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ECONOMICS
OF
MUNICIPAL REFUSE

Wherever people congregate the problems of community
1life have quickly developed. Some of these have been
recognized and accepted as community problems and the
remedies have been promptly supplied. ' It is universally
accepted that the development of safe water supplies and
excreta disposal have done much to reduce certain kinds
of disease., Health authorities recognize certain other
disaaeea; possibly not as spectacular in character, but
as truly communal in nature which need control and which
need the community approach which water supply and excreta
disposal have received.

Vegetable and other organic material are generally
subject to decay and in the process give rise to objection-
able odors. On medical evidence the courts have held
that odors do not create disease and therefore are not
specific public health problems, but public health workers
are agreed that disease does originate in filth and de-
caying matter through an intermediary acting strictly as
a carrier or as a host. In such a classification an
animal; an insoct; a mollusk; or some other form of animal
life is recognized as playing a part in the disease picture.



Some of these causes of public health hazards such as the
mosquito in malaria, yellow fever and sleeping sickness
and the louse in typhus fever, are recognized in certain
localities but there is no wide spread interest in de-
manding or developing a community protection from them,

One of these disease creating problems involving
decaying organic matter, carriers and host, is present
today., Household refuse, and partieuiarly garbage, is
the most common source of decaying organic material in
a community,

About the homn, the restaurant, grocery store, tavarn,
and othor plaoes where food is handled, stored, processed,
served, or sold, there is a constant accumulation of
what is generally termed garbage, To this can be added
the metal; glasa; and paper containers in whieh the food
is shipped or packed, which along with the ashes and other
so0lid material, called rorusé. This garbage and refuse
presents a very definite problem at the property. Aestheti-
cally, it is unsightly, and very apt to be oderiferous.

It attracts flies and promotes fly breeding whieh increases
the possibilities of the spread of disease, It attracts
rodents and insects and these too are the vectors of
numerous diseases, Containers that will hold water become
gources of mosquito breeding. The refuse further con-

tributes to the fire hazard. To eliminate these condi-



tions requires regular removal from the premises, Fallure
to remove only adds to the uncloan; insanitary, dangerous
condition; breeds contempt for cleanliness and indirectly
increases the cost of numerous servieces already rendered
by other agencies,

Flies, rodents, and insects have been definitely
proven tc be the ecarriers of diseaso; although the mode
of transmission of the dlsease may be quite different in
each case, Flies have long been known as the mechanical
vector of typhoid fever, paratyphoid raver; and dysentery.
They may also be proven to be of epidemiological iqpor-
tance in several virus diaeasos; including poliomyelitis,
Rats are known sources of such infections as Jjaundice,
typhold fever and trichinosis, In addition the rodents
caused property damage estimated to be about $13 per
person during 1948. (7, p.995)

When it comes to the disposal of this material numer-
ous problems arise which have a specifiec health signifi-
cance., When disposal is accomplished by dumping, there
is only created a greater area of attraction to flies;
rodents and insects for feeding and breeding. This makes
possible the infestation of the rats with trichinosis
from the raw pork scraps in the garbage, This even makes

it possible for dogs, cats, and other carnivorous animals



with cannibalistic instinets to become infected with this
disease; and if hogs are permitted to feed on the @arbage;
we have immediately opened the field to the infection of
pork for humen consumption, The importance of trichinosis
is a publie health problem that cannot be ignored., Al-
though seldom seen in epidemiec prOportions; a large number
of the population is Jnown to be infected., This also
adds, from an economic standpoint, to the increased in-
fection rate of cholera among the hOgs; to say nothing
of making it possible for infection of the mole; the
ground squirrel, and the fox, which are all known to
be hosts to trichinosis, (18; ps15) If incineration
is resorted to there is the problem of preventing odor;
both in handling the garbage prior to burning and during
burning. In the past; numerous incinerators have been
abandoned because they were permitted to deteriorate
into "garbage cookers" and intensified odor producers,
Why then is so little munieipal attention given to
this important necessity of community life and welfare?
The reasons for this may be as follows: (1) Fear of
inereasing taxes, (2) Lack of general demsnd. (3) The
fact that no serious loss of life or epidemics have been
attributed to this source of infection. (4) The sinm-
plicity of the coal stove or trash burner in the home,
With the changing times, however; the question of



method of elimination of these filthy spots and the re-
sponsibility for control; is becoming nore acute. If
polio is proven to be a disease of sanitation, and it is
rapidly appearing that way, the spectacular aspect may
even be right around the corner.

The recognition on the part of munieipal officials of
a new service requirement and new responsibility is need-
ed, The removal of the wastes of the community is an
obligation., Not only the garbage, but the refuse as well,
must be removed regularly from the individual premises
to maintain clean and sanitary conditions, The removal
of garbage alone is not enough and the desire to make
the service self-supporting requires careful planning.
It is essentianlly a scavenger service from which, in
certain oases; some minor return may be obtained, but
otherwise is an expense item. It is a service which
must be available to all the people of the community to
be effective. It can never be effective when it is left
to the individual home owner or occupant to subseribe for
the service. That only encourages the promiscuous throw-
ing of garbage and refuse in highway ditches, and vacant
lots. The ideal collection and disposal service should
be one that is avallable to everyone and the ideal legis-
lation when necessary would make it unlawful to fail to

use the service, Ordinances have been passed (6) to make



it unlawful to burn any wet garbage or other substances
which create foul or obnoxious odors within the city
limits.

Every municipality has a service department in some
form or other rendering services now. It is no long step
to add another activity or expand an existing activity to
that department. The cleaning of streets and alleys, the
removal of trash in the spring clean up, the leaves in
the fall and the snow in the winter, the collecting of
trash from the cans on street corners, are already prac-
- tices in many clties and are part of a municipal refuse
collection service. The definition of refuse disposal
need only to be expanded in content and frequency and
the goal will be obtained,

Throughout this report the term "refuse" is used
to designate both garbage and other non-liquid waste

products.



REFUSE COLLECTION

Refuse must be collected before it can be disposed

of by any method., The collection and removsl of munici-
pal refuse has not been glven the attention that this
public function deserves. Only within relatively recent
years have municipal officials been willing to admit that
refuse disposal is a technical management problem worthy
of their attention and study., The problem should be ana~-
lyzed in terms of sound administrative management with the
consideration given to the public health aspects of gov-

ernment.,

Necesgsity for Refuse Removal.

People living in towns and cities continuously produce
large quantities of waste materials which ordinarily cannot
be disposed of safely, effectively or economically by them-
selves. Garbage resulfa from processing, marketing, stor-
ing and preparing food; rubbish of all kinds accumulates
through normal processes of living; and ashes are produced
wherever coal, coke, or wood is burned. Such materials
cannot be left to accumulate on individual properties
without menacing public health, creating fire hazards,
causing nuisances, and generally detracting from community
appearance,

Complete removal of all refuse depends upon the size



and density of the population of the community., Small com-
munities where businesses are not numerous and the houses
far apart may need but little organized collections. ZEven
in such places garbage should be removed frequently and
regularly because it decomposes rapidly, produces foul

odors, and it also provides breeding places for flies.

Responsibility for Refuse Collection.

To safeguard public health and to prevent nuisances,
municipal governments must accept the responslbllity for
regulating the handling, storage, and hauling of refuse.
Some communities prefer to leave the operation to private
enterprise and to depend upon normal competition to keep
the cost of the service at a reasomable level. In still
other communities a private enterprise purchases a fraﬁ-
chise to remove the refuse and the munieipal government
officials enforce the sanitation stendards., In some in-
stances the city itself may elect to do the collecting

with municipal owned eauipment.,

Cooperation of Householders.

The effectiveness and cost of operation of a collee=-
tion system depends to a great extent on the cooperation
of the householders in providing proper containers, pre-
paring and storing the refuse in accordance with regula-

tions and placing the material for collection regularlye.



Effect of Disposal Methods.

Careful consideration should be given to the means of
disposal which will permit the lowest cost of collection,
The separation of refuse by the householders and the class~
es of refuse collected together are flxed by the disposal
method. The size and kind of equipment depends upon the
nature of the refuse collected and the length of haul to

the disposal site.

Seagonal and Daily Variatlons.

The amount of refuse produced varies considerably with
the seasons of the year. The quantity of garbage produced
is greatest in the summer months when fresh fruits and veg-
etables are plentiful, and smallesé in the winter months.
Yard refuse is most plentiful in the spring and fall, al-
though some must be collected throughout the summer, and
ashes, are normally produced only in the celd months.

In addition to seasonal variation, the quantity of
refuse will also vary from day to day. Vhen the Sunday
collection 1s omitted large amounts of gearbage accumulates
which must be ecollected on Monday. The quantity of gar-
bage then decreases toward the middle of the week and then
starts increasing again toward the end of the week,

(55 pe2-4,8)
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Refuse Collectlon Equiopment.

Equipment is usually selected for reasons of economy,
sanitation and appearances The bodies may be open or en-
clogsed and may have dump, fixed, removable, or can carrier
beds. There may be mechanical elevating or compressing
devices,

Numerous factors (14, p.443) such.as loading height,
unloading devices, covers, turning radius, watertightness,
divided bodlies, end gates, and safety devices may influence
the over-all economy as well as effectiveness of the equip-
ment, Furthermore, it may be desirable to select vehicles
that can bé used on other municipal work as well.

Sometimes it becomes uneconomical to transport the
refuse to the disposal site in the collection vehicles,

In this case transfer stations must be operated,
The se numerous factors will be discussed separately

further on in the report.

Financing Refuse Collections.

Municipal collection services are normally financed
from general tax revenues, but in late years many commu-
nities have been unable to provide the kind of serwvice
wanted by the citizen from the amounts available from this
source, Some ecities have adopted the service charge plan

under which the householders and other refuse producers are



11
charged fees in proportion to the amount and kind of serv-
ice given, In some cases separate taxes or even speclal

assessments have been used for financing refuse collections.

Public Relations.

Citizens are people. If their property 1ls damaged,
their senses offended, or the ir pride insulted by an act
of a public agency or employee, they are ept to condemn
the whole program of the offending agency. But when thelr
rights and feelings are respected by public servants, they
will most often react sympathetically to efforts to improve
the service.

The adequacy of the collection system 1s judged from
the service rendered and the equipment and personnel seen
on the streets, PFortunately, manufactures of collection
vehicles have recognized the importance of sightliness and
utility, so that suitable collectioﬂ vehicles for any re-

quirements are obtainable.
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REFUSE MATERIALS

Refuse is of highly heterogenous nature and the names
given to its various components differ considerably from
commnity to community. It is not uncommon for a city to
use one of the terms, "garbage", "rubbish", or "pefuse”
to mean all the materials it has decided to accept for
éQllection. In some sections of the country the word
"trash" is used to mean miscellaneous household debris
other than gerbage and ashes; in other sections "pubbish"
is the term used to designate such material,

This situation leads to numerous uncertainties and at
times actual error in the interpretation of the literature
of the field. This is especially true in connection with
court decisions and popular articles concerning refuse
collections. (16, p.457; 17, p.640)

The following table (p.13) by the Committee on Refuse
Collection and Disposal, American Public Works Association,
1941, gives the classification of refuse materials.

(1’ p-l7)



CLASSIFICATION OF REFUSE MATERIALS

Refuse

CLASS DESCRIPTION ORIGIN DISPOSITION
Wastes from the preparation of cooking,
and consumption of food.
Garbage larket refuse, waste from the handling, From
storage, and sale of produce. homes,
hotels,
Paper, cartons, boxes, tree stores,
Combustible and yard trimmings, wood institu-
Rubbish and excelsior, bedding tions,
Rubbish markets,
Non=- Metals, tin cans, glass etc.
Combustible| and crockery, dirt, Municipal
Rubbish other mineral refuse responsibility
for
Residue from fires used for cooking and collection
Ashes for heating buildings. and
. disposal
Street Street sweepings, dirt, leaves, content | From
Refuse of litter receptacles streets,
side-
Dead Small animals: Cats, dogs, etc. walks,
Animals Large animals: Horses, cows, etce. alleys,
vacant
Abandoned lots,
Automobiles etc.
Solid waste resulting from industriel From Privete
Industrial processes and manufacturing oper- factories, responsibility
Refuse ations, scraps, cinders, etc. power for
plants, disposal
etce.

et
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PREFPARATION OF REFUSE FOR COLLECTION

Until refuse is ecocllected, responsibility for its
disposal canmnot pass to the municipal forces; up to that
time the householder is in sole charge., The manner in which
it is stored, prepsred, and presented for collection is an
important factor in determining the effectiveness and ef-
ficiency of the collection operation. At one extreme, thé
refuse may be carefully separated by classes; the garbage
carefully drained, wrapped, tied, and placed neatly in
watertight covered can; the rubbish placed in covered ré-
ceptacles or carefully bundled and put beslde the contain-
ers; and the ashes kept in covered cans. At the other ex-
treme, all refuse may be dumped without discrimination in
a heap in a back yard or alley. Consequently, it has be-
come the responsibility of city governments to regulate and
define locsl requirements, specifying proper practices for
gseparating, handling, snd storing refuse, and placing 1t
for collection.

From the public health standpoint, putresecible refuse
must be stored so that rats, flies, and other disease-
bearing animals or insects cannot have access to it and so
that liquids cannot leak from the containers. For the
preventing of nuisances, refuse of all kinds must be stored

so that it cannot be scattercd by the wind, by dogs, or by
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other animals; so that disagreeable odors are not created;

and so that accumulations are not unsightly.

Regulations for the Preparation of Refuse.
Every city has specific regulations governing the

householders responsibilities in the handling of refuse
and the preparation of it for collection, regardless of
whether the material is picked up by eity forces, contrac-
tors, or private collectors. Often these regulations are
prescribed by ordinance, sometimes in great detail. In
other places, much of the formal control of practices is
left to the munilcipsal officials vho have supervision of
the collection work or who have charge of the collection
operations.

In most cases, the ordinance provisions are written
in rather technical language and are usually not eclear to
the average ciltizens. (16, p.457; 17, p.640) In some of
these cases printed instructions, giving in more or leaé
detail a practical interpretation of the ordinance, are

available for the individual,

Effect of Disposal Methods on Separation.
The following table (p.l16) by the committee on Refuse

Colleetion and Disposal, American Public Works Association,
1941, shows the influence of disposal methods on separation
of refuse. (1, p.67; 13, ps«ll)



INFLUENCE OF DISPOSAL METHODS ON SEPARATION OF REFUSE

METHOD OF DISPOSAL MATERIALS USUAL PREPARATION
or SUITabLE FOR AND
UT ILIZATION DISPOSAL COLLECTION PRACTICE
Should not be wrapped. In some instances small amounts of
Hog feeding Garbage combustible rubbish permissible with the garbage.
Garbage should be drained and wrapped. Combustible rubbish
Incineration Combustible should be kept dry. Sometimes combustible rubbish col-
lMaterials lected separately. Sometimes all classes of refuse
collected together, when proportion relatively small.
Preferably should not be wrapped. In some instances small
Grinding Garbage smounts of paper with the garbage are not objectionable.
Other materials, such as metals and glass, removed.
Open Burning Combustible Usually limited to bulky rubbish, such as tree branches,

Materials

boxes, and burnable materials.

Open Dumping

Non=-
putrescible
materials

Sometimes rubbish and ashes together.
noncombustible together.
is isolated.

Sometimes ashes and
Sometimes all refuse, if dump

Sanitary fill

All refuse

All classes of refuse collected together.

Cover materials

Ashes & dirt

All other refuse collected together.

Reduction

Garbage

Should not be wrapped.

Recovery and
sale

Materials of
value

All classes of refuse collected together. Sometimes gar-
bage collected separately and disposed as above; rubbish
and ashes together. Specified materials separated.

ot
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FACTORS APFECTING THE GOST OF REFUSE COLLECTION

Conditions and practices in the field of refuse col-
lection vary from place to place and no two cities present
exactly the same situation.

The following factors (18, p.91 - 3) may affect the
cost of refuse collection: (1) Climate and geographical
differences; (2) Prequency of eollections; (3) Place from
which the refuse is collected; (4) Length of haul; (5)
Population density; (6) Kind of service demanded by eiti-
zens; (7) Methods and operating practices; (8) Wage rates
of eollectors and drivers; and (9) Character of adminis-

tration and supervision.

Effects of Climate and Geographical Differences.

Prevailing climatic conditions influence conaiderably
the amount of certain class of refuse produced, and in
some cases the collection operation itself, (5, p.2-4, 8)

The amount of ashes produced in a community is closely
related to the prevaliling winter temperature. In some
parts of the country ashes exceed all other types of refuse
during the cold months. The introduction of gas and oil
for heating purposes, however, is gradually tending to re-
duce the amount of ashes produced.

Vhere rainfall and humidity are high substantial vari-

ations in the amounts of yard rubbish and garden refuse is
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noticable., In the warmer climates it may be necessary to
have more frequent collections of garbage because of rapid
putrefaction that takes place.

The influence of topography on refuse collection may
control the selection of equipment, the layout of routes,
and even the points from which refuse is collected.

Frequency of Collections.

The frequency of refuse collections influences the cost
considerably because of the incrcase in the amount of materi-
al collected. If frequent collections are made there 1s
usually no need for householders to burn refuse or to dis-
pose of 1t privately.

The frequency of refuse collections may be governed by
the following factors to a very great extent:

1, The normal time for the accumulation of the amount
of refuse than can be placed in a container of
reasonable size.

2. The length of the fly-breeding eycle.

3. The time it takes fresh garbage to putrefy and to
give off foul odors, under average conditions of

storage.

Location of Refuse Containers.
The location of the refuse container at the time of
collection is an important factor in determining not only
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the cost of operation but also the nature of the collectlon
service itself. In some ecitles tThe refuse is plcked up from
the back doors, back porches, and even from the basements,
and carried by the collectors to the vehicles for loading.
In other cities, the householders are required to place the
containers out at a convenient spot for the collectors to '

empty.

Length of Haul.

Under normsl conditions, the shorter the haul the easi-
er are the planning and supervision of refuse collection
operations, and the lower is the cost of the service. Long
hauls require more and frequently larger equipment, and oce
cagsionally the refuse must be transferred from the collec-

tion vehicles to others for transport to the disposal polints.

Variation in Wage Rates.

Normally the expense for labor is from 60 to 75 per

eent of the total cost of refuse collection.

Methods and Operating Practices.
The prefuse collection system must be carefully coordi-

nated with the system of disposal. Sometimes disposal
methods can be selected so that the most economical and
effective collection practices can be employed. This will
be governed considerably by the available sites for disposal



20
REFUSE COLLECTION EQUIPMENT

Numerous types and sizes of refuse collection vehicles
have been developed to meet the requirements of individual
municipalities. The needs of citles are not all uniform.
Varying loeal situations influence the selection of vehi-
cles., Then, too, some communities demand, and are wllling
to pay for, better looking and more sanitary qenditidns.,

In recent years many motor vehicles have been designed
especially fér refuse collection. Much of the development
has come from the municipal refuse collection agencles be-
cause the type of equipment wanted was not available on
the open market. :

Vehicles, in sddition to being properly designed as
to size and strength, must be sanitary, rellable, easy to
load and unload, and safe for the workmen. Frequently some
efficiency is sacrificed in order to provide more elaborate
or showy vehicles for the effect on public opinion and
ecitizen support. (14, p.444)

Size and Capacity of Vehicles.

One of the most important factors in equipment design
is the proper relation between the volumetric capacity of
the body and the weight-hauling capacity of its chassise.
Smaller size trucks are generally used for refuse collec~

tions. Large trucks are frequently used where the hauling
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distances are guite long and loading speed relatively high,

Loading Height of Vehicles.
Loading height of refuse collection vehicles 1s one

of the eritical features of their design. The loading
height depends considerably upon the weight of the indi~
vidual receptacles to be handled. It 1is usually considered
that the shoulder height (about five feet) 1s the maximum
1ifting height., Width of the bocles 1s iimited to eight
feet by most state laws; height of the truck bed from the
ground is fixed by the chassis design; and the length of
the body is limited by law in some cases or by practical
design and in others by narrow alleys with sharp turns.
This leaves only the height of the sides of the bodies with-
out unlimited dimensions. As a result, many bodles have
high sides which make 1t harder for loading of the refuse.

On the latter equipment power-loading devices have been
devised which furnishes s low loading height although the
bodies extends well above the point of loading. This is
also utilized on the compactlon type vehicles.

Unloading Devices.

The collection vehicles must be capable of rapid un=
loading so that the minimum emount of tlme will be lost at
the disposal sites or tranafer stations. Gravity dump

bodies are frequently used., Hand shoveling and power=
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machinery, such as a large shovel, is used In some cases.
- Many of the newer collecting vehicles are equipped with

devices for unleading as well as loading.

Covers for Vehlecles.

Covers of gsome kind are almost always required for
refuse collection vehicles., Covers are used principally
to improve sanitary conditions by making it more difficult
for flies and other insects to have access to the refuse,
and to hide the unsightly accumulatlon from the public
view. Covers ealso prevent spreading of the collected re-
fuse during transit to the disposal site and from beling
blown off by winds.

Turning Radius of Collection Equipment.

The turning radius of refuse collection vehicles should
ordinarily be as short as practicable, so as to cause the
minimum obstruction to traffic¢ in narrow streets, and sim-
plify maneuvering around parked cars and at corners. in
some cities the necessity for making refuse collections from
narrow slleys has resulted in the use of e much smaller

truck than would otherwlse be desirable.

Watertightness of Collection Bodies.
Vhen the refuse material is so wet that liquid collects

in the bottom of the body, special provisions must be made
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to prevent its escape as it is undersirable to have refuse

drip or flow onto pavements or roadways.

Devices for Safety and Comfort of Collectorse.

Properly designed refuse collection vehicles have Ine
corporated in them devices to make 1t easy and safe for the
collectors to load the materials and to ride on the vehicles.
These devices include s sheltered place for the driver and
collectors, suitable steps, well located hand holds, ade-
gquate door fastenings, and ample racks or supports for tools

and other equipment.

. Adaptability of Collection Eoquipment for Other Work.

In some ceses clities purchase equipment with the ldea
of adapting it to other uses in the munielpal gservice. In
other cases the esquipment i1s purchased only for use in re~
fuse collections and the bodies make it impractical to use

for any other purpese,

Appeerance of Vehlcles.

The general appesrance of refuse colleetion eculpment
is becoming more and more a factor in its selection, care,
and upkeep. HMany officials think that the appearance of
refuse collection equipment is unconsciously teken by the
average citiszen as a general lndex of the charecter of the

municipal government.



Numerous e¢ities spend ~onsiderable sums on rather
attractive equipment and maintenance and yet load the
vehicles well above the top of the body, thus nullifying
much of the pleasing appearance that has been secured.
Covers may be placed over the finlshed load to improve

the appearance.

24
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Upper: Low=loading type body with a swing-
ing door (arrow) pushes the refuse into the

main compartment. The plunger action of
this door distributes and consolidates the
material. Lower: Load-packer discharging
refuse at face of fill.




26

Tarpaulin covered body equipped
with hinged sides (arrow) and
open back. Refuse loaded from
the rear and moved forward by
hand. Refuse must be swept out
by operator at the dump.

Open box equipped with a remova-
ble tarpaulin cover. Tail gate
made by arrangement of refuse as
it is collected. (A few boxes
are placed in truck ready for the
next day) Truck is equipped with
hydraulic hoist for unloading.



27
PLANNING REFUSE COLLECTION OPERATIONS

Planning refuse collection operations consists of
finding the most suitable combination of methods and equip-
ment to meet local conditions, Local conditions influenc-
ing collection operations, the refuse collection methods
available for use, and the kinds of refuse collection
equipment afé factors which must be considered to correlate
an effective plan.

The plamning of refuse collection is essentially the
process of evaluating the various ways of using men and
machines to find the most efficient arrangement., The
actual determination of the best combination of methods
and equipment involves a thorough understanding of 1oca;
oonditions; a knowledge of refuse collection activities,
and the application of simple engineering economics,
Determinations on the basis of estimates, guesses, or
opinions are not satisfactory.

All policies fixed by the council, committees, or ex-
ecutives should be clearly stated in writing to the plan-
ning group. This will define the boundaries., Precise
definitions serves to clear the air and enables the

planner to see exactly what determinations he must make.

( 1(3: P92 )



The disposal plan dapenda; not on the collection sys~
tems; but on the avallability of suitable sites, the
market for salvageable materials, the degree of sanitation
desired and similar matters, The collection system must be
fitted to the requirements of the disposal processes,

The disposal method virtually dictates the kinds and
nunber of refuse separations. Carbage nhouid be separated
from other refuse when it is disposed of by the hog-feeding
or grinding processes, Ilkewise combustible materials
should be separated from noncombustible materials for dis-
posal by incineration or open dump burningj and putrescible
.matariala should be separated from other refuse that 1s to
be put in open dumps, Disposal by sanitary fill does not
“require any separations whatever, These requirements as
:tc separations in turn fix many of the practices of house-
holders in preparing refuse, influence the selectlon of
mnthoda; and effect the problem of determining the type of
equipment most suitable for the work,

The selection of disposal methods involves the deter-
minations of the sites for the necessary plants or dumps
and also may govern important aspects of the design or

selection of the collection equipment.,
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After 1t 1s known which refuse collection factors are
fixed, it is possidle to study the variable elements, The
collection method and collection vehicles, consistent
with fixed policies and existing conditions must be se-
lected. The cheapest equipment and the cheapest arrange~
ment of erews will not always combine to give the most

economioal services,

Time of Collection.
For most residential properties it is of little im-

portance at what time during the daytime collections are
made; and in general convenience of the collection agency
will determine the hour, Night collections in residential
aruas; however, are not usually satisfactory because of
the inevitable noise, Night collections in the commerical
areas of most c¢ities are favored where daytime traffie

congestion will hinder the efficiency of the collections.
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SPECIAL REFUSE COLLECTION PROBLEMS

Almost every community faces special or seasonal
problems in connection with the regular collection or re-
fuse, The control of human seavohsora and the regulation
of private hauling of refuse are mainly administretive
matters, The disposal of syeuiﬁl kindé of éetuae such as
market garbage and rubbish, condemned rood; dead animals;
and street cleaning accumulations affect partiocular routes
".ar special crews rather than the regular service., Ailso,

. annual rubbish collection is sufficiently different from

normal routine operations to Justify special treatment.

(13, p.234)

Scavengers cause some particularly irritating prob-
lems in connection with the collection pr municipal re-
fuse, As results of thelr oparation; the contents of
refuse containers are scattered over streets; and alleys,
cans and covers are damaged or last; and the collection
officials and employees may be unjustly blamed for un-~
sanltary conditions,

Seavengers are usually very poor or unemployed persons
who pick over the refuse to salvage articles and materials
that ¢an be sold to junk daalers; or to glean food or sup-
plies that cen be used in their homes. They operate with-
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out instruction or permission of the housqhalderu; and
eollect merely select parts of the refuse,

Ordinarily scavengers will not trepass on private
 premises, but once the refuse is placed in the alleys or
streets they feel free to explore it and teke any part cf
it., Often they learn the routes of the collection vehicles
and on collection days they precede the regular collection
crews,

Under their police powers cities have the right to
prohibit scavengers from operating. It is unnsual;
honaver; to find such prohibitions rigidly enforced dzoapt
in eities that charge fees for refuse collection service
or that sell the refuse materials.

Yarious corrective measures have been adopteld., Some
communities have changed the point of collection from the
curbs and alleys to back doors. Others have tried to

enforee the ordinances prohibd ting such practices, Sev-
eral cities have allowed seavengers to work at the dis-

posal sites only. BStill others have established licens-

ing proecedures,

Private Hauling of Refuse.

Cormmercial and industrial establishments not given
municipal serviee frequently haul their refuse to disposal
points instead of employing private collectors. This
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practice nay create a nuisence on the municipal streets,
inereasing street c¢cleaning aosta; unless apecial precau~
tions are taken by the establishments,

Satisfactory control of refuse hauling involves ﬁoth
the approvel of the equipment proposed for use and the
insistence on proper loading and handling practices. Bet-
ter results are secured from a more positive plan of re-
gulation under which any individual or corporation desiring
to haul refuse over c¢ity streets must rirét gecure a permit
issued under definite conditions whiech stipulates accepta-
ble methods and practices. (6)

Probably more refuse is produced in public market
areas than in any other kind of municipal district., Large
amounts of spoiled or unsalable fruits and vegetables,
banana stalks; vegetable tops, husks, pods, poultry waste,
and similar organic materials are discarded daily and will
cause serious aesthetie and publie health problems unless
the material is properly handled and removed. In a@ditian,
a large volume of combustible refuse such as crates, car-
tons; boxes; and miscellanecus wrapping and packing materi-
als accumulates,
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Handling of Condemned Food.

?ood or produce that has been condemned by local,
state, or federal health officials still belongs to the
wholesaler, jobbar; shipper, or merchant who is usually
held responsible for its disposal, The materials con-
demned must, under most health ordinsnces, be prouptly
removed by the owner and destroyed in a manner approved
by the health officexr,

The collection of dead animals is usually considered
sqpargiﬁﬂtrum the munieipal refuse collection agency be-
cauaa'ﬁf the emergency nature of such services. Public
demand tnw immediate removal of animel carcasses is so
great; particularly in densely populated areas, that most
cities have established emergenecy collection services
to insure prompt removal,

Some cities have arrengements with rendering companies
40 have all of the large carcasses collected by the render-
ing company while the eity collects the carcasses of small-
er animals, Other cities colleet both large and small
darcasses and in turn sell them to the rendering company
thus compensating for the costs involved to the city.



or garbage with combustible refuse, expecting houssholders
or pronarty owners to remove the other refuse themselves
or will employ licensed private collectors to dispose

of it. Under this system some people will allow large
quantities of ashes and tresh to accumulate in a:’:.:te;,-aﬂs.,h
baak?ards; and basements with the result that portions

of the cities become littered and disorderly in appearance,

and fire hazards are oreated.



Upper: A refuse box used by a business house.
Although the refuse is confined to the box it
is a big job for the refuse collectors to empty.

Lower: Refuse stacked behind business places.
Some have garbage cans, without lids, but fail

to utilize them effectively while others fill
discarded boxes.

35
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MUNICIPAL, CONTRACT, OR PRIVATE COLLECTION OF REFUSE

Whether mnnicipal_rarusn ghall be collected by ecity
forees, by contractors, or by private collectors is a prob-
lem that arises at least once in every community and in
some places recurs rather frequently, When the issue is
raised it is usually because of dissatisfaction with the
existing collection services, because of demand for in-
creased servica; or because of agitation to reduce the

cost of the operations,

Munieipal collection involves the performance of the
removal operations by cit} employees and equipment under
the supervision and direction of a regular munieipal
department or official. Munlcipalities are motivated to
operate their own collection system by the desire to protect
publie hoalth; prevent unsanitary aannitiona; and to im-
prove community appearance, Because of their direoct re-
sponsibility to the people; they provide numerous extra
services and exercise greater care in handling and load-
ing of refuse than is expected from contractors or private
collectors. e

Under mnﬁieipal operation, it is much easier for eity
officials to respond to demands of citizens for improved

community appearance, Efforts can be made to reduce the
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amount of littering by citizens and by collection forces,

and in many places the equipment may be better supervised,

Advanteges and Disadvantages,
Adventages of municipal operation are: (1) Profits

do not have to be earned, (2) Sanitation and the pro-
tection of public health are primary aims. (3) There is
greater probability of obtaining qualified employees,
(4) Aectual operating costs are less than those of contrac-
tors or private collectors, (5) Management and policies
are continuous over a long period. (6) Greater flexi-
bility in operations can be sacﬁred. (7) Continuous
records over a long period of time are invaluable ,
(8) Citizens cooperate more readily and more effectively.
Disadvantages of municipel operation are: (1) De-
moralizing ﬁhen fhe operations are directed by political
machines for the henefits of party workers, (2) Many city
councils and officials favor cheapness instead of economy
in administration. (3) The tendency to provide unreason-
able extravagant service to complainers beyond that wanted
by the majority of citizens., (4) The failure of muniei-

palities to provide adequate retirement plans for their

emﬁloyeeS.



Contract collection consists of the sngagement by
cities of privately organized companies under formal
agroaments end definite specifications to do the work

of collecting and hauling municipel refuse, for which
contragctors are paid from genersl mtma rovennes, Usually
the eontracts are awarded on a competive basie to the
loweat responsible bidder, snd contractors must furnish
suitable performancs bonds,

Refuse sollection contracts must bve of sufficlent
duration %o make it feasidle for contractors to purchase
and smortize equipment and facilitisc necossary to provide
effective and secnomleal service, Five years is consid-
ered s reesonable time over which cutlays for vehleles
ecan be amortiszed,

Advanteges of contract operation sre: (1) Compara-
tive freedom from politicel influence in the management
and operation of the services, (2) Costs of colleotion
are low. (38) ma necessity of accomprehensive statement
of the precise duties to be performed end the responsi-
bilities to be assumed prevents the development of extrava~
gant serviees,

plandvantages of contract operation are: (1) Crante
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ing of contracts in reward for political support.
(2) Tendeney to sacrifice sanitation to profits. (3) Con-
tractors are generally reluctant to answer complaints
pﬁomptly. (4) Operations must be continuously inspected
by competent eity officials and employees, (5) Limited
duration of contracts mekes it necessary to absorb amorti-
zation cost®s in a short period. (6) Contractors when

losing will cut corners wherever an opportunity develops.

Private Collection.

Private collection involves the collection by indi-

viduals or companles of refuse materials from private
properties in return for payment in accordance with the
kind and extent of work done, Private collectors usually

operate under clty licenses or franchises,

Advantages and Disadvantages.

Advantages of private collection are: (1) Private
collection businesses are often samawhat further removed
from political control. (2) Costs are paid by householders
and property owners. (3) EZach householder or property
owner may obtain any kind of service for which he is will-
ing to pay. (4) Costs are charged on the basis of the
benefits received.

Disadvantages of private collection are: (1) Cost
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to eitizens 1s ordinerily mmeh higher. (2) Unrestricted
competition among collectors, (3) Political favorities
may he able to secure a license in some cities. (4) Pri-
vate colleoctors subordinate both sanitation and cormunity
appearance to profits. (5) Municipal control is very
diffioult., (8) Spersely settled communities must pay
higher rates. (7) Poor people cannot afford to pay for
private collection services and may dump thelr refuse
in the country,
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FINANCING REFUSE COLLECTION OPERATIONS

Cities must face the difficult and often perplexing
duty of providing the funds necessary to conduct the kind
of refuse collection services wanted by their citizens,
and the equally puzzling problem of diatributiﬁg the
burden as 6quitab1y as possible, The prineipal methods of
finaneing this function are general property taxation,
separate property taxation, service charges or fees, can

rentals, and special assessments.

General Revenue Finaneing.
A great majority of cities finance rmunicipal refuse

collection operations by making regular appropriations

from general revenues obtained largely from general

property taxes.

Advantages and Disadvantages.

The advantages of general revenue financing are:

(1) Complete refuse collection service benefits the whole
community. (2) The cost of the collection operations is
distributed more nearly on a ability-to-pay basis. (3) 211
residential properties receive collection service. (4) cpe-
eial bills do not have to be issued or paid.

The disadventages of general revenue financing are:

(1) Many cities are not able to provide sufficient funds
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to cerry out & reasonable minimum program of refuse col-
lection. (2) It is not practical to provide complete col-
lection from commercial properties at public expense,

(3) If a large number of properties are exempt from general
texation meny ecitizens will get free service and others
will have to bear undue burden, (4) The assessed value

of a property may have no relation to the amount of refuse
collected from that property.

A few cltlies raise part or all of the funds needed
for providing municipal refuse collection and disposal
service by levying separate ad valorem taxaa; usually on
the same base as the general property texes, All of the
advanteges and disadvantages cited for general revenue

financing apply also to separate taxes on property.

Service charges arse periodical charges by municipal
governments to houssholders and other producers of refuse
based on the mnasurad; catimated; or prcaﬁmnd amount of
waste material ihat is removed. These charges are es-
tablished a8 nearly as practicable according to the amount
and kind of service rendered and benefit derived by indi-

vidusls and business.
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Advanteges and Dissdvantages.

The advantage of the service charge plan are:
(1) Additional municipal revenue can be raised. (2) Gener-
al property taxes may be reduced. (3) Complete municipal
éérviae becomes available to all properties at reasonable
cost, (4) Adequate funds can be obtained to conduct sys-
tem properly. (5) 411 eitizens and all properties are
treated on an equitable and impartial basis.

The disadvantages of the service charge plan are:
(1) Refuse service charges levied sccording to the benefit
received are highly regressive. (2) Actual benefits accrue
nore to the community than to the individuals. (3) Ad-
ministrative costs of billing and collection are high.
(4) Citizens will probably register numerous complaints
over the rates charged. (5) Poor families refuse to pur-
chase refuse service, (6) Cost of sanitary inspections

increase,

Miscellaneous Revenues.
Cities obtain revenue to help finance their removal

services by selling collection privileges, by granting
licenses to private collectors, and by selling salvaged
naterials, These receipts are usually quitevsmall, but
in some instances they may be sufficient to help provide

better service to the citizens.
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PUBLIC RELATIONS

Because refuga removal forces are in constant contact
with the citizens, they are in an excellant position to
earryrout the publie relations policy of the local govern=
ment. Citizens understand the @ifficulties confronted by
the eollection forces and cooperate to lmprove the service.

A progream of publie relations encompasses the policies
of the municipal governments; it depends on the competence
and efficlency of the administratioﬁ: and it is furthered
and developed by the education of the publie. ?ublic
relations includes everything done by the govermment.

The chief executives of the eity and the members of
the city council foster the muniecipal aetivities they
believe the people want, The scope and extent of refuse
ordinances are determined by temper and attitude of the
publiec.

When citizens recognize the problem faced by refuaa

collection agencies, sdequate funds are more likely to be
appropriated. Failure to win the support of the people
may result in drastic curtailment of the serviee.

The importance of personal contacts between citizens
and employees is perhaps nowhere greater than in the refuse
collection service. It is here that the oity; or the pol-
icies of the oity; make thelr impressions on most citizens.
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Because in the eyes of the eitizens every public employee
represents the eity; vhat an employee does is of vitel
irportance to good publie relations.

Effective and economical operation of the refuse col-
leetion system is one of the best ways 1o gain the good
will and approval of the citizens, Careful trdining of,‘
employees in the proper ways of doing their werk will
eliminate many complaints and will promote better public
relations.

Citizens usually assoclate the collection of refuse
with the idea of uncleanliness, The idea of cleanliness
must first be instilled into the habits and thoughts of
the refuse cocllection personnel, The cleanliness princi-
ple should also apply to the refuse collection equipnment.

Force is seldom used to secure the cooperation of
citizens in complying with the munieipal ordinances and
regulations, Householders will not conform unless they
are convinced that the demands are reasconable and
desirable,
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METHODS OF FINAL DISPOSAL

The term "refuse disposal® includes the final dis-
position, utilization or destruction of the refuse materi-
als after their collection and delivery to the disposal
site, Several methods are in common use in different
countries, and even in the same country under different
conditions. To be satisfactory to a cormunity, the dis-
posal must answer two requirements: It must be sanitary;
and it must be economical,

The demand for a satisfactory final disposal may be
progressive, for it generally becomes more and more im-
portant and urgent with the growth of a community. In a
very snall town; simple methods suffice for a number of
years, In large communities, more complex and costly
works are necessary.

One purpose of refuse disposal is to provide a defi-
nite place to which all the waste materials can be
brought, and thereby prevent a promiscuous dumping on or
near places where it might become objectionable. At such
works the materials must be treated so as to control the
organie deeomposition; to prevent objectionable odors, to
recover any valuable parts and to reduce the final residue
to the smallest cuantity end the least offensive condition.

Wwithin the last several decades, changes in the scale
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of living have brought about a number of changes which
affect the disposal problem, There has been an increase
in the amount of refuse produced per capita, largely due
to an 1n§reased amount of rubbish, The volume of refuse
to be disposed of has increased in greater proportion
than the welght, and the moisture content has decreased.
There has‘also been a general raising of the standards of
sanitation; This trend has been to some axtant affected
by war conditions with an increase in use of fresh vege~
tables and with salvage of paper, but it is belleved that
these conditions are only temporary. These changes have
tended to render obsolete or unaeoéptable some methods of
disposal which had been in general use.

Several methods are available for such disposal,
thelr preference depending on local conditions and the
character of the materials, Most of them have been tried
and developed to a satisfactory degree of efficlency and

eCconomy s



GARBAGE DISPOSAL BY FEEDING TO HOG3

The hog feeding method of garbage disposal is prob-
ably more common than any other in the United States,
yet there is corparatively 1ittlevgenaral information
written on this subject. At farms and isolated country
houses it has been an old and common custon to dispose ’
of the garbage by feeding it to the hogs and chickens,
and farmers have found it profitable to collect it from
near-by towns, Carbage is fed to them raw or is first
cooked or warmed; and sometimes 1t is enriched with
supplemental feeds., This method of garbage disposal
existed quite extensively during the 1920's in the
United States and is still used to a large extent on
the Pacific Coast., lore sanitary methods are now availa-
ble for the disposal of garbage, but they are being
slowly sdopted by the hog~feeding communities that show
a profitable business out of garbage feeding to hogs.
During 1917; owing to war conditions, the United States
Tood Adninistration commended its use as a foocd-producing
and waste-conservation measure, With the increased study,
of the sources and cause, of trichinosis in man this

practice is now being frowned upon,
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Slte.

The distance of the hog farm from the municipality
depends upon local conditions. In some instances it may
become necessary to haul the garbage several miles, One
large ¢ity in California hauls its garbage fifty miles
to the hog farm by railroad cars.

Operations may be conducted so that the hogs may
be fed on concrete feed floors part of the year and
during the summer months, garbage may be dumped directly
on the ground, In the latter case the feed lots may be
plowed under at intervals throughout the season and the
soil allowed to rest before feeding operations are re-
sumed, This practice assists in reducing odors and
complaints from neighboring residents. Lime may also
be spread on the feed lots to keep the ground sweet.

Concrete feed floors soon deteriorate from the acid
in the garbage thus requiring repairs approximately every
three years. Life of the feed floor has been increased
by adding Silicate of Soda to the surface of fresh con-
crete. Other operators prefer the feed floor surface

to be constructed of vitrified brick with asphalt filler,

Garbage Regquirements.
The chief requirements in feeding garbage to hogs

are, to keep it fresh as possible, so as to preserve the
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food Value; and free of sharp objects; to safeguard and
maintain the health of the animals., Both of these re-
quirements call for special sanitary care in the house
treatmant; collection service, transportation system and
the farm., As the highest food value depends on cleanli-
ness and freshnese; so do these in turn depend on the
source of the garbage; the care taken in the separation;
and the frequency of the collections.

Garbage that i1s to be fed to the hogs should not
contain any noticeable portions of ashes; glass or other
refuse, Tin cans are objectionable because they cut the
hogs mouths, A continuing program of public education is
necessary to eliminate placing of foreign materials in

the garbage.

Diseases of Hogs.

Hogs are subject to several different diseases such
as, cholera, pneumonia, influenza, foot and mouth disease,
and trichinosis which is the most important. (12, p.873)

Dr. Wright states, "American municipalities either
directly or indirectly are probably the largest
feeders of raw garbage to swine and would therefore
appear to be chlefly responsible for the dlssimena-
tion of trichinosis, Many hogs maintained on
municipal garbage are slaughtered loeally and many
cities are thus contributing indirectly to the 11l
health of their own citizens.® (25; 18, p.78)

Bfforts to prevent the spread of trichinois in man
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have resulted in an amendment to the United States Inter-
state Quarantine Regulatlons stipulating that no garbage
nay be shipped interstate for hog-feeding unless first
enoked for thirty minutes at 212° Fs In Canada, where
the number of cases of trichinosis is one-twelfth as great
as it is in the United States; the law stipulates that
before garbage may be fed to hogs it must be either cook-
ed, held at 5° F for 20 daya;.or at 0° F for 72 hours
to0 render the meat secraps free of parasities. (24; P+19)

The state of Oregon requires that all offal or fresh
animal products shall be thoroughly cooked before being
fed to swine. (15; 18, p.l1ll) This applies to all farnms
licensed to conduct the business of feeding garbage to
hégs. Another law stipulates that all bulldings connected
with such a practice should be of sanitary construction,

Advantages and Disadvantages.

The advantages may be summarized as follows: (1) The

annual cost 1s low, compared with some other methods,
and often a profit ean be returned to the eity. (2) Car-
bage fed to hogs must be reasonaﬁly fresh, and therefore
must be collected frequently.

The disadvantages are as follows: (1) The danger
of losing hogs by disease and by sharp cutting objects in
the garbage is always present. Should many of the hogs
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die; the regular method of garbage disposal would be
seriously crippled. (2) In some localities the compara-
tively large farm area required is not available. (3) The
practice of allowing a large number of farmers to collect
garbage in a city; for feeding to hogs; nakes supervision
difficult, (4) Consumption of insufficiently cooked pork
from such hogs is believed to be the chief source of

human trichinosis, (12, p. 873-886)

Smmnagz B
Hog feeding as a method of garbage disposal is

rather general but present day trends indicate a desire
to change to other systems for health and sanitary res-
sons, This method requires constant supervision and
regulation to meet the minimum publie health standards.
Some cities are realizing a profit from this method of
disposal but if they are required to cook the garbage,
the cost of operation may approach that of other methods.
vhen this method is used, however, different dlsposal

methods must be found for the other types of refuse.
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Additional revenue obtained from the sale
of waste paper and cardboard containers
which are sold to a paper company for re-
processing., Waste paper is collected from
the business district in burlap blankets.
Here a truck delivers its load in a hopper
from which it goes by conveyor belt to a
paper baling machine inside the building
to the left.
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THE REPUSE DUMP-OPEN DUMP

The refuse dump, which has been considered as a low
cost disposal, is now recognized as costly and; in an
inereasing number of cormunities, not to be considered
at all. This type of refuse disposal never could be de-
fended from the sanitary standpoint as 1t only amounts
to the concentration of a nuisance.

Some kinds of refuse material will probably always be
disposed of on "dumps.," Present dumps; in many places
are obgectionable; and improvements in their management
are desirable. As often practiced, the refuse 1s taken
to waste land or low land and deposited over it promiscu-
ously. Picking over sueh dumps i1s often practiced, and
sometimes loft entirely to seavengers. The presence of
refuse having some small value for picking over, increases
the desire of some poor pecple to scavenge the material

deposited there.

Site.

Areas avallaeble for dumping near the source of the
refuse should be carefully consldered; because the dis-
tance to them effects the cost of collection and the se-
lection of the method of final disposal. If such areas

are scarce, they should be reserved only for materials
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which may be deposited there without objection; as other-
wise an unnecessary addition to the cost of hauling will
result, If other methods of disposal are provided for
garbage and other orgaenic materials, the available sites
will last longer for the more desired materials; and a
. much better appearance will be maintained.

The careful consideration of the proper upkeep of
dumps is quite important, both for sanitary and economical
reasons, If there is a sufficient and regular supply of
ashes, street sweepings and excavated soil a little ad-
ditional organic matter may sometimes be disposed of
satisfactorily in this manner; but, in this casa; the
materisls must be adequately layered and properly spread.

Aagearance‘

The appearance of such dumps can usually be kept
satisfactory by a moderate amount of attention. There
ghould be sufficient labor to mix the materials, trim the
edges of the dump, prevent or extinguish fires, and stop
undesirable seavenging., Where possible, the completely
filled portions should be covered with soil and seeded.
In some exposed locations, it may be advisable to enclose
the used portion of the dump with a light movable, but
close, fence, This may hide the unsightly portions,
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" prevent dust and loose paper from blowing away, and more

easily prevent undesirable seavenging.

te Se

The kind of refuse disposed of should control the
manner of maintaining such places, Street sweepings,
building excavations, solid inoffensive manufacturing
waatea; and ashes can be handled so that very little, if
any nuisance is caused near-by property. When combustible
refuse is included, fires are startad; accidentally or in-
tentionally, and may burn for months., The smoke and un-
consumed volatile organic matter gererally create dis-
agreeable odors. 'hen garbage 1ls present, the nuisance
from the smoke and vepors is still more pronounced, and
besides; when exposed for several days; it putrifies and
may give off very offensive odors, Flies and rats are

attracted by the garbage und brealin it.

Advantages and Disadvantages.
The only advantage, if one may eall it an advantage,

in the open dump refuse disposal is the centralizing of
the breeding place for rate and flies,

The disadvantages of the open dump refuse dispesal
are 80 nunerous that most cities are realizing the ne-

cessity for finding other methods of disposal. Some of
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the disadvantages are as follows: (1) The gradual
urbanization of the country is making it increasingly
difficult to find acceptable dumping grounds without
excessive hauls, (2) Open dumps are not satisfactory
to health authorites sinece they provide ideal breeding
places for rats and other vermin, (3) Constitues both
a fire haezard and a smoke and odor nulsance. (4) Defi-

nitely decreases property values.

Swmmary:

Very little can be sald td substentiate the use of
the open dump method of refuse disposal. Although this
method of disposal may have been satisfactory for our
forefathers it has out grown its usefulness for the
present generation, If this type of refuse disposal must
be used 1t should be well maintained and located in an
isolated position.
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An open dump showing poor super-
vision. Arrows show the decom-
posing bodies of sheep. They are
conveniently located for dogs and
other animals to feast on and
carry diseases to innocent citi-
zens., With the approaching of )
warm weather this will also be a
wonderful breeding place for flies

and other insects. An inciner-
ator, to handle such bodies, is
located about one-half mile from
this dump and is passed by almost
every vehicle carrying refuse to
the dump.



These pictures show an open dump
located on the shoulder of a
secondary highway. True, this
dump is readily accessible in
all weather but, it is also un-
sightly to the traveling public.
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Load-packer type (12 cubic yard capacity)
and open body type (10 cubic yard capaci-
ty) collection vehicles shown leaving the
fill area after discharging their loads.

=3

A view of a city dump used for the disposal
of noncombustible refuse.
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SANITARY FILL

Sanitary £ill, also known as "eut and cover*" in this
country, and as "contrclled tipping" in England, was
developed in an effort to overcome the objections to the
insanitary open dump. The operation consists of dumping
the refuse at the fill and then mixing with sufficient
earth as 1t is the activity of the bacteria in the scil
that breaks down the organic matter.

With the trend ageinst the open dump; there has been
some inereased attention given to the "sanitary £ill"
method. Here again increased collection costs and per-
manent loss in property values must be considered to de~
termine the true costs. The sanitary feature of this form
of dumping is based on the theory that a layer of dirt at
least two feet thick over the refuse will present a per-
manent barrier against rats and other burrowing animals,
and that; in the abscence of air; there is no danger of
odor and combustion of the refuse, However, experience
has shown that the selection of the site from the stand-
point of drainage and type of soil is extremely important,
80 this method is not universally applicable, The refuse
must be carefully compacted so as to prevent future set-
tling end cracking of the dirt cover, and the covering

must be properly done, An alternate method of disposal
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mast be available for use in times of heavy rains or
severe cold weather., The land used will be rendered
permanently unusuable for buildings or crops regquiring
deep cultivation. It should also be borne in mind that
the re:uae is not destroyed so that if the covering is
broken or appreciably reduced in thickness the objection-
able features of an open dump will prevail.

Experience with the practice on the Pacific Coast,
and elsewhere has indicated that where suitable lend is
available this method of refuse disposal is economical
and has definite value for the reclamation of otherwise

waste or useless land.

Deconposition.

Relatively little is known regarding the chemical,
biological; and phyesical changes which take place in the
material deposited in land £ills, Garbage buried deeply
has been uncovered many years later almost unchanged by
the passage of time; w ile the seme type of material de-
posited near the surface apparently is decomposed rather
completely in about 30 months, chsvar; it should be
remembered that the emount of garbage contained in mixed
refuse is usually less than 15 percent by weights The
experience with buried refuse will therefore not be strict-
ly analogous to that with garbage. (11, p.93)
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Various studies conducted by the United States Publie
Health Service (22, p.l1l-19] show that temperatures after
placement of fill rise rapidly to between 130° and 150° F
in about four days at a depth of three feet bvelow the
surface, After remaining at this point for 60 days or
more, temperatures fall gradually until they become stabi-
lized near air temperature after about ten months. Tem-
peratures at a 14 foot depth average considerably below
those at three feet in some cases. Such conditions are
not well suited to rapid bacterial decomposition.

Certain gases generated in fills, such as methane and
hydrogen sulfide, may consititute a possible hazard where
basements or other closed spaces are constructed in fill
material, TFires have occurred when the cover materlal is

broken so that the gases and air come together.

Sites.

In selecting sltes for landfills, low areas such as
ravines, swamps, and abandoned borrow pits are regarded as
particularly suitable tOpography; provided £ill operations
do not obstruect natural drainage courses, Earth should
be available for cover materials, sand soill being most
desirable. Attempts to use gumbo clay for cover have not
been successful because this material is subjected to

shrinkage ocracks which prevent proper sealing of the
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deposited materials, It 1s also undesirable from the
standpoint of rodent control as mentioned previcusly,

¥ills should not be mande where springs exist or be
8o located as to obstruet natural drainage channels, If
possible, sites should be chosen so that prevailing winds
will carry any occasional odors away from the bullt-up
areas,

The cholce of a disposal site should be governed
largely by the distance from sources of refuse and by the
availability of suitable access roads and bridges. Refuse
trucks should not be routed over main traffic arteries
where this can be avoided.

Current practice in the operation of landfills varies
with the sigze of the city, conditions at the sita; and
equipnent available. In ganeral; it is necessary to com-
pronise between the fact that decomposition is most rapild
at shallow depths and the desire to keep fill area at a
minimum per cubic yard of refuse in order to reduce the
amount of cover material needed, Relatively shallow
layers of refuse have been found to settle more uniformly,
thus providing a more 1evellsurraoa for the operation of
trucks and minimizing the amount of regrading necessary.
Fills will settle from 25 to 40 percent of their original
height.
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Coverings.

Unless extreme care is used in operation, rats may
be attracted by small uncovered deposits of refuse and
find shelter in nearby buildings or wegetation. Perhaps
the most important factors in the control of rodents near
fills are the original degree of compaction afforded the
refuse cover; and the maintenance provided following
completion of £illing. Improver coverage and compaction
often result in the formation of veids which provide ideal
harborage for rats., Unequal settlement resulting from
improper compaction may cause additional eracks and open-
ings for rats sometime after the £ill is believed complet-
ed, Clay end similar materials should not be used for
cover since rat burrows are more easily constructed in it
then in more sandy materials. The heaviest obtainable
equipment should be used for compaction.

Although rats will ordinarily not burrow more than
12 inches, a final cover of earth 24 inches 1ln depth is
believed necessary on surface and face of fills %o com-
pensate for uneven settlement and grading. Where proper
cover is provided, the use of disinfectants on landfills
is not considered essential but it is practiced in sonme

places,
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Drainage.

Drainage from landfills has been shown to have a high
oxygen demand and may cause pollution of water courses or
of beaches when the fill is deposited near the shore of
surfaece waters. It is possible that improper location of

fills mey also result in pollution of ground waters,

Settlement.
The amount and rate of settlement will depend to a

large extent upon the amount of compaction provided and
the depth of f£ill, and will probably vary greatly from
place to place., A large portion of the final settlement
may oeour in six months to a year., Uneven settlement of
‘the surface may be caused by the presence and improper
placenent of bulky refuse and failure to provide a mixed
refuse, large accumulations of tree branches should be
burned before placing them in the fill, Some reports show
that fills made of summer refuse will settle considerably
more than winter refuse. In cold climates, excavating
operations will be considerably hindered by frozen ground
during thaig}nter months, This may necessitate excavating
of cover material during the surmer for later use during
the winter. All utility piping should be routed around
the f£ill to protect them from contamination as well as
protection from breaking during settlement. Loading of
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uniformly distributed loads up to 2000 pounds per square
foot has been supported on fills that are no more than

two years old,

Advantages end Disadvantages.
Certain economic advanbages of landfills when compar-

ed to other disposal methods are evident, Combined refuse
eollection is permissible and disposal sites may be locat-
ed close to0 centers of refuse production without ereation
of nuisance conditions. Several disposal sites may be in
use simmltaneously for convenient periods of time.

The equipment required is not excessive in cost and
is of general utility., Daily variations in the amount of
waste affects operation to a minor extent. Appearance of
the completed f£ill has no dsleterious effect on nearby
property values if properly completed.

Inspite of their advantages there are certaln aspects
. of landfills which render their use inadvisable or impossi-

ble in some cases,

Why Use Land Fili? :
' While the cost of the landfill method is the chief

argument for its use there are other reasons why it
recormends itself, Among these are the possibility of

reclaining low-lying land, and the opportunity to post-

b
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pone the time when higher capital outlays will be required
for more incinerator capacity.

The reclamation feature is of particular importance
because it not only will eliminate nmany neighborhood eye-
sores and nmosquito breeding areas but it wlll also add
to the taxable value of the land, Vhere refuse fills
are made on park department proparty; the program of add-
ing recreational facilities to the city will be greatly
accelerated., For fills to be made with other materials
the cost of park development would be prohibitive in

many places,

Sunmary.
In summarizing the sanitary fill method of refuse

disposal the following may be concluded:

1., At least a two foot cover of satisfactory fill
material should be used for the finlshed faces
of the fill to prevent the invasion of rats.

2, Excevations in the fill msy release disagreeable
odors unlesé an oxidizing chemical is sprayed on
the exposed surfaces.

3. Settlement of the £ill is to be expected, there-
fore special caution must be taken if laying
condult inside a completed f£ill.

4, Seepage from fills may cause stream pollution
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8.
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difficulties, and gases of decomposition may
cause fires and explosion hazards will exist,
Sanitary £ill should be sconomically attractive
to a small city unable to build an inecinerator,
and also as a stop-gap measure for larger cities
that have not completed incinerator projects.

If a large city has convenient areas available
for the operation to taka.place; and develops
skilled personnel, it may resadily find that the
sanitery f£ill is a permanent economical method
of refuse disposal that meets public health

requirements,



Working face of a sanitary fill. The right
foreground (arrow) shows a couple of scaven-
gers at work.

;a . g ";‘&‘. T ot BRI S
A two foot earth cover completes the fill
operation, This sanitary fill is located
near the city limits and permits a reason-
ably short haul.

70
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INCINERATION

The ineineration of refuse has received favorable
attention during recent years. There also has been some
interest in plants equipped to dry and burn sewage sludge
combined with garbage and refuse., The production of
electrical power from the burning of combustible refuse
has contributed to lower ineineration costs in some
places, From the standpoint of sanitation, well-operated
incinerators are the most satisfactory methods of refuse
disposal.

Large changes in the population of some citles
because of the war have resulted in excess amounts of
waste which cannot be handled in existing ineinerators,
Because of the large capital investment required and
possible temporary nature of the population increase, the
construction of inecinerator additions would be of doubtful
econonmy regardless of the critical materlals required

for construction,

Many of the larger cities on the Pacific Coast have
abandoned, temporarily, the use of their ineinerators in
favor of the sanitary f£ill method of refuse disposal., Still
other cities that have both ineinerators and sanitary fill
disposal are gradually reverting back to the incinerators

because of the long hauls necessitated in the sanitary
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£111 meti od of disposal and the decreasing sites suitable
for fills.

Site.
The character of the development in the vieinity

of the proposed site should be carefully considered. It
is preferable where possible, to locate a plant in an
industrial area, as things which might be found annoying
in a high class residential distriet, would not attract
any notice in a vieinity occupied by factories. However,
samﬁtimas; it is mandetory that a plant be located in a
district exclusively residential and at times adjacent to
a high oclass development, When conditions make the se-
lection of such a site necessary; it may be done and with
care in plant design and all pertinent Operations; no
annoyance need be endured. (8; 1.394-8)

The availability of land is a major consideration
when determining the proper location of an incinerator.
Property already municipally owned, usually receives first
attention and since cost usually must be held at a mini-
mnm; use of city property is advantageous.

Availability of an ash dumping area is desirable but
this is secondary in importance to a central location.

A hillside site providing different levels for delivery
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of the refuse and for removal of the ashes will eliminate
the need for ramps and thus reduce the first cost of the

plant.

Operation.

Incineration is combustion., Combustion is an exact
chemical reaction, governed by definite laws of nature,
involving combination of definite weights of the combusti-
ble elements with oxygen and terminating in definite
reaulta; if the process is completed. The requirements
for complete combustion are heat; air and time. (21;

D+ 559-579)

There must be sufficient heat available to maintein
a high enough temperature to ignite the materials and to
release and ignite the volatiles; with ample allowance
for radiation and excess alr losses, If there is not
sufficient heat in the refuse, the deficiency must be
supplied by preheating the reruae; or by use'or auxiliary
fuel., There must be an ample supply of air, properly
admitted to the burning solids and gases and properly nixed
with the gases while they are at the proper temperature.
There must be a time for the mixture of air and combustible
gases to burn before they are chilled below thelr ignition

temperatures, As the gases are in continuous motion to-
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ward the ohimnay; the time is governed by the length of
gae travel in the heated zone and by the velocity of the
gases,

Combustion should be completed within the incinerator.
It should not be completed in the flue connection or'
chimney and will never be completed in the outside ai#.
Efficient utilization of the heat, the supplying of the
air, the mixing of the gases, and time factor must be
provided for in the incinerator design and must be built
into the ineinerator. .

The refuse delivered to an ineineration plant cén»
gists of all the combustible wastes the community no
longer wants; with a varying admixture of incombustible
wastes which the plant operator never wants, If all the
combustible refuse is collectqd, there will normally
be proper proportions of wet and dry materials, so that
no auxiliary fuel will be required. A deficiency of dry
refuse, and tkerefore; of heat; night be caused by such
conditions as salvage drives on waste papar; or large
sources of wet materials such as food processing plants,

or restaurants cetering to travelers. An excess of dry
refuse might result from separate disposal of garbage,

or the presence of some type of industry or cormmerce.

Incineration can be fitted to the needs of any community.
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Components of an Incineration Plant.

The basic parts of an ineineration plant are a space
for sorting and receiving refuse, a means for charging, a
burning chamber, a grate or hearth, and ashpit, a provision
for mixing air and gases, a secondary combustion and
settling chamber, a demper, a flue connection, a chimney,
and a space for stoking and ash handling. Incineration
plants of only these basic parts sre in successful
operation serving the requirements, of small communities
such as nmilitary establishments, resorts, and summer
colonies,

The addition of a suitable shelter greatly expands
the usefulness of this basic plant; and normally a build-
ing should be considered as en essential part of an in-
eineration plant for a community. Ineineration in a small
plant can be as satisfactory, and as fool proof as in a
large plent having every type of auxillary equilpment.

Such a plant should be within the means of many small

communities who have considered incineration as a luxury

to be afforded only by large municipalities,

Additional Uses.
The combining of the inecinerator with the sewage

disposel plant furnishes another use for the incinerator.
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The sludge from the disposal plant may be burned in the
incinerator eliminating the need of drying beds.
The gas produced from the digestion of the sewage
sludge may be utilized as}auxiliary fuel for the inciner-
ators and the waste heat used to heat the digesters as

well as generating electrieal power,

Advantages and Disadvantages.

Ineineration has definite advantages over any other
method of refuse disposal. (1) The organic matter is
destroyed and the final product is an 1neﬁt mineral ash
which can be used as a permanent £ill, (2) A properly
designed incineration plant can be operated without
nuisance and; thererore; can be located so that the
average length of haul is reduced to a minimum, (3) Ac~-
cess to the plant over permanent 1mproved roads results
in low maintenance costs of vehicles and reduced vulner-
ability to breakdowns or delays. (4) With proper planning,
disposal by incineration should result in a lower assured
overall cost than by any other method, with the additicnal
advantage of providing the highest standard of sanitation.

Among the disadvantages of disposal by incineration
are: (1) The chance of escape of unconsumed offensive

fumes from the chimney top if plant is not operated
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correctly. (2) Reguires hauling of everything to the
incinerator because of the combined collection of refuse,
instead of hauling some parts, as ashes, to a near-by

dump or £ill, (This may be regulated by City Ordinance)

Swmary.

In the incineration of combustible refuse, the organic
or volatile components are returned to the air as carbon
dioxide and water vapor, and the inorganic components are
returned to the earth as mineral ash, There is no
possibility of further dacompoaition; or attraction to
vermin, and the fire hazard is nil., With other means of
refuse disposal, the cost may carry on indefinitely due
to insanitation; Tire hazards and loss of property values,
whereas the placement of the inert residue from inciner-~

ation on a dump or £ill, represents the final expenditure,



Front and rear views
of incinerator build-
ings formerly used by
the Army. At present
time only one is being
fired intermittently.
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Comparison of appear-
ance between the open
refuse dumps (above)
and a dump composed
of incinerator resi-
due (left).
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DISPOSAL OF GARBAGE WITH SEVACGE
(CARBAGE DIGESTION)

Of all the various methods of garbage disposal now
in use, the method of combining it with sewage sludge in
a combined sewage and garbage treatment plant is one of
the newest and best, This method of disposal 1s now
being used in several Eastern cities.

Disposal of garbage is the vital item in the disposal
problem, therefore, this metliod warrants considerable
attention, This metiod of disposal necessitates the
separation of garbage from the rest of the refuse thus
requiring two different methods of disposal, The remain-
ing refuse may be handled quite efficiently by one of
the other met:ods of refuse disposal.

The combined process of disposal is as natural as
nature itself. TFood wastes and sewage are alike, and
they aet alike, They are both highly organic; they both
go through the same process of decay; they can both be
treated in the same treatment processes In the sewage
treatment plant.

The story of dual disposal begins in 1923 at Lebanon,
Pennsylvania, Here the idea was originated to use the
sewers for the transportation of ground garbage to a

sewage treatment plant for disposal, After a short period
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of experimental operation this scheme was abandomed, and
for the next ten years little or nothing was heard of
dual disposal., The next step was taken in 1933 when
active research was under taken., Contemporary with this
period of research was the adoptlon of garbage grinding
units for the home. Adoption of the home grinding units
has been on the increase until today it is the housewife's

dream to have one installed in her sink. (10, p.511)

Slte.
As the name, dual disposal, indicates the location

of the garbage disposal facilities would have to be in
conjunction with the sewage treatment plant. Until every
home is equipped with a garbage grinding unit , grinders
would be required at t.e sewage treatment plant or else

at centrally located stations,

Methods of Disposal of Garbage Along with Sewage Solids.
The methods of disposal of garbage along with sewage

solids may be done by sny of the following methods:

1. Introduction of ground garbage into the sewerage
system through the use of electric grinders bullt
into the kitchen sinks,

2. Introduction of ground garbage intc the sewsrage

systen through the use of muniecipal operated
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grinding stations where the garbage is ground and
discharged into the sewers.

3+, Introduction of ground garbage into the raw sewage
at the head of the sewage treatment plant.

4, Introduction of the ground garbage directly into
the sludge digestion system along with sewage
solids.

Under method 1, grinding of the garbage at the
kitohen sink, is the ideal solution since the garbage is
discharged , finely divided , while fresh, the anount of
inert material is low and colleotibn and hauling is
elininated., Food wastes are reduced to a far more uniform
character than sewage solids themselves, (9, p.1098)
Consequently they flow even more readily through the
public sewer systems, they cause no stoppages, and they
are readily treated at the sewage treatment plant, Water
for grinding is supplied from the sink top, thus providing
a system free from cross connections., The cold water
solidifies the grease, and the high speed grinding and
aeration action homogenises the particles into & buoyant,
non=-congealing fomm. |

Under method 2 there is no great economical advantage
over methods 3 and 4 since the major cost of garbage

disposel is in the collection, The additional haul to
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. the treatment plant site may be offset by the disadvan-
tages found in the central grinding station metiod, which
ineludes nuisances of noise and odor unless the statlions
can be isolated, This method has been used by some East-
ern cities to advantage.

Under method 3 and 4 the garbage must be collected
and hauled to the treatment plant, Method 3 has the
advantage over method 4 in that grit material is allowed
to settle out in the grit chambers before entrance into

the digestion tanks of the organic matter.

Methods of Collection.

The most common system of municipal collection is
by tank truck which hauls directly to the treatment plant.
The trucks used should have water tight, covered bodies
to prevent leakage and keep down odors, The househoclder
is usually responsible for the furnishing and cleaning

of the garbage can.,

A second means of garbage collection by truck crews
is the can collsction system., Under this system the city
owns and furnishes the household cans, When a collection
is made the can with its garbage contents is picked up
and earried away and a clean can is left in its place.

A platform truck is best suitable for thls systen.
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Under these two methods the garbage is hauled to the
treatment plant by trucks and dumped on a sorting floor
from which the garbage is passed into the grinders, The
garbage cans are then placed on a can washer where they
are thoroughly cleaned and stacked to be ready for the
next colleetion, With this system the householder is
not responsible for cleaning of the garbage can.

The third method of garbage collection is by the
use of existing sewers vhich is being utilized by the
owners of sink grinders., Collection is free by means of
water~carriage; instead of by expensive manual collection
and vehicle transportation, This undoubtedly is the best
and cleanest method of handling garbage, but one that has
not been generally adopted as yet on account of the high
cost of the kitchen sink grinder, It is gquite probable
thet with further education of the public as to the merits
of this method and with lowered cost of the grinding units,
this method will become more general, Cilty wide instal-
lation of grinders would be an economie solution of the

garbage collection systen,

Special Problens.

Although it 1s accepted practice to remove large
metal objects, large bones, glass and other inert materi-

als before the raw garbage is ground, it is impossible to
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eliminate the addition of egg shells, small bones and the
" like, which the grinders break up. This residue which is
of a high specific gravity settles out quickly in the
sewerage system and pipes when the wvelocity is low, In
addition the "sliver-like bones" interlace themselves
into a mat which, combined with other grit, completely
bloeck the system unless constant troublesome labor is
provided, This is especially so in the digestion tanks,
(23, ps441-459)

Grit chambers to settle out such recidue have been
employed to overcome such operational problems, bub this
only adds additional problems, The grit removed in the
grit chamber contains so much organic matter that it
introduces additional problems in the disposal of the
grit., To over come this handieap the grit must be washed
free of the putrescible material.

Barly investigations proved that in digestion of
garbage solids alone; acid conditions ranidly duild up
which inhibit the digestion action. (5; p.1-112) On
the other hand it was found that in plants handling gar-
bage and sewage sollds together the digestion was very
rapid; or even at a more rapid rate then for sewage solids
alone, The gas generated by the combined digestion has

been found to have a methane content of 60 to 70 percent
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and greatly inecreased quantities of gas evolved. (2, p.871)

It is the general practice now to utilize gas fronm
a digestion tank and many plants have been built where
this gas 1is used for pumping sewage, compressing air or
generating electricity for general plant use, The
addition of garbage to such plants will, in most cases,
double the amount of gas available, and in plants where
a considerable amount of power is necessary, the handling
of garbage will produce savings in operating costs of
considerable magnitude. (4, p.48-50)

Advantages and Disadvantages.
The advantages of disposal of garbage with sewage

may be swmarized as follows: (1) One utility set-up
will handle both munieipal garbage and sewage. (2) This
method is efficilent and one of the most sanitary methods
of disposal. (3) Some revenue may be obtained through
the use of digester gas end the sale of low grade fertiliz-
er, (4) It is in line with the trend toward the use of
household grinders. (5) In some cities the collection
problem is rendered less costly by carrying the garbage
to the plant by means of the sewage.

The disadvantages of this method of disposal ﬁay
be summarized as follows: (1) This method introduces
problems in the oparatigi'or a sewage plant. (20, p,1144)
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It is @ifficult to handle garbage in an existing plant
designed for handling sewage only. {2) It requires more
careful separation of garbage from the other refuse than
does any of the other methods of prefuse disposal,

(3) Probabl§ will require considerable education on the
part of the public to obtain the proper separation of .

metals and other inorganic material from the gardbage.

Sunary .
In summing up the dual disposal problea, it appears

that it is practical and eccnomically sound to add garbage
to the digester of a sewage treatment plant, where the
garbage may be subjected to the beneficial effect of the
microorganisms present in the sewage sludge.

- Using this method of garbage disposal would elinminate
a great problem in finding available sites for the dis-
posal of municipal refuse as the offensive material would
be removed.**The disposal of the inorganic material leflt
in the refuse may then be accomplished through any of the
other methods of refuse disposal,

By«keeping the nuisance portion, grit and Toreign
material; of the garbage under control and out of the
plant piping system setisfactory results may be experi-
enced by the disposal of garbage with sewage.
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Can washing platform used by the
Army. Mixed refuse was carried
to the incinerators (left back-
ground) in the garbage cans and
dumped., All empty cans were then
washed and steamed before being
used again.
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SUIRIARY AND CONCLUSIONS

Sunmary.
I. Organic materials
A. Collected by
1, Trucks

as Requires segregation of the refuse pro-
duced, by the producers, which may be
governed by c¢ity ordinance,

b. Organic matter must be kept in closed
contaniners and protected from spreading.

¢« Collections must be frequent to prevent
putrefaction,

des Material colleected and hauled to site of
final disposal by city or private crews,

e, Cans must be washed periodlcally to re-
move the Tilm and minute traces of
organic nmaterial that may putrefy.

f« Increases city administrative problems.

2+ Water

a. Organic material ground in kitshen sink
grinders and removed immedliately through
the existing facilities with only minor
adjustments being required.

b. Some revision of sewers msy be neces-
sary to prevent clogging.

¢. Organic matter collected while fresh.

d, Concentrates the disposal of sewage
and garbage at a central point,

e, Zlinminates expensive labor encountered
with truck collection.
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f. Results in an increase in the BOD load,
the digester capacity, and the produc-
tion of sewage gas.

B, Treatment and disposal-depends upon method of
collection.

1, Burial

a. Sufficient land area must be available
within economical reach of the col-
lection vehicles,

b. Adjacent real estate will be decreased
in value.

¢« Weather conditions may require ad~
ditional methods of treatment and
disnosal,

d, Administrative problems are numerous,

2. Hog~feeding

a. Requires sorting and removing of bones
and sharp objects detrimental to the
health of the hogs.

b. Loss of numerocus hogs from diseases and
from the presence of the above mentioned
materials will cerippls the practice,

¢. Garbage must be cooked before being
fed to the hogs.

d, Supplemental feeding may be required.

e. Carbage must be fresh thus necessitating
frequent collections.

f. Requires constant supervision by sani-
tary authorities, ’

g+ Consumption of insufficiently cooked
pork from such animals is sald to be
the chief cause of human trichinosis
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3« Incineration

D.

Ce

Supplemental heat may be required for
sufficient incineration of wet materials.

Storage space may be necessary to pernit
steady stoking of the incinerators.

Constant edministration required to

- prevent forming a nuisance from odors,

da

S

snmoke and formatlion of a line of col-
lection vehicles,

Sites may be loecated closer to the
source of the refuse.

Inert ash formed may be used for
permanent £1il1l1 material,

4, Digestion

Q.
b
Ca
de

=

One utility set-up to handle both
manieipal garbage and sewage.

Combining of like materials to be
digested together.

Introduces additional problems in the
operation of sewage treatment plant.

Increases the capaclty of digesters,
BOD load, and gas production.

Sludge dried and used as low-grade
fertilizer or fill material at some
isolated spots.

IX. Inorganic material

A. Collection by

1. Trucks

as Requires segregation of the refuse at

D

the source,

Must be kept in containers or a confined
space until collected.
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d.

1, Open

Da

b.

Cs

Creates fire hazards if not properly
stored,

Picked up and hauled to the site of
final disposal,

and disposal
dumps

Isolated land required to permit
dumping and burning.

Decreases adjacent real estate value.

Possibllity of ereating a nuisance
from smoke and odors.

24 Sanltary fill

G

be

Ca

de

S

Sites may be located closer to the
source of the refuse.

Possibility of reclaiming low-lands
for recreational facllities,

Land thus used 1s'made unfit for any
other purposes that may recuire deep
cultivations,

Drainage from sanitary fills may
contaminate water supnlies.

Hot sulteble to clay soils.

III. Combined organic and inorganic materials,

As Collected by

ls Trucks

a, No segregation of materials required.

De

One method of disposal must satiefy
all requirements,
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B. Treatment and disposal
1. Open dumps

8o

b

C.

d.

Concentration of a tolerated nuisance.

gocgaaso in property value of adjacent
an .

Tire hazards always present,
Ideal habitat for rodents.

2, Sanitary fill

Qe

D

Ca

d.

8.

31%es may be located closer to the
source of the refuse.

Possibillty of reclalming low-lands
for recreational facllities.

Land thus used is made unfit for any
other purposes that may require deep
cultivations,

Drainage from sanltary fillls may
contaminate water supplies,

Mot suitable to clay soils,

3. Incineration

a, Properly mixed refuse will not require

b.

Ce

de

Ce

supplemental fuels.

Storage space may be nocessary to permit
steady stoking of the incinerators,

Constant administration required to
prevent forming a nuisance from odors,
amoke and formation of a line of col-
leetion wvehicles,

Sites may be located closer to the
source of the refuse.

Inert ash formed may be used for
permanent £ill material. :



Conclusions.

The main problem of refuse collsction and disposal
of municipal refuse is caused by the presence of ofganio
natter in the refuse. This problem may be overcome by
the adoption of the home disposal units so that the organie
material will be collected and disposed along with the
iz;unioipal sewage. This may become a reallity when the
'home disposal units achieve the rellability and sinm-
plicity of the wuter closet, Untll this goal is reached
the garbage may be centrally ground at the sewage treat-
ment plant, With this view in mind all new sewage
treatment plant designs should include adequate facilities
for garbage disposal with the sewage.

With the orgenic matter eliminated Ifrom the refuse
the remaining dry inorgenic matber may be easily disposed
of in trash burners and the inert ash used as fill

material.

¥ 2
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QUESTIONNAIRE ON REFUSE COLLECTION AND DISPOSAL
CITY POPULATION

AREA SERVED

WHAT IS COLLECTED AND BY WHOM:
GARBAGE ALONE

MIXED GARBAGE AND REFUSE

COMBUSTIBLE REFUSE

NON-GCOMBUSTIBLE REFUSE

FREQUENCY AND HOURS OF COLLECTION:

RESIDENCES HOURS
BUSINESS HOURS
EQUIPMENT

BASIC MONTHLY FEES CHARGED3
RESIDENCE

BUSINESS HOUSES
METHOD OF DISPOSAL:
GARBAGE ALORE

MIXED GARBAGE AND REFUSE

COMBUSTIBLE REFUSE

NON-COMBUSTIBLE REFUSE

PERSONNEL (Crews)

FINANCING

REMARKS
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