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INTRODUCTION

Existing studies of solid waste disposal practices in Kansas
over the past years have shown that there is a serious and per-
sistent lag in the development and application of adequate solid
waste management techniques. Although a few communities have
undertaken detailed planning for the management of an operational
solid waste system, the increasing demand by the public for goods
and services and cther unforeseen developments have created newer
and more difficult problems that must be solved. Because of the
increasing demand by the public to keep the cost of government
low, local governments generally have felt no pressures to inves-
tigate or encourage the development of new and efficient tech-
niques for solid waste management. This in turn has discouraged
private enterprise from developing more efficient ways of han-
dling sclid waste.

The past few years have seen an increasing awareness of the
natural environment. Political leaders, in the State as well as
nationally, have become personally involved in the drive to
protect the quality of our natural resources particularly those
of land, water, and air. Federal legislation in the form of the
Solid Waste Disposal Act provided the impetus to steadily award
grant monies to states for research, training, demonstrations,

and planning of solid waste management systems.
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As a result of studies conducted by the Kansas Department of
Health and the impact of solid waste problems in Kansas, there
developed the need to revamp the fragmented and uncocordinated
approaches to solid waste management. The Solid Waste Management
Act, House Bill 1141, was created to require a workable plan for
solid waste management for all counties and/or cities in the
State,

In general, the basic objectives of this report are to
assist in delineating possible solutions to s0lid waste manage-
ment problems, and to develop a systematic approach applied to
solving the solid waste management needs in Kansas.

This report involves the interrelated tasks for assessing
and implementing a total solid waste management system in Xansas.
These tasks cover:

1. An examination of existing problems, programs, and

anticipated results.

2. Solid waste disposal systems and considerations.

3. Solid waste management.

4, Implementaticon of a solid waste management system.

5. The development c¢f a solid waste management system.

The conceptualization of a '"solid waste management systen'
provides a new perspective in analyzing the problems of solid
waste management. The system allows for the development of a
long-range conceptual management plan for both urban and rural

areas that will meet predetermined health, aesthetic, legal,

(=]

socioeconomic, and projected management goals to providc an opti-

mum environment for urkban and rural areas.



Kansas is currently faced with numerous problems in devel-
oping long-range sclutions to solid waste problems confronting
the urban-rural areas of the State. This report and its recom-
mendations will hopefully provide the basis for planning and
developing long-range solutions. It is imperative that the
urban-rural centers of the State awaken to the need for developing
solid waste management policies and programs in order to preserve
the agricultural economy, community growth, and the quality of
the environment.

It is recognized that other elements of a solid waste manage-
ment system such as improvements in techﬁology may have potential
and are currently being tested. These technological improvements
could drastically alter the approach to solid waste management or
may be incorporated into long-range plans if warranted on a
cost/benefit basis. .

To a large degree, the major source of literature used in
this report has been obtained from the Bureau of Solid Waste
Management, U. S. Departmenf of Health, Education and Welfare,
and the Environmental Protection Agency. Other sources of infor-
mation have been derived from professional journals and the
National Association of Counties Research Foundation.

There is a large segment of professional interest and in-
volvement in solid waste disposal. The engineering and planning
professions seem to be the major source of solid waste management

information. Many of the reports used in this paper deal with



such factors as the administration, the economics, and the engi-
neering of a solid waste management system, not to mention

political considerations.



I. BACKGROUND STUDY

SUMMARY OF EXISTING CONDITIONS

Kansas is comprised of approximately six hundred thirty-five
(635) municipal political subdivisions located in one hundred
five (105) counties. These political subdivisions produce over
eleven million (11,000,000) pounds of garbage, rubbish, and junk
that is thrown away in Kansas every day. This includes over
three hundred million (300,000,000) bottles and jars as well as
five hundred fifty-eight million (558,000,000) cans that have
contributed to the disposal problem each year. Much of this
solid waste finds ifs way to two hundred sixty-two (262) disposal
sites.1

These disposal sites serve municipalities as small as White
City, with a population of five hundred four (504), and municipal-
ities as large as Kansas City and Wichita, with populations of
one hundred seventy thousand (170,000) and two hundred eighty-two
thousand (282,000) respectively. Certainly, there are other
dumps that are serving a very small group of individuals or in-
dividual that are not known nor operated by any political sub-
division. By dividing the total number of disposal sites into

the total population of the State of Kansas, one arrives at an

lLeague of Kansas Municipalities, "Solid Waste Disposal
Practices," Kansas Government Journal, February, 1969, p. 70.




average number of persons being served. A total of nine hundred
sixty (960) persons are serviced by a disposal site.
A survey published in the February 1969 issue of Kansas

Government Journal revealed that fifteen cities prohibited burning

at the disposal site, while one hundred thirty-nine (139) of two
hundred sixty-two (262) cities allowed uncontrolled burning and
one hundred eight (108) other cities allowed burning on a planned
and limited basis. 1In connection with burning, it was found that
fire control equipment was required to make calls at eighty-four
of the disposal sites. In seven cities, firemen were called to
the site five or more times and in two cities, ten times. The
State Department of Health personnel found one hundred ninety-
three (193) of the disposal sites in the two hundred sixty-two
(262) cities were unsightly. Blowing paper was not controlled in
one hundred ninety-four (194) cities. Surface drainage problems
existed in seventy-three sites and there were leaching problems
at forty-three sites. In eighteen cities the lowest part of the
fill area was found to be iﬂ the water table. Sélvaging was
practiced at all but forty-two disposal sites. Rodent control
programs were needed at one hundred twenty-eight (128) sites.

Fly control programs were needed at one hundred thirteen (113).
Rodent control programs were provided at disposal sites by
seventy-six cities and fly control programs by eighty-two cities.
Cover operations took place daily at only sixteen disposal sites,
while solid waste at one hundred fifty-four (154) sites was never
covered. In the other ninety-two cities, COVef operations varied

from twice a week to once a year.



Problems were not the only varied element. Uses of the dis-
posal sites were inconsistent also. Twenty-two disposal sites
were situated on river banks and twenty were in marsh or flood-
plain areas. Five disposal sites were adjacent to land that was
zoned residential, while in two hundred twenty-four (224) cases
no zoning existed in the adjacent area. In two hundred forty-two
(242) cities the land surrounding the disposal site was used for
agricultural purposes, while in four cities it was residential;
four commercial; six industrial; and three mining or mixed usage.
Disposal sites were operated for cities by private agencies in
Hays, Kansas City, Kingman, McLouth, Newton, Parsons, Rossvilile,
Silver Lake, and Valley Center. A total of one hundred ninety-
six (196) sites were open seven days a week and twenty-five were
open six days a week. In one hundred eighty-four (184) cities,
the disposal site was never closed. 1In tities that maintained
hours on the site, twenty-six different schedules were found to
exist, with 8:00 a.m. to 5:00 p.m., five days a week being the
most common. -

The survey revealed that there was a wide variety of items
excluded from disposal sites by many cities. Junked automobiles
were excluded from one hundred forty-two (142) disposal sites,
dead animals from one hundred eighteen (118) sites and large ap-
pliances from twenty-three. Other items excluded were waste oil,
radiocactive waste, sewage solids, demolition waste, street sweep-
ings, and tires. Some disposal sites excluded all combustibles
while others excluded noncombustibles. Forty cities were oper-

ating disposal sites that had an anticipated life remaining of



three years or less. Forty others contained enough space for four
or five more years of operation. The operating costs for the two
hundred sixty-two (262) disposal sites operated by cities totaled
almost six hundred fifty thousand dollars ($§650,000) in the 1967
fiscal year. This represented a per capita expense of about
twenty-nine cents for each adult and child in Kansas. Annual
operating costs were five hundred dollars ($500) or less in one
hundred seven (107) cities and between five hundred dollars ($500)
and one thousand dollars (§1,000) in fifty-five cities.

The present situation with regard to Kansas disposal facil-
ities can be characterized as bad. With many dumps having no
provisions for disposal of certain waste material, the individual
citizen is forced to dispose of the waste in a manner that has
harmful and dangerous effects upon the populous as well as the
land. There exists little or no control over air and water pol-
lution, and there seem to be no vector control programs. If un-
sanitary operations continue to exist, the health of both human
and animal life can be seriausly affected.

Most disposal sites lack facilities to handle bulk items.
These bulk items, if not properly handled and disposed of, usual-
ly find their way to roadside areas or as an eyesore on Kansas
landscape.

The two hundred sixty-two (262) disposal sites, if distrib-
uted geographically throughout the State, would have each county
with approximately two and one-half disposal sites. This would
mean that some counties would have more than enough disposal

facilities to take care of solid waste needs, while other counties



with large populations and a high density level would find it
difficult in locating disposal sites near the source of solid
waste., The two hundred sixty-two (262) disposal sites available
to six hundred thirty-five (635) municipal subdivisions certainly
offer a variety of speculation as to the adequacies of existing
sites. Some municipalities have one or more sites, some commu-
nities share disposal sites, some communities have an inadequate
number of sites, while other communities have sites they cannot
operate and maintain efficiently and economically.

A report published by the State Department of Health points
out that there are disposal sites across the State that are oper-
ating beyond their means to handle the existing solid waste being
generated by citizens of the State. These disposal sites are not
regulated by uniform compliance standards at the state, areawide,
county and local level.

Certainly, there is lacking clear definition of the respon-
sibilities of communities. There is a lack of a basic mechanism
- of procedure which indicate§ the groups or individuals in control
as well as delineation of the structure of State and local author-
ity. There is a lack in statewide standards. Certification and
enforcement by enabling legislation is inadequate. Jurisdiction
of disposal. sites are neither adequate from the state, areawide,
county or local level.

According to the State Board of Health, Kansas does not have
one disposal site that can be classified as a sanitary landfill.

Certainly, the major initial emphasis calls for bringing existing
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isposal sites up to necessary health standards as recommended

by the State Board of Health.

SOLID WASTE MANAGEMENT ACT

On March 16, 1970, the Kansas Solid Waste Management Act was
passed by the State Legislature. This legislation ﬁas intended
to protect health and prevent nuisances from the disposal of
solid waste. This Act provided a partnership between the State
and leocal governments in dealing with such problems as storage,
collection, transportation, processing, and disposal systems of
solid waste in the area of planning and regulation of solid waste
disposal.

After an initial survey of solid waste disposal practices
in Kansas by the State Department of Health, it became apparent
that sound peclicy, technelogy, and regulation of solid waste
practices were lacking. The Solid Waste Management Act required
all cities and counties or combination of cities and counties to
submit a workable plan before June 30, 1874, for the management
of solid waste in such city, cities, county or counties to the
State Department of Health. Under the workable pian, all coun-
ties should provide for a solid waste management system to serve
the residents of all townships and cities; except for those
cities which.choose to be excluded from the county plan. This
can be done if they establish their own solid waste management
plan.

Every plan is required to give due consideration to the pol-

lution cf air and water of the State. In no way, as stated by
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the Act, should Solid waste management systems contribute to in-
creased pollution nor constitute a public nuisance. The solid
waste plan proposal should provide for safe and sanitary disposal
of solid waste. The Act stresses the fact that due consideration
must be given to existing acts and regulations affecting the
development, use and protection of air,rwater, and land resources.
The Act provides that each city and county or combination of such
might provide transportation, processing, and disposal of solid
waste generated within its boundaries; and they should have the
power to purchase all necessary equipment, acquire all necessary
land, build any necessary buildings, incinerators, transfer sta-
tions, or other structures, lease or otherwise acquire the right
to use land or equipment for the disposal of solid waste and to
do all other things necessary for a proper and effective manage-
ment system.2 _

According to House Bill 1141, the Kansas Solid Waste Manage- .
ment Act, each county is required to establish a committee to
develop a plan for solid wagte management within the county.

Under House Bill 1141, the plan is to establish provisions for
setting up a system for the collection, transportation, process-
ing, and disposal of solid waste within the county. The plan
must be prepared for a ten year.period and must cover the problems
to be encountered by the area encompassed by the plan and the

estimated cost of actually servicing the county. All solid waste

2Kansas Solid Waste Management Act, HB 1141, February, 1969.
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management plans must be completed and submitted to the State
Department of Health for approval by July 1, 1974,

Under House Bill 1141, a State Solid Waste Advisory Council
was created. This fifteen member group was appointed by the
Board of Health. The Council has the responsibility of making
recommendations, standards and planning requirements to implement
the State Solid Waste Management Act.

The Council has made a number of recommendations that have
been drawn up in the form of legislative bills that are to be
submitted to the State Legislature. One of the initial recom-
mendations was for a four hundred thousand dollar ($400,000)
allocation by the State to assist local governments on a 50-50
matching grant basis. This was not even recommended in the
Governor's Budget.

As the Act presently reads, no action is taken to eliminate
the current condition that exists at disposal sites. It seems
that the Act should first encourage the elimination of the un-
~healthy and unsanitary conditions that are present in all dis-
posal sites in the State. The Solid Waste Disposal Act fails to
take into consideration the priorities that must be set before
a successful solid waste management system can be operated. The
Act was initiated and passed without concern or even recognition
of existing federal requirements for grant-in-aid. Also, there
was little thought or consideration to existing trends and
changes in technology in the solid waste management field.

The Solid Waste Management Act provides for a partnership

between State and local governments. This means essentially that



13

each township, city and county could separately enter into part-
nership'with the State. The present two hundred sixty-two (262)
disposal sites would continue to operate; the number of disposal
sites could increase.

The Act does not mention what provisions can be made for
special problems that are encountered with particular solid waste
such as radioactive material, waste from slaughter houses, sewage
sludge, car bodies and dead animals.

The Solid Waste Management Act does provide the flexibility
for cooperation between local jurisdictions. There is no incen-
tive specifically spelled out to intice local units of government
to cooperate.

There is the possibility that the number of disposal sites
could remain at the same level or even increase in number. This
is rather unlikely because economics will probably dictate the
number of disposal sites that can be successfully operated.

The law fails to establish a strategy by which a solid waste
. management system can be achieved. Lacking is a methodology by
which to achieve the mechanism of an integrated state, areawide,

and local solid waste management system.

DEFINITION OF TERMS AND PRINCIPLES

"The term 'solid waste' is defined as those presently
unwanted residues of used natural or man-made re-
sources and of human activity, which are handled or
managed in a solid state.'"?

3Bureau of Solid Waste Management, Department of Health,
Education and Welfare, Policies for Solid Waste Disposal, 1970,
p. 10.
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Many pollutants are solids. When dispersed in the atmosphere
as smoke or other particulate matter, they are, along with gaseous
and liquid materials that are air transported, called "air pollu-
tants." When suspended or dissolved in water, they are called
"water pollutants."

The management of solid waste might involve techniques in
which the air and water pollution control standards have become
the constraints. Certainly, the principal solution to solid
waste management might lie in physical procedures rather than
federal-state regulations. These physical procedures coupled
with recycling and reclamation offer the‘ultimate solution to
solid waste management.

The physical procedures of disposing of solid waste, coupled
with ecological studies, should be concerned with the following:

1. The ultimate fate of any dangerous components of
solid waste, or of the products of decomposition
of such waste, entering into plants or animals.

2. The production of flies, rats, and other disease
vectors generated by solid waste in view of the
effect upon the total community.

3. The major means of transportation of dangerous
components or products of solid waste through the
ecosystem.

4, The effect of concentrations of toxic compounds,
originating in or derived from solid waste in any

ecological stream.
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S. The effect of solid waste disposal on ecosystems
such as swamps and ground waters.4

Solid waste disposal, by whatever method, poses a threat to
the environment and to public health. Siﬁple recognition of the
threat has been insufficient. Areawide or statewide performance
standards are badly needed. Jointly developed and voluntarily
adopted standards would establish tolerable contamination levels
and acceptable operating procedures for all disposal facilities.5

One result of state and areawide standards would be to pro-
hibit the use of hazardous areas as disposal sites. In many
cases, floodplains and areas with high water table could not
qualify as potential landfill sites. Standards should apply to
private, as well as public, disposal operations. Private dis-
posers commonly employ copen burning and dumping. Enforcement of
state and areawide standards can force violators to meet perfor-
mance criteria or use public disposal sites. Protection of the
environment demands local initiative despite future federal and
state actions. Local efforfs can most effectively be brought to

bear in the areawide level of cooperation.

*1bid., p. 22.

SAtlanta Region Metropolitan Planning Commission, Solid
Waste Study for Metropolitan Atlanta, June, 1870, p. 18.
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II. SOLID WASTE DISPOSAL SYSTEMS AND CONSIDERATIONS

OPERATION OF SOLID WASTE DISPOSAL SYSTEM
Storage

Storing solid waste properly while waiting for collection
is necessary so that the waste does not cause unsightliness or
attract rats and flies. A 1967 study in California showed that
household solid waste containers had a high fly production rate
and that twice-a-week collection, as opposed to once-a-week
collection, reduced the total number of flies by more than
seventy-five percent (75%). The Bureau of Solid Waste Manage-
ment of the United States Public Health Service strongly urged
that all solid waste which contained garbage be collected at
least twice a week. It was usually the homeowner's responsibility
to supply enough containers for his solid waste and keep them in
good condition. In public areas, such as bus stops, shopping
 centers, and parks, the local government supplies solid waste
receptacles.

Local government is responsible for defining '"proper stor-
age" and enforcing these standards. To obtain a construction
permit, a builder is required to show in the plans that he has
made provisions for solid waste storage.

Proper storage and storage containers have reduced injuries
and hernias among the collectors as well as among citizens who

have to haul their own waste. In Junction City, the insurance
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rate for collectors dropped from sixteen thousand dollars ($§16,000)
annually to seven thousand two hundred dollars ($7,200) when the
paper bag system was introduced.6
Storage represents the average persqn's most intimate con-
tact with solid waste and is the most direct personal result of
man's effect upon his environment. Storage of refuse at the
point of generation is usually a prelude to collection. For rea-
sons related to collection techniques and often the value of
building floor space, the storage aspect of solid waste management
is characterized by limited volumes of containers, limited space,

unsightliness, and, quite commonly, by flies, odors, rats, and

fire hazards.

Collection

The collection, handling, and transportation of solid waste
has directly, intimately, and, in most cases, adversely affected
the senses of sight, smell, touch, and well-being of some eighty
percent (80%) of the population, and has required about eighty
percent (80%) of the total operating cost.7

If standard metal cans, refuse sacks or plastic bags are
used, there could be basically three methods of residential waste
pickup service: curb service, set-out/set-back service, and
backyard service. There are, of course, many modifications and

adaptations of these methods to fit particular community needs,

6National Association of Counties Research Foundation,
"Collection," Solid Waste Management, 1970, p. 5.

7Bureau of Solid Waste Management, op. cit., p. 31.
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including the use of Scooters, caddies, trains, and so on. Route
and crew organization patterns must be integrated with the type
and frequency of collection and with the amount of solid waste to
be collected.

Commercial and industrial areas require a preliminary step
before collection, The preliminary step involves grinding and
volume reduction which is to be borne by the establishment. This
should lower the moisture content of solid waste, provide conve-
nience, and eliminate fly and rat problems around storage con-
tainers.8

Vehicles are the life blood of the collection process. With-
out routine preventive maintenance, vehicles deteriorate rapidly
and operate ineffectively, thus increasing the cost of operation
of the solid waste disposal function. Daily maintenance should
include cleaning the inside and outside of the vehicle. The
driver has the prime responsibility for a daily vehicle check,
including the inspection of brakes, windshield wipers, tail lights,
back-up lights, tires, and ﬂ}draulic system; and he should report
any irregularities for repair. Tune-up, overhaul, and repainting
should be performed as needed during the year. The vehicle fleet
should be large enough so that no route is short-changed when
vehicles are out of service for routine repairs.

Any equipment or process which affords greater compaction
will probably bring long range economy since more solid waste can

be handled conveniently at one time. Compaction vehicles are

80p. cit., p. 34.
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desirable for the above reason and because they can reduce the
number of trips to the disposal sites. Enclosed compactor col-
lection vehicles should be metal and watertight, and have a low
loading height, safety features, fast compaction cycle (to speed
collecticn) and high compaction pressure. Initial price and esti-
mated annual operation and maintenance costs in making comparisons
of various vehicle designs and makes varied from ten thousand
dollars ($10,000) to one hundred thousand dollars ($100,000).

Most surveys indicate that the cost of a solid waste manage-
ment system increases yearly.g

The basic decision to be considered by the municipality with
regard to refuse includes the following factors:

1. Collection to be made by the city.

2. Collecticn to be made by private firms which contract

with the city.
3. Collection to be made by private firms which contract
with private citizens.

The factors that influénce the decisions are:

1. Household density.

2 Household distance from dumping site.

5. Crew size.

4, Size of truck.

5. Season.

6. Collection frequency.

7. Interval between collection.

91bid., p. 10.



