental Protection (DEP) became the responsible entities to adopt the program as a result of additional federal legislation in 1992.  

Monroe County adopted a Comprehensive Plan, Rule 28-20.100, F.A.C., in 1991 addressing the needs for the Area of Critical State Concern.  Revisions (1993) of the Comprehensive Plan resulted in an often referenced 1995 Final Order and Recommendation by a Hearing Officer.  The Hearing Officer found that the nearshore waters had exceeded their carrying capacity for additional nutrient (phosphorus and nitrogen) loads.  Sewage and stormwater from then-existing development in the Florida Keys were degrading nearshore waters that were at or over carrying capacity.  Further revisions to the Comprehensive Plan (Administrative Commission Rule) have been made.  That rule requires the use of advanced waste treatment (AWT) or best available technology (BAT) for wastewater treatment.  

The Water Quality Protection Program Steering Committee, established pursuant to federal law, approved a water quality protection program document in 1996 that identified major environmental and land development related concerns in the Florida Keys.  Then, the EPA (1998) reported on a number of conditions, many relating to anthropogenic (human-introduced) nutrients, in the Florida Keys that were leading to undesirable changes in the ecological balance in the nearshore waters.  About 100 studies, reports, and publications, many of which relate to ecological conditions and especially to water quality in the Florida Keys, are cited in the EPA report.  

The interest in managing land development using a carrying capacity approach was emphasized in Gubernatorial Executive Order (EO) 96-108.  As directed by subsequent EO 98-309, the Department of Health (DOH) and DEP worked with the Water Quality Protection Program Steering Committee to develop wastewater treatment and disposal standards for the Florida Keys.  That effort resulted in Section 6 of Chapter 99-395, LOF.  Also in response to the EO, the Department of Community Affairs and the U.S. Army Corps of Engineers sponsored a carrying capacity study.  The report on the three-year study, currently undergoing revision, deals with a broad range of issues in an attempt to determine the ability of the entire Florida Keys ecosystem to withstand impacts of land development.  

There also is an important, but incomplete, study of water quality in canals and adjacent nearshore water in the Little Venice Neighborhood of Marathon, begun in 2001.  The study focuses on the impact of eliminating individual on-site treatment and disposal systems (including cesspits) and providing centralized AWT facilities.  More detailed information on each of these major efforts is summarized in the subsections below.

1.1.2
“Water Quality Protection Program Document for the Florida Keys National Marine Sanctuary” (1996)

Continental Shelf Associates, Inc., under EPA’s direction, identified corrective actions, monitoring, research/special studies, and public education/outreach as essential to a water quality protection program for the Florida Keys.  Recommendations were made for actions to carry out a Water Quality Action Plan.  The document noted a number of threats to water quality, including inflows from Florida Bay, landfills, hazardous materials, mosquito spraying, canals, marinas and live-aboards, stormwater, and domestic wastewater.  Much of the current water pollution control effort, including the studies supported by the Water Quality Protection Program Steering Committee, may be traced back to the recommendations contained in this early study.

1.1.3
“Water Quality Concerns in the Florida Keys:  Sources, Effects, and Solutions” (1998)

The EPA reported that sewage treatment and disposal methods combined with stormwater discharges were significant contributions to contaminating groundwater and nearshore waters, including canals and other surface water having low circulation.  The contamination included nutrients and human pathogens.  Sewage discharges from boats were identified as degrading water quality in marinas and other anchorages in areas where relatively little water circulation takes place.  Additional nutrients to the surface waters of the Florida Keys were attributed to the discharge from Florida Bay and currents in the Gulf of Mexico.  The reported noted that coral habitats were in declining health, but no definitive studies had been completed to establish a link to, or the geographical extent of, the impact of anthropogenic nutrients.

1.1.4
“Florida Keys Carrying Capacity Study” (2002; under revision)

The carrying capacity study develops a variety of concepts in an effort to address the level of land use development in the Florida Keys that could occur without significant adverse impacts to natural and human resources.  The study has as its centerpiece an analytical model with socioeconomic, fiscal, human infrastructure (traffic), integrated water, marine, and terrestrial modules.  Ideally, the model output would establish a set of maximum impacts than can be tolerated by these resources.  The model implies that impacts could be modified through the informed implementation of existing technologies.  However, the problem of identifying specific impacts and discrete thresholds for complex marine and terrestrial ecological systems remains unsolved.  Despite the level of interest in the marine environment, the model is unable to generate predictions of nearshore water quality impacts from stormwater and wastewater.  To paraphrase a portion of the study’s conclusions:

The model scale does not permit an assessment of the effects of nutrient and pollutant loading on the very-near shore waters, including canals and other areas with low circulation.  Studies indicate eutrophication in some canals, as well as the presence of human pathogens.  Sporadic beach closings remind us of localized episodes of contamination.

Due to the concern over the validity of any conclusions about water quality in the immediate nearshore marine environment, a canal impact assessment module was added to the study.  The effects of different pollutant loads on water quality in dead-end canals were estimated in an attempt to address water quality in circulation-limited waters and in the area extending about 250 feet from the open end of the canals.  Tidal flushing was used to predict the pollutant concentrations generated by wastewater discharges from the adjacent waste-shed to the canals.  Estimates were made for ten of the 480 canals in the Florida Keys.  The difference in wastewater pollutant loading between existing conditions and that occurring if wastewaters were treated as proposed in the Monroe County Sanitary Wastewater Master Plan was significant.  (The Master Plan recommended facilities that would comply with Chapter 99-395, LOF, and that wastewater would be transported, treated and disposed of external to the canal wastesheds.)  Total nitrogen and total phosphorus in the ten representative canals would be reduced by 69% and 73%, respectively, by complete implementation of the Master Plan.   

1.1.5
“Little Venice Water Quality” (under development)

Baseline data is currently being collected to establish existing water quality in the canals.  Bacteriological data also is being collected.  After the treatment plant currently under construction is operating, the changes in water quality and bacteriological characteristics are to be documented to demonstrate the value of improving wastewater treatment.  The sampling program began in 2001 and will continue for two years after the treatment plant is in operation.  Elevated levels of fecal bacteria have been documented.  As expected, water quality in the canals is not as good as that outside of the canals.  The worst water quality is being found near the head end (furthest from open water) of the canals.  The head end of the canals also has the poorest water circulation.  Use of the study results to predict potential water quality improvements in other hot spot areas in the Florida Keys having canals may be possible.

1.2
“Fate of Wastewater Nutrients in Florida Keys Groundwater” (1999)

Researchers at Pennsylvania State University and Florida State University studied the fate and transport of wastewater nutrients after underground injection.  Wastewater was given secondary treatment at the Key Colony Beach facility before its injection at depths between 60 feet and 90 feet below ground.  (Secondary treatment removes many contaminants but has minimal effect on nutrients.)  The freshwater effluent plume rose through the heavier saline groundwater to the mud layer capping the limestone formation.  The plume moved in a dominant easterly-southeasterly direction.  Plume dispersion occurred in all directions.  

Nutrients were diluted and removed from the effluent plume as it migrated through the limestone.  Phosphate was partially sorbed (taken up and held) to the calcite surface of the limestone and where it is believed to have precipitated to rock surfaces and become immobile.  While transport and fate of phosphate was the focus of the study, results for nitrate found it, in contrast, to be relatively mobile.  Nitrate reduction apparently occurred as a result of microbiological processes in the groundwater.  The author concluded that secondary treatment followed by injection into Key Largo Limestone resulted in reduction of phosphate and, to some extent, nitrate from the effluent.  However, the researchers recognized the need to better determine the transport and fate of nitrate in order to understand the impact of injected secondarily treated wastewater in Key Colony Beach.

1.3
Wastewater Treatment Technology

1.3.1
Introduction and Existing Facilities

DEP regulates about 250 treatment plants in the Florida Keys.  Existing facilities must meet, at a minimum, secondary treatment requirements.  Chapter 99-395, LOF, requires higher treatment standards for facilities that are newly permitted or expanded subsequent to the effective date of the law (June 18, 1999).  These higher standards must be met for all facilities no later than the July 1, 2010.  The vast majority (95%) of existing facilities in the Keys provide secondary treatment and the mandatory disinfection of wastewater.  

Secondary treatment reduces suspended solid matter and oxygen demanding substances from wastewater and must meet effluent limits of 20 milligrams per liter biochemical oxygen demand and 20 milligrams per liter total suspended solids (on an annual average basis).  This is accomplished by supplying air to a cultivated growth of waste reducing organisms and by settling out the organic and inorganic matter.  Mandatory disinfection kills about 99.99% of the fecal bacteria indicators in the treated wastewater.  Chlorination is the most common means of achieving disinfection.  Secondary treatment does not significantly reduce nitrogen or phosphorus nutrients from wastewater.

The useful lives of wastewater treatment facilities vary with the quality of the initial equipment and materials, the level of ongoing attention given to repair and replacement (especially for electrical and mechanical equipment), and the need for greater capacity or treatment level.  Well-built and maintained facilities that are not subject to expansion and upgrade demands should have useful lives in excess of 20 years.

The definition of advanced waste treatment (AWT) in Chapter 99-395(6)(a), LOF, establishes effluent limits of 5 milligrams per liter biochemical oxygen demand, 5 milligrams per liter total suspended solids, 3 milligrams per liter total nitrogen, and 1 milligram per liter total phosphorus (on an annual average basis).  An intermediate level of treatment is defined in the same paragraph of Chapter 99-395 and is referred to as “BAT” (best available technology) throughout this report.  The effluent limits for BAT are 10 milligrams per liter biochemical oxygen demand, 10 milligrams per liter total suspended solids, 10 milligrams per liter total nitrogen, and 1 milligram per liter total phosphorus (on an annual average basis).  Both of these treatment levels are intended to significantly reduce nutrients, which have been identified as primary pollutants of concern in the Keys.   The processes that reduce nutrients also increase the reduction of suspended solids and biochemical oxygen demand beyond that achieved by secondary treatment.

There are over two hundred small DEP permitted wastewater treatment facilities in the Florida Keys having wastewater flows less than 100,000 gpd (gpd).  Facilities of this size are subject to the requirements for the BAT intermediate level of treatment.  There are fewer than ten larger DEP permitted wastewater treatment plants having wastewater flows greater than 100,000 gpd in the Florida Keys.  Facilities of this size are subject to the requirements for the AWT level of treatment.  Several of the small facilities already have been designed and permitted to meet BAT.  Only two large facilities (Key West and Key Colony Beach) have been designed to remove nutrients but neither is required by permit to produce AWT.  (As noted previously, only new facilities and expansions of existing facilities are immediately required to achieve treatment beyond secondary according to Chapter 99-395, LOF.)  No domestic wastewater treatment plant directly discharges treated effluent to surface water in the Florida Keys.

Outside the Keys, treatment plants generally are permitted based on site-specific “wasteload allocations” and, thus, have a wide variety of effluent limitations designed to meet local water quality conditions.  Other treatment plants are permitted to meet technology based standards such as secondary treatment or AWT.  Advanced waste treatment, while uncommon in the Florida Keys, has been used on the mainland for more than 20 years, where there now are about 60 facilities operating with the same AWT effluent limits set forth in Chapter 99-395, LOF.  (Perhaps double that many facilities currently produce or are capable of producing this qualify of effluent.)  Most of these (about two-thirds) are relatively large facilities with flows exceeding 500,000 gpd.  A review of reported effluent limit violations over the past few years indicates that both large and small plants produce effluents that generally meet at least the BAT nutrient limits.

The number of AWT facilities with flows less than 100,000 gpd is limited and most of them involve wetlands as part of the treatment.  A performance comparison of such “wetland” facilities to treatment plants in the Florida Keys would be inappropriate as wetland treatment would impact surface water and would be prohibited by the Outstanding Florida Water designation for the Florida Keys.  

Notably, the Hiawatha Condominiums (36,000 gpd design flow) located in Palatka, Florida, is not a wetlands facility and thus more comparable to potential Keys facilities.  It is permitted for discharge at AWT limits and would reliably meet the BAT limits established for small treatment plants in the Florida Keys.  This treatment plant serves a residential complex and a restaurant.

1.3.2
Treatment Technology

Concern for the practicalities and costs of protecting water quality in the Florida Keys led the DEP to contract for an engineering consultant, CH2MHill, to evaluate the technologies available for small (2,000 to 100,000 gpd) wastewater treatment facilities to reduce nitrogen and phosphorus.  Such small facilities would typically serve 10 to 600 residences.  The substance of the resulting report, “Evaluation of Nitrogen and Phosphorus Removal Technologies for Small Wastewater Treatment Plants,” is summarized below.

Nitrogen reducing technology is generally a two-step process involving biological transformations of organic nitrogen and the oxidation of ammonia nitrogen and then biological denitrification in an oxygen deficient environment.  Phosphorus reducing technology generally involves chemical precipitation by mixing a metal salt such as alum into the wastewater.  Final effluent filtration generally is recommended for use with these technologies to reliably achieve the 10 milligram per liter total suspended solids limitation associated with BAT.  The contractor evaluated approximately 25 manufactured systems.  (Manufactured systems are often referred to as “package plants” as they are delivered to the treatment site in some stage of preassembly.)  

Seventeen site visits were made to operating plants in Florida, New York, New Jersey, and Massachusetts.  The Hiawatha Condominiums sewage treatment plant previously noted was inspected.  Only one (Hiawatha Condominiums) of the inspected facilities was required to produce effluent within the BAT envelope of 10 milligrams per liter biochemical oxygen demand, 10 milligrams per liter total suspended solids, 10 milligrams per liter total nitrogen, and 1 milligram per liter total phosphorus.  The other inspected facilities generally were subject to nitrate and ammonia limits but a few were required to reduce total nitrogen.

The consultant developed costs for constructing, operating and maintaining new treatment systems and retrofitting existing secondary treatment plants to accommodate the nutrient reducing technologies.  Note that the cost comparisons presented below do not incorporate the costs associated with sewer systems (collection facilities).  Sewer system costs would be common to both secondary and nutrient treatment systems and are thus irrelevant to the treatment cost comparison.  Sewer systems constructed in the public right-of-way in the Florida Keys represent 60% to 80% of the total costs to build centralized wastewater management systems. 

1.3.3
Estimated Construction Costs

Cost comparisons are extremely complicated and variable, especially in the case of retrofitting existing facilities.  Costs vary based on performance requirements, design, size (capacity), existing components, site characteristics, financing terms, etc.  Relative costs are presented below as ranges to give an idea of the variability.  The CH2MHill report referenced under paragraph 1.3.2 above contains detailed information about the available technologies and their costs. 

1.3.3.1
BAT Systems

A new BAT system is estimated to be roughly 20% to 100% more expensive to construct than would be a conventional secondary treatment facility, depending on circumstances.  However, BAT facilities generally will cost about 50% more to build than will secondary treatment facilities. The cost to build treatment facilities greatly varies with the performance level, design, size, site characteristics, and financing.  For example, the construction cost for secondary treatment per residential unit ranges from about $7,700 to serve about 20 residences to less than $1,300 to serve about 480 residences.  The smaller the facility, the greater the cost differential. 

The cost to retrofit an existing secondary treatment plant with BAT capability cannot be directly benchmarked to secondary treatment since there would be no change (zero cost) to the existing base facility.  However, retrofit costs can be compared to the cost of new secondary treatment plants.  The cost to upgrade (retrofit) plants would be on the order of 30% to 40% of the cost of new secondary treatment facilities.  

1.3.3.2
AWT Systems

New AWT systems for flows in the range of 100,000 gpd to 2 million gpd are estimated to be roughly 60% to 90% more expensive to construct than would be a conventional secondary treatment facility.  As with BAT systems, the smaller the facility, the greater the cost differential between secondary treatment and AWT.  Most large facilities incorporate suspended growth technology.  

The cost to retrofit an existing secondary treatment plant with AWT capability is even more difficult to predict than that for the BAT situation noted above.  For example, the upgrade of the existing 10.0 million gpd Key West plant cost $6.6 million while the upgrade of the existing 340,000 gpd Key Colony Beach plant cost $2.7 million.  A comparison on a cost per 1,000 gpd (gpd) basis of the two upgrades ($660 per 1,000 gpd for Key West; $7,941 per 1,000 gpd for Key Colony Beach) demonstrates the extreme variation in costs. 

1.3.4
Estimated Operation and Maintenance Costs

1.3.4.1
BAT Systems

A new BAT system is estimated to cost from 10% to 90% more than that of a conventional secondary treatment facility to operate and maintain but, generally, about 30% more.  Even the cost to operate and maintain secondary treatment facilities greatly varies with size reflecting economies of scale.  For example, the cost per month per residential unit ranges from about $90 to serve about 20 residences to less than $15 to serve about 480 residences.   These costs do not include that for operating and maintaining the necessary sewer system nor do they include any debt service component associated with building the treatment facilities.

The cost to operate and maintain a retrofitted treatment plant to achieve BAT can be made using the assumption that operation and maintenance costs for a new secondary treatment plant would approximate that for an existing secondary facility.  Based on that assumption, the cost to operate and maintain BAT (modified secondary treatment plus anoxic tank and chemical feed) ranges from 30% to 70% more expensive than to operate and maintain a conventional secondary treatment plant.  The typical cost will be towards the high end of the range because most BAT facilities in the Keys will be small. 

1.3.4.2
AWT Systems

Operating and maintaining a new AWT system is estimated to cost 60% to 80% more than that for a conventional secondary treatment facility.  Economies of scale dampen the cost range and account for the relatively narrow AWT cost ratios (60% - 80%) compared to BAT cost ratios (10% - 90%) despite the higher level of treatment required.  As with most other cost comparisons, the higher cost ratios are for smaller facilities.

The relative cost differential to operate and maintain a retrofitted treatment plant to achieve AWT vs. secondary treatment can be made using two assumptions.  First, the operation and maintenance costs for new secondary treatment plant would approximate that for an existing secondary facility.  Second, the operation and maintenance costs for a retrofitted AWT plant would approximate that for a new AWT plant.  Then, the cost differential (with respect to secondary treatment) to operate and maintain AWT at retrofitted plants would be roughly the same 60% to 80% range as for new AWT plants noted in Subsection 1.3.4.1 above.  It is possible that the reported cost range (but not necessarily the upper end-point) is understated because of the case-by-case nature of upgrading large facilities.

1.3.5
Actual Performance in the Florida Keys

The treatment plants that recently have been built with nutrient removal capabilities do not have long enough operating histories to draw firm conclusions as to the practicality of achieving high levels of nutrient reduction.  Biological processes at treatment plants require time to establish.  Higher performance systems require greater attention and should be expected to have longer start-up periods than conventional secondary treatment processes.  Start-up periods, complete with hardware and operational adjustments, can require six months of careful attention before design capability is reliably evident.  Further, start-up periods can vary greatly depending on the ratio of initial loading of wastewater flows to design capacity.  It also should be noted that new facilities do not have the normal repair and replacement expenses that older facilities have.  Start-up expenses are not typical of long-term steady state operations. 

A small number (six) of BAT facilities in the Florida Keys have been designed and permitted in accordance with DEP’s requirements.  The DEP’s compliance inspections indicate that operating protocols are being followed.  All are new facilities even though they generally replaced existing treatment plants.  All are operating at flows that are relatively low with respect to design conditions.  Comments on these facilities and one of the two upgraded large (flows exceeding 100,000 gpd) AWT facilities are presented below.  The other large facility (Key Colony Beach) is not currently being operated in an AWT mode, and it has yet to be equipped with chemical feed for phosphorus removal.

· The new 12,000 gpd Island Tiki Bar (Marathon) suspended growth treatment plant has been in operation since November 2001.  The facility is performing as required under the operating permit.  However, it is receiving less than 20% of the design flow.  The construction cost was below the estimate for this size facility as presented in the report entitled “Evaluation of Nitrogen and Phosphorus Removal Technologies for Small Wastewater Treatment Plants” prepared by CH2MHill.  A comparison of the actual cost to operate and maintain the facility to that estimated by CH2Mhill is not possible because the operation and maintenance contract excludes power costs, and the owner does not separately track power bills for the treatment plant.  

· The new 15,000 gpd Boy Scouts of America (Brinton Center) uses a suspended growth process for wastewater treatment.  Operation of the treatment plant began in June 2001.  The facility is used intermittently throughout the year, and was in the shut-down mode during the fall of 2002.  Effluent during the summer of 2002 did not meet the phosphorus limitation. The construction cost was well below the estimate for this size facility as presented in the report cited above for the Boy Scout installation.  A comparison of the costs to intermittently operate a facility to that for continuously meeting effluent requirements should not be attempted.  Any comparison would be further complicated due to the aggregation of billing for power for the treatment plant with other Brinton Center power costs.

· The new 3,000 gpd Waffle House treatment plant (Key Largo) uses a suspended growth process for wastewater treatment.  Operation of the treatment plant began in January 2000.  Flow is less than 50% of design capacity.  The Waffle House facility is not achieving permitted nitrogen limits.  The construction cost was well below the estimate for this size facility as presented in the CH2MHill nutrient removal report.  Until the treatment plant consistently meets the permit limits, a comparison of operation and maintenance costs to those estimated by the CH2MHill engineers should not be made.

· The new 14,000 gpd John Pennekamp State Park suspended growth treatment plant (Key Largo) has been operating since November 2000.  “Off-the-scale” ammonia nitrogen influent loading has been experienced.  (The Pennekamp facility receives boating pump-out waste, recreational vehicle waste, park waste, and has closed system reuse.)  Subsequent to the DEP’s formal noncompliance notification for the Park’s failure to meet effluent limits, progress has been made in bringing down the nitrogen content of the effluent.  An engineering report has been issued as part of the process to enforce compliance with effluent limits.  An application for a permit to construct the facility modifications recommended by the Park’s consulting engineer is under review.  Major design and process control adjustments are expected to be necessary to fix the problem.   While the initial construction cost for the treatment plant is consistent with the estimates found in the CH2MHill report, the need for additional treatment may push the costs above the reported estimates.  The facility has not reduced total suspended solids to the level required for reuse.  As a result, the reuse system has been out of service.  Since the treatment plant has yet to meet effluent requirements, any comparison to estimated operation and maintenance costs is premature.

· The new 49,500 gpd Islander Resort suspended growth treatment plant (Islamorada) has been operating since January 2002.  Due to continued property construction and renovations, the facility has not yet reached full operational status.  Flows have yet to reach even 10% of the design capacity.  Effluent limits for nitrogen, phosphorus, and suspended solids were not met during the fall of 2002.  The construction cost was below the estimate for this size facility as presented in the CH2MHill report.  Evaluating operation and maintenance costs is complicated by the fact that there is a very low utilization of design capacity and thus a comparison with the operation and maintenance estimates contained in the referenced engineering report cannot reasonably be made.

· The new 6,000 gpd Ziggie’s Conch Restaurant suspended growth treatment plant (Islamorada) has been operating since October 2001.  The facility is not achieving the required limits for nitrogen.  Flow to the plant is highly variable (no flow is recorded for some days).  As with the Waffle House facility, this treatment plant was constructed for well below the CH2MHill cost estimate.  Until the treatment plant consistently meets the permit limits, a comparison of operation and maintenance costs to those estimated by the engineers should not be made.

· The 10 million gpd Key West treatment plant was upgraded at an approximate cost of $6.6 million.  Since larger plants were not included in the CH2MHill study, that addressed facilities having flows less than 100,000 gpd, analogous cost comparisons cannot be made.  The facility is achieving AWT effluent limits.

1.4
Treatment Plant Staffing

All sewage treatment plants permitted by the DEP must have one or more operators having appropriate skills.  For the small BAT facilities of concern (less than 100,000 gpd), a single Class C Operator is required.  There are four operator skill levels (“A” through “D”).  A Class C Operator has at least one year of operating experience, a high school diploma, and has taken a training course.  Class C Operators are not required to have specific knowledge or skill with respect to nutrient reduction technologies.  

There are two different flow related sets of requirements for operator attendance at small BAT facilities having flows up to 100,000 gpd.  One-half hour per day for five days per week and a weekend visit are required for facilities having flows less than 50,000 gpd. Three hours per day for five days per week and two weekend visits are required for facilities having flows between 50,000 and 100,000 gpd.  The difference between the operator attendance requirements is significant.  The attendance requirement is not related to the level of automation, the complexity of the technology/processes involved, or the required treatment plant performance.  In developing the costs for operation and maintenance referenced above, the consultant, CH2MHill, concluded that greater skill and operator attendance would be needed at BAT plants than would be needed at secondary treatment plants. 

1.5
Managerial Arrangements

There are a variety of entities responsible for wastewater management in the Florida Keys.  There are five incorporated municipalities: Key West, Marathon, Islamorada, Layton, and Key Colony Beach.  The Florida Keys Aqueduct Authority has wastewater jurisdiction for wastewater management in the unincorporated county, with the exception of the Key Largo area, which is discussed below.  There also are several private utilities providing wastewater service.  The Monroe County Government ultimately is responsible for implementation of its Comprehensive Plan and Sanitary Wastewater Master Plan.

The enactment of House Bill 471 by the 2002 legislature established the Key Largo Wastewater Treatment District and authorized creation of a District Board for wastewater management.  An election of the District Board members was held in November 2002.  The District Board now has the jurisdiction for wastewater management that was formerly held by the Florida Keys Aqueduct Authority.  Unfortunately, the electorate declined to provide any funding of the District Board’s administrative activities.  The limited funding potentially to be made available from Monroe County and the South Florida Water Management District for the operation of the District Board is inadequate to make it fully functional. 

The Aqueduct Authority has agreed to continue the wastewater management planning and design work begun in Key Largo for the Trailer Village subdivision under a Federal Emergency Management Agency “unmet needs” grant and for the Park subdivision targeted for funding with a State grant.  The County may have to sponsor project construction and related activities if the financial constraints facing the District Board cannot be quickly resolved.  The County and Florida Keys Aqueduct Authority must act in concert throughout unincorporated Monroe County if the pace of bringing about centralized wastewater management in the Florida Keys is to accelerate.

1.6
Implementing Authority

1.6.1
Local Government

The Florida Keys Aqueduct Authority, Monroe County, and the City of Marathon have adopted rules and ordinances to implement the authorizations and requirements of Chapter 99-395, LOF.  The Aqueduct Authority obtained a August 26, 2002, Final Judgment from the 16th Judicial Circuit Court validating its financing for construction of the centralized wastewater management system, including an advanced waste treatment plant with deep well injection of treated effluent, to serve the City of Marathon.  The Final Judgment also establishes that the Aqueduct Authority has the power to require connection of improved properties to the proposed system.  Further, authorization for the imposition of the system of rates, fees, charges, and assessments associated with such connections and the ensuing wastewater management services was upheld.   The ruling has been appealed to the Supreme Court of Florida and awaits final disposition

1.6.2
State Government

The Department of Environmental Protection uses the authorization in Chapter 99-395(6)(a) and (6)(b), LOF, in setting the effluent limits for the facilities that it has recently permitted in the Florida Keys.  Thus, the DEP has participated in implementing the Monroe County Comprehensive Plan, Rule 28-20.100, F.A.C., which requires the use of AWT and BAT for wastewater treatment.

1.7
State and Federal Assistance for Wastewater Management

State and Federal appropriations for infrastructure to protect the environment of the Florida Keys over the past few years have been significant.  The grantors have been the U.S. Environmental Protection Agency, Federal Emergency Management Agency, the South Florida Water Management District, the Department of Community Affairs, and the Department of Environmental Protection.  (State funding has, of course, been appropriated by the legislature.)  This funding, which is intended to generally assist in the correction of wastewater related problems, is summarized below and does not include funding made available strictly for planning or water quality studies.  Nor does the list include the $100 million federal authorization (yet to be appropriated) for Monroe County that would be administered by the U.S. Army Corps of Engineers and the South Florida Water Management District.  It is noteworthy that obligation of a very significant amount of appropriations awaits local completion of funding prerequisites.

· $2.1 million to Monroe County for cesspit identification and elimination (1999)

· $4.3 million to the Florida Keys Aqueduct Authority to construct the Little Venice neighborhood wastewater management system (1999)

· $74 thousand to Islamorada for cesspit identification and elimination (1999)

· $8.5 million to Key West for sewer system rehabilitation (various years)

· $900 thousand to Islamorada for a wastewater management system (2000)

· $55 thousand to Marathon for cesspit elimination in Little Venice (2000)

· $100 thousand to Florida Keys Aqueduct Authority for Big Coppitt wastewater management system (2001)

· $6.4 million to Florida Keys Aqueduct Authority in transition to Key Largo Wastewater Treatment District for wastewater management system (pending)

· $3.5 million to Florida Keys Aqueduct Authority for Baypoint wastewater management system (pending)

· $1.6 million to Florida Keys Aqueduct Authority for Conch Key wastewater management system (pending)

· $2.3 million to Islamorada for wastewater management system (pending)

· $11.8 million to local governments in Monroe County for wastewater and stormwater improvements (pending) 

· $4.2 million to Monroe County for wastewater treatment to serve clusters of homes and centralized management of on-site treatment and disposal systems (pending)

· $1.5 million to Key West for advanced waste treatment upgrade (2000)

1.8

Recommendations

There was some hope that the carrying capacity study sponsored by the U.S. Army Corps of Engineers and the Department of Community Affairs would provide insight into wastewater treatment and disposal questions.  However, despite years of intensive study and the expenditure of millions of dollars, there is not a scientifically defensible, quantifiable assessment of the effects of nutrient and pollutant loading on the nearshore waters, including canals and other areas with low water circulation, upon which to base water quality based effluent criteria.  For that reason, definitive “big picture” recommendations for changes simply are not possible at this time.  Nonetheless, certain observations should guide immediate action:

· There is no water quality or public health based information that justifies changes to the effluent limits set forth in Chapter 99-395, LOF, for Florida Keys wastewater treatment plants.

· There is no water quality or public health based information that justifies changes to the injection well requirements set forth in Chapter 99-395, LOF, for Florida Keys wastewater treatment plants. 

· There is insufficient evidence of permanent fixation of phosphorus in submerged limestone to justify an adjustment to the phosphorus effluent limit in Chapter 99-395, LOF.

· There is no reason to doubt that AWT can be successfully implemented in the Florida Keys by the larger facilities for which it is required.

· Technology for achieving BAT exists and there are a number of manufacturers that can provide tanks and equipment.  Few BAT facilities have been put in operation in the Florida Keys.  The limited information available for the construction costs indicates that BAT facilities may not be as expensive as initially estimated.  Until the newly permitted facilities have a history of operation during design conditions, judging their adequacy from a permitting standpoint should be withheld.  Minimal information is available for the operating costs for BAT facilities.  No reliable conclusions can be drawn regarding operation and maintenance costs.  

· Consolidation of treatment plants and service areas into larger units utilizing AWT should be encouraged based on cost-effectiveness, the difficulties encountered in meeting effluent limits for small facilities, the need for increased operator training and attendance as well as monitoring at BAT facilities, and the permit compliance/enforcement effort. 

· Operator training and attendance as well as monitoring requirements should be upgraded.  The Department of Environmental Protection has the authority under Chapter 99-395 to require proper operation. 

· At a minimum, require at least one visit per week by a Class B Operator and require the plant otherwise to be staffed by a minimum of a Class C Operator who works under the supervision of the Class B Operator.  Limit the number of plants the Class B Operator can oversee as well as specifying a minimum level of contact between the Class B and Class C Operators.  Alternatively, establish an intermediate license between Class C and Class B that includes basic nutrient removal and filtration training. 

· Require operator training for nutrient removal processes and for filter maintenance.  

· Increase the minimum plant staffing time for facilities having flows less than 50,000 gpd.

· Monitoring both influent and effluent characteristics for nitrogen and phosphorus would assist in process control and the evaluation of different technologies under different conditions.

In summary, based on all available evidence, the Department of Environmental Protection recommends maintaining and enforcing the existing wastewater treatment and disposal requirements in Chapter 99-395, LOF.   Data from the ongoing operating reports and water quality studies as well as the results of any future research should be factored into an ongoing evaluation of the most effective means by which to protect water quality and public heath in the Florida Keys.

Section 2 – Department of Health

2.1
Onsite Wastewater Treatment Technology

2.1.1
Introduction

The Department of Health has jurisdiction to permit onsite sewage treatment and disposal systems where sewer is not available as defined by 381.0065, F.S., and domestic wastewater flow is less than 10,000 gallons per day or commercial wastewater flow is less than 5,000 gallons per day.  In accordance with Chapter 99-395 the department currently requires that all permits issued in designated “cold” spots or those areas where it is not considered feasible to provide sewer in the Florida Keys meet the following minimum standards:


Biochemical Oxygen Demand (CBOD5)
10 mg/L


Suspended Solids

10 mg/L


Total Nitrogen, expressed as N

10 mg/L


Total Phosphorus, expressed as P

1 mg/L

Chapter 99-395, Laws of Florida, was amended in 2001 to allow for aerobic treatment units to be used as interim standard systems in “hot” spots or those areas that are scheduled to be served by sewer in an adopted comprehensive plan.  The population in the hot spots represents 97.8 percent of the total for the Florida Keys.  Aerobic treatment units provide reduction in CBOD and Suspended Solids over a conventional septic tank and sand lined drainfield but are not designed to provide nutrient reduction (nitrogen and phosphorus). 

The department currently permits engineer designed onsite wastewater nutrient reduction systems that utilize nutrient reducing material and discharge into a conventional drainfield or with disinfection by chlorination or other disinfection method into an injection well.  The department has authority to permit injection wells for domestic wastewater flows not exceeding 2000 gallons per day.   The Department of Environmental Protection is the permitting authority for injection wells for domestic wastewater flows over 2000 gallons per day or commercial wastewater.

By rule all such systems require a biennial operating permit from the department and an ongoing maintenance contract with an approved maintenance entity.  The department monitors the maintenance entity’s activities through quarterly reports and performs an annual inspection of the system for any visible sanitary nuisances.  The department does not have fee authority to support sampling of the systems.  The maintenance entity must at a minimum inspect all systems biannually.  Systems utilizing injection wells require three inspections annually.

2.1.2
Estimated Construction and Maintenance Costs

Estimated costs for installation of these onsite wastewater treatment systems are:

Aerobic treatment unit and drainfield or injection well
$7,200 - $10,000

Onsite Wastewater Nutrient Reduction System
$11,000 - $15,000

Ayers Associates (1998) reported that the annual estimated operation and maintenance costs ranged from $1,044 for a septic tank with subsurface drip irrigation to $1,507 for a nutrient reduction unit with surface drip irrigation.  Estimated costs included operational and maintenance labor costs, annual energy costs, and equipment / media replacement costs.  Their estimates also included annual sampling costs not currently required under law or rule and annual operating permit fees of $200 which have been reduced to $50.  Adjusting for these factors annual operating and maintenance costs are estimated to range from $794 - $1507.

2.2
Research Background and Summary

2.2.1
Phase I

In 1997, the Florida Department of Health initiated the Florida Keys Onsite Wastewater Nutrient Reduction System (OWNRS) Demonstration Project in response to the need for a demonstration of nutrient-reducing onsite wastewater treatment systems in the Florida Keys.  The study was conducted in two phases from October 1996 to October 1997 and from August 1998 to December 1998. 

The results of the original OWNRS Demonstration Project are described in a report by Ayres Associates dated March 1998 and in Anderson et. al (1998).  Details of the OWNRS design and monitoring, and test facility construction can be found in Ayres Associates (1998).

The Florida Keys OWNRS Demonstration Project was designed to demonstrate the use and capability of alternative onsite wastewater treatment system technologies for the Florida Keys.  In Phase I several wastewater treatment processes, which provide a level of treatment superior to conventional onsite wastewater treatment systems, were tested to evaluate their potential to reduce organic, solids, and nutrient loading to near-shore waters of the Keys.  An original goal of the project was to determine if the Florida advanced wastewater treatment (AWT) standards for effluent quality were feasible for onsite wastewater treatment systems.  The AWT standards are defined as 5 milligrams per liter (mg/L) for Carbonaceous Biochemical Oxygen Demand (CBOD) and Total Suspended Solids (TSS), 3 mg/L for Total Nitrogen (TN), and 1 mg/L for Total Phosphorus (TP). 

The project was conducted at a central testing facility (CTF) designed and constructed by Ayres Associates at the Big Pine Key Road Prison.  The wastewater influent source for the CTF is obtained from the Big Pine Key Road Prison lift station prior to discharge into the prison’s wastewater treatment plant (WWTP).  Approximately one-third of the WWTPs influent is routed to the CTF influent mixing tank (IMT) prior to wastewater loading (dosing) of the OWNRS treatment systems. 

The CTF on Big Pine Key was designed to allow comparative evaluations of numerous onsite wastewater treatment processes simultaneously, under controlled conditions, with a common wastewater source.  The CTF allowed accurate monitoring of influent wastewater flows and the capability for flow-composited effluent sampling to determine treatment performance.   A 200-gallon per day (gpd) wastewater flow was used for testing in Phase I.  In addition to treatment performance, the operation, maintenance, and costs associated with each system were monitored over a one-year test period.

Based on the evaluation conducted during Phase I of the OWNRS Project, the following conclusions were drawn (Ayres Associates, 1998):

· AWT effluent standards for CBOD5, TSS, and TP can be met consistently with the engineered media SUBSURFACE DRIP IRRIGATION system or by combining other of the systems/processes evaluated;

· TN reductions of >70% are achievable by biological nitrification/denitrification systems and could be increased with process optimization and/or supplemental carbon addition.  The most effective technology reduced the total nitrogen concentration from 38.4 mg/L (influent) to a mean of 11.0 mg/L (effluent).
· A combination of various unit processes evaluated would achieve treatment performance by onsite wastewater systems, which approached AWT effluent standards.  A biological treatment system designed for nitrification/denitrification (>70% TN reduction) that discharges to an engineered media subsurface drip irrigation bed should consistently meet the AWT standards for CBOD5, TSS, and TP, and reduce TN by over 85 percent.  With process optimization and/or supplemental carbon addition, such a system should produce effluent close to the AWT nitrogen standard, as discharged from the subsurface drip irrigation bed.

· Construction and operation costs of OWNRS will be considerably greater than conventional onsite wastewater treatment system.  Estimated total annual costs for the OWNRS evaluated, including effluent disposal and phosphorus removal by an engineered media subsurface drip irrigation system, ranged from $1,730 to $2,841 per year.  In comparison, annual cost for a conventional mounded onsite wastewater treatment system in the Keys has been estimated at approximately $600 per year (Ayres Associates, 1998).  These original estimates from Ayers for operation and maintenance appear high based on costs figures obtained from maintenance entities in the Florida Keys.  
Based on the results of this research Chapter 99-395, Laws of Florida, was enacted requiring all onsite systems permitted in the Florida Keys to meet the following minimum standards:

(a) Biochemical Oxygen Demand (CBOD5)

10 mg/L

(b) Suspended Solids


10 mg/L

(c) Total Nitrogen, expressed as N


10 mg/L

(d) Total Phosphorus, expressed as P


  1 mg/L 

The Department of Health amended Chapter 64E-6, Florida Administrative Code, in April 2000 to implement permitting and construction of performance based treatment systems in the Florida Keys meeting these standards.  These systems are referred to as onsite wastewater nutrient reduction systems (OWNRS).

2.2.2 
Phase II

A field evaluation of several onsite wastewater nutrient reduction systems (OWNRS) was continued for a second phase to evaluate longer-term treatment effectiveness by OWNRS in the Florida Keys.  The results are described in a report by Ayres Associates dated April 2000.  Results indicated that the systems evaluated provided excellent treatment but no individual system was capable of meeting all effluent standards currently in place for the Florida Keys (10 mg/L CBOD5, 10 mg/L TSS, 10 mg/L TN, and 1 mg/L TP).  However, all systems were able to meet the CBOD5 and TSS requirements.  Based on the evaluation conducted at the Big Pine Key testing facility to date, the following conclusions are presented:

· Florida Keys effluent standards for CBOD5, TSS, and TP can be met consistently with the engineered media subsurface drip irrigation system or combining other systems/processes evaluated;

· TN reductions of > 70 % are achievable by biological nitrification/denitrification and could be increased with process optimization and/or supplemental carbon addition; the FAST™ combined with a NiteLess™ ABF unit averaged 7.1 mg/L TN during the Phase II Study.

· A combination of various unit processes evaluated would achieve treatment performance by onsite wastewater systems, which meets current effluent standards.  A biological treatment system which incorporates nitrification/denitrification (>70% TN reduction) and discharges to an engineered media subsurface drip irrigation bed should consistently meet the current Florida Keys standards for CBOD5, TSS, TN and TP.  With process optimization and/or supplemental carbon addition, such a system should produce effluent close to the AWT nitrogen standard, as discharged from the subsurface drip irrigation bed.

· Construction and operation costs of OWNRS will be considerably greater than conventional onsite wastewater treatment system.  Estimated total annual costs for the OWNRS evaluated, were described in detail in the Phase I OWNRS Report (Ayres Associates, 1998) and ranged from $1,730 to $2,841 per year.

· The phosphorus adsorption subsurface drip irrigation beds were estimated to have a useful life of approximately 10 years based on study conditions during the OWNRS project.  This conclusion was based on estimates from core samples of the crushed brick media subsurface drip irrigation bed and analyses of P migration with depth.

· Continued monitoring of the OWNRS should be conducted to further quantify phosphorus removal capacities and treatment performance longevity, solids handling requirements, and long term maintenance requirements of OWNRS at the facility.

2.3
Cesspit Elimination/Wastewater Improvement Program

2.3.1
History

In 1994 Monroe County and the Monroe County Health Department assessed the extent of cesspit use throughout the county.  Through a DCA grant, a records matching activity between building department files and health department onsite system files was conducted by a contractor producing a computerized list of developed properties without an associated approved means of wastewater disposal.  The original list contained 17,000 properties.  A letter was sent to the owners of record for each of the properties enlisting their assistance in identifying the method of sewage disposal for the property.  This succeeded in reducing the list to 12,000 properties.  Anyone wishing to remodel or expand on property on the list was required to demonstrate an acceptable sewage system or install a replacement before approval of the remodeling application.  This produced an average of 175 cesspit replacements per year for two years.

In 1996 a Final Order was issued on the Monroe County Comprehensive Plan requiring new development to be tied to nutrient reduction.  The Administration Commission ruled that the county’s proposed rate of growth was acceptable with the caveat that for every new residential unit built one cesspit be eliminated.  A work plan was created to assure the county addressed the elements of the hearing officer’s ruling.  The Department of Community Affairs was required to coordinate an annual report on compliance with the work plan to the Administration Commission.  The Department of Health was asked to institute an interim standard for new onsite systems in the Keys pending outcome of the Big Pine Key Onsite Wastewater Nutrient Reduction System (OWNRS) project.  Aerobic treatment units, as the best available treatment, were required as an interim standard.

In 1997 Monroe County adopted an ordinance to require systematic, progressive removal of cesspits from properties on the unknown systems list.  The health department began implementation of the ordinance by mailing notice to the first group of property owners identified in the ordinance.  On the assumption that older homes were more likely to have cesspits, the ordinance required notification based upon year-built according to the property appraisers records.  Letter recipients had the option of demonstrating a legitimate system by producing the original installation approval document for the existing system, pumpout and drainfield inspection by a licensed contractor or installing a new aerobic treatment unit and drainfield if there was enough room on the property.  If there was not enough room on the property for a standard system then an aerobic treatment unit and borehole had to be installed.  The Monroe County Health Department signed a memorandum of understanding with Monroe County establishing a system to track cesspit eliminations and nutrient credits.

In 1998 Monroe County began development of a Wastewater Master Plan.  Phase I of the OWNRS research project was completed.   Results indicated that the systems evaluated provided excellent treatment but no individual system was capable of meeting all effluent standards currently in place for the Florida Keys (10 mg/L CBOD5, 10 mg/L TSS, 10 mg/L TN, and 1 mg/L TP).  Florida Keys effluent standards for CBOD5, TSS, and TP can be met consistently with the engineered media subsurface drip irrigation system or combining other systems/processes evaluated.  DOH began the process of modifying its rules to implement the research results.

In 1999 DOH implemented engineer designed OWNRS for all new construction.  Chapter 99-395, Laws of Florida, was passed implementing consistent treatment standards for both DEP and DOH systems.  Monroe County rescinded the original cesspit replacement ordinance and passed one consistent with the master wastewater plan targeting cesspits in “cold” spots for replacement.  A grant program was created as an incentive to owners of the approximately 200 unknown systems in the “cold” spot areas. 

In January 2000 the Monroe County Health Department mailed notice to 123 property owners in the cold spots advising them of the cesspit replacement requirement.  Of the 123 properties, 24 were found vacant, 2 were dismissed by the Special Master, and 15 had approved permits.  Of the remaining 82 properties, 56 systems have been replaced, 2 are under enforcement action by Monroe County, and the remaining 24 have signed contracts with an engineer and replacement is expected by December 31, 2003.  

In January 2001 the Monroe County Health Department mailed notice to the remaining 94 cold spot property owners.  Of the 94, eleven properties were vacant, 23 had approved permits, 58 have signed contracts with an engineer, and 2 have brought suit against the county.  Forty-one systems have been installed.  Completion of the remainder is expected by June 30, 2003.  Representative Sorensen sponsored an amendment to Chapter 99-395 allowing aerobic treatment units as an interim standard in areas identified as “hot” spots in the Master Wastewater Plan.

2.3.2 Results

Attached is a summary sheet of onsite system upgrades and cesspit replacements throughout Monroe County.  Of the 4436 estimated cesspits in the Florida Keys, 727 have been replaced or removed from service.  The majority of the Florida Keys has been designated to be sewered by 2010 under the Master Wastewater Plan.  Under the nutrient reduction program each cesspit replacement has been used to generate a new building permit.  By June 30, 2003, the DOH will have completed all available cesspit replacements in the designated “cold” spots.  The only source of additional nutrient credits will be when onsite systems are taken off line and establishments are connected to central sewer.

2.4
Recommendations

· There is no water quality or public health data to support changes to treatment standards established in Chapter 99-395 for onsite wastewater treatment systems. 

· Significant numbers of cesspits remain in place throughout the areas designated to be sewered in the Master Wastewater Plan.  It is unlikely that all of these areas will be sewered by 2010.  Local government and state agencies should assess this situation and plan accordingly.

· Significant numbers of permitted systems requiring upgrade to OWNRS by 2010 are in the designated “cold” spot areas.  Local governments should address the requirement to upgrade these systems and identify sources of funding to assist these homeowners.

· Local governments and utilities should pursue the concept of decentralized or clustered systems to provide wastewater treatment in those areas where sewers are not financially feasible and lot size prohibits or limits onsite sewage treatment options.

· The US EPA has adopted voluntary guidelines for management of onsite systems and is encouraging state and local government to adopt these guidelines.  Local governments should consider adoption of ordinances to manage onsite systems like any other utility, assessing monthly fees to cover maintenance, sampling and repair.  The OWNRS are mechanical systems requiring ongoing maintenance and oversight to operate properly and provide the designed treatment.  Continued monitoring of the OWNRS should be conducted to further quantify phosphorus removal capacities and treatment performance longevity, solids handling requirements, and long term maintenance requirements of OWNRS at the facility. 
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1 |Stock Island 1,485 11 1,474 106 70 36 19 5 5 10 2 12 1,356 1,368
2 |Boca Chica 1,256 5 1,251 330 218 112 35 18 39 57 9 66 855 921
3 [Bay Point 243 1 242 94 62 32 15 7 17 24 5 29 119 148
4 |Lower Sugarloaf 492 1 491 47 31 16 20 38 40 78 12 90 355 445
5 [Upper Sugarloaf 250 4 246 86 57 29 25 13 19 32 10 42 118 160
6 |Cudjoe Key 1,486 1 1,485 69 46 23 19 137 79 216 18 234 1,182 1,416
7 |Summerland Key 711 1 710 106 70 36 29 34 60 94 12 106 498 604
8 |Big Torch/Middle Torch Keys 59 0 59 11 7 4 18 0 2 2 9 18 30 48
9 |Ramrod Key 434 1 433 57 38 19 12 110 19 129 15 144 232 376
10 |Little Torch Key 663 1 662 156 103 53 8 18 26 44 8 52 454 506
11 |Big Pine Key 2,990 11 2,979 668 441 227 100 158 67 225 39 264 2,047 2,311
12 |Bahia Honda Key 2 3 -1 1 1 0 0 0 0 0 0 0 0 0
13 {Marathon Primary (6) 3,313 68 3,245 1,608 1,061 547 33 21 54 75 9 84 1,553 1,637
14 |Marathon Secondary 732 3 729 181 119 62 19 9 40 49 8 57 491 548
15 [Long Key/Layton 509 7 502 10 7 3 12 2 8 10 5 15 477 492
16 [Lower Matecumbe 836 5 831 176 116 60 31 0 40 40 6 46 609 655
17 |Upper Matecumbe 524 27 497 201 133 68 54 11 27 38 5 33 263 296
18 [Windley Key 24 11 13 2 1 1 4 0 4 4 0 4 7 11
19 |Plantation Key 2,210 18 2,192 523 345 178 42 11 104 105 15 120 1,549 1,669
20 |Tavernier PAED 15 1,151 8 1,143 266 176 90 65 2 33 35 2 37 840 877
21 |Rock Harbor PAED 16 1,054 12 1,042 223 147 76 59 0 25 25 1 26 793 819
22 |PAED 17 1,339 16 1,323 329 217 112 27 11] 100 111 9 120 874 994
23 |PAED 18 2,023 15 2,008 785 518 267 46 21 68 89 8 97 1,126 1,223
24 |PAED 19 and 20 1,515 12 1,503 639 422 217 26 15 38 53 2 55 809 864
25 |PAED 22 (4) 1 5 -4 0 0 0 0 0 2 2 0 2 -1 1
26 |PAED 21 72 0 72 16 11 5 0 6 2 8 11 19 37 56
27 |Ocean Reef Club(5) 950 1 949 31 20 11 9 2 29 31 3 34 885 919
TOTALS 26,324 248 26,076 6,721 4,436 2,285 727] 639 947| 1,586 223} 1,806 17,558 19,364
Notes:
1. DOH "Unknown" list
2. Cesspools = No. of Unknown Systems x 0.66
3. Total Permitted Onsite Systems = ATUs+PBTS+Septic
4. Study area 25 only has two developed parcels and was not included.
5. Ocean Reef Club study area north of Card Sound Road in process of installing central sewers. Project complete 1/1/2003 (When complete reduces onsite systems by 919)
6. Excludes Key Colony Beach
7. Number of DEP Package Plants from MC Sanitary Wastewater Master Plan (Assumes One plant per lot, actual lot coverage may vary
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Glossary of Terms and Abbreviations

	Aerobic treatment unit (ATU)
	A small on-site treatment (suspended growth system) facility that provides secondary treatment.   Such a facility is not designed to remove nutrients.



	Attached-growth system
	A biological pollution reduction system using organisms that attach to (grow on) an inorganic material such as filter material (rock, fabric, etc.). The organisms come into contact with pollutants and break them down into less objectionable substances.



	Advanced waste treatment (AWT)
	A very high level of wastewater treatment meeting the effluent limitation requirements of Chapter 99-395(6)(a), LOF.  The effluent limitations are 5 mg/l CBOD and TSS, 3 mg/l TN, and 1 mg/l TP. 



	Best available technology (BAT)
	A high level of wastewater treatment meeting the effluent limitation requirements of Ch. 99-395(6)(b), LOF.  The effluent limitations are 10 mg/l CBOD and TSS, 10 mg/l TN, and 1 mg/l TP.



	Biochemical Oxygen Demand (BOD)
	A measure of the quantity of oxygen used by microorganisms that consume organic substances.  The test measures uptake during oxidation of the carbon and nitrogen based substances and is commonly reported as a “five-day” value reflecting the test period.



	Capital cost
	The cost to design, build, equip, and finance a facility.  It is distinguished from recurring operation and maintenance costs.



	Carbonaceous Biochemical 

Oxygen Demand (CBOD) 


	A measure of the quantity of oxygen used by microorganisms that consume organic substances during a nitrification inhibited test.  The test measures uptake during oxidation of the carbon based substances and is commonly reported as a “five-day” value reflecting the test period.   

	Central testing facility (CTF)
	system of pumps, pipes, tanks, and controls designed and constructed for the DOH research on the OWNRS  demonstration project at the Big Pine Key Road Prison.



	Cesspool, cesspit
	A bore hole of any diameter or tank illegally receiving wastewater that does not provide adequate treatment and does not have a drainfield for properly dispersing effluent.



	Clustered system
	Two or more properties served by a single on-site treatment system.



	Cold spot
	A developed area that is not designated, under the Sanitary Wastewater Master Plan, to receive a community wastewater management system prior to 2010.




	Cost-effective
	A characteristic reflecting that it has the least cost after considering monetary and non-monetary considerations.  It does not necessarily denote the lowest capital cost.



	DCA
	Florida Department of Community Affairs.



	DEP
	Florida Department of Environmental Protection.



	Disinfection
	The selective destruction of pathogens.  A process applied to treated wastewater effluent, reclaimed water, and residuals that reduces pathogens to levels established for public health protection.



	DOH
	Florida Department of Health.



	Economy of scale
	The economic benefit derived from having fixed (as opposed to variable) costs shared by a large rather than a small number of rate payers.



	Effluent limits
	The maximum concentrations of pollutants in treated wastewater effluent that will not result in an operating permit violation.



	EPA
	United States Environmental Protection Agency.

	Florida Keys Carrying Capacity Study
	The study sponsored by the Army Corps of Engineers and the Department of Community Affairs intended to determine the ability of the Florida Keys ecosystem to withstand all impact of additional land development activities.  The Carrying Capacity Analysis Model developed as part of the Study was intended as the tool to explore the impacts of different growth scenarios.



	FKAA
	Florida Keys Aqueduct Authority.



	Gpd
	A measurement of flow (wastewater) expressed in gallons per day.



	Hot spot
	A developed area that is designated, under the Sanitary Wastewater Master Plan, to receive a community wastewater management system prior to 2010.



	Immediate nearshore
	A term referring to surface water within about 300 feet of shore.




	Influent mixing tank (IMT)
	A tank receiving raw wastewater from different sources that is intended to minimize variations in pollutant concentrations.



	Injection well
	A bore hole into which effluent flows generally by gravity to depths of 90 feet in the Florida Keys but which may be pumped under pressure to greater depths or into less permeable subsurface formations.



	Live-aboards
	People who reside on “boats” for extended periods of time.  Generally, such boats are not equipped with proper sanitation facilities.



	Master Wastewater Plan
	Monroe County Sanitary Wastewater Master Plan (June 2000) prepared by CH2MHill.



	Nilligrams per liter (mg/l)
	A measurement of concentration sometimes expressed as parts per million.



	Mound system
	Soil deposited on top of the ground surface into which pipes discharge effluent.  The mound provides a drainfield bed associated with on-site treatment such as a septic tank or ATU.



	Nutrient
	A broad range of substances in the environment that are necessary for the development of living organisms.  The current focus of water pollution control is on nitrogen and phosphorus nutrient discharges in wastewater as an overabundance of either adversely alters the ecosystem.



	Nutrient reduction credit
	The allowance or off-set given for upgrading existing on-site treatment systems and WWTPs that enables the residential permitting of additional wastewater discharges such that no net increase in TN or TP nutrients is to occur.  The system for quantifying the credits is incorporated in Administrative Commission Rule 28-20, F.A.C.  That rule also controls permitting under the Rate of Growth Ordinance (ROGO) limitations.



	On-site treatment system
	A DOH permitted facility receiving less than 10,000 gpd of sewage from residential sources or less than 5,000 gpd of sewage from commercial sources.  It is located on or near the location at which the sewage is generated.  Generally, it means an ATU, septic tank, cesspit, or OWNRS and it includes an effluent disposal system.




	On-site wastewater nutrient

removal system (OWNRS)



	An on-site treatment system using best available technology. 



	Package plant
	A relatively small WWTP that generally treats less than 100,000 gpd of wastewater.  It is delivered to the project site in various stages of preassembly.



	Plume 
	An open ended, elongated, mobile band or column having characteristics different than the surrounding media.  A plume is usually associated with the discharge of pollutants into air or water.



	Retrofit
	Modification of an existing facility to enable it to meet updated requirements.



	Secondary treatment
	The minimum level of wastewater treatment required for WWTPs prior to discharge to the environment.  The effluent limitations are 20 mg/l CBOD and TSS.  There are no requirements for nutrient reduction.  Secondary treatment facilities in the Florida Keys must be upgraded to AWT or BAT by 2010.



	Septic system
	A septic tank and a drainfield or injection well.



	Septic tank
	A buried watertight tank receiving wastewater and in which solids and liquids separate by gravity settling.  Limited digestion of organic matter takes place.  Solids are stored for future pump out and liquids are released to a drainfield or injection well.



	Suspended-growth system
	A biological pollution reduction system using organisms that are suspended in a wastewater mixture using entrained air and mixing.  The organisms come into contact with pollutants and break them down into less objectionable substances.



	Total Nitrogen (TN)


	The total content of nitrogen species including organic nitrogen, ammonia, nitrate, and nitrate expressed as elemental nitrogen.



	Total Phosphorus (TP)


	The total phosphate content of organic and inorganic species of orthophosphates and condensed phosphates, both soluble and insoluble, expressed as elemental phosphorus.



	Total Suspended Solids (TSS)
	Solids that either float on the surface or are suspended.




	Unknown system
	An on-site treatment system for which there is no DOH permitting records.



	Wasteload allocation
	The environmentally tolerable amount of pollutants that can be discharged in WWTP effluent and assimilated by the receiving water such that water quality standards will not be violated.



	Wasteshed
	The land area tributary to a discharge point that includes all sources of the waste at issue.



	Wastewater management system
	Facilities for collecting, treating, and disinfecting wastewater and for disposing or reusing treated effluent.



	Wastewater treatment 

plant (WWTP)
	A DEP permitted water pollution control facility intended to remove pollutants and provide disinfection of effluent.
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