


ALTERNATIVE USES FOR URBAN LANDFILL SITES 

AS ILLUSTRATED BY THE CITY OF LAKE WORTH, FLORIDA 

by 

Edgar F. Breese 

A Thesis Submitted to the Faculty of the 

College of Social Science 

in Partial Fulfillment of the Requirement for the Degree of 

Master of Arts 

Florida Atlantic University 

Boca Raton, Florida 

April 1988 



ALTERNATIVE USES FOR URBAN LANDFILL SITES 
AS ILLUSTRATED BY THE CITY OF LAKE WORTH, FLORIDA 

by 

Edgar F. Breese 

This thesis was prepared under the direction of the candi
date's thesis advisor, Dr. Ronald Schultz, Department of 
Geography, and has been approved by the members of his 
supervisory committee. It was submitted to the faculty of 
the College of Social Science and was accepted in partial 
fulfillment of the requirements for the degree of Master of 
Arts. 

SUPERVISORY COMMITTEE: 

of Geography 

~oli;ie of Social Science 

ii 



Author: 

Title: 

Institution: 

Degree: 

Year: 

ABSTRACT 

Edgar F. Breese 

Alternative Uses For Urban Landfill 
Sites As Illustrated By The City Of 
Lake Worth, Florida 

Florida Atlantic University 

Master of Arts 

1988 

Today, many municipalities are confronted with a situ-

ation whereby their landfills are facing mandatory closure. 

The topic of post-closure uses for these sites is addressed 

in this paper through a review of other closed sites and an 

indepth analysis of the two study sites in Lake Worth, 

Florida. 

The review of converted sites indicates a strong 

preference of municipalities to transform these trash sites 

into recreational facilities. 

The indepth analysis of the two study sites involved an 

examination of the closure restrictions, inherent character-

istics of landfills including the creation of methane gas, 

possible groundwater contamination and settlement of the 

waste, and inventory of surrounding land uses including 

history and current site conditions. 

This analysis concluded that a recreational conversion at 

both sites was not only feasible but the best use for the two 

sites resulting in the development of two conceptual plans 

for each location. 
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CHAPTER I 

INTRODUCTION 

The purpose of this paper is to determine the most 

feasible alternative post-closure land uses for two landfills 

within the City of Lake Worth, Florida. 

Florida, like many other states in this country, has been 

disposing of solid waste in and also on top of the ground 

through landfill procedures for many years. This is 

accomplished through the excavation of trenches or pockets in 

undisturbed soil and the disposal of trash and solid waste 

therein and/or through the placement of waste on top of the 

ground. The waste material is regularly compacted and 

covered during placement, and once the desired elevation is 

reached, it is completely covered with a clean sand material. 

As the influx of persons desiring to reside in Florida 

continues to increase, so does the need for the disposal of 

the wastes generated by these new residents. 

During the early sixties, many people began migrating 

from the Northeast and Midwest to the South and Southeast and 

in particular, Florida. 

With the substantial increases in wastes generated by an 

ever increasing population coupled with the advances in 
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packaging technology producing a throw-away society, many 

municipalities either constructed landfills, expanded 

landfill sites or worked with the county or surrounding 

municipalities to dispose of their waste. 

As one might imagine, most landfill operations were 

located near city boundaries, away from developed and densely 

populated centers or out in the undeveloped regions of the 

county. 

As time has passed and the generation of waste has grown 

in relation to the increased population, many of these 

landfill sites have reached maximum capacity and can no 

longer accept all items discarded by the average household 

and commercial entity. At the same time, due to the need for 

additional housing for those persons migrating to our region 

and the need to build facilities for recreation, commercial 

uses where the residents shop and work, and the industrial 

and office parks to meet the service needs of the expanding 

population, the previously vacant parcels of land between the 

core area or hub of the city and the landfill at the edge of 

the city have become developed to a point where the once

distant landfills have become the neighbor down the street. 

Today we are faced with landfill sites that have ceased 

operation and are virtually in our backyards. Many munici

palities are now faced with decisions on how best to utilize 

this property that once performed a vital function but now 

sits vacant and unused. 

Basically, city and county leaders are confronted with a 
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land use issue that requires a great deal of study and 

deliberation before a decision can be made. 

In keeping with the fact that this study is developed as 

a land use analysis, the remainder of this chapter will 

discuss the history of land use, in very broad terms, 

highlighting some of the many issues and decisions that have 

influenced land use policy through the years. 

BRIEF HISTORY OF LAND USE MANAGEMENT IN THE U.S. 

"Demand for land was the motivating force that brought 

settlers to the New World, and speculation in land was rooted 

in the colonial era. Following the Revolution, speculation 

increased since absolute control of the land now rested with 

the new nation's leaders. The first century following 

independence was a period of cheap land, with controls 

primarily affecting how and at what price the land was to be 

distributed. Significant blocks of land were sold to groups 

of speculators by the new government. The bulk of the land 

was distributed to individuals or corporations under 

regulations which originated with the Northwest Land 

Ordinance of 1785. This ordinance divided the land into 

"townships" of 6 miles square which were subdivided into 36 

sections of 640 acres. A minimum price of $1.00 per acre was 

imposed, but the land was to be sold at public auction, 

presuma b ly in hope that actual prices would be higher" 

(Jackson, 1981, p.19). 
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"By 1900, the population had surged to 76 million due to 

massive migration coupled with a high birth rate, but there 

were still nearly 30 acres of land for every man, woman, and 

child in the country." As a side note, the population growth 

of the 20th century has now cut this figure below 10 acres 

i th U.s. " per person n e This figure is still high when 

compared to China (about 2 acres per person) or India (less 

than one acre per person), but the quality as well as the 

quantity of the land resource base must be considered" 

(Jackson, 1981, p.l). 

"The great migration to the New World of the 19th century 

which affected the homesteading of the public land also 

fostered urban growth. With little or no control over such 

growth and large numbers of poor migrants and laborers to 

bouse, living conditions for many of the poor were just that: 

poor. This prompted concern by social reformers which led to 

the first effective planning acts focused on upgrading 

housing quality in low income neighborhoods. In New York 

City, planning acts in 1879 began to restrict lot coverage 

and mandated a light shaft along the property line between 

tenement houses. In 1901, lot coverage was further reduced 

and the light shaft enlarged or replaced by a central court. 

The provisions of the 1901 Tenement House Act were adopted by 

other urbanized states and provided one basis for the concept 

that private land was subject to public restriction con-

cerning use" (Jackson, 1981, p.23). 

"In response to the pressures associated with urbani-
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zation, American cities developed an alternative to the 

traditional common law nuisance doctrine. This alternative 

was initially based on the idea that the nuisance law could 

logically be extended to allow municipalities to us e their 

police power to regulate all aspects of land use. Police 

power is the inherent right of a municipality to govern the 

community in order to provide for the "health, safety, 

morals, or general welfare" of the community. Out of this 

extension of police power grew what sometimes has been 

described as the "tool" of land use regulation, zoning" 

(Jackson, 1981, p.28). 

The concept of zoning allows for the division of a 

municipality into districts for the purpose of regulating the 

use of private and public lands. Within each of these 

districts the zoning ordinance specifies the permitted uses, 

lot coverage, setbacks, off-street parking requirements, and 

other prerequisites to obtaining permission to develop. The 

primary force behind the development of zoning ordinances 

was to ensure that commercial and industrial development was 

segregated from the placid, everyday life in residential 

areas. 

The need to segregate industrial development from resi

dential areas is clearly evident in Figure 1. Figure 1 is a 

1930s photograph by Walker Evans depicting steel mills in 

Bethlehem, Pennsylvania encroaching into a residential 

neighborhood. These houses and mills were built long before 

zoning took effect in American cities. 
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FIGURE l. Steel Mills Encroaching Into A Residential Neighborhood . 

Source : Arnold, 1979. 
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"Zoning had been preceded in the United States by 

scattered efforts on the part of communities to regulate the 

use of private land. Ordinances to control height in 

designated areas had been upheld, however ordinances to 

regulate uses in specified blocks of a municipality had been 

less successful when challenged in the courts. Zoning, 

however, represented the first effort on the part of the 

public to regulate, in a comprehensive fashion, all private 

land" (Arnold, 1979, p.416). 

"Enabling legislation on the part of each state was 

essential. Zoning is an expression of the police power; and 

that power, under our federal system, rests with the state 

legislatures. Municipalities enjoy no such authority except 

as it may be delegated to them by the states, either through 

express provisions in the state constitutions or through the 

adoption of legislation that "enables" municipalities to 

regulate the use of private land through zoning. In the 

1920s many states adopted such legislation. That did not 

settle the legal status of zoning; rather, it opened the door 

to a host of difficult issues that could, under our system, 

be determined only by the courts" (Arnold, 1979, p.416). 

"Amid the rush to control land use activities by zoning 

there were some who questioned whether the new tool did not, 

in fact, deny constitutionally guaranteed rights to 

property. Local and state courts heard numerous cases 

challenging the new zoning laws, but not until 1926 did the 

Supreme Court of the United States rule on the question of 
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the constitutionality of zoning. The Village of Euclid, Ohio 

was a suburb of Cleveland with less than 10,000 inhabitants 

when it passed a zoning ordinance in 1922. The ordinance 

divided the town into six land use districts, three classes 

of height districts, and four classes of area districts. The 

Ambler Realty Company owned 68 _acres which fell into three 

different districts, ranging from two-family to unlimited 

industrial activity. Since part of the property abutting on 

the main street (Euclid Avenue) was in the most restrictive 

zone, Ambler Realty felt that the value of the entire 

property, which was being held for speculative purposes, was 

diminished. The realty company challenged the constitu-

tionality of zoning on the ground that it violated the 14th 

Amendment to the Constitution, which protects against 

property being taken without due process of law. Ambler's 

contention that zoning was not legal was upheld by the trial 

court but was ultimately rejected by the Supreme Court in 

1926. The Supreme Court ruled that communities have the 

power to pass and enforce laws and regulations designed to 

further the general welfare of the community as part of their 

police power, and that zoning was a logical part of that 

power. Zoning, like the nuisance laws, attempted to protect 

property from adverse effect from neighbors. The Supreme 

Court decision resolved the question of validity of zoning 

and indicated that the ''scope of the police power is elastic 

and capable of expansion to meet the complex needs of an 

organizing society." This latter point has been the basis 
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for increasingly restrictive controls on land use in the 

United States, but the former was the basis for wholehearted 

adoption of zoning in the country. By the end of 1927, 45 

states had adopted some form of zoning laws, and by the end 

of 1930, 47 states had granted authority to zone to 

municipalities. In the 48th, the existing state constitution 

granted home rule to larger cities, which was interpreted as 

granting them the right to zone" (Jackson, 1981, p.29). 

With the formation of the Federal Government after the 

Revolution, power of control and direction was removed from 

individual cities and towns and vested in the new state and 

national governments. These powers were shared with the 

towns through state constitutions, and later statutes and 

enabling acts. 

"Following the widespread adoption of the basic planning 

and zoning enabling statutes by the states in the twenties 

and thirties, growth management was seen as the prerogative 

and responsibility of local governments. The sluggish pace 

of new land development in the Depression years of the 

thirties and the war years of the forties presented few 

challenges to test the capabilities of local land use 

regulatory systems. Through the early fifties, the way in 

which local governments exercised, or failed to exercise, 

their land use regulatory powers received little criticism" 

(Rosenbaum, 1976, p.9). 

"In the t h t · h · ft pos war years, ow ever, , wo maJor s l s in popu-

lation, from southern and other rural areas to the major 
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cities, and from the cities to suburbia, caused a dramatic 

increase in the demand for ne~ residential, commercial, and 

industrial facilities. By the mid-fifties, the urban prob-

lems ~hich ~e experience today began to appear ~ith increas

ing frequency: gross environmental degradation resul t ing from 

excessive concentration of industrial and commercial facili

ties, fiscal strain arising from overly rapid residential 

development, transportation problems stemming from unguided, 

sprawling growth, and social tensions resulting from 

residential segregation" (Rosenbaum, 1976, p.9). 

"It ~as not until the sixties, when the alarming 

consequences of the post~ar building boom rose to national 

attention and rural-dominated state legislatures gave ~ay to 

more representative bodies, that conceptions about the 

appropriate role of _state governments in land use decision 

making began to change" (Rosenbaum, 1976, p.l). 

"Over the years, many if not most of the state legis

latures had become de facto rural governments, dominated by 

rural legislators, rural interests, and rural ways of doing 

things. The result ~as that those most interested in solving 

urban problems saw little point in becoming involved in state 

affairs. For good reason, urban and liberal advocates of 

land use and other urban reforms felt relatively po~erless in 

state legislatures. In addition, state agencies showed 

little capacity to supervise local growth management. State 

planning offices, in particular, were understaffed and weak. 

The likelihood of their taking a direct role in gro~th 
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management seemed very remote" (Rosenbaum, 1976, p.l4). 

"All of these problems began to change in the mid

sixties. One major reason was the precedent-setting Baker v. 

Carr verdict of 1962. In that historic case, the Supreme 

Court held that the lower house of the Tennessee state leg

islature was unconstitutionally apportioned and made manda

tory a new apportionment, giving many more seats in the 

legislature to urban areas. From that point onward, malap-

portioned state legislatures everywhere gradually gave way to 

more representative bodies with larger numbers of urban mem-

bers. Gradually, the realizatipn grew that urban areas could 

play a strong role in dealing with their problems through the 

states. Urban leaders began to look to the states more and 

more for financial and technical assistance, and federal 

officials increasingly focused upon the states as central 

components of American government" (Rosenbaum, 1976, p.l4). 

"Of particular importance, federal grant programs which 

required statewide plans were coming into existence, thus 

stimulating a rapid expansion and improvement of state 

planning agencies. With federal money available for state 

land use planning under the HUD 701 program as well as 

federal grants-in-aid for planning in transportation, 

education, health care, and recreation, the credibility of 

state supervision of growth management was greatly 

strengthened" (Rosenbaum, 1976, p.l5). 

"During the next ten years, support for an increased 

state role in land use control began to spread. Scientists, 
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conservationists, planners, lawyers, journalists, and 

ordinary citizens throughout the nation devoted an extra

ordinary amount of effort to exposing the economic, 

aesthetic, and environmental problems stemming from short

sighted and ineffective local control over land use. 

Solutions to such problems as protecting natural areas, 

siting low-income housing, and insuring adequate open space 

were increasingly viewed as beyond the scope or competence of 

local governments" (Rosenbaum, 1976, p.l). 

"Early land use plans, a.nd many current plans, have dealt 

with a problem without much concern for any other related 

issues. The limitations of single-purpose planning have long 

been recognized. The first corrective step was introduced 

decades ago, when several agencies within the Federal a.nd 

state governments were asked to coordinate their efforts from 

time to time. Coordination involved agencies informing other 

relevant agencies of their intent, with a view to making 

changes if an interagency conflict was discovered. Coord in-

ation improved planning to some degree. It did not, however, 

produce comprehensive planning" (Fabos, 1985, p.121). 

"Although many of the initial land-use control devices have 

originated primarily from social concerns, they have been 

augmented during the 1960s and 1970s by numerous techniques 

with a focus on environmental concerns" (Fabos, 1985, p.172). 

The second chapter presents an indepth look at the post

closure uses of landfills through studies and a review of 

other closed sites. 



CHAPTER II 

POST-CLOSURE USES OF LANDFILLS 

It has become increasingly apparent that as population 

increases, so does the need for wiser ecological and 

environmental use of our land resource. With more and more 

cities expanding to their municipal borders and the number of 

residents steadily growing, the desire to utilize dormant 

public parcels ttat once performed a vital role increases. 

Recreational uses, such as parks, playgrounds and ball

fields, would appear to be the most popular uses for closed 

landfill sites. Agriculture is also a very acceptable use 

for many of these sites as they can become productive again 

as pasture or crop land. 

The University of Illinois at Urbana Champaign conducted 

a Midwestern Landfill Survey when contemplating possible 

post-closure uses for the Urbana Landfill. They sent 

questionnaires to all cities located within the states of 

Illinois, Indiana, Iowa, Missouri, and Ohio with a population 

size between 30,000 and 150,000. 

As one might imagine, not all questionnaires were 

returned and not all cities had closed landfill sites. As a 

consequence, the University received information back on 35 

landfills. 

13 
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Of these 35 landfills, 13 indicated conversion to a 

recreational use had occurred, 8 stated the landfills had 

been converted to a use other than recreational, and 11 sites 

did not report an active use (Table 1) (Heumann and Osborne, 

1985, p.84). 

"Some of the more popular recreational activities in

cluded baseball/softball, playgrounds, tennis courts, soccer, 

open space, parks, and picnic areas. Other uses were found 

to be city storage, parking, agriculture, industrial, and 

commercial uses" (Table 2) (Heumann and Osborne, 1985, p.84). 

Ten of the 13 sites converted to recreational use were 

located on landfills of 50 acres or less. Two sites were 

located on 51-100 acres, while only one was located on a site 

that was between 101-150 acres (Heumann and Osborne, 1985, 

p.84). 

"The non-recreational uses, such as city storage, 

parking, and agriculture were also mainly located on the 

smaller sites. The size of three of the sites not in active 

use were between 101-150 acres, 4 were between 51-100 acres, 

and 4 were 0-50 acre sites. These findings suggest that the 

smaller the close-out site the more likely it is to be 

converted to recreational use. Reasons for this trend are 

not apparent from the existing data. It may be that smaller 

sites, by virtue of their size, have fewer and more easily 

controlled settlement, leachate, and erosion problems. The 

smaller sites might also have smaller absolute and relative 

conversion costs than the larger sites." (Heumann and 
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TABLE 1. Landfill Conversion Characteristics By Site Size 

Site Size (acres) 

0-50 51-100 101+ Total 
# % # % # % # % 

Closed-out 
Landfills 

Converted to 
Recreation use 10 52.6 2 25.0 1 20.0 13 40.6 

Converted to 
Other use 5 26.3 2 25.0 1 20.0 8 25.0 

Sites not in 
active use 4 21.1 4 50.0 3 60.0 11 34.4 
Total 19 100 8 100 5 100 32 100 

Revenue prod. 
Activity 

Recreation 4 80.0 1 33.3 1 100 6 66.7 
Other 1 20.0 2 66.7 0 0.0 3 33.3 
Total 5 100 3 100 1 100 9 100 

Planned use 
prior to 
close-out 4 21.1 0 0.0 0 0.0 4 12.5 

Source: Heumann and Osborne, 1985. 
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TABLE 2. Activities Reported On Converted Landfill Sites 
From Midwestern Landfill Survey. 

Recreational Activities 

1. Baseball/Softball 

2. Playground 

3. Tennis Court 

4. Soccer 

5. Open Space 

6. Park 

7. Picnic Area 

8. Horseshow Arena 

9. Basketball Court 

10. Golf Driving Range 

11. Handball Court 

12. Running Path 

13. Dog Racing 

14. Dirt Bike Path 

15. Swimming Pool 

16 . Lagoon 

17 . Lake 

18. Jr. League Football 

( 7) 

( 3 ) 

( 3 ) 

( 3 ) 

( 3 ) 

( 2 ) 

( 2) 

( 1 ) 

( 1 ) 

( 1) 

( 1) 

( 1 ) 

( 1) 

( 1 ) 

( l) 

( i ) 

( 1 ) 

( l) 

Source: Heumann and Oshorne, 1985. 

Other Activities 

1. City Storage 

2. Parking 

3. Agricultural 

4. Industrial 

5 . Commercial 

( 4 ) 

( 1 ) 

( 1) 

( 1) 

( 1 ) 
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Osborne, 1985, p.84). 

"A frequent objective of communities is to try to convert 

a landfill site to a revenue producing activity in order to 

recover conversion and maintenance costs. Survey respondents 

indicated that a total of 9 converted uses were revenue 

producing, 6 of those being recreational and 3 being other 

uses" (Table 3) (Heumann and Osborne, 1985, p.85). 

The University of Illinois study, concerned landfill 

conversions in the midwest region of the United States. To 

broaden our insight, a review of additional studies is in 

order. 

REVIEW OF OTHER SITES 

Keck Park in Allentown, Pennsylvania offers a little 

something for everyone. The 38 acre former landfill site now 

exhibits a small tot area complete with large stationary 

boulders and sculptural arrangement of logs, a tot lot area 

containing playground equipment and an adult area consisting 

of horseshoe pits, picnic facilities and walking or jogging 

paths. Also in conjunction with these facilities are a 

25-meter competitive swimming pool and several court sports 

facilities for basketball that were both constructed on 

undisturbed soil at the landfill site (Scharf, 1973, p.12). 

In the Town of North Hempstead on New York's Long Island, 

a 52 acre landfill site was transformed into a nature walk 

and bird sanctuary by a member of the community and one of 
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TABLE 3. Revenue Producing Activities On Converted Sites 
Reported On Midwestern Landfill Survey. 

Recreational Other 

1. Baseball/Softball 1. Industrial 

2. Concessions 2. Commerc ia.l 

3. Dog Racing 

4. Golf Driving Range 

5. Swimming Pool 

6. Tenn i s Court 

Source: Heumann and Osborne, 1985. 
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the country's leading botanists (Solid Waste Management, 

1976, p.28). 

When Shelby County, Tennessee began running out of 

landfill space in 1981, it began looking at possible uses of 

it's 95 acre site. Plans were made to convert the property 

into a recreational area including play fields, park land, 

and a series of recreational lakes linked to the nearly Wolf 

River. 

One of the biggest needs determined by Shelby County ~as 

for soccer fields. Soccer had become a popular sport in the 

area, but outdoor fields were limited. The decision was made 

to create seven soccer fields at this location to help build 

a healthy program for the area (Waste Age, 1984, p.34). 

In Montebello, California, the city has established a 

police department sponsored playground on a completed 

landfill. Burbank has also constructed park facilities on 

its closed landfill as well as built roads to access other 

facilities on the closed site. 

The University of Washington in Seattle is using a closed 

landfill site for parking facilities. 

The Sandy Hill Sanitary Landfill in Prince George County, 

Maryland was recently closed. At this point a baseball field 

has been constructed. However, plans are in the works to 

construct a custom contoured amphitheater, bicycle and hiking 

trails and other various related outdoor recreational 

facilities on this 220 acre site (Waste Age, 1984, p.36). 

Virginia Beach, Virginia probably has one of the best 
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known landfills in the country; its name, Mount Trashmore. 

Mount Trashmore Park is a 160 acre site that was formerly an 

all above-ground waste disposal operation. This mountain of 

trash covers 60 of the 160 acres in the park and rises to 

nearly 60 feet in height (Virginia Beach Parks Department). 

Some of the amenities found in the park include a 700 

foot long soap box derby track, a large recreational lake for 

boating and fishing, boat rentals, skateboard facilities, 

wind-surfing, high school cross-country course, 11 picnic 

shelters, cook-out grills, playground equipment, tennis, 

volleyball and basketball courts, as well as restrooms, a 

bait and tackle shop and visitors center. Virginia Beach has 

assigned five full-time employees to the park which, in 1984, 

drew nearly 380,000 visitors. 

Recently, Virginia Beach received a permit to construct a 

second landfill, appropriately enough named Mount Trashmore 

II. It is designed to be an even more ambitious project, 

expected to climb to nearly 150 feet and be in operation 

until the year 2000. 

Although recreational plans for this second mountain have 

not been fully developed, they are slated to included two 

lakes and a ski slope covered with artificial snow in this 

350 acre park (Virginia Beach Parks Department). 

Golf courses have recently become a popular post-closure 

use of landfills. This type of use appears to function much 

more smoothly if it is planned for before the closure of the 

landfill. This allows the necessary contours to be developed 
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for fairways, greens, and traps before a site is capped, and 

avoids the necessity to either import additional sand to 

create the desired el~vations or removal of the cover 

material and re-arrangement of the waste material. 

Shoreline Regional Park in Mountain View, California is a 

case in point. Prior to the closure of the Shoreline Land

fill, city fathers had already envisioned what they would 

like the site to become and commissioned the development of 

working drawings complete with an artists conception. In 

doing so, they were able to create the needed contours for 

the $2.1 million, eighteen hole golf course and were able to 

situate the clubhouse on a piece of ground that was left 

undisturbed. But golf is not all this 544 acre park has to 

deliver. There is also boating on the 55 acre lake, 

ballfields and horseback riding (Waste Age, 1983, p.l9). 

The City of Toledo, Ohio has also constructed a golf 

course on a previous landfill site (Duane, 1972, p.58). 

Hempstead, New York, earlier cited as having developed a 

nature walk and bird sanctuary on a closed site, has also 

created the Merrick Road Park Golf Course on another site. 

The City of Bradenton, Florida also recently established a 

golf course on a closed site. 

To this point, only recreational uses have been discussed 

as post-closure options. Although probably the most 

prevalent use, it is by no means the only use for such sites. 

In Chicago, one of the nation's largest freight terminals 

was built by Sears and Roebuck entirely on a landfill 
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(American Public Works Assoc., 1966, p.l36). 

The Columbia Point Campus of the University of 

Massachusetts is built on a 70 acre peninsula of solid waste 

extending into Boston Harbor. 

Oakland, California has constructed the Davis Street 

transfer station on its 247 acre landfill site. The transfer 

station incorporates only 53 acres of the site, leaving the 

remaining 194 acres as parkland (Waste Age, 1983, p.29). 

LaGuardia Airport in New York was built on a former 

landfill site, while a runway at the municipal airport in 

Meriden, Connecticut was extended over a landfill site, as 

was a landing strip in Morgantown, West Virginia (American 

Public Works Assoc., 1966, p.l36). 

Landfill sites in Memphis, Tennessee have been used for a 

stadium, a department store, and for housing (American Public 

Works Assoc., 1966, p.l33). 

In Richmond, Virginia, parking lots for shopping centers 

have been built on completed fills. Richmond has also con

structed housing on fill sites, although there has been some 

trouble with settlement cracks in foundation concrete slabs 

(American Public Works Assoc., 1966, p. 134). 

These settlement cracks in the Richmond housing project 

further emphasize the care that needs to be taken when con

structing on landfills. The cost of designing, constructing, 

and maintaining buildings on such a site is considerably more 

than it is for those erected on undisturbed soil. 

The problem of low weight carrying capacity of the refuse 
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can be solved either by the use of very low weight density 

structures or the use of pilings to extend through the refuse 

to firmer soil beneath the landfill. However, solid waste is 

very corrosive and can severely and rapidly attack steel and 

galvanized pipe, concrete pilings and sewers, etc. 

Another common difficulty is keeping landfill gas from 

accumulating in the structure. "A layer of sand can be laid 

over the proposed structural area and then be covered by two 

or more layers of polyvinyl chloride sheeting. An additional 

layer of sand can then be emplaced. If the bottom layer of 

sand is not saturated, it will act as a gas-permeable vent, 

and the sheeting will prevent the gas from entering or 

collecting under the structure. The top layer of sand 

protects the sheeting from being punctured" (Brunner and 

Keller, 1972, p.48). 

"Utility connections must be made gas proof if they enter 

a structure below grade. If the building is surrounded by 

filled land, utility lines that traverse the fill must be 

flexible, and slack should be provided so the lines can 

adjust to settlement" (Brunner and Keller, 1972, p.48). 

If these items can be planned for and overcome, a 

landfill can become a very good host for such structures. 

One of the more innovative concepts for a landfill 

closure is one being proposed in the Hackensack Meadowlands 

of New Jersey. The site is to be transformed into an earth 

sculpture by artist Nancy Holt, who has labeled it "Sky 

Mound." 
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"Ms. Holt plans to transform the mound into a grassy 

flat-topped pyramid covered with radiating gravel paths and 

smaller earth mounds that will align with the sun, the moon, 

and several major stars on important astronomical dates each 

year" (Michaels, 1987, p.48). 

Canada also has experienced converting closed landfills 

into productive properties. In Edmonton, as the Beverly 

Landfill neared capacity, the city's Parks and Recreation 

Department recognized that development had begun to approach 

the site. With housing being built adjacent to the site, the 

decision was made to convert the fill into an 18 hole golf 

course. So, during the last year of operation, the landfills 

operating agency, the Water and Sanitation Department, 

established the rough grades for the future course by placing 

and molding roughly five to six feet of cover material 

(MacKenzie, 1985, p.86). 

The City of Edmonton also used the same logic to close 

its next site, the 85 acre Southside Landfill, planning ahead 

for final contour design in developing another golf course 

(MacKenzie, 1985, p.86). 

However, the city fathers could not be prepared for what 

was to happen at it's next landfill site. "The Frontier 

Farms Landfill, which began operation in 1975, had to be 

closed when in 1978 excavation of an undisturbed piece of 

land along the riverbank revealed pieces of arrowheads and 

chipped stone that were soon found to be part of an Indian 

site that was 5,000 years old" (MacKenzie, 1985, p.88). 
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The area became an archeological dig and excavations have 

continued there ever since. Moreover, plans were made to 

turn the adjacent landfilled area into Strathcona Science 

Park, including an Archeological Center and a multi-pavilion 

Science Center. A very appropriate use indeed. 

A little closer to home, plans have been drawn to convert 

two local landfills, the Lantana Landfill and the Dyer 

Boulevard Landfill, into recreational facilities. 

Efforts are underway to convert the 300 acre Lantana 

parcel into a park complete with football fields, baseball 

diamonds, and soccer fields as well as canoeing facilities. 

"The plans call for two feet of dirt cover to be placed 

over the liner that will cap the solid waste. After that, it 

will probably take a year or two to establish a hardy growth 

of grass, so the park should be ready for public use within 

three to five years" (Gelston, 1987). 

"At Dyer Boulevard, the plan is to return the 405 acres 

to what it looked like before it became a landfill. The area 

will be a park with native plants, bird and wildlife habitats 

with wetlands, jogging trails, a BMX bike path, golf-driving 

range, a model airplane runway and picnic areas with 

pavilions" (Eagle, 1987). 

The landfill itself, a 50-foot mound that covers about 

250 acres, soon will be covered with palmetto, cocoa plum, 

scrub oak, pine trees and a variety of native grasses. 

All of the landscaping at the Dyer site is expected to be 

completed in 1989, with all improvements scheduled to be 
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completed by 1995. 

"Dotted around the elevated field will be wh it e pipes 

extending from the ground to help release the pressure of 

methane gas that builds up underneath the plastic liner when 

the refuse decomposes. The gas will be collected and 

transferred into generators to produce electricity to sell t o 

Florida Power & Light" (Eagle, 1987). 

"Starting in 1989, area officials hope a planned gar bage

burning plant on 1,320 acres adjacent to Dyer will answer the 

county's household garbage-disposal needs" (Eagle, 1987). 

The preceding clearly indicates that the most prevalent 

use of closed landfills is some type of recreational use. 

However, any post-closure development of these sites depend 

greatly on the history, operation, and characteristics of 

each individual landfill. 

The next two chapters will delve into the nature of the 

two Lake Worth parcels in order to gain a better under

standing of the factors associated with development. 



CHAPTER III 

ANALYSIS OF SITE ONE: 

CITY OF LAKE WORTH TRASH LANDFILL 

The site formerly operated as a landfill for the disposal 

of yard trash and other miscellaneous household goods is a 

12.3 acre pie-shaped parcel located in the extreme northwest 

section of the City of Lake Worth (Figure 2). It is bounded 

on the west by Interstate 95, on the north by Canal-51 and on 

the east by a platted, under construction, single family 

residential sub-division and a nursing home. The Interstate 

Highway on the west has a right of way of 380 feet and the 

canal on the north has an average width of 350 feet. 

"The site formerly extended to the north and west of the 

present site under what is now the relocated alignment of 

Canal-51 and Interstate Highway 95. With the construction of 

I-95, the site was reduced from an area of 21.7 acres to the 

12.3 acre site now remaining" (Mock, Roos, 1976, p.2). 

This Northwest Trash Landfill operation opened in 1964 

and was closed in February of 1978. The site was operated 

for the disposal of trash, non-petrescible waste, landscape 

debris, etc. for use by and for the residents of the City of 

Lake Worth. The list of household items permitted to be 

disposed of at this site included white goods such as 
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Source: 
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Mock, Roos, and Searcy, 1976. 
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discarded refrigerators and television sets, carpeting, 

cardboard, and furniture. 

"During the operation of the landfill, the trash would b e 

delivered to the site slightly compacted by the clamshell 

bucket of the pick-up crane. At the disposal site, the waste 

was deposited on the working face of the fill area and com-

pacted daily by bulldozer. The estimated volume reduc t ion 

after this type of compaction is 70%" (Mock, Roos, 1976, 

p. 2). Then a clean sand cover would be placed on the com-

pacted fill up to the edge of the working face. 

Once a section of the landfill would reach maximum 

acceptable trash limits, cover material to a depth of two 

feet would be applied. 

The existing site as depicted in Appendix A, has a gently 

undulating surface with a gradual upward slope from the south 

(the pointed portion of the pie-shaped parcel) to the central 

portion of the site where the average elevation above mean 

sea level is approximately 32 feet. The highest elevation 

appears to be slightly west of center and reaches to nearly 

36 feet above MSL. 

The remains of the old haul roads can still be seen among 

the sprinkling of palmetto palms, various pines, and albezia 

(mother-in-law tongue). The underbrush consist mostly of a 

variety of grasses and vines. 

The soil samples taken from the undisturbed portion of 

the landfill site consists mostly of medium-fine sands rang

ing in color from brown, dark brown, tan, to gray (Mock, 
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Roos, 1976, p.D-1). 

CLOSURE RESTRICTIONS AND GUIDELINES 

In January of 1978, the City entered into an agreement 

(CONSENT ORDER) with the State of Florida Department of 

Environmental Regulation. 

This Consent Order stated that the City shall close the 

disposal site in accordance with the provisions of Chapter 

17-7.07, Florida Administrative Code, which is the Closure of 

Landfills section of the Resource Recovery and Management 

Chapter. 

This section contains the minimum permit application 

requirements to close a landfill and monitor and maintain the 

closed facility so that it will pose no significant threat to 

human health or the environment. 

The following is a list of conditions placed upon the 

City of Lake Worth in order to close the site: 

a. Plans for closing the subject disposal site and 
establishing the alternate site shall be 
submitted to the Department for approval. 

b. The City shall close the site to all incoming 
solid waste no later than thirty (30) days after 
receipt of the Department's approval of the 
alternate site plans. 

c. Access to the subject disposal site shall be 
restricted by a fence or other appropriate and 
effective means. 

d. Once the alternate site is selected by the City 
and approved by the Department, information 
signs shall be placed at the entrance to the 
subject disposal site and on roads leading to 
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the subject disposal site. The information 
signs should state that the site is closed and 
list the penalty for dumping at the site, the 
location and hours of operation of the alternate 
approved site and the name of the operating 
agency. 

e. The subject disposal site shall receive a final 
cover of two feet of earth compacted in six inch 
layers with the final six inches loosely com
pacted to promote plant growth and a grade which 
will prevent ponding and provide drainage of 
surface waters. 

f. Monitoring well and canal sampling shall con
tinue as previously approved in item I, II c and 
d of the provisos of Temporary Operating Permit 
#50-017A until notified otherwise by the 
Department. 

g. The side slopes shall have a slope not to exceed 
one foot vertical to three feet horizontal to 
minimize erosion. 

h. Upon completion the subject disposal site shall 
be seeded or planted with grass or suitable 
cover vegetation to minimize erosion. 

Also, during the period allowed under this Order until 

closing, the subject disposal site shall he operated as 

follows: 

a. The length and width of the working face shall 
be kept as small as possible. 

b. Cover shall be provided to all exposed refuse a 
minimum of one (1) time per week. 

c. During the period of operation, the City shall 
furnish three (3) copies (one copy to the Sub
district Office of the Department of Environ
mental Regulation, one copy to the Palm Beach 
County Health Department and one copy to the 
Solid Waste Authority of Palm Beach County) of 
the monthly report on the operation of the 
subject disposal site including volume, type and 
frequency of waste being received. Monthly 
reports shall be submitted no later than the 
fifteenth (15th) day of the succeeding month. 
Such reports shall include the results of any 
monitoring as required in this Order. 
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d. Hazardous waste, which would create a condition 
harmful to the environment as defined in Section 
17-7.02(9), Florida Administrative Code, shall 
be rendered safe and sanitary prior to delivery · 
to the subject disposal site. 

e. No raw infectious waste shall be deposited in 
the subject disposal site. 

f. No refuse shall be deposited in or within two 
hundred (200) feet of any natural or artificial 
body of water. 

g. All records and data relating to the operation 
of the subject disposal site shall be made 
available for inspection by the Department of 
Environmental Regulation and the Palm Beach 
County Health Department. 

h. The subject disposal site is to be operated in 
such a manner that the maximum level of effi
ciency is maintained at all times so as to cause 
a minimum adverse effect on the environment. 
This includes, but is not limited to, causing 
noxious or objectionable odors, contaminated 
storm water runoff or leachates causing 
degradation of surface or ground water. 

i. In the event the permitee is temporarily unable 
to comply with any of the above conditions, it 
shall immediately notify the Palm Beach County 
Health Department by telephone and the Depart
ment of Environmental Regulation in writing. 
Notification shall include any pertinent 
information as to the cause of the problem and 
what measures are being taken to correct the 
problem and prevent its recurrence. 

j. Waste sludge of any kind shall not be disposed 
of at the subject disposal site unless otherwise 
approved by this Department. 

k. No open burning shall be permitted at the 
subject disposal site. 

The a bove, as noted, were conditions placed on the City 

to continue operation until the closure plan had been 

approved. 

However, the following condition is one that allocates 
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to the Department of Environmental Regulation approval of any 

future use or modification to the closure plan: The con

struction of building, sewage, gas or water supply mains, 

parking lots, paved areas or any other activities that could 

alter the final closing design and cover the subject disposal 

site is prohibited unless specifically approved by the 

Department. 

The Consent Order goes on further to state that the City 

is fully aware that violation of the terms of this Consent 

Order may subject the City to judicial imposition of damages, 

civil penalties of up to $10,000 per offense and criminal 

penalties. And that the Department of Environmental Regu

lation hereby expressly reserves the right to initiate 

appropriate legal action to prevent or prohibit any water 

pollution discharges or air pollution emission which may 

violate the provisions of Chapter 403, Florida Statutes. 

It is clearly evident that the Department of 

Environmental Regulation exhibits a tight reign over the 

closure of such facilities, and for good reason. The 

conditions placed upon the operators of landfills are 

safeguards to ensure the quality of the air, water, and life 

near these sites for today and future generations. 

I NHERENT CHARACTERISTICS OF LANDFILLS 

There are certain characteristics of landfills, while not 

unique, that generally occur in all waste disposal (land-



34 

filling) operations. 

Among those characteristics are the creation of methane 

gas, possible groundwater contamination, and settlement of 

the solid waste. 

Although the landfill has been an accepted way of 

disposing of trash for many years, it carries the inherent 

potential for creating certain problems associated with gas 

generation. Usually, the greatest problems caused by gas 

generation, are infiltration into and contamination of 

groundwater, and the potential of explosion when confined. 

''The primary constituents of landfill gas are carbon 

dioxide and methane in varying ratios, depending principally 

on whether methane fermentation has been established. For a 

short initial period, aerobic biological decomposition will 

occur due to the presence of oxygen from the initial 

placement. These oxidative processes will result in the 

release of carbon dioxide. The carbon dioxide content of the 

gas during this initial stage may go as high as 90%, with a 

corresponding decrease in oxygen. Part of the carbon dioxide 

dissolves in any waste present, resulting in acidic pH levels 

which facilitate metal corrosion. Eventual decomposition of 

various metallic substances serve as potential contaminants 

of groundwater" (Heumann and Osborne, 1985, p.25). 

"Once oxygen is depleted, conditions are established for 

a transformation from aerobic to anaerobic decomposition. 

Methane, because of its relative lack of reactivity in 

aqueous solution, will be released in concentrations 
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exceeding 50% by volume of gas, once fermentation has b een 

well established. (In this stage, gas composition is 

considered to be 54% methane and 45% carbon dio x ide). Due to 

its low density, and increasing pressures, the methane pro

duced within a landfill will diffuse through the relatively 

porous fill material. If it is accumulated in a confined 

space to concentrations from 5% to 15% or more, methane 

becomes highly explosive. However, the probability of an 

explosion is quite limited, since oxygen is required. 

Conversely, accumulation of methane gas within confined 

oxygenated spaces such as buildings pose substantial 

hazards. Another problem associated with gas generation i s 

the tendency of methane gas to exclude oxygen. Accumulation 

of landfill gas in a confined space in a building can cause 

asphyxiation. Further, landfill generated gas may be harmful 

t o near by vegetation, as exclusion of oxygen in the root zone 

can interfere with the normal metabolism of the plants" 

( Heumann and Osborne, 1985, p.25). 

"Carbon dioxide (C02) and methane (CH4) are the 

predominant constituents of decomposition gas produced in the 

refuse layer of the landfill. Pressure from within the fill 

area can cause these gases to enter the soil layer where, 

contact with rooted plants and the grass or sod that are 

required to be planted to help stabilize the cover material 

over the trash, is possible. While CH4 is not thought to be 

directly toxic to plants, excessive levels of C02 may be. 

More critical, however, is the displacement of oxygen in the 
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soil atmosphere and oxidation of CH4 near the soil surface by 

soil bacteria thus creating anaerobic soil conditions and 

destroying the vegetative cover" (Leone, Flower, Gilman, and 

Arthur, 1979). 

The greatest percentage of damage to these plants can be 

avoided by taking steps to keep these gases out of the root 

zone by: 

o planting in areas where the gases do not occur or 
in undisturbed regions of the fill, 

o placing barriers between the gases and the root 
zone (Figure 3), 

o venting gases from the landfill in some formal 
manner. 

To further elaborate on the above, provisions for venting 

help control the movement of gas so it doesn't accumulate in 

explosive concentrations, move laterally onto adjacent 

properties, or saturate the top soil and enter the root zone. 

A relatively impermeable top cover helps to block the gas 

flow through the top soil since the impermeable layer lies 

between the refuse and the top soil in which the vegetation 

is planted. These measures reduce the negative impacts on 

vegetation, and also prevent rainwater infiltration thereby 

minimizing the interaction between water and the waste 

material and water and the various gases that form leachate. 

"Theoretically, decomposable matter will degrade in a 

landfill for an infinite period, but obviously, in. practice a 

point is reached when so little decomposition takes place 

that gas production effectively ceases. At this point some 
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FIGURE 3. Root Zone Gas Barriers. 

Sou r ce: Leone, Flower , Gilman, and Arthur, 1979. 
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decomposition will continue at a very low level, until the 

refuse is, for all practical purposes, fully decomposed. It 

has been estimated that the period when non-methanogenic 

decomposition occurs, and carbon dioxide is found at very 

high levels, extends to a year after the close out of the 

landfill. During the following four years methane is usually 

produced at its maximum rate and about 34% of total decom-

position occurs in this period of time. For another si x to 

ten years gas production continues at lower rates and after 

the completion of fifteen years the production rates become 

so low that it is of no practical importance. According to 

these estimates, the period of time over which a hazard is 

most likely to occur covers the first five years after the 

close out. After the fifteen year period is completed, the 

landfill can be considered relatively safe in terms of gases" 

(Heumann and Osborne, 1985, p.29). 

"Probably the most significant problem from a closed out 

landfill is contamination of groundwater by leachate. 

Leachate develops in a landfill by interaction of groundwater 

with the waste, or infiltration of surface water through the 

waste. The kind of contaminants found in a leachate are a 

function of the composition of the waste material and the 

stage of the decomposition process occurring in the fill. 

For example, a recently closed out site will tend to 

accumulate moisture principally from rainfall and possible 

groundwater encroachment. When this moisture is sufficient, 

a biological community will develop which will degrade the 
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various solid waste constituents into intermediate and end 

products, some of which will be released with the leachate" 

(Heumann and Osborne, 1985, p.33). 

Figure 4 is a schematic diagram depicting the formation 

of leachate. If the landfill is not ~ro~erly sea led or if 

cracks have developed in the impermeable seal, rain water may 

seep in, interact with the waste material, dissolving some 

component of the trash and creating a potential contaminant. 

As this contaminated liquid percolates through the soil 

layers or permeable rock on which the waste rests, this 

leachate can become mixed with the groundwater. 

"Surface water contamination is another problem that 

could occur because of leaching. Figure 5 presents a model 

for leachate movement into the surface water. Due to the 

groundwate~ movement any leachate present can move laterally 

and b ecome mixed with any surface water present in the area" 

(Heumann and Osborne, 1986, p.35). 

Maintenance of the final cover is essential and 

revegetation can prove to be an excellent way to prevent the 

erosion of cover material which can lead to contamination of 

the groundwater and or surface water. 

Settlement too is a problem associated with disposal 

sites. "A landfill will settle as a result of' waste 

decomposition, f'iltering fines, superimposed loads and its 

own weight. As the compaction of solid waste is not 

absolute, small voids remain in the fill as the waste 

decomposes. Fine particles from the cover material and 
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overlying solid waste often sift into these voids. The 

weight of the overhead waste and cover material helps con-

solidate the fill. This development process is furthered 

when more cover material is added or a structure or roadway 

is constructed on the fill. The most significant cause of 

settlement is waste decomposition, which is greatly 

influenced by the amount of water in the fill. A landfill 

will settle more slowly if only limited water is available to 

decompose the waste chemically and biologically. Settlement 

also depends on the types of wastes disposed of, the volume 

of cover material used vith respect to the volume of waste, 

and the compaction achieved during construction. For 

example, a fill composed only of construction and demolition 

debris will not settle as much as one that is constructed of 

residential solid waste. Because of the many factors 

involved, a fill may settle as much as 33%". (Heumann and 

Os borne, 1985, p.44). 

"Settling produces wide cracks in the cover material that 

allows water to infiltrate, and permits gas to escape. 

Differential settling may form depressions that permit water 

to pond and infiltrate the fill. Settling may also cause 

structures on the landfill to sag and possibly collapse. 

Because every landfill settles, and there is no way to escape 

from this, surfaces should be periodically inspected and soil 

should be added and graded when necessary. On the other 

hand, as most of the settling occurs in the first five years 

after the close out of the fill, the period when most of the 
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decomposition takes place, the time when frequent inspection 

is needed is rather short" (Heumann and Osborne, 1985, p.44). 

MONITORING AND GAS RECOVERY 

In order to determine the effect of the trash landfill on 

the chemical quality of the groundwater, four monitoring 

wells were installed around the perimeter of the landfill 

site (Appendix A). 

As a condition of the Consent Order as prepared by the 

Department of Environmental Regulation, water samples are 

periodically extracted from these wells and analyzed for 

various chemical constituents. Also on occasion, samples are 

taken from different locations on the adjacent surface waters 

of the C-51 (Palm Beach Canal) and analyzed. 

II 
These analyses indicate that the local groundwater has 

not been adversely affected by the presence of the landfill 

and, in fact, is generally lower in most chemical con

stituents than the adjacent waters of the C-51 Canal'' (Mock, 

Roos, 1976, p.6). 

This bi-monthly sampling and analysis of the four mon

itoring wells and adjacent waters for water quality are a 

necessity in determining any long range affect of the former 

landfill operation. 

The concept of the recovery of landfill gas for profit is 

an old idea that became practical when the energy crisis 

quadrupled fuel prices during the 1970s. 
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"Generally speaking, all landfills generate gas as part 

of the decomposition of material buried at the site. The 

term landfill gas is used to denote the total mixture of the 

several gases which are formed as a result of the decay 

process. The composition, quantity and generation rate of 

various gases depend on such factors as the quantity and 

make-up of the raw refuse, the landfill depth, moisture 

" content, compaction density and ambient temperatures 

(Rogoff, 1987, p.8). 

The principal gases as previously discussed are carbon 

dioxide, methane, and also nitrogen. "Methane production 

from a given disposal site lasts for many years, but only 

begins after all oxygen has been depleted. This is because 

oxygen is toxic to methane forming bacteria. High moisture 

content in the refuse (60 to 80 percent) favors maximum 

methane production, generally, however the usual moisture 

content range at time of placement is less than half that 

amount at 20 to 30 percent. Another factor which has a major 

affect on the rate of methane production is the percentage of 

biodegradable material found in the refuse. Production is 

stimulated by high amounts of garden wastes, paper, textiles, 

wood and foodstuff" (Rogoff, 1987, p.8). 

"Currently, many state environmental agencies are 

developing more stringent requirements for the closure of 

landfills. As part of the closure, the landfills have to be 

capped with a material of low permeability to reduce surface 

water infiltration and thus minimize leachate generation. 
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The impermeable cap also acts as a barrier to gases leaving 

the landfill, which must then be vented. These gases can be 

recovered as a source of energy. Methane was first recovered 

commercially at the Palos Verdes landfill near Los Angeles in 

1975. Since then, the industry has grown exponentially. 

Today, plants are being operated or planned by 152 cities and 

62 counties in 28 states" (Eldred, 1986, p.24). 

Due to the fact that the Northwest trash landfill in Lake 

Worth was closed with two foot of clean fill material rather 

than today's standard of an impermeable cap, it is difficult 

to imagine that any landfill gas could be recovered at a 

profit. 

Even considering that methane production is stimulated by 

high amounts of garden wastes such as leaves, tree trimmings, 

and grass, and by paper products and wood which certainly 

constitute a large percentage of the disposed items at the 

site, the fact that the site has been closed for over nine 

years and was not capped with an impermeable layer to 

contain, for the most part, these gases on site, makes a 

feasible gas recovery program doubtful. 

SURROUNDING LAND USES 

As pointed out in the introduction in Chapter I, many 

municipalities chose to locate their waste facilities within 

the remote portions of their corporate boundaries during the 

building boom, so as not to interfere with the comings and 
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goings of everyday life. 

The City of Lake Worth was no different in that the 

location it sought for its trash landfill was in the extreme 

northwest section of the city. 

Bordered by Interstate 95 on the west and the C-51 (Palm 

Beach Canal) on the north, which separates the site from West 

Palm Beach, it is tucked into a virtual pocket of its own 

(Figure 6). 

To the west, Interstate 9 5 is a six lane divided highway 

running north and south. Conceivably, Interstate 95 would 

act as a buffer for most imaginable post closure uses for . 

this site. 

Immediately west of Interstate 95 are single-family resi

dences within the Town of Lake Clarke Shores and to the south 

of them, Lake Clarke Terrace, a small single-family sub

division that is a part of Lake Worth. 

To the north, again, is the Palm Beach Canal, an 

east-west canal that extends from the Intracoastal Waterway 

to the farreaches of rural Palm Beach County. The canal 

averages 350 feet in width adjacent to the landfill site and 

is a major drainage facility for many western communities. 

On the north side of the Palm Beach Canal and adjacent to 

the landfill is the West Palm Beach Country Club, a par 72 

championship golf course. 

Easterly of the landfill site is a 162 bed nursing home 

facility on lot 1 of the Vernon Square plat. South of this 

facility and east of the site is the Vernon Heights single-
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FIGURE 6 Northwest Landfill Surrounding Land Use Map. 

Source: Swarthout and Orman, 1985. 
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family subdivision consisting of 104 lots. Although platted 

in 1956, currently only 31 lots have been built upon ~ith 

another 20 homes under construction. The selling price of 

many of the newly constructed homes is in the 120 thousand 

dollar range. 

Just east of Vernon Heights is North~est Park, a 

recreational park devoted mainly to ballfields for youngsters 

ranging from T-ball leagues (5-8 year olds) to girl's 

softball up to colt leagues (boys 15-16 years of age). 

In the same park but separated from the fields is the 

Police Benevolent Association clubhouse and shooting range. 

East of the clubhouse is the Park Street Industrial Center, a 

light industrial park. 

To the south of the pie shaped landfill parcel is a short 

block of residential housing bordering church property. 

Between these properties and Interstate 95 are some rather 

low-lying vacant tracts of land with a fair amount of 

acreage. The northern-most tract is 9.3 acres, the central 

portion is 3.9 acres, and the southern-most tract is 5.3 

acres. The latter tract ownership belongs to the Trustees of 

the Internal Improvement Fund, which of course is the state. 

Just east of these parcels is an apartment complex 

consisting of 86 units, one of the most intense land uses in 

close proximity of the study site. 

As one might image, the description of surrounding uses 

could continue, however, for the purpose of this analysis, 

only the most directly affected properties have been 
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discussed. 

Chapter IV will discuss the history, location, closure, 

monitoring and surrounding land use for the other landfill in 

Lake Worth; the Southwest Sanitary Landfill. 



CHAPTER IV 

ANALYSIS OF SITE TWO: 

CITY OF LAKE WORTH SANITARY LANDFILL 

"The City of Lake Worth Sanitary Landfill is a 65 acre 

site located in the southern section of the City. The 

landfill is bounded by residential housing to the north, 

Osborne Cemetery and Howard Park to the east, an elementary 

school and residential housing to the west and A.G. Holley 

State Hospital to the south. The southern boundary of the 

landfill is located along the City of Lake Worth/Town of 

Lantana Corporate boundary" (Mock, Roos, 1983, p.I-1). 

"The landfill operation began in 1961 and has in the past 

been sited as a model landfill by the State of Florida. In 

1982, the renewal of the operating permit for the landfill 

was denied by the Department of Environmental Regulations 

(DER). The basis for denial by the DER was that test results 

from the monitoring wells located at the site indicated that 

the concentrations of certain pollutants in the groundwater 

have been increasing over the past years. Since the site has 

no leachate collection system below the existing waste cells, 

the DER determined that closing the landfill in accordance 

with Florida Administrative Code regulations and state of the 

art design for landfills would be in the best interest of all 

concerned for the protection of groundwater quality" (Mock, 

50 
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Roos, 1983, p.I-1). 

The landfill is being operated under a temporary permit 

from the Department of Environmental Regulation until the 

pre-agreed final elevations or contours can be attained. The 

final close-out date would appear to be August of 1988. 

"The landfill site is located on the eastern slope of the 

coastal ridge which runs north and south through this portion 

of Palm Beach County. The land slopes generally from west to 

east. During the last 26 years since the site was placed in 

operation, it has been cleared of natural vegetation with the 

exception of buffer areas on the west and southwest portion 

of the site" (Mock, Roos, and Searcy, 1976, p.4). 

During the time period from 1961 to 1978, this site was 

used exclusively for the disposal of garbage. Trash 

placement began in March of 1978 after the closure of the 

northwest trash landfill and has continued to present day. 

For the purposes of clarifying the differences between 

trash and garbage as defined by City of Lake Worth disposal 

criteria, trash would consist of tree trimmings, white goods 

such as household appliances, carpeting, cardboard, grass 

clippings and other items along this vein. Garbage, on the 

other hand, would consist mainly of those wastes normally 

generated in a household kitchen (Mock, Roos, 1983, p.II-1). 

" 6 During the 2 years of operation, the disposal practice 

~or garbage placement at this sanitary landfill has followed 

;he trench and cover procedure as outlined below: 

1. Using a dragline, a 40-foot wide by 
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approximately 350-foot long trench (cell) is 
excavated to a depth of approximately 8-10 feet 
below existing grade depending on the observed 
water table elevation at the time of excavation 
and/or the presence of hardpan (i.e., weakly 
cemented stained sand). 

If, within the depth of 8 to 10 feet the hardpan 
layer is observed, the bottom of the cell 
extends to the top of the observed hardpan 
sands. If, however, the water table is observed 
during excavation, the cell is backfilled with 
approximately two feet of sand cover above the 
observed water table. In this case, the 
excavated trench extends to a depth two feet 
above the observed water table. 

If neither water table nor hardpan are observed 
during excavation, the depth of cell varies from 
8 to 10 feet below existing grade. 

The excavated material is stockpiled adjacent to 
the cell for use as daily cover material. 

2. The daily collection of garbage is dumped and 
spread in two-foot thickness across the width of 
the cell and compacted by bulldozer. At each 
days end, this garbage is covered with excavated 
material (stockpiled adjacent to the cell). The 
cover is placed in 6 to 12 inch thickness across 
the top of each days collected garbage and com
pacted by bulldozer. This procedure of placing, 
spreading and compacting daily collected 
garbage, and covering and compacting the daily 
collection with excavated material is termed the 
"in pass" (Figure 7). 

3. Daily "in pass" placement and covering is 
continued as noted in Step 2 until the cell is 
completely filled to natural grade. 

4. Daily collected garbage is then placed over the 
"in pass" following identical placing, 
spreading, compacting and cover procedures as 
noted in Step 2. This procedure of garbage 
placement and cover is referred to as the "out 
pass" (Figure 7). 

5. Daily "out pass" garbage placement and covering 
is continued to a final elevation of 8 to 10 
feet above natural grade. 



Natural Ground 

53 

'- 16 ' 

ORIGINAL EXCAVATION 

3 ' Final Cover 

PROFILE ALONG ACTIVE CELL 
SHOWING DAILY OPERATION 

. · .. ~. ,'· . 

3 ' Final Cover 

/ 

L Completed Cell/ 

X -SECTION COMPLETED CELL 
FIGURE 7 Landfilling Procedu r e . 

Sou r ce: Mock, Roos, and Searcy, 1976 . 

.. .. 
Cl 
a. 

'S 
Cll 



54 

6. When the "out pass" has been completed over two 
adjacent cells, both trenches are covered by 
approximately 12 feet of trash. After com
pletion of trash placement across two adjacent 
cells, approximately two feet of excavated 
material is placed as cover over the trash to an 
evaluation of approximately 24 feet above 
natural grade" (Mock, Roos, 1983, p.II-2). 

As previously mentioned, the City of Lake Worth Sani t ary 

Landfill is located on the coastal ridge, a geologically 

defined area of high topographic relief which lies 

approximately parallel to the Atlantic Ocean shoreline and 

extends inland approximately five miles. On-site natural 

(undisturbed) relief reaches a maximum elevation of 

approximately +25 feet MSL. From the site, the ground 

surface slopes to the east toward Lake Worth where ground 

evaluations are near +5 feet MSL (Mock, Roos, 1983, p.IV-1). 

Soil borings were conducted at five (5) locations on this 

site to a depth of 30 feet. Location of the soil borings ar e 

shown in Figure 8. 

The result of these borings indicate sands that were 

generally well sorted, poorly graded, clean quartz, 

reminiscent of clean beach sands. 

CLOSURE RESTRICTIONS AND GUIDELINES 

The Department of Environmental Regulation has 

established new criteria for closing landfill operations 

since the trash landfill closing in 1978. 

According to the Florida Administrative Code 17-7 
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Resource Recovery and Management, all closure plans shall 

address the following eight parts: 

( 1 ) General landfill information report. 
report shall contain: 
(a) Identification of the landfill; 

This 

(b) Name, address and phone number of primary 
contact persons; 

(c) Identification of persons or consultants 
preparing this report; 

(d) Present property owner; landfill operator; 
(e) Location by township, range and section, 

and latitude and longitude of main 
entrance or operators office of the 
landfill; 

(f) Total acreage of waste disposal area; 
total acreage of landfill property; 

(g) Legal description of property on which the 
landfill is located; 

(h) History of landfill: when constructed; 
description of fill operations, sequence 
of trenching, cell construction, or 
sequence of areas filled; 

(i) Identity of types of waste disposed of in 
the completed landfills; based on records, 
composition studies, operator memory, 
major waste depositors, or other 
information sources. 

(2) Area information report. An information report 
on the area in which the landfill is located 
shall be included in the closure plan. The 
report may use verifiable information available 
from published documents. The term "area" 
means that area which may affect or has been 
affected by or will be affected by, the 
landfill, and at a minimum includes the land 
within a one mile radius of the landfill. The 
report should be supplemented by maps and 
cross-section drawings. The following topics 
shall be addressed in the report: 
(a) Topography; 
(b) Hydrology, including surface water 

drainage patterns and hydrologic features 
such as surface waters, springs, drainage 
divides and wetlands; 

(c) Geology, including the nature and 
distribution of lithology, unconsolidated 
deposits, major confining units and 
sinkholes; 

(d) Hydrology, including depth to groundwater 
table, groundwater flow directions, 
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recharge and discharge areas, used by 
public and private wells within one mile 
of the landfill; 

(e) Ground and surface water quality; 
(f) Land use information. The report shall 

include a discussion and maps indicating: 
1. Identification of adjacent landowners; 
2. Zoning; 
3. Present land uses; 
4. Roads, highways, rights-of-way, or 

other easement. 

(3) Groundwater monitoring plan and site specific 
information. The closure plan shall include an 
approved groundwater monitoring plan containing 
site specific information. 

(4) Gas migration investigation. A report on 
methane gas where actual or potential gas 
migration exists i.e., in landfills that have 
been in operation for a year and contain 
organic wastes disposed of in porous soils 
which allows or would allow migration of gas 
off the landfill property. Gas migration test 
points shall be located along property 
boundaries, or alternate boundaries approved by 
the Department, particularly, those adjacent to 
off-site occupied structures within 100 feet of 
the property boundary or where distressed 
vegetation is present. Test points are 
required along each boundary segment spaced as 
needed to detect gas migration. Test points 
should extend 3 feet below ground surface. 
Where sand, gravel, or more gas permeable soil 
strata may interconnect the waste deposit and 
the property boundary, multiple depth sampling 
points should be used, with the uppermost one 3 
feet deep and additional ones in the permeable 
layers. A combustible gas indication meter is 
recommended to determine methane concentrations 
as a percent of the lower explosive limit 
(LEL). Lower explosive limit means the lowest 
percent by volume of a mixture of explosive 
gases which will propagate a flame in air at a 
temperature of 25 degrees Celsius and 
atmospheric pressure. Methane concentrations 
shall not exceed the LEL at the property 
boundary or 25% of the LEL within structures on 
the property. 

(5) Assessment of effectiveness of existing 
landfill design and operation. Based on the 
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area information report, the groundwater 
monitoring plan, and the gas migration report, 
a landfill assessment shall be prepared which 
discusses the effects of the landfill on 
adjacent ground and surface water, and the 
landfill area. Specific concerns to be 
addressed are: 
(a) Effectiveness and results of the ground

water investigation; 
(b) Effects of surface water runoff, drainage 

patterns, existing storm water controls; 
(c) Extent and effects of methane gas 

migration, LEL percentage readings in 
migration paths, and description of the 
gas venting system if one is installed; 

(d) Condition of existing cover, thickness and 
types of soils or materials used for 
cover, and effectiveness of cover material 
as a leachate control mechanism; 

(e) The nature and characteristics of the 
wastes disposed of at the landfill. 

(6) Clpsure design plan. A closure design plan 
shall be prepared based on the area information 
report, groundwater monitoring plan, and 
assessment of the effectiveness of the existing 
landfill design and operation. The closure 
design plan shall consist of engineering plans 
and a report on closing procedures which shall 
apply to the closing of the landfill and the 
monitoring and maintenance during the long term 
care period. The closure design plan shall 
include the following information: 
(a) A plan sheet showing phases of site 

closing; 
(b) Drawings showing existing topography and 

proposed final grades; 
(c) Final cover installation plans showing the 

sequence of applying final cover, includ
ing thickness and type of material that 
will be used. All waste filled areas 
shall have a final cover designed to mini
mize infiltration and subsequent leachate 
generation, based on water balance calcu
lations and leachate controls used. Final 
cover may consist of synthetic membranes, 
soils, or chemically or physically amended 
soils approved by the Department, under
laying at least six inches of top soil or 
soils that will sustain vegetative growth, 
to achieve a minimum thickness of two feet 
of soils or one foot of soils and 
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synthetic or soil admixtures above the 
waste material. The types of materials 
used in a final cover are dependent upon 
the leachate control system used. Nothin g 
in this rule shall be construed to require 
final cover which is incompatible with the 
leachate control system, including a 
system which utilized permeable f i nal 
cover, which has been permitted by the 
department and meets all other applicable 

·department standards and criteria. 
1. The final cover shall be placed over 

the entire surface of each completed 
portion of the filled areas within 180 
days after the final waste deposit 
date. The final cover of the filled 
area shall be seeded or planted with 
vegetation to control erosion. Where 
the final cover is intended to be a 
moisture infiltration seal, vegeta
tional species planted shall be 
drought resistant and such that the 
roots will not penetrate the seal and 
thus provide a channel for moisture 
infiltration. 

2. Side slopes and all other grades shall 
be designed to minimize erosion of the 
final cover material. Such designs 
shall consider the erosion suscepti
bility of the earthen material pro
posed for final cover relative to 
historical rainfall patterns for the 
area, the period between application 
of the final cover and establishment 
of vegetative growth, and special 
maintenance procedures proposed to 
insure that infiltration is minimized 
earthen material exists after vegeta
tive growth is established. 
a. Side slopes of all above-ground 

disposal areas shall not exceed a 
33 percent grade, 3 feet hori
zontal run to 1 foot vertical 
rise, to minimize erosion. 

b. Top gradients of final cover on 
landfill areas should not normally 
exceed 4 percent grade, 100 feet 
horizontal run to 4 feet vertical 
rise, considering total fill 
height, and expected subsidence 
caused by decomposing waste, and 
be designed to prevent pending or 
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low spots and minimize erosion. 
Alternate gradients, justified by 
the landfill design, may be 
approved by the Department. 

3. The closure design plan shall describe 
provisions for cover material for the 
long term care erosion control, 
filling areas of subsidence or other 
depressions, maintaining berms, and 
general ~aintenance of the facility, 
and specify the anticipated source and 
amount of material necessary for 
proper closure of the landfill. 

(d) Type of leachate control system proposed. 
The leachate control system shall be 
designed to prevent leachate from escaping 
beyond the approved zone of discharge for 
the landfill. 

(e) Compliance with groundwater protection 
requirements. The closure design plan 
shall show how the landfill will meet the 
requirements of Sections 17-4.245 and 
17-4.246 Florida Administrative Code. 

(f) Type of gas or odor control which may be 
used. Control systems shall be installed 
at landfills which have a gas or odor 
problem as determined in the gas migration 
investigation report. Monitoring for 
methane gas at the property boundary shall 
be performed at regularly scheduled inter
vals to determine the effectiveness of the 
migration controls. If the investigation 
indicates that gas and odors will not be a 
problem, gas and odor control systems may, 
with Department approval, be omitted from 
the closing design plan. The plan shall 
include an explanation of why they were 
omitted. The Department shall require gas 
migration investigations where the 
potential for migration exists and require 
control systems to be installed any time 
gas or odors become evident; 

(g) Proposed method of stormwater control. 
This shall include control of stormwater 
occurring on the landfill property. 
Stormwater from areas adjacent to the 
landfill property shall be prevented from 
coming on or into waste filled areas or 
cells. Other surface waters, such as 
streams or canals which originate off of, 
or other surface water bodies which adjoin 
the landfill property, shall be prevented 
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from flooding waste filled areas or 
cells. Infiltration of stormwater into 
the waste shall be precluded or minimized 
by the leachate control system. This 
surface water management and stormwater 
control requires submittal of plans to the 
local Water Management District for 
approval and permitting. 
Proposed method of access control. The 
closure design plan shall describe how 
access to the closed landfill shall be 
restricted to prevent any future waste 
dumping or use of the facility by 
unauthorized persons. Restricted access 
shall remain in force until the landfill 
is stabilized and there is no evidence 
that facility property is being used as an 
unauthorized dump site. In the event that 
use of the property during the long term 
care period is planned, access shall be 
restricted until landfill closing is com-
pleted and approved by the Department; 
Final Use. The closure design shall 
contain a description of any proposed 
final use of the landfill property. 

(7) Closure Operation Plan. The closure operation 
plan shall; 
(a) Describe the actions which will he taken 

to close the landfill, such as placement 
of cover, grading, construction of berms, 
ditches, roads, retention-detention ponds, 
installation or closure of wells and 
boreholes, installation of fencing or 
seeding of vegetation, protection of 
on-site utilities and easements; 

(b) Provide a time schedule for completion of 
the closing and long term care; 

(c) Contain appropriate references to the 
Closure Design Plan, area information 
report, groundwater monitoring plan, and 
other supporting documents; 

(d) Describe the proposed method of 
demonstrating financial responsibility for 
the long term monitoring and maintenance; 

(e) Indicate any additional equipment and 
personnel needed to complete closure of 
the landfill; 

(f) Modification of the plan based on a 
showing of good cause by the permittee may 
be approved by the Department. The 
permittee shall submit to thP DPn~r+mon+ " 
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revised plan prior to implementation of 
any necessary deviation. In the event 
that a necessary deviation is the result 
of unforeseen circumstances and there is 
insufficient time to prepare and submit a 
revised plan, the owner or operator shall 
immediately contact the Department and 
obtain an interim authorization pending 
the submission and review of the revised 
plan. Interim authorization shall not 
exceed 30 days during which time the 
revised plan shall be prepared and 
submitted to the Department. 

(8) Certification by registered professional 
engineer. Information, plans, and drawings 
presented in support of a closure permit for a 
landfill shall be prepared under the direction 
of, and certified by, a registered professional 
engin~er authorized to practice in the State of 
Florida in accordance with the provisions of 
Chapter 471, Florida Statutes. A letter of 
appointment shall be submitted by the proper 
federal, state, county, municipal or agency 
employee, or company official, or individual, 
confirming that the engineer is authorized to 
prepare plans and specifications. The pro
fessional engineer or another qualified 
engineer shall be required to make periodic 
inspections during the closing of the facility 
to insure closure is being accomplished 
according to the closure plan. 

After meeting the above criteria, and upon approval of 

the closure plan and issuance of the closure permit by the 

DER, as well as surface water management permitting by the 

water management district, the landfill owner or operator 

shall close the fill site in accordance with the approved 

plans and any special permit provisions. 

I NHERENT CHARACTERISTICS OF LANDFILLS 

The importance of properly closing a landfill cannot be 
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overemphasized. Not only should the closure be done 

aesthetically and to control erosion and runo~~ and to 

minimize current environmental problems, but also to control 

future potential problems. 

Some of the problems alluded to above are related to 

those characteristics common to landfill operatiops and 

previously outlined during the discussion of the Lake Worth 

Trash Landfill; methane gas, possible groundwater contam

ination and settlement o~ the waste material. 

As stated in Chapter III, carbon dioxide and methane are 

the major components of gas mixtures generated by the 

anaerobic decomposition of organic matter present in sanitary 

landfills and have the potential to enter the water table and 

contaminate the groundwater or cause an explosion when con

fined, or in high enough concentrations, kill off surrounding 

vegetation. Reports in the literature state that "C02 

concentrations as low or lower than 10 percent in the root 

zone can be toxic to roots. Concentrations of 60 percent or 

greater have been found to be toxic to all plants so exposed" 

(Leone, Flower, Gilman, and Arthur, 1979). 

The migration of landfill gas off the site is also a 

problem to contend with. If, as most regulating bodies 

require, the landfill is capped with an impermeable layer, 

most vertical land~ill gas movement is prohibited. 

The venting system plays an important role in 

intercepting gas that is migrating horizontally and releasing 

lt to the atmosphere, thus avoiding the concentration of 
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these gases and possible explosion. 

However, if the system is over-taxed or inadequate for 

the size of the landfill, this gas can move hori zontally 

off-site and create large scale problems. 

For instance, "on November 19, 1983, an explosion ripped 

through a four-unit townhouse on the southwest side of 

Madison, Wisconsin, sending two residents to the hospital 

with burns, destroying one unit, and damaging a second. The 

townhouse was located next to the city's Greentree Landfill, 

and migrating landfill gas from the completed site was the 

suspected cause of the explosion" (Franklin and Vetter, 1987, 

p.84). 

"The Greentree Landfill was operated by Madison's Street 

and Sanitation Division for seven years. The site was closed 

on July 3, 1980. Shredded municipal solid waste comprised 95 

percent of the waste disposed at the site. Small amounts of 

brush, wood chips, junk wood, leaves, and street sweepings 

accounted for the balance of the material" (Franklin and 

Vetter, 1987, p.84). 

"When the 15-acre landfill was opened in April 1973, the 

closest structure was about 500 ft northeast of the site. 

Residential properties were being developed in the vicinity 

of the landfill site in 1980. This development trend con-

tinued and by the spring of 1983, the number of residential 

properties within 300 ft of the site had risen to 26" 

(Franklin and Vetter, 1987, p.84). 

"An unfortunate set of circumstances combined to cause 
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the November 19 explosion: 

o State plumbing code conditions required two open 
access hand holes through the basement flpor slab 
to the sanitary sewer lateral's clean out and 
backflow valve bedded in sand below the 
structure. 

o The sanitary sewer's access hand holes had been 
identified as possible points of landfill gas 
infiltration, and city staff had recommended that 
they be sealed off two days before the explo
sion. The contractor had planned to seal off the 
hand holes the following Monday. 

o Heavy rains for two days before the explosion 
created an impermeable saturated surface 
condition, which prohibited vertical landfill gas 
movement and accelerated horizontal landfill gas 
migration. 

o An undetected landfill gas migration south and 
west of the completed landfill site. An 
expansion of the site's gas monitoring network 
had been planned, but had not yet been 
implemented" (Franklin and Vetter, 1987, p.84). 

Apparently, the gas migrated off-site through permeable 

sands, the path of least resistance, and when it reached the 

hand holes in the basement floor, it began vertical ascent, 

as the atmosphere in the basement was considerably less dense 

than the soil it had moved through. The confinement of these 

gases in the basement then, touched-off the explosion. 

Another serious problem can arise from the contamination 

of groundwater by leachate. Leachate, as touched upon in 

Chapter III, develops in a landfill by interaction of ground-

water with the waste, or infiltration of surface water 

through the waste. 

Entry of water through the material overlying the waste 

~an be denied by the use of a water-tight seal strategically 
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placed above the waste material, yet not in contact with the 

elements that can weather or destroy it. By addressing the 

drainage of surface water through proper grading, water can 

be directed to retention areas to prevent pending which 

increases the possibility of infiltration and water 

contamination. Also, maintenance of the final cover through 

proper coverage and revegetation can prove to be an excellent 

way to prevent erosion of the material over-lying the seal 

and help eliminate the development of cracks in the sealing 

medium. 

The settlement of a landfill may also be classified as a 

potential problem. 

Settlement within the mound of waste material is most 

often a reflection of waste decomposition, which is greatly 

influenced by the amount of water in the fill. This water 

may enter the fill at time of placement or through the cover 

material. A landfill will settle at a slower rate when it 

has limited water available for chemical and biological waste 

decomposition than when adequate water is available. 

The amount of settlement depends on the type of waste 

disposed, volume of cover used with respect to the volume of 

waste disposed as well as the compaction achieved during 

construction of the cover and, of course, the amount of 

compaction at the time of the placement of the waste. 

As mentioned previously, a sanitary landfill will settle 

as a result of waste decomposition, filtering of fines, 

superimposed loads, and its own weight. 
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"Most of the materials in a sanitary landfill will 

decompose but at different rates and with different results. 

Food waste is readily decomposed, moderately compactible, and 

forms organic acids that further aid decomposition. Garden 

wastes are resilient and difficult to compact, but generally 

they are rapidly decomposed. Paper products and wood decay 

at a much slower rate than food waste. Paper, especially 

when wet, is easily compacted and pushed into voids, while 

lumber, tree branches, and stumps are difficult to compact 

and hinder compaction of adjacent waste. Car bodies, metal 

containers, and household appliances can be compacted and 

slowly rust within the fill; organic acids from decomposing 

food waste contribute to the degradation of these metallic 

wastes. Glass and ceramic are usually easily compacted but 

do not degrade. Plastics are resilient but still compact-

ible. Rubber decomposes very slowly and most plastics 

decompose at a negligibly slow rate. Leather and textiles 

are slight resilient, but can be compacted; they decompose at 

a much slower rate than garden and food wastes. Rocks, dirt, 

ashes, and construction rubble do not decompose and can be 

easily worked and compacted into the solid waste mass, except 

for boulders and large pieces of broken concrete and asphalt" 

(Baum and Parker, 1973, p.321-322). 

As an indicator to the important role adequate water 

trapped within a landfill plays in the amount the solid waste 

will settle, "in Seattle, where rainfall exceeds 30 inches 

per year, a 20-ft fill settled 4 ft in the first year after 
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it was completed. In Los Angeles, where less than 15 in. of 

rain falls per year, 3 years after a landfill bad been 

completed a 75-ft high area had settled only 2.3 ft" (Brunner 

and Keller, 1972, p.48). 

MONITORING AND GAS RECOVERY 

The monitoring of groundwater under the landfill opera

tion and surrounding the site are precautionary measures 

established to determine any adverse conditions that could 

affect the chemical quality of said water. 

During the intense operation of the Lake Worth Sanitary 

Landfill, five observation wells were instituted to monitor 

the groundwater quality (Figure 9). 

Since that time, and in order to comply with the more 

rigorous closing standards, an additional fourteen obser

vation wells have been installed. A typical monitoring well 

is illustrated in Figure 10. 

In general, these wells are 25 feet deep with the bottom 

five feet consisting of a screen section packed in gravel to 

induce water passage. 

These wells have been established to monitor the ground

water in accordance with the permitting procedures to close

out landfill operations and as a post-closure tool for 

observing any possible affects of this site on surrounding 

waters. 

This monitoring allows the water to be tested against the 
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standards for drinkable water as defined in the Florida Safe 

Drinking Water Act, Section 104 of Chapter 17-22, Florida 

Administrative Code. 

These standards are broken down into primary and secon-

dary drinking water regulations. Primary regulations specify 

contaminants which, in the judgement of DER and the Health 

Department may have an adverse effect on the health of the 

public (Table 4). The contaminants being tested for ir.clude 

arsenic, cadmium, chromium, lead, mercury, and nitrate. 

Secondary regulations for drinking water specifies the 

maximum contaminant levels tolerable that may affect color or 

odor of the water, and that are a requisite to protect the 

public welfare. The contaminants being tested for include 

copper, iron, manganese, zinc, pH level, and total dissoJved 

solids (TDS). These parameters are listed in Table h. 

''With respect to these standards the historical ground-

water data indicates the following: 

1. Cadmium concentrations were below the State 
standard from 1977 to the present. 

2. Total chromium concentrates have exceeded State 
standards twice in the past, however not since 
March of 1982. 

3. Lead concentrations have not exceeded the State 
standard except in samples collected from wells 
M-1 and M-3 during March 1982. Since that time, 
the State standard has not been exceeded except 
at well M-1 during the January 1983 sampling 
period. Other than these isolated occurrences, 
the observed lead concentrations have not 
exceeded the State standard. 

4. Observed copper concentrations have not exceeded 
State standard in any well except one isolated 
occurrence during the March 1982 sampling 
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TABLE 4. Parameters Included In Primary Drinking Water 
Standards 

PARAME~'ER 

Arsenic 
Cadmium 
Chromium 
Lead 
Mercury 
Nitrate (as N) 

MAXIMUM LEVEL 
mg/1 

0.5 
0.010 
0.05 
0.05 

0.002 
10.0 

Parameters Included In Secondary Drinking Water Standards 

PARAME~'ER 

Copper 
Iron 
Manganese 
Zinc 
pH 
TDS 

MAXIMUM LEVEL 
mg/1 

1.0 
0.3 

0.05 
5.0 
6.5 
500 

Source: Mock, Roos, Sanitary Landfill Closure Plan, 1983. 
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period. The observed concentration of well M-4 
exceeded the State standard by 0.06 mg/1 during 
this sampling period. Thereafter, the observed 
concentrations in this well were below the State 
standard. 

5. Chloride concentrations have not exceeded the 
State standard in any well from 1976 to the 
present. 

6. Total Dissolved Solids have not exceeded State 
standards since January of 1983. 

7. Nitrates have exceeded the State standards on 
certain isolated occurrences, however the latest 
test results indicate levels well below the 10.0 
standard (1.40, 3.25, and <0.10 mg/1). 

8. Iron concentrations have exceeded State 
standards on several occasions, however, only at 
one monitoring well location, M-5. The other 
locations continually test far below the 0.3 
mg/1 standard" (Mock, Roos and Associates, 1983, 
p.V-1). 

Table 5 is the most recent test on the Southwest Sanitary 

Landfill as conducted by the Water Works. 

These results tend to indicate that this landfill has not 

had any harmful effects on the groundwater. 

''The existing landfill may generate this leachate 

currently being test~d for by two mechanisms: 1) direct 

infiltration of rainfall through the cell's sandy cover 

material, into the cells and eventually into the shallow 

aquifer; 2) by intermixing of ground water with the bottom of 

some cells when the water tables rises in response to 

precipitation. The engineering design which is built into 

the final closure plan specifies a relatively impermeable top 

and side cover to eliminate leachate generation from rainfall 
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TABLE 5. Water Analysis At Southwest 

Sample ID: DE-9E 

Time Collected: 12:37 

Arsenic mg/1 (0.025 
Cadmium mg/1 0.0025 
Chromium mg/1 (0.04 
Conductivity umbo's 300 
Copper mg/1 (0.025 
Iron mg/1 0.05 
Lead mg/1 (0.025 
Manganese mg/1 (0.04 
Mercury mg/1 (0.002 
Ammania-N mg/1 (0.04 
Nitrate-N mg/1 1. 40 
pH units 7.89 
T.D.S.* mg/1 225 
Zinc mg/1 <0.05 

*; Means Total Dissolved Solids 
<; Means less than 

Sanitary 

DE-9W 

11:30 

(0.025 
(0.0025 
(0.04 
220 
(0.025 

0.056 
(0.025 
<0.04 
(0.002 
(0.04 

3.25 
7.90 

205 
<0.05 

Source: Water Works, Field Report, 1986. 

Landfill 

DM-9M 

12:10 

(0.025 
0.0025 

<0.04 
350 
(0.025 

0.055 
(0.025 
(0.04 
(0.002 
(0.04 
<0.10 
7.71 

310 
<0.05 

infiltration. By design, the side slopes of the relatively 

impermeable cover will be coincident with the interior slopes 

of the proposed storm water retention ponds. In effect, the 

interior slopes of all retention areas will be lined with the 

same impermeable top cover material to prevent direct inter-

change of storm water retained in the ponds with adjacent 

waste cells. The base of the retention areas will be unlined 

to allow the bleaddown of storm water runoff into the 

aquifer. Although there will be some transient ground water 

mounding adjacent to the retention areas following a storm 

event, it appears that the net gain of this system will be to 

greatly reduce the potential of leachate being generated by 

the landfill" (Mock, Roos, 1983, pp.V-7 & V-8). 
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"In determining sealing techniques, there are numerous 

materials and techniques available on the market which can be 

utilized to render permeable sandy soils impermeable. These 

include chemical stabilizers and additives, intermixing with 

natural fine-grained soils, sprayed membranes, flexible 

synthetic membranes and intermixing with mining/industrial 

by-products" (Mock, Roos, 1983, p. VII-1). In Florida, 

regulated sanitary landfill closures have typically 

incorporated one of the following impermeable seals in the 

topliner section: 

o Intermixing with natural fine grain soils 

o Flexible synthetic membranes 

o Intermixing with mining/industry by-products 

"In the absence of locally available clay deposits, an 

impermeable seal is formed by intermixing the sand with 

imported montmorillonite clay powder. The seal is normally 

on the order of four inches thick. Typically, fine sand 

requires the addition of about four pounds of clay 

powder/square foot. To maintain the integrity of the seal 

under varying climatic conditions a 12-inch soil cover is 

provided. It is therefore common practice to install the 

seal near the center of the two-foot topliner section, 

allowing for a buffer between the seal and the waste as well 

as maintaining the one-foot climatic control cover" (Mock, 

Roos and Associates, 1983, p.VII-2). 

''Historically, flexible synthetie membranes have been 

used extensively to line ponds/reservoirs and their use in 
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providing an impermeable seal in landfill closures was an 

obvious progression. The first synthetic material used for 

this purpose was polyvinyl chloride but concerns related to 

its anticipated life and chemical resistance has led to a 

preference towards heavier materials such as high density 

polyethylene" (Mock, Roos, 1983, p.VII-2). 

A typical topliner membrane section would be comprised of 

a 12 inch sand buffer between the waste and the membrane with 

another 12 inches of growing medium atop. 

"Some fine grained sludges and tailings generated as by

products from the phosphate and limerock mining industries 

can be intermixed with sands to create an impermeable seal. 

Using such an approach, the impermeable seal should be 12 to 

18 inches thick. The use of actual clay makes for a good 

impermeable cap. It too would be placed approximately one to 

two foot above the waste on top of clean sand and capped by a 

one foot thick growing medium (Figure 11). However, with a 

rather large site to cover, the availability and cost of clay 

to produce a four inch cap may be infeasible at times. 

In addition to being impermeable, any seal should be 

chemically inert to the action of methane or carbon dioxide 

gases and should be capable of functioning under long-term 

settlement movements of the landfill" (Mock, Roos and 

Associates, 1983, p.VII-4). 

Once the sanitary landfill is capped, rainwater will not 

be able to penetrate the mound and will seek a medium in 

which to percolate. 
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As depicted in Appendix B, "construction of a perimeter 

swale along the majority of the west side, the entire 

southeast side of the site will help prevent stormwater 

runoff from sheet flowing off the site. Side slopes of 4 

horizontal to 1 vertical feet maximum will be maintained to 

prevent erosion of the slopes and swales during high rai n fall 

periods. The majority of the runoff will enter the dry 

retention areas directly with runoff from the perimeter 

swales eventually reaching the dry retention areas when 

storage capacity elevations have been achieved" (Mock, Roos 

and Associates, 1983, p.IX-2). 

Again, once the landfill is capped, not only will water 

not be able to penetrate down through the waste, but some of 

the landfill gas that escapes through the current cover will 

be kept in check. 

Methane is the principal gas that attempts to escape 

since it is lighter than a i r and thus tends to migrate 

vertically upward while carbon dioxide is denser than air and 

tends to concentrate near the bottom of a landfill. 

So, with the current regulations for landfill closures 

mandating an impermeable seal installed in the topliner, 

methane will not vent directly through the liner but will 

tend to migrate laterally underneath, following the path of 

least resistance. A gas system should be designed to 

intercept the laterally migrating methane and allow for its 

controlled diffusion into the atmosphere, before it travels 

off-site and potentially damages private property as 



79 

elaborated upon earlier when discussing the explosion in 

Madison, Wisconsin. 

"There are two widely accepted techniques for 

intercepting and venting laterally migrating methane gas, one 

utilizing standpipe vents (Figure 12), the other involving 

shallow sand or gravel filled trenches (Figure 13). In some 

recent closures, collection systems have been installed which 

extract the methane gas as a resource. However, moisture and 

"·d 1" temperature conditions within the waste cells must be 1 ea 

for optimum gas production" (Mock, Roos, 1983, p.VI-1). 

"This gas can be used as a source of energy similar to 

natural gas. Some possible uses of landfill gas (LFG) 

include generation of electric power, direct sale of upgraded 

gas to an industrial customer or public utility, use in a gas 

boiler, or use as vehicle fuel" (Sherman, 1987, p.68). 

"As part of the landfill closure program, it may be 

necessary to recover or control the vented LFG. With LFG 

regulation becoming of greater concern, gas recovery offers 

two benefits: 1) as a revenue producing source, possibly 

helping to offset closure costs and 2) for control and 

disposal of the gases" (Sherman, 1987, p.68). 

"The sanitary landfill has a partial existing gas 

migration system which consists of six slotted standpipe 

vents installed in the waste at depths of between 10 and 15 

feet below prevailing grade. Three vents are located along 

the southern boundary of the landfill and the other three are 

situated within waste cells in the southwest corner. 
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Although the present system entails standpipe venting it is 

considered that a recently evolved simpler and more cost 

effective design incorporating shallow (two feet deep) 

"sealed" sand filled gas conveyance trenches leading to 

strategically located open gravel diffusion stacks/chimneys 

may be the path to follow if a gas recovery operation is not 

feasible" (Mock, Roos, 1983, p.VI-2). 

In a quest to determine such a feasibility, Pacific 

Lighting Energy Systems approached the City of Lake Worth 

with a program to extract gas from the landfill, compressing 

and pressurizing it before piping it to the Lake Worth 

utility plant for conversion to electricity. 

The Lake Worth Landfill Methane Recovery Feasibility 

Study was conducted to determine the optimum daily extraction 

rate and quality of landfill gas produced within the 

landfill, and to test the landfill gas and condensate for 

pollutants which could impact utilization. 

The field investigation focused on the southeastern 

portion of the site where some of the earliest filling 

operations occurred. This section was considered most likely 

to contain material in a more advanced state of 

decomposition. Eight vertical gas extraction wells were 

installed to depths ranging from 18 to 22 feet. 

"The methane content of all samples was relatively low. 

Gas chromatographic analyses indicate an average methane 

content close to 33 percent. Carbon dioxide, which typically 

ranges from 30 to 50 percent when a landfill has entered the 
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anaerobic decomposition phases, comprised an average 33 

percent. Oxygen and nitrogen concentrations were high in all 

sam~les, an indication of surface air infiltration. Carbon 

monoxide, a key indicator of underground gas fires, was not 

detected in any of the samples" (Table 6) (Pacific Lighting 

Energy Systems, 1985, p.3). 

According to the study conducted by Pacific Lighting 

Energy Systems," the Lake Worth Sanitary Landfill is 

considered to offer minimal potential for the efficient 

recovery of large amounts of high-quality gas. It is 

estimated that only 60 percent of the gas produced can be 

feasibly recovered (Figure 14). Methane content is fairly 

low, averaging in the 30 to 35-percent range. However, gas 

recovery efficiency could be enhanced by the mandated 

placement of a more impervious landfill cover to minimize air 

intrusion through the surface" (Pacific Lighting Energy 

Systems, 1985, p.l6). 

TABLE 6. Component Gas Concentrations In Southwest Sanitary 
Landfill - 22 February through 12 March 1985 

Sample Sampling Component Gas Concentration ( % ) 
Number Date Methane Carbon Oxygen Nitrogen Carbon 

Dioxide t1onoxide 

34 2-22-85 34.28 32.87 1. 64 31.21 0 
48 2-22-85 36.44 33.54 1. 27 28.75 0 
49 2-26-85 35.70 35.00 3.80 25.50 0 
37 2-26-85 25.99 29.04 4.79 40.18 0 
50 3-12-85 30.60 33.50 2.52 33.38 0 

2331 3-12-85 35.74 29.33 3.93 25.78 ND 

Source: Pacific Lighting Energy Systems, 1985. 
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"The methane generation potential of the waste is limited 

by the apparently low percentage of organic Thaterial and the 

generally dry nature of the waste, which exhibits no evidence 

of advanced decomposition even in the oldest and presumably 

deepest portion of the site" (Pacific Lighting Energy 

Systems, 1985, p.l5)~ 

Because of the relatively low percent of recovery thought 

feasible, Pacific Lighting Energy Systems (PLES) proposed 

linking the Lake Worth Sanitary Landfill with the Lantana 

Landfill nearly ten miles away via underground pipes in hopes 

of pr~ducing sufficient amounts of methane to make the 

project profitable for both the City and themselves. 

In addition to PLES's investment of machinery and 

equipment to extract the gas and the pipe to link the two 

landfills with the Utility Complex, the City would need to 

modify some generators to accept this lower grade natural 

gas. 

After weighing the benefits versus the costs attached, a 

contract was entered. 

When negotiations started, gas cost $3.26 per million 

BTU's and was expected to increase about 4% per year. When 

the Contract was signed in September 1985 the price of gas 

had dropped to $3.10 but was expected to increase back to 

$3.26 in October. In October it stayed at $3.10 and in 

February 1986 it dropped to $2.89 per million BTU's and no 

one knew what was going to happen to the short term natural 

gas market. With these prices as the base used in 
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calculating the cost of landfill gas, PLES would not recover 

their investment and the savings to the City would be so 

small it would not offset the inherent risk associated with 

the necessary modifications to our equipment. 

contract was voided in both parties interest. 

Therefore, the 

Other municipalities have been able to make gas recovery 

work for them. In 1975, Aiken, South Carolina leased an 

extraction pit from a Clay mining operation and began a 

landfilling program. The natural gas extracted from this 60 

acre site is currently being piped to several large natural 

gas-fired dryers used to dry the clay being mined next door 

(Mims, 1987, p.61). 

Rio de Janeiro is utilized gas from their Caju Landfill 

to fuel the fleet of vehicles from the public corporation 

responsible for providing solid waste service to the City 

(Michaels, 1987, p.72). 

Gas recovery appears to be a viable alternative to 

venting gases into the atmosphere. However, as illustrated 

in the Lake Worth-Lantana scenario, long-term profits or 

deficits are difficult to predict, depending on the economy 

at that point in time. 

SURROUNDING LAND USES 

As was the case with the trash landfill, the sanitary 

landfill also lies along the border of the city limits 
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(Figure 15). Positioned in the south central part of the 

City, it abutts state-owned land within the City of Lantana. 

This state-owned property to the south is a large 

predominantly vacant tract of land with th~ A. G. Holley 

State Hospital situated near its southern extremity. 

Although the unused portion of this tract is fairly densely 

wooded with a thick underbrush, to act as a buffer, there has 

been recent dialogue by the Palm Beach County School Board 

expressing interest in possibly locating a junior high school 

on this property. 

The sanitary landfill is within very close proximity of 

Interstate 95 as was also the case with the trash landfill at 

the northern border of the City. 

To the west, between the landfill and the Interstate, is 

Barton Elemetary School. West of the elementary school is a 

77 lot single-family subdivision known as Tropical Heights. 

North of the elementary school is Shadowlawn Estates, a 

relatively small subdivision with an intermixing of single

family and two-family homes. And just north of Shadowlawn is 

a 144 trailer mobile home park. 

To the north of the landfill and extending to 12th Avenue 

South is the Whispering Palms subdivision, an approximately 

330 lot, predominantly single-family neighborhood with a 

small commercial strip center. Also to the north is a 27 

unit retirement and rehabilitation center. 

East of the sanitary landfill site is an area commonly 

known as the Osborne Section. It is designated by Palm Beach 
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County Housing and Community Development as a Neighborhood 

Strategy Area, qualifying for funding for housing and capital 

improvements due to the low to moderate income levels and 

condition of some of the housing stock. There is an 

intermixing of several land uses within the parameters of the 

Osborne Section, including single-family, two-family, and 

multifamily residential, commercial, light-industrial, and 

recreation and open space. 

The following chapter will investigate the possible 

post-closure uses for the two City of Lake Worth sites in 

order to establish a framework for determining the most 

feasible types of development in the concluding chapter. 



CHAPTER V 

INVENTORY AND USE ANALYSIS 

Upon review of the types of development utilized on 

former landfill sites that were touched upon earlier in 

Chapter II, it is clearly evident that most prevalent use of 

closed landfills is some type of recreational use. So, in 

order to evaluate any recreational type proposals for the 

City of Lake Worth landfills, a review of existing recreation 

facilities is necessary. 

INVENTORY OF EXISTING RECREATIONAL FACILITIES WITHIN THE CITY 
OF LAKE WORTH 

The City of Lake Worth is blessed with some very good 

facilities for recreational purposes, situated on some of the 

most mprime and valued land in the city. 

The following is a list of these sites and their 

location: 

Bryant Park 

The western edge of the Intracoastal Waterway between 

Lake Avenue and 5th Avenue South. 

90 



91 

Causeway Park 

The eastern edge of the Intracoastal Waterway on the 

north side of Lake Avenue. 

Howard Park 

Wingfield Street and Washington Avenue, adjacent to 

Southwest Sanitary Landfill. 

Lake Worth Casino 

South side of Lake Avenue between the Atlantic Ocean 

and State Road AlA. 

Lake Worth Municipal Golf Course 

The western edge of the Intracoastal Waterway from 

Lucerne Avenue to 16th Avenue North. 

Memorial Park 

West side of A Street between L.W. Junior High and 6th 

Avenue South. 

Northwest Park 

North A Street and 22nd Avenue North. 

Shuffleboard Courts 

North side of Lake Avenue and west of the F.E.C. 

Railroad. 

South Lakeside Park 

West side of Intracoastal Waterway at 11th Avenue 

South. 

Spillway Park 

South side of the C-51 (Palm Beach Canal) east of 

Dixie Highway. 
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Sunset Ridge Park 

North of 14th Avenue North between A and D Streets. 

Bryant Park 

Bryant Park is a lovely, 2100 foot grassy stretch along 

the Intracoastal Waterway, that houses a semi-covered outdoor 

bandshell which plays host to free summertime concerts as 

wP.Jl as many special events. 

Other amenities to be found at the park are a double toat 

ramp, a three-quarter of a mile heart trail for jogging, 

walking, or exercise program, and eight horseshoe courts. 

There is a picnic pavilion with restrooms, open-air 

picnic tables, barbecue grills, park benches, a tot lot 

consisting of playground equipment for the very young, and 

playground equipment for the slightly older kids. 

There is also fishing from the sea wall and a private 

concession for parasailing in the Intracoastal Waterway. 

Causeway Park 

Causeway Park is mainly an overflow parking lot for the 

municipal beach on what was once a part of the bridge linking 

the City of Lake Worth with the island of Palm Beach. 

The main features this park offers are the park benches 

to watch the boats cruise up and down the Intracoastal 

Waterway and the luxury of being able to fish off the end of 

the old bridge structure in deeper water than at the 

shoreline. 

Howard Park 

Howard Park is an approximately 7 acre parcel of land 
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adjoining the Southwest Sanitary Landfill. The park houses a 

recreation center with multi-purpose uses, 2 lighted basket

ball courts, a lighted softball field, 2 tennis courts, and 2 

soccer goals and nets. 

Other features include a picnic pavilion with 7 picnic 

tables, a large concrete barbecue grill and several smaller 

grills, bleachers, restroom facilities, and playground 

equipment. 

Lake Worth Casino Complex 

This property offers 1300 feet of sandy beaches, a 

fishing pier that has the closest proximity to the Gulfstream 

than any such structure in the area, an olympic size fresh

water pool, a wading pool with an infant swim program, two 

restaurants, and a few specialty commercial ventures. Also 

the Casino Ballroom plays host to many special events 

including dances, weddings, and other social functions. 

Within the Casino Complex is Barton Park, a grassy knoll 

between parking lots at the beach, which contains a picnic 

pavilion with 15 picnic tables and restroom facilities, a 

large barbecue pit as well as several small barbecue grills. 

There is also a playground with equipment for the youngsters. 

Lake Worth Municipal Golf Course 

The city-owned, 110 acre golf course is situated along 

the Intracoastal Waterway, making it a very scenic and 

popular course. 

Along with the 18 hole par 70 course is a practice 

putting green and a clubhouse with a sma1i restaurant 



94 

operation. 

There are approximately 850 members and play is open to 

the public as well year around. There is also a club pro for 

personal instruction. 

Memorial Park 

Memorial Park is a cozy open area approximately 5.5 acres 

in size and located adjacent to the Lake Worth Junior High 

School. This site also houses a picnic pavilion with 12 

picnic tables, 3 barbecue grills, restroom facilities, 

playground equipment and an old lassie league softball ~ield 

that has been phased out. This field is used rrom 

time-to-time by youth teams for practicing or by those on a 

family outing. 

Discussions regarding the future of this park have been 

held in conjunction with the proposed High School expansion, 

in which the Junior High School would be relocated and the 

High School would take over the Junior High grounds and 

purchase this park and other city-owned property adjacent 

thereto. 

Northwest Park 

Northwest Park is primarily a baseball/softball complex 

situated on approximately 40 acres in the city's Northwest 

section, east of the city's Northwest Trash Landfill. 

There are 5 baseball fields that provide a youth program 

from T-Eall to Colt League, encompassing kids from age 5 to 

16. There is also a softball field for ' girl s youth programs 

and men's and women's softball leagues. 
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A covered picnic area including a large concrete barbecue 

grill and restrooms provide for a nice outing for the youth 

programs or a family get together. 

Shuffleboard Courts 

The Shuffleboard Courts are located in the downtown area 

on a full city block, two blocks from City Hall. 

The facility houses 28 shuffleboard courts and has hosted 

many tournaments over the years. A multi-use facility is 

also located on the site which conducts many programs includ

ing painting and arts and crafts. There are also park 

benches for those who just like to sit and watch the 

activities. 

South Lakeside Park 

This is yet another park nestled along the Intracoastal 

Waterway, providing very scenic views of passing boats and 

South Palm Beach. 

There are several open-air picnic tables under the shade 

of the tall palms and playground equipment for the kids. 

This facility acts primarily as a neighborhood park with 

its 2.5 acres amply satisfying a need for a park in the 

southeast part of the city. 

Spillway Park 

Spillway Park is the newest park in the City of Lake 

Worth constructed with the cooperation of the South Florida 

Water Management District primarily as a fishermen's park. 

Located along the C-51 (Palm Beach Canal), it is an ideal 

location for snook fishing. 
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This 3 acre park was developed in conjunction of a new, 

state-of-the-art spillway that releases waters from the 

western county into the Intracoastal Waterway during high 

water levels due to heavy rains. 

The park is equipped with an "L" shaped fishing pier, 

restroom facilities, park benches, and a variety of shade 

trees. 

Sunset Ridge Park 

Sunset Ridge Park is one of the most popular parks within 

the city due to the variety of activities geared to all ages. 

The Recreation Department conducts the summer youth 

program at Sunset Ridge because of many of the following 

amenities: 

5 tennis courts 

1 basketball court 

1 softball field 

1 open field for soccer, etc. 

2 large pavilions 

2 sets of restrooms 

20 picnic tables 

large assortment of playground equipment 

barbecue grills 

As can be seen, the city has a solid park system, with 

many of the parks located on prime real estate. 

However, as South Florida continues to attract new 

residents, communities such as Lake Worth can expect to see 

an increase in its population and in the demand on its 
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facilities. 

POSSIBLE USES FOR SITES ONE AND TWO 

Land reclaimed by landfill disposal operations can be a 

valuable asset to a city. Many uses; parks, playgrounds, 

golf courses, parking areas, landing fields, light industrial 

or commercial buildings are suitable for completed fills. 

The use of a site may be restricted by its surroundings, 

however, and to some extent by the amount of settlement in 

the fill. A fill several miles from a residential district 

is not a desirable site for a playground or parking area, and 

a fill that can be expected to settle rapidly and unevenly is 

not suitable even for light construction. 

With this in mind, and consideration of site constraints, 

impact on surrounding uses, and development and maintenance 

costs, a list of possible uses is proposed. 

Open Space 

Either site could remain as natural open space, the 

Northwest Trash Landfill in its present condition with 

additional seeding or sodding and the Southwest Sanitary 

Landfill once closed and seeded or sodded. 

This type of use would be perfectly compatible with 

surrounding land uses and the only maintenance costs involved 

would be the normal maintenance expected during and after 

landfill closures, such as maintenance of the impermeable 

cap, additional fill for settling or cracks, and maintenance 



of the vegetation. 

Passive Park 
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A passive park consisting of park benches, picnic tab les, 

walking or jogging paths, and possibly pavilions or shelter s 

and restrooms would be a good neighbor at either site. 

This use would fit comfortably into the role of a less 

intense neighborhood park for the Vernon Heights subdivision 

east of and adjacent to the Northwest Trash Landfill site. 

This type of use would also be compatible with 

surrounding properties at the Southwest Sanitary Landfill and 

could act as an extension of Howard Park which is adjacent to 

the east edge of the site. 

Development costs would be slightly higher than the open 

space concept due to up-front costs for benches, picnic 

tables, and shelters or restrooms, if desired. 

Maintenance costs would be only minimally affected by the 

additional trash pickup and cleaning and maintenance of rest

rooms if incorporated into the plan. 

Active Park 

Active Park is a type of catch-all term used to describe 

a recreation-intensive park that might contain such 

facilities as baseball and softball fields, basketball, 

tennis, and volleyball courts, soccer and football fields, 

playgrounds and equipment, swimming pools, and other 

intensive uses. 

A park of this nature could blend in with the surrounding 

land uses of the Northwest Trash Landfill, considering 
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Northwest Park (5 baseball and 1 softball field) is within 

about 1500 feet of the site. If facilities were designed 

that complimented Northwest Park rather than duplicated them, 

a strong recreational complex could be established for the 

northwest section of the city. 

With the 65 acres of the Southwest Sanitary Landfill, a 

great number of these activities could be incorporated into 

the site and Howard Park, directly to the east, could become 

an extension to the facility. Some of the facilities at 

Howard Park could be expanded while others not currently 

operating there could be designed into the larger site. 

Development costs for these type of parks vary according 

to actual facilities and amenities provided. And, of course, 

the number of uses that can be incorporated into a site 

depends on the amount of land with which to work. Table 7 is 

a breakdown of the space required for certain activities, as 

developed by the Urban Land Institute. 

One thing that must be remembered when developing 

concepts for post-closure uses, is the fact that due to the 

nature of the previous use and to assure proper drainage, the 

sites are far from a flat topography. One must keep in mind 

that uses requiring a relatively level surface can only be 

designed for certain portions of the fill site or additional 

fill material must be brought on-site and distributed. This 

is not only an expensive proposition but requires review from 

the Department of Environmental Regulation as well as 

permitting. The Water Management District also requires 



TABLE 7. Standards For Recreational Activities 

Type of Recreational Activity 

A. Standard for Recreational Activities 
Active Recreation 
1. Children's Play)Area 

(with equipmen t 

2. Field Play Areas for 
Young Children 

3. Older Children-Adult Field 
Sports Activities 

4. Tennis-Outdoor Basketball 
Other Court Sports 

5. Swimming 

6. Major Boating Activities 

7. Hiking-Camping-Horseback 
Riding-Nature Study 

8. Golfing 

Passive Recreation 

1. Picknicking 

2. Passive Water Sports 
Fishing-Rowing-Canoeing 

3 Zoos, Arboretums, 
Botanical Gardens 

Other 

1. Parking at Recreational Areas 

2. Indoor Recreational Centers 

3. Outdoor Theaters,Band Shell 

Type of Area 

B. Standards For Recreational Areas 
Playgrounds 
Neighborhood Parks 
Playfields 
Community Parks 
District Parks 
Regional Parks and Reservations 

Space Requirement for 
Activity Per Population 

0.5 acre/1,000 pop 

1.5 acres/1,000 pop 

1.5 acres/1,000 pop 

1.0 acres/5,000 pop 

1 outdoor pool 25,000 

100 acres/50,000 

10 acres/1,000 pop 

1-18 hole course 
per 50,000 pop 

4 acres/1,000 pop 

1 Lake or Lagoon 
per 25 000 pop 
1 acreil,OOO pop 

1 acre/1,000 pop 

1 acre/10,000 po; 

1 acre/25,000 pop 

Acres Per 1,000 Population 

1.5 
2.0 
1.5 
3.5 
2.0 

15.0 

Ideal Size of Space 
Required For Activity 

1 acre 

3 acres 

15 acres 

2 acres 

Competition size plus 
wading pool -2 acres 

lOOacres and over 

500-1,000 acres 

120 acres 

varies 

20 acre water area 

100 acres 

varies 

1-2 acres 

5 acres 

Size of Site 
Ideal 

4 acres 
10 
15 

100 
200 
500-1,000 

Minimum 

2 acres 
5 
~g 
100 
varies 

Source: George Nez, Standards for New Urban Developement - The Denve ~ Background. Reprinted by permission of Urban 
Vol. 20. No. 5, Urban Land Institute, 1200 18th Street, N.W. !Washington, D.C. 
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additional permitting under this concept due to the 

alteration of surface water drainage patterns and retention. 

Therefore, any type of use requiring a level surface is 

limited in size under existing conditions at the Northwest 

Trash Landfill, 1) because of its relatively small size to 

begin with (12.3 acres) and 2) because of the rather un

dulating surface. And, as stated previously, the undulating 

type surface could, with permission, receive additional fill 

for creating a truer table-top surface with a slight pitch to 

enhance drainage. This arrangement may also require 

additional drainage design and facilities. 

The closure plan for the Southwest Sanitary Landfill is 

designed with semi-flat plateaus exhibiting a rather gentle 

pitch to the north of approximately a two foot fall in a 100 

foot run to facilitate required drainage. This type of 

closeout would allow for most level surface activities, and 

those it would prohibit could possibly be permitted with the 

addition of fill material. 

Maintenance of course would depend upon the projected 

use. Understandably, any permanent structure that was not 

flexible enough to resist the destructive capabilities of the 

settlement associated with landfills would require a greater 

amount of maintenance. 

Specific Active Uses 

Playground with equipment 

Playfields or multi-use open fields 

Field Sports 



baseball fields 

softball fields 

f'ootball f'ields 

soccer f'ields 

Court Sports 

basketball courts 

tennis courts 

volleyball courts 

horseshoe courts 

shuffleboard courts 

racquetball courts 

Swimming 
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Boating and/or Canoeing 

Hiking and/or Fitness Trail 

Bicycle Path 

Golf Course and/or Driving Range 

BMX Course 

Horseback Riding 

Skateboard Park 

Indoor Recreation Center 

Amphitheater or Bandshell 

Camping 

Housing or Other Building Structures 

Playground With Equipment 

This type of use is easily adaptable to either site 

because the topography is of little consequence since a 

perfectly level surface is not required. It would also be a 
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compatible use with surrounding properties at either location 

and could be an extension of Howard Park at the Southwest 

Sanitary Landfill. 

Development costs vary greatly with the amount and 

quality (Type- Such as Wooden, Aluminum, Galvani ze d , etc . ) 

of the playground equipment. 

Playgrounds can also be constructed in conjunc t ion with 

practically all the uses listed above and with passive uses 

such as picnic tables, pavilions, and park benches. 

Maintenance costs would be minimal other than normal 

landfill maintenance and equipment repairs. 

Playfields or Multi-Use Open Fields 

The basic difference between this use and the open space 

use is that playfields are conceptually a low cost ballfield 

of some type. Essentially, a large expanse of green area 

void of trees with a chain-link backstop for baseball, 

softball, kickball, etc. 

Thi s type of us e has a minimal developnent cos t a nd mai n

tenance cost and since they are not designed to be regulation 

ballfields, they can be developed on a surface that is not 

perfectly level and practically any dimension. 

Again, this use would be compatible with surrounding uses 

at either site. 

Field Sports 

These sports include football, baseball, softball and 

soccer and can be complimentary to each other. 

Due to the size of the Northwest Trash Landfill and the 
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undulating and sometimes steep inclines, these type of uses 

appear impractical unless the expense of placing additional 

fill material is undertaken and also permitted by the 

regulating agencies. 

Northwest Park is practically across the street from this 

site and it currently houses five baseball fields and one 

softball field which certainly meets the need for those type 

facilities in the northwest section of the city. 

The Southwest Sanitary Landfill site appears to be large 

enough to accept each and every use listed under the field 

sports category and within the proposed closure design, the 

slope of the site would only minimally affect the design and 

layout and could possibly be altered slightly under an 

agreement with DER and SFWMD that would not affect the cover 

material or the drainage. 

As stated earlier, Howard Park is at the eastern boundary 

of the fill site and could possibly become a part of the 

development of this site since it already contains a softball 

field, tennis courts and basketball courts. 

The development costs of any one of the field sports can 

be an expensiv.e proposition and more so with each additional 

field. Some very rough estimates would place the cost per 

competitive field between $25,000.00 and $50,000.00 without 

lights. 

The manner in which the city currently handles 

maintenance of such facilities is by assigning one person to 

each field with the responsibility for watering, mowing, 
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raking, stripping and generally preparing it for competi-

tion. The expense would entail an employees salary, fringe 

benefits, equipment costs, and material costs. 

Court Sports 

These sports include basketball, tennis, volleyball, 

horseshoes, shuffleboard, and racquetball. None of the above 

uses require a great expanse of property to develop and could 

be installed at either site. 

These type uses would be compatible with surrounding land 

uses at either site and would probably not induce the utili

zation of too great of a number ~f persons outside the 

surrounding neighborhood since these facilities, other than 

volleyball and racquetball, are located at other parks within 

the city. 

Development costs of these facilities are rather high and 

only increase if lighting is deemed necessary, for any 

proposed night-time activities. Lighted handball courts 

average nearly $10,000.00 per court while lighted basketball 

courts average between $15,000.00 and $20,000.00 per court. 

Of course volleyball courts are considerably less since they 

can be developed in a grassy or sandy area. 

Maintenance costs for such a development would depend 

greatly upon the amount of settlement within the waste 

material and the damage caused to the play surface by the 

settlement as well as the cost of operating the lights for 

such a complex. If a pay-to-play or a coin-fed light timer 

box is utilized, this cost is somewhat offset. 
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Swimming 

The development of a swimming pool at a landfill s i te is 

not too common due to the settlement associated with such a 

site creating anything from hairline fractures to gapping 

cracks in the pool floor and walls. As previously discussed, 

Keck Park in Allentown, Pennsylvania operates a municipal 

pool at its site, however it was constructed in the 

undisturbed soil. Very little undisturbed land is located at 

either site, and practically all that is at the Southwest 

Sanitary Landfill will be converted to detention areas for 

storm water runoff. 

Boating and/or Canoeing 

A developnent of this nature does not require a large 

expanse of land, but naturally requires water. The Southwest 

Sanitary Landfill is not adjacent to a body of water and will 

not incorporate large lakes into its final design. 

fore, this use would be impractical at that site. 

There-

However, the Northwest Trash Landfill is located adjacent 

to the C-51 (Palm Beach Canal) and could facilitate such an 

activity. 

No foreseeable conflict with surrounding land uses is 

evident and it could act as a promotional amenity for the 

developer of the subdivision to the east of the site. 

Two potential drawbacks to this scheme are 1) the drastic 

elevation change between the water level and the fill site 

and 2) the need to cross the South Florida Water Management 

District's easement to construct a boat ramp and dock area. 
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Provided the obstacles can be overcome, the developnent 

cost of a standard two lane boat ramp and short tie-up docks, 

as permitted by Palm Beach County, is approximately 

$70,000.00. 

Maintenance costs are minimal other than the occasional 

replacing of the dock boards that come into contact with the 

water. 

Hiking and/or Fitness Trail 

While the terrain associated with these type of sites may 

be adequate for a hiking trail, the lack of thick, lush 

vegetation, both native and exotic is lacking. 

Vegetation of this nature and magnitude could be added to 

either site, but root penetration may disrupt the cover 

material and too, the landfill gas coming into contact with 

the roots may kill the plants. 

Of course this could be avoided by selecting only those 

plants with minimal root development or by adding additional 

soil to the cover material, the latter constituting a greater 

expenditure. 

This type of end use would certainly make a good neighbor 

at either site. 

The use of these sites as a fitness trail is again 

feasible, as was the hiking trail and also as compatible. 

The concern here would be the placement and anchoring of 

the fitness apparatus at various locations around the 

course. As was the case with the roots, the fear of 

puncturing the cap with the poles or base of the equipment 
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must be alleviated. This could be achieved by adding 

additional fill in those areas where the apparatus would be 

located or by designing a base to spread the load over a 

greater area rather than extending deeper. The latter 

concept would also have to be designed to accept some 

settlement. 

The development costs vary with the amount and construc

tion type of the equipment, as well as the cost associated 

with the course medium (sand, wood chips, asphalt, etc.). 

Maintenance would entail the upkeep of the fitness 

equipment and the running surface. 

Bicycle Path 

Many people bicycle as a form of exercise and could 

possibly benefit from such a use. And like the hiking and 

fitness trails above, it would not be detrimental to 

surrounding properties. 

Since most travel surfaces for bicycles have to be of a 

load bearing capability, any differential settling of the 

waste material could leave the path in an unusable state and 

a continual maintenance problem. 

The development costs for such a use vary depending on 

travel surface, but average about $10,000.00 per 1000 feet of 

6 foot wide asphalt. 

Golf Course and/or Driving Range 

It would appear on the surface and according to Table 8 

that a golf course would not be feasible at either site. 

Citing the Golf Operators Handbook, the minimum area required 



TABLE 8. 

9 -hole 
cou .... 

18--
courw 

Source: 
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Design Criteria For Golf Courses. 

Minlmt.~m enta 
requi~ 

60 acres 

GOLF COURSE -9 HOLE . PAR 3 

Nine-hole, ~r 3 course desicned fOf ma~:imum land u~ at minimum 
cos I. Gra"y bunk"B and hollows can 1>1< subslilull<d lor sand traps indrcal"d 
on plan to further cut cost of construction •nd maintenance as welt a~ to 
speed up play lor cr.,at"r traffic capacity. Oesicnl<d for 15 acr" ar.,a . 

Ho. of 
Ma•lmum..,.. pert. inc Pl>put.tionservod Se-rvice radius 

naoquired &pa(91 
- . ~ .. 
---~------

100 I holo per JOOO penons V,-~ hour by 
IIOK.-.s cars 

Of 27,000 --· 
ur or public 

tranlpor1afiOI\ 

A~r~~~ 

l~n(1h 

. -- ------
App101 . 

22SO 
yards 

:roo I holo per 1500 porsons 1 hour m•• · by 

_j_ 
6SOO 

120 ac'" 160 acrH cars 
Of 25.000 --· 

car or publ•c yards 
transpor1.1\lon 

National Golf Foundation. Golf Operators Handbook, 1956. 



110 

for a 9 hole course is 60 acres and the minimum for an 18 

hole course is 120 acres. 

With the Southwest Sanitary Landfill, the larger of the 

two sites at 65 acres, part of which is the water detention 

areas, even a 9 hole course would appear to be out of the 

question. 

However, in the same handbook, there is a design for a 9 

hole, par 3 course on a 15 acre site making maximum use of 

minimum land. This concept would appear feasible at the 

Southwest Sanitary Landfill site without conflicting with the 

surrounding properties. 

An architectural design has been submitted to the city 

for placement of a 9 hole, 1758 yard par 3 golf course at the 

Northwest Trash Landfill site (Figure 16). 

However, the conceptual drawing indicates utilization of 

property outside the actual landfill site as well. This 

design incorporates land owned by the Vernon Heights 

subdivision developer to the east, South Florida Water 

Management District to the northeast and a portion of the 

Northwest Park property further east as well as sharing 

clubhouse facilities that belong to the Police Benevolent 

Association. 

Upon review of this concept, it would appear to be too 

much development on too little property. This plan also does 

not indicate the current change in elevation that would be 

encountered on the four holes to be developed around the fill 

site. In order to facilitate such a plan, a great deal of 
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fill material would need to be brought on-site to achieve 

acceptable grades and contours or possibly a re-grading of 

the landfill site itself consisting of moving the waste 

around and rearranging it to meet the desired contours. 

The latter proposal of removing the cover material would 

entail permitting by the Department of Environmental Regu

lation and the Health Department due to the sensitive nature 

of exposing the decaying waste, releasing methane into the 

atmosphere and allowing rainwater to enter the waste 

material. 

The development costs for this use would be large just to 

prepare the site for development (contouring and additional 

fill). It is also possible that if the cover material were 

removed to relocate some of the waste, that the Department of 

Environmental Regulation may require it to be re-closed using 

today's closure standards which include a topliner or 

impermeable capping material. 

Development costs for layout, grassing, and contouring of 

those holes outside the landfill site could run between 

$200,000.00 and $500,000.00 depending upon amount of 

grassing, alterations to the clubhouse, length of cart paths, 

etc. 

Maintenance costs would include irrigation, fertilizing, 

greenskeepers, clubhouse manager and assorted other costs. 

Generally speaking, differential settlement would do very 

little harm to this type of use. 

A driving range would be feasible at either site, however 
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because of the wasted space involved, it is not an efficient 

use of the land. 

BMX Course 

A BMX course is basically the same concept as motorcycle 

motorcross racing except using bicycles. The design includes 

a dirt path over a hilly terrain in some type of circular 

pattern. 

This type of activity is geared toward the youth and 

young adult and is commonly a competitive sport like youth 

football and baseball leagues. 

This use would also be compatible with surrounding land 

uses, although possibly less so than most of the previous 

activities due to the fact that it does not currently exist 

anywhere else in the city and may draw people from outside 

the immediate neighborhood. 

A BMX course would appear to be easily adaptable to 

either site with only slight, if any, modifications needed 

and very little maintenance required. 

Horseback Riding 

Horseback riding is another activity easily adaptable to 

either site, whether it acts as a greenspace or open area or 

whether riding paths are developed similar to a jogging or 

fitness course. 

The Northwest Trash Landfill site may be a little small 

for galloping a horse, but a leisurely trot or walk routine 

would appear accommodatable. 

It again is possible that a use of this nature could 
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prove to be a promotable amenity for the Vernon Heights 

subdivision developer to the east of the site. The developer 

could lease or buy the property from the city and construct 

stalls and operate a stable for the horses of people who want 

to live in town and also own a horse. 

The concept seems a little less practical at the South

west Sanitary Landfill due to the surrounding properties 

already having been developed. 

Skateboard Park 

Skateboard parks are single-purpose parks containing 

ramps, concrete bowls, concrete pipe and other assorted 

facilities to enhance normal skateboarding activities. 

The idea is to give the skateboard enthusiast a means of 

recreation outside the normal use as a mode of 

transportation. 

While this type of activity could easily be accommodated 

at either site, the fact that the majority of the equipment 

is concrete and could easily be broken or damaged by the 

settling of the waste material and if not repaired or removed 

if unrepairable, it could lead to a lawsuit against the city 

if a child injured himself. 

Indoor Recreation Center 

The city currently operates indoor recreation at the 

shuffleboard courts and at Howard Park and, in conjunction 

with Palm Beach County, at the Senior Citizen Center. 

Lake Worth has also applied to Palm Beach County Housing 

and Community Development for the construction and establish-
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ment of a Recreation Center or Community Center in the 

Osborne Section, just east of the Southwest San i tary Land

fill. Through the Block Grant Program, the county recognized 

the need for such a facility in the area. However, the 

county hired an outside consultant to evaluate the need and 

optimum location of such facilities, and currently, any 

improvements along that line are on bold. 

The need may be real, but as explained earlier, construc

tion of buildings on closed landfill sites requires extreme 

caution and the greater expense associated with more ela bo

rate construction technique. 

It would appear feasible to construct this type of 

facility in Howard Park and transfer any removable recreation 

equipment to the landfill site to the west. 

Amphitheater or Bandsbell 

The City of Lake Worth currently has a bandsbell at 

Bryant Park along the Intracoastal Waterway, which plays host 

to several special events and free summertime concerts. 

The need for another such facility is not readily 

apparent. 

Camping 

Campgrounds are a favorite way for many travelers vaca

tioning in Florida to find nightly and weekly accommoda-

tions. They also act as a return to nature and weekend 

get-away for the family living in the vicinity. 

While the City of Lake Worth does not have an existing 

campground, two are located within 5 miles of the city, and 
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the need for an additional is not readily apparent. 

Housing or Other Building Structures 

The dangers associated with the construction of buildings 

on a landfill site have been enumerated on several occasions 

throughout this study. 

The proper construction of single-family housing on 

either site would be consistent with the land use plan. 

Some modification of the sites would be required in order 

to construct houses on a level plane, most likely through the 

placement of additional fill. 

The cost of the housing would certainly be increased due 

to the need to be constructed on pile driven through the 

waste material and into solid ground for support during the 

settling of the waste, or through other advanced construction 

techniques designed to avoid the problems depicted earlier 

when discussing Richmond, Virginia. 

If this option were considered, the city would be wise to 

outright sell the properties to a developer and enter into an 

agreement where the developer or home owners association 

agree to continue the monitoring of the property and be 

responsible for the normal maintenance associated with such a 

site as well as any problems that may develop in the future 

due to the former operation. 

The following Chapter will evaluate what has been 

presented in this and previous Chapters and will discuss 

available and feasible options open .to the City of Lake 

Worth. 



CHAPTER VI 

CONCLUSIONS 

Several alternative land uses have been discussed that 

have taken into account the site constraints, existing or 

proposed site conditions, compatibility with surrounding la n d 

uses, and in many cases, the cost of developing and main

taining those uses. 

Many of the proposed uses can be instituted in conjunc

tion with each other, especially those of a recreational 

nature. If the specific activities are confined to sections 

of a site that already have the necessary land contours to 

meet its design requirements such as the undulating surface 

for a BMX course or flat surface for a basketball court, 

these uses can be easily integrated at the same site. 

MOST FEASIBLE USES FOR SITE ONE 

Basically, the present condition of the Northwest Trash 

Landfill would be classified as open space. The site has 

been closed since 1978 and since the grass seeding and tree 

planting, it has been left dormant. 

There is no reason this site could not be left in this 

state, however because of its close proximity to the C-51 

117 
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(Palm Beach Canal) and the single-family subdivision 

currently under construction to the east, the potential for 

further development is great. 

A passive park with park benches, picnic tables and 

walking paths may be an appropriate compliment to the active 

park (Northwest Park) with its ballfields to the east of the 

site. 

Many of the active park uses would not be feasi b le a t 

this location. The following, however, is a list of active 

uses that would conform to the site and surrounding uses: 

playground with equipment 

volleyball courts 

horseshoe courts 

tennis/racquetball courts 

boating and/or canoeing 

fitness trail 

BMX course 

horseback riding 

A playground with equipment could enhance the surrounding 

neigh borhood and the developer of Vernon Heights subdivision 

may be eager to help with the renovations realizing the 

additional selling point a neigh b orhood park would create. 

Court sports such as volleyball and horseshoes are in

expensive to develop and do not require the amount of land of 

ballfields or most other court sports. These uses can also 

be integrated into a park with other amenities and most, if 

not all, of those listed above. 
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In a great many instances, racquetball courts are located 

near tennis courts. In the City of Lake Worth, there are no 

racquetball courts and there should be serious consideration 

of constructing facilities for such a use at any new parks. 

Boating and canoeing would appear to be viable activities 

for this location since the Palm Beach Canal flows past the 

northern boundary of the site. The grade difference between 

the plateau level and water level could be overcome by 

strategic placement of the boat ramp in an area of smoother 

transition in elevation. A canoe concession could be awarded 

to a group interested in operating such a business. 

A boat ramp may be viewed by the Vernon Heights developer 

as an amenity that would help sell homes and he may be 

interested in total or partial funding. 

A use of this nature requires little space and could be 

only a part of an active or passive park. South Florica 

Water Management would need to be consulted regarding partial 

use of their easement. 

A fitness trail is the type of activity that could be 

designed to operate around the perimeter of any other 

proposed uses or intertwine and separate other uses. The 

fitness trail in Bryant Park was designed to primarily 

operate on the perimeter of the park since it was established 

long after the park was built. Nevertheless, it is a 

compatible use with the above listed activities. 

BMX courses, as discussed earlier, are primarily for 

youths. The YMCA operates a program of races of this type. 
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Since it is a relatively recent development, no such 

facilities exist in Lake Worth. 

The layout of this type of course is similar to the 

fitness trail with additional hills, bumps and valleys, and 

could be designed to not interfere with any other park 

activities. 

A conceptual design including the aforementioned feasible 

uses is depicted in Figure 17. The twelve tennis courts, 

eight raquetball courts, eight horseshoe courts, four 

volleyball courts and boat ramp are sufficiently separated 

from one another as to not interfere with adjacent uses. Tbe 

fitness trail encompasses many of the activities and borders 

several of the picnic tables. 

Horseback riding is primarily limited to the more rural 

areas in Palm Beach County. Placement of horseback riding on 

this site would appear to be feasible only if the Vernon 

Heights developer sought to lease the property from the city 

to develop a stables for prospective home buyers within this 

development. 

An open-air stable area, show ring, and bridle path has 

been conceptualized in Figure 18 in conjunction with the boat 

ramp, picnic tables and open, grassed area. 

MOST FEASIBLE USES FOR SITE TWO 

Site two, the Southwest Sanitary Landfill, has not been 

formally closed, which allows greater flexibility in future 
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URE 17. Conceptual Plan "A" For The Northwest Trash Landfill. 
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FIGURE 18 . Conceptual Plan "B" For N ort hwe s t Trash Landfi 11. 
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uses, provided they are planned for in advance of closure. 

The 65 acre site currently has a final closure plan, but 

due to the fact that the final elevations have not been 

reached, some negotiation with the DER and SFWMD could alter 

the closure plan to reflect a condition more suitable to 

certain development. 

Like the Northwest site and because of the size of this 

site, many uses can be planned together into one park. 

Once closed, seeded and sodded, the Southwest Sanitary 

Landfjll site could easily be left as open space and green 

area. Or with the placement of some goal posts and back

stops, could be developed as playfields. 

The following is a list of active uses that would conform 

to the site and surrounding uses: 

playground with equipment 

football field 

volleyball courts 

horseshoe courts 

hiking and/or fitness trails 

BMX course 

Howard Park, located directly east of the site, already 

contains an assortmerit of playground equipment, but could be 

added to and expanded into the landfill site. 

The only field sports not already accounted for at Howard 

Park are football and baseball, and as previously noted, the 

baseball needs of the city are easily satisfied by Northwest 

Park. 
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Within the City of Lake Worth, no football fields exist, 

in the true sense of the word, other than at the Lake Worth 

High School. It is possible that if the city developed a 

football field at this location, the Palm Beach County School 

Board would be interested in relocating its Lake Worth High 

facility to this site under its master plan for expanding and 

redesigning the school. In doing so, the School Board may be 

willing to fund the project. Also, if the Junior High were 

to be relocated at the south of this site on the state-owned 

land, as previously discussed, such a facility could serve a 

dual purpose. Depending upon the size of the facility (type 

and size of the bleachers, whether it is encircled by an oval 

track for track and field events, etc.), much of the usable 

land at the site could be engaged for this purpose. 

Figure 19 is a conceptual design of a football field, 

oval track, practice field and tennis courts. Adequate 

parking is provided for those attending the game or using the 

other facilities. The reason the tennis courts are provided 

for in this scenario is that Lake Worth High currently lacks 

such facilities and if they are interested in this proposal, 

they may also wish to add other needed items. 

Basketball and tennis courts are already established at 

Howard Park and should not need expansion for local resident 

use. However, the volleyball court at Howard Park interferes 

with other functional equipment and could be moved to this 

site as could racquetball courts, lacking elsewhere in the 

city. Horseshoe courts, which require little room, could 
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FIGURE 19. Conceptual Plan "A" For Southwest Sanitary Landfill. 
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also be located here. 

Hiking and fitness trails, again, are compatiule and 

easily incorporated into most sites, however most hiking and 

nature trails should be lined with extensive vegetation of 

several varieties. This is not scheduled in the closure plan 

and if deemed a use that should be developed, plans should be 

made to either plant trees and foliage with shallow roots or 

add additional fill material along the proposed route. 

As was suggested in discussing the Northwest Trash 

Landfill, the BMX course is a facility that was made for 

locations with several terrain changes and that was easily 

adaptable to the perimeter of a site or as barrier between 

different uses. Nothing foreseeable would limit the 

adaptability of this type of use to this site. 

All of the activities deemed feasible for this site, 

excluding football which was addressed in the previous 

scenario, are indicated in Figure 20. The six volleyball 

courts, six horseshoe courts, playground with equipment and 

two open fields are clustered in groups and surrounded by 

picnic tables. The fitness trail/BMX Course encompasses the 

activities at the west end of the park. 

In further discussing the Southwest Sanitary Landfill 

site, some thought may wish to be given to developing the 

park into a passive park for the first several years after 

closure. 

Unlike the Northwest Trash Landfill, this site has not 

experienced its greatest period of settlement. As explained 
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FIGURE 20 . Conceptual Plan "A" 'For Southwest Sanitary Landfill. 
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earlier in this paper, a landfill will experience most of its 

settlement within five years after its closure. The 

Northwest Trash Landfill has been closed nearly ten years. 

Regardless, the majority of the uses specified as 

feasible for either location would not be dramatically 

affected by differential settlement. 

The preceding scenarios are not the only options 

available to the city. Certainly, items could be added or 

deleted to these concepts, mixed and matched, and the City 

Commission could develop concepts of their own. 

Should the City Com~ission wish to proceed with the 

development of the sites in accordance with one of the 

aforementioned designs, the conceptual drawings would be sent 

to the City department-staffed Site Plan Review Committee. 

This group would review the design from an engineering, 

utility, public works, police and fire viewpoint and make a 

recommendation based on the plan's merits and weaknesses and 

would forward the plan and comments to the City Planning 

Board. 

After consideration of staff comments, the Planning Board 

would forward it's recommendation to the City Commission for 

action. Once the plan is approved by the City Commission and 

authorization is given to staff to have a complete set of 

drawings developed, the next step would be to approach the 

Department of Environmental Regulation for a modification to 

the closure plan. 

At the same time, plans would be sent to the Water 
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Management District for a determination of whether the 

proposed plans significantly alter the surface water 

patterns. 

Copies of the plans are sent to the Health Department and 

the Solid Waste Authority for a cursory review and an update 

of actions taking place within their realm of supervision. 

If there is no conflict with current closure regulations 

and the drainage has been adequately addressed, the City may 

then proceed to develop the property in accordance with the 

plans approved by the Department of Environmental Regulation 

and the South Florida Water Management District. 

Should the plans not be in compliance with current 

regulations, adjustments to the plans are made to the 

satisfaction of all involved. 

Since the process of simply closing a landfill to meet 

today's standard is a costly investment, the City may wish to 

seek outside funding for the complete development of the site 

in accordance with the D.E.R. and S.F.W.M.D. approved plans. 

A possible funding source may be the Department of 

Natural Resources, whom the City should approach to determine 

if the project is eligible for funding, at the state or 

federal level. 

According to the Midwestern Landfill Survey, only four 

percent of the sites had a development plan for end use prior 

to their closure. 
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It would certainly appear that greater attention should 

be focused on the end use of these sites either in the 

operation phase or during the application for closure to the 

regulating body, which in this case is the Department of 

Environmental Regulation. 
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