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ABSTRACT

The 30lid Waste Disposal Act of 1965 (Public Law
89-272, Title II) and its amending legislation, the Resource Recovery
Act of 1970 (Public Law 91-512, Title I), authorize collection,
storage, and retrieval of information relevant to all aspects of
sclid-yaste management. As part of this effort, the U.S.
Environmental Protection Agency's solid-vaste management program is
updating the "Refuse Collection and Disposal Annotated Bibliography"
series, initiated during the early Pederal efforts in the 1940's. The
present bibliography has been abstracted and is arranged in
categories corresponding to the various administration, engineering,
and operational phases of solid-waste management. Indices include
subject, corporate author, author, and geographical location cited.
Addresses of periodical sources are provided in an index. The
literature represented does not include all the solid-wvaste '
literature published in 1964; 107 periodical and 109 nonperiodical
titles covering both foreign and domestic literature were screened
for inclusion. No effort was made to separate strictly technical
material from that which is more general. (JP)
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Note: The Federal solid waste management program is unable to furnish
reprints of the cited publications, with the exception of

papers authored by program personnel. If copics of publications

are not available in local libraries, readers should contact the
author(s) or publisher to obtain reprints.

An Environmental Protection Publication

This publication is also in the Public Health Service numbered

series as Public Health Service Publication No. 91-1964, Supplement G;
its entry in two government publication series is the result of

a publishing interface reflecting the transfer of the Federal solid
waste management program from the U.,S. Public Health Service to the
U.S. Environmental Protection Agency.
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FOREWORD TO A BIBLIOGRAPHY

Since {ts bepinning a quarter century ago, the Federal
program {n solid waste management has had a number of
organfizational aegises asx well as severatl orpanizational titles.
Throughout this development, however, the projram has consistently
maintained o strong, and what has hecome a highly characteristic,
fnterest In bibllography=--in the world-wide solid waste 1iterature.
The present volume I8 a continuation of that {nterest and of the

solid wante bibliography series Inftiated in 1941,

-=SAMUEL HALE, JR,
Peputy Assfotant Adminiatrator
Jor folid Waste Management

iy,



O

ERIC

Aruitoxt provided by Eic:

N R NOLU RS

»

SOLID WASTE MANAGEMENT

Abstracts from the Literature
1964

Within the past few years we have been suddenly awakened to the
dangers caused by mismanagement Of solid wastes. We are now faced
with dealing with past accumulations of waste, and also with the
tremendous task of establishing new guidelines and solutions to
combat the ever-increasing amounts of waste.

The usual approach to problem~solving is to survey previous
work done in the subject area, but early investigators of the solid
wvaste problem soon discovered that there was a0 central, well-organized
source of such information on solid waste management. Efforts to
remedy this situation were implemented through the passage of the
Solid Wante Disposal Act of 1965 (Public Law 89-272, Title 1I) and its
amending legislation, the Resource Recovery Act of 1970 (Public
Law 91-512, Title I), which authorize collection, storage, and
retrieval of information relevant to all aspects of solid waste
management,

As part of this effort, the U.5. Environmental Protection Agency's
solid waste management program is updating the Kejfuse Colleotion and
DMigposal Annotated Bibliography series, initiated during the early
Federal efforts in the 1940°'s. The present bibliography has been
abstracted and is arranged in categories corresponding to the various
administration, engineering, and operational phases of solid waste
management. lndices include subject, corporate author, author, and
geographical location cited. Addra2sses of periodical sources are
provided in an index. The literature represented herein does not
include all the solid waste literature published in 1964; 107
periodical and 109 nonperiodical titles covering both the foreign
and domestic literature were screened for inclusion., No effort was
made to separate strictly technical material from that which is more
general,

This publication 1is the result of the combined efforts of the
Solid Waste Information Retrieval System (SWIRS) and the Franklin Institute
Research Laboratories under contracts PH 86-67-182 and PH 86-68-194.
SWIRS was also assisted in this project by 1970 summer-student employees:
Cynthia Brooks, Susan Brown, and Martha Renncr.

«=RALPH J. BLACK, Dirgctor
Office of Techinical Information
Office of Solid Waste Management Programs

A
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REGULATIONS (including Laws and
Ordinances)

64-0001

Arizona supreme court rules for private
haulers. Refuse Removal Journal, 7(2):4,
Feb. 1964,

The Arizona Supreme Court declared that
certificates of public convenience and
necessity could not be required of motor
carriers in the trash collecting business
for trash haulers are private, not public,
carriers. The decision concluded a series
of applications to the Corporation
Commission and litigation which began in
1955. The Corporation Commission, in the
court’s opinion, was nnreasonably attempting
to grant a monopoly to the appellant’s
competitors. The Court also pointed cut
that health regulations were not involved
in the case.

64-0002

Chicago ordinance confines dumping to
landf11l sites. Refuse Removal Journal,
7(3) 224, Mar. 1964,

Chicago passed an ordinance designed to slap
rigid controls on private dumping operations.
The ordinance demands a $50,000 indemnifying
bond, license fees, regular inspections,
daily coverage of refuse, and revocation of
permits for violations.

64-0003
City without removal ordinance faces epidemic.
Refuse Removal Journal, 7(10):32, Oct. 1964,

Texarkana, Texas, which has inadequate refuse
removal and disposal facilities, is now facing
an outbreak of encephalitis. The carrier of
this disease is a mosquito, which breeds

in garbage and on animals.

64-0004

Edelman, S. Legal aspects of sanitation
programs. Public Health Reports,
79(8):676-682, Aug. 1964.

Laws, municipal ordinances, and
regulations control activities adversely
affecting the environment. Private
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interests often violate such controls,

and conflict with ambiguously defined
police power. Resolutions of questions
involving constitutional limitations on
coercive forces, especially those
concerning the enforcement strength of
states® and communities®’® sanitation
programs, are discussed. One Supreme

Court case considered the collection and
disposal problem of garbage and other

solid refuse. The court ruled that
exclusive franchises for companies to
collect and incinerate all refuse from
within city limits were legal, since

health hazard claims supersede claius

of private property rights. Another
decision provided that no one has a
property right in a public nuisauce that

is 80 protected that the community cannot
abate the nuisance without compensation

to the owner for the value of the propecrty.
The conrt upheld the principle that health
hazards can be eliminated without formal
hearings, though hearings may be requested
later. Similarly, it is legal for proper
bodies to improve or remove unsatisfactory
property which might endanger public

health or safety. Police may establish
habitable dwelling standards, but such
codes must cleavly dictate their requirements
and impose a duty to admit inspectors as
the result of three cases. On the subject
of sanitation inspections, those not for
the purpose of obtaining criminal evidence
were judged not unreasonable searches. Any
such criminal evidence procured without

a warrant was not’ legally valid. Finally,
the court determined that lawfully required
business records could not be withheld
although their contents might be incriminating.

64-0005

An editorial: court decision vital to all
contractors. Refuse Removal Journal,
7(6):26, Juue 1964,

The U.S. Supreme Court declared that it
would not review a decision by the U.S.

Court of Appeals, which held that private
refusc contractors are not subject to the
Minimum Wage and Hour Law of the Fair

Labor Standards Act. The two year history

of the case, Wirtz (Secretary of Labor)

v. Modern Trashmoval, Inc., in which the
defense contended that the company came under
an exemption covered by Section 13 of the Act
for retall or service establishments, is
presented. The decision is praised because
it will save contractors money.
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Regulations

64.0006

Fletcher, J. G. How Florida’s Sanitary
District Law has helped Pinellas County.
Part 1. Public Works, 95(12)¢71-73, Dec.
1964.

To provide sanitary service for those pecople
residing outside municipal limits, the Florida
State Legislature passed, in 1959, the County
Water and Sewer District Law, Chapter 5Y-466,
Laws of ¥lorida, which became 153, Part II,

of the Florida Statutes. The Act provides for
the creacion of special taxing districts
within the unincorporated areas of the counties
with the purpose of providing a water supply
or a sanitary system, or both, as needed by
the particular region; the Act further
provides for establishment of the districts

by the Board of County Commissioners, after
the proper legal requirements have been met.
These requirements are described in detail,

as are the legal experiences of Pinellas
County, which was one of the first counties to
establish a sanitary district. The
establishment of several other districts is
outlined and the point made that the Florida
State Legislature provided an effective health
tool when it enacted this law.

64.0007
Justice Dept. indicts refuse association.
Refuse Removal Journal, 7(1):16, Jan. 1964.

Attorney General Robert F. Kennedy said that
the Philadelphia Refuse Removal Association
has been indicted on charges of conspiring
unlawfully to fix prices and rig bids for
refuse collection and of threatening and
harassing refuse removal firms which would not
participate in the conspiracy. The indictment
charged violation of Section 1 of the Sherman
Antitrust Act.

64-0008
Krieger, J. H. The law of the underground.
Civil Engineering, 34(3):52-53, Mar. 1964.

The three basic functions of groundwater
management, water supply storage, and waste
disposal, are becoming inextricably interrelated
and should be considered as part of a single
circulating system. The lack of proper legal
measures for pumping water, for utilizing
underground storage, and for the discharges

of sewage and industrial wastes, is discussed
in detail. Suggestions for better coordination
of these functions include: (1) cooperation,
where conflicts exist between agencles; (2)
creation, by statc legislatures, of super

Q
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agencics that would have overriding regional
power: (3) action by any state in exerting its
authority for the solution of local problems;
and (4) an accelerated program by the Federal
Government.

64-0009

Landlubbers fine liner for littering offshore
waters. Refuse Removal Journal, 7(9Y):58,
Sept. 1964.

The Cunard Liner Caronia was fined for
littering 3 miles off the New Jersey coast.
Although many ships have been suspected, it
was the first time a major ocean liner has
been observed and accused of littering local
waters.

64-0010

Latest internal revenue code disallows
landf1ll depreciation. Refuse Removal
Journal, 7(8):33, Aug. 1964.

The Internal Revenue Code should contain a
depreciation allowante for sanitary landfill
projects, just as it does for the mining, ofl
and gas interests. The initiation of a

strong public reiations and lobbying program

on the part of the private contractors to bring
such an allowance about is recommended.

640011
Legislation dooms dumps in Illinois.
Removal Journal, 7(7):38, July 1964.

Refuse

Legislation passed at the 73rd session of the
Illinois General Assembly and signed into
law by the governor makes it unlawful after
August 26, 1964, to operate an open dump

in which refuse is placed. The law provides
that, ‘‘no dump or site for the placing,
depositing or dumping of refuse. Any such
dump...shall be completely covered with
earth’’. It further provides for punishment
by fine in an amount not to exceed $200 for
each offense. Each day of operation in
violation of this act constitutes a separate
of fense.

64-0012
Millard, R. F. Legal aspects of public
cleansing. London, Institute of Public

Cleansing, 1964,
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flased on a series of lectures, this monograph
covers the section of the syllabus for the
Testamur Examinations dealing with public
cleansing laws. Part I--England and Walcese-
contains sections of the following Acts and
Regulations: Public Health, 1936 and 19615
Radioactive Substances, 1960; New Streets,
19513 Wighways, 1939; Removal of Vehicles,
1961; Housing, 1902; Quarry Fencing, 188/3
Local Covernment, 1933; Agricultural Powers,
1954, Part II concerns Acts of London:
Public Health, 1936; The London Traffic
Regulations, 1958; Mctropolitan Police, 1839;
London Covernment, 1939; London County
Council; and By-Laws. Sections from Acts in
Scotland are in Part III: Public Health,
1897+ Burgh Police, 1902 and 1903; Local
Government, 1908 and 1947; Water, 194%; and
Glasgow Corporation Consolidation (General
Powers) Order Confirmation, 1960. Part 1V
contains sections of Acts common to all
arcas: Prevention of Damage of Pests, 1949;
Weeds, 1959; Litter 1958; Clean Alr, 1956;
Truck, 1831, 1887, and 1896; Payment of Wages,
19603 and Explosives, 1875. Sections from
Motor Transport and Workshops Acts are
obtained f{n Part V: Road Traffic, 1960 and
1962; Lighting Obligations; Construction and
Use Rezulations; Petrol Pumps; Welghbridgess
Vehicle Painting Regulations, 1926; Cellulose
Solutions Repulations, 1934; and Factories,
1961, Appendices to the monograph cover the
London GCovernment Act, 1963; and the Offices,
Shops and Railway Premises Act, 1963,

64-0013
Municipal 1lfability in operation of a village
dump. Publfic Works, 95(1):60, Jan. 1964,

The problem of governmental immunity in
conncectfon with municipal 1liability for
torts {s much discussed by the courts. In
Jollife v, Village of East Troy (Wisconsin,
1963) , the city, although engaged in a
governmental function, was held liable when
a fire on the village dump spread to the
plaintiff’s barn. This decision was in
accord with Wisconsin’s abandonment of the
governmental immunity doctrine for municipal
tort liability.

64.0014

Otto, F. Refuse as liability and insurance
problem., Technische Ueberwachung, 5(11):421,
Nov. 1964,

The disposal of refuse always presents
difficulties 1f the town refuse collection

ERIC
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agency 18 not consulted. 1ncineration and
composting are the only two methods of
disposal which are not deleterious to the
groundwater. Three liability cases are
mentioned. The Water Household Law, Scction
22, states that liability is incurred, even
if the pollution of the water occurs without
conscious knowledge of the act. Natural
water which has been polluted by solid
material does not automatically become
sewage. (Text-German)

64-0015
Pennsylvania closes down open dumps. Refuse
Removal Journal, 7(10):28, Oct. 1964.

A new Pennsylvania state law, which requires
the closing of all open gparbage dumps, has
caused problems for small tewns near
Allentown, Pennsylvania. Mayors and
councilmen from four towns whose population is
about 35,000 and which at present have temporary
arrangements with private contractors met

to discuss the problem. The state sanitarian
proposed either landfill operation or the
construction of a cooperative incinerator.

The officials decided to hold another mecting
before reaching a final decision. They were
informed by the State that they have only
weeks to comply with the letter of the law.

64.0016
Proper storage of household wastes equals

labor savings. Refuse Removal Journal,
7(3) :30, Mar. 1964.

Passage of an ordi{nance to assure that house
garbage storage 1is sanitary and can be easily
handled by the trash collectors ts
recommended. The elements such an ordinance
should have are enumerated.

- 64-0017

Solid Waste Disposal Act of 1964. Conmpost
Science, 5(1):18-19, Spring 1964,

On April 10, 1964, Congressman John Lesinski
of Michigan introduced H.R. 10807 {n the
llouse of Representatives. The measure, which
was referred to the Committee on Interstate
and TForecipn Commerce, was a bill to provide
research, training, and technical and
financial assistance to States for disposal
of solid wastes. The text of the bill {s
provided. The bill’s main features Include
provisions for research and training
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activities conducted or supported by the
Public Health Service; the consgtruction of
not less than five composting demonstration
plants, plus other municipal refuse disposal
facilities; collection and dissemination

of information; and rendering of technical
assistance to state and local governments.

64.0018
Solid waste legislation. Amerfcan Journal of
Public Health, 54(12):2097, Dec. 1964,

The American Public Health Association’s
recommended federal legislation in the solid
waste fleld is listed. These Include enlarged
research program, technical and financial
assistance, and trafning of professfonal
personnel in Improved programs.

64.0019

Supreme Court decision concerning the
establishment of a municipal waste removal
aystem. Wasser und Abwasser, 105(20):549-550,
May 1964,

In a municipality in Germany there was no

type of waste removal system until 1956,

Waste was dumped at the roadside. In 1956 a
private enterprisce was established for removing
the waste in that community, but all the
munfcipality had to say about disposal was
that it considered the removal and elimination
of wastce the sole concern of the proprietor

of a house, industrial plant, etc. By local
statute of Sept. 27, 1960, the municipality
set up its own waste removal svatem vhich all
the members of the community have ta use. The
owner of the private enterprise sued the
municipality and requested a compensation of
10,000 DM. The district court turned down

the claim. The court of appcals sentenced

the municipality to pay an Indemnity of 1,000
DM. The German Supreme Court reversed the
decision on the grounds that the municipalities
were given the right by the consideration to
introduce any facility urgently nceded by the
public. (Text-German).

64-0020

United States tax court rules for depreciation
of landfi11. Refuse Removal Journal,
7(11):20, Nov. 1964,

The U.S. Tax Court ruled that an owner of

a landfi1l site is entitled to depreciation
deductions on the space that is filled cach

ERIC
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year. The court ruled in favor of John J.
Sexton, owner of .John Sexton Contractors
Company in Chicago.

FINANCES (including Costs. Fees, Taxes.
ete.)

64.0021

Caron, A. 1.. Economic aspects of industrial
effluent treatment. Tappl, 47(9):62A, 67A, 72A,
Sept. 1964,

The costs associated with various effluent
processes for the removal of solids and
substances responsible for oxygen uptake in
streams are briefly discussed. Only effluents
from the pulp and paper industry are
considered, and figures given are only
¢stimates, Sewering costs and expenditures
for in-plant changes are not included in
quoted costs. The first step in effluent
purification 1s the removal of settleable
rolidsy 95 percent of these solids can be
removed in a sedimentation unit. To aid

the removal of suspended materials, coagulants
may be used. Charts show the cost for units
up to 150 ft in diameter capable of handling up
to 9.6 mgd. Clarifier operations costs are
low since little maintenance and low power

are required. 'seless sludge obtained from
clarification can be disposed of by one of
three methods: (i) drying In shallow basins;
(2) using a vacuum filter; (3) or a
centrifupe. The first method costs from St

to $3 per ton of dry solid. Vacuum filtration
costs $350 per sq ft of filter, and centrifuge
disposal costs $6 to $9 per ton of dewatered
solids. Operational and maintenance
requirements for this last type are low;
however, installation costs run about $t,500
per hp. When, owing to its low oxygen

demand, an effluent of high quality is not
produced, secondary treatment is necessary.
Oxidation can be achieved through the
activated sludge process, biological filters,
or acrated stabilization basins. Each method
is explained briefly, but in most cases a
pilot operation is required to determine
specific cost.

64-0022
City saves with refuse transfer system.
Public Works, Y5(9):142, Sept. 1964.

Ab{lene, Texas, has saved an average of $95.55
per day by adopting a transfer system for
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refuse removal. Pour small and si{x medium {Washington], U.5. Department of the Interior,
packers travel to the transfer station, where 1964, p. 9-32.
thiey discharge the refuse through a funnel-like

lhopper Into one of the transfer trailers
stationed at a lower level. Remote controls
at the station enable the route unit driver
to control the starting of the trailer engine
and the packing cvcle from the upper level.
Compressed refuse deposited by route packers
18 recompressed by the trafler’s hydraulic
packer plate, which compacts refuse toward
the rear of the trailer to make room for
additional deposits. Vhen full, the trailer
goes to the final disposal area, while a

new trafler moves into position and the cvcle
is rencwed.

640023
Computing the cost of refuse collectfon.
Public Works, 95(8):122-123, Aug. 1964,

At a seminar on Solid Waste Collection and
Dispesal in 1963 at the University of
Wvoming, the Laramiec health officer described
in detail methods for predicting the overall
cost of refuse collection. Assuming a
population of 17,500, equipment costs will
amount to $14,250 and personnel costs to
$62,400 per vear. Allowing for miscellancous

expenses of $10,250, the total annnal operating

cost was established at $87,170. After
provisions are made for cost of the disposal
area, including land costs, fencing, roads,
etc., charges for residences and places of
business can be calculated.

84-0024
Contractor shaves $270,000 off city’s annual
trash. Refuse Removal Journal, 7(6):46, .June
1964,

When Ottawa Sanitation Services lLtd. became
onc of the first Canadian private haulers to
renlace municipal collection in 1960, they
reduced annual costs from $947,000 to
$677,000 despite a greater population and
better service. The greater efficiency 1is
attributed to the company’s use of modern
machinery and its intricate routing and
scheduling of collection.,

64.0025

Donaldson, £, C. Economics. Discussion cf
{ndi{vidual plants. In Subrurface dirposal of
- {ndustrial wastes in the United States. U.S.
Burcau of Mines Information Circular 8212,
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The costs of waste disposal {nstallations
ranyed from $30,000 to $1,400,000. Costs
varied primarily with depth of disposal well,
type of well completion, amount of coring
and testing, type and amount of surface
equipment required to remove solids and
enhance compatibility, pressure required for
injection of the liquid wastes, and size of
the wellbore and casing. A general estimate
of capital costs to be anticipated for an
injection well under favorable conditions of
well location, drilling, and preinjection
treatment of the waste is tabulated. Data
secured by visits to industrial plants are
discussed in detail and a summary of
operating conditions is presented. For each
plant, the source and nature of the wastes,
surface equipment, well completion, and
geology are described.

64-0026

East, E. W., and V. Gosling. Work study and
fncentive bonus as applicable to refuse
collection and disposal at Worthing.
Chartered Municipal Engineer, 91:53-58, Feb.
1964,

Results are reported on a bonus incentive
system based on a work study of a refuse
collection and disposal operation, The
bonuses for the refuse collectors, for
example, ranged from 20 to 50 percent of a
base pay. The base pay for collectors was
based on a satisfactory working rate of 4.77
br for each 100 bins emptied. A bonus of
30 percent could be achieved readily and
repularly by the average worker. In the
refuse disposal department, a reorganization
permitted a reduction of workers from 22 to
17. The potential savings were E 3,785, or
5.4 percent, in the collection and disposal
services., Supervision is necessary to
counter any tendency to a lowering of the
standard of service. With the bonus
payments, it was possible to insure
continuity of operation at savings to the
town. A study was conducted by a gronp of
consultants to determine the value of a
bonus incentive system.

64-0027

Erhard, H. The political economy of waste
elimination. Staedtehygiene, 15(4):87-89,
Apr. 1964,
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Comprehensive cost analyses for the
elimination of waste for the two Bavarian
cities, Schweinfurt and Lindau/Bodensee, are
presented. In Schweinfurt the vearly amount
cf waste is 32,000 cu m of trash and 21,000

cu m of sewage sludge. The results of the

cost analysis are presented in a table. The
least expensive method is trucking the waste
to an abandoned gypsum quarry 17 km away. The
costs would have made necessary an increase

of the service charges by 62.9 percent,
However, with the aim of helping agriculture
to replenish the humus content of the soil,

a composting plant was built where the
non-compostable trash together with

industrial waste is burned, Necessary service
charge increase is 103.2 percent. The trash
is treated according to the Brikollare process.
The waste is mixed with sludge and pressed
into bricks which dry by capillary action.

In the cost analysis for Lindau, composting
and incineration are compared. Sewage sludpe
is considered only in the cost analysis of
composting and not of incineration; the cost
‘increase was 283 and 176 percent, for
composting 131 percent. Composting of waste
benefits the nation by supplying agriculture
with soil conditioners. The government should
subsidize waste composting by lcans without
interest for the construction of the

facilities. This policy 1s practiced in the
Netherlands, (Text~German).
64-0028

Jensen, li. P, Private collections. In
Proceedings; National Conference on Solid
Waste Research, Chicago, Dec. 2-4, 1963,
American Public Works Association, 1964.
p.91-97. : )

Municipalities face spiraling costs of refuse
collection and disposal. A number of
municipalities have solved Llieir problems to

a great extent by turning to private enterprise
to handle their rubbish collection and
disposal needs. A schedule of hudgeted and
actual collection costs in Qak Park, Michigan,
showing savings with contract collection, is
given. One apparently simple solution to

this problem of disposal costs would be to
convert the waste matter from something that
nobody wants and that nobody wants to pav for,
into something that people want and that
people will pay for. Research along these
lines definitely is indicated. The new
concepts and modifications 1n equipment
reflect not only the growth but the increasing
complexity of the sanitation industry.
Everywhere in the country enterprising
businessmen are rising to these challenges

ERIC

Y,

Aruitoxt provided by Eic:

pEST COPY

NN\_ABLE

and in so doing are not only helping themselves
but also are helping to gain for the industry
the respect it deserves.

64-0029
Kingston, G. A. Scrap industry economics. 1In
Iron and steel scrap in the Pacific Northwest.

U.S. Bureau of Mines Information Circular No.
8243, [Washington], U.S. Department of the
Interior, 1964. p.22-33.

Prices and costs are major determinants in

the economics of the scrap industry. The
price of No. 1 heavy melting scrap is the
pace-setter for the pricing of other iron

and steel scrap grades. Scrap prices are
established essentially by the consumer. A
dealer or broker calls the potential purchaser
to see if he is in the market. In addition, the
consumer or broker might call the dealer to
see what type and quantity are available.

The purchasing agent for the consumer
indicates the current company scrap need

and the price he is willing to pay. " If the
consuner finds that there are no offers to
sell at the price offered, he must increase
his offer. There are two principal variables
in marketing scrap: (1) the market price of
scrap; and (2) the cost of transport to the
market. Cost examples are given. Railroad
sbipping rates from selected points to
Seattle, Washington, Portland, Oregon, and
Geneva, Utah, are tabulated. TFor the scrap
dealer, the export market has played an
important role in creating favorable domestic
conditions, Export contracts generally are
signed for shipload quantities to be delivered
within a given period. This results in a drive
to accumulate sufficient quantities, which
necessitates a price increase to draw out scrap
at distance and to speed up the flow of
locally available ferrous scrap. Domestic
consuners are caught by the upward price trend
and have to pay higher prices to maintain
their inventories., The economics of
shipwrecking are discussed.

64-0030

Lossie, B. Count your indirect costs when
pricing customer service. Refuse Removal
Journal, 7(2):25, Feb. 1964,

Steps a small trash company should follow
are listed. These include prieing its
services and counting in the indirect costs,
which comprise labor and operating expenses,
dumping costs, and a planned profit margin.
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64-0031

Lynn, W. R. Systems analysis for solid
waste problems. TIn Proceedings; National
Conference on Solid Waste Research, Chicago,
Dec. 2-4, 1963. American Public Works
Association, 1964. p.69-74.

A samprle is given of the use of systems
analysis in determining the least cost
involved in the disposal of refuse using
any one of five proposed methods.
Comparatively little research has been
directed specifically to application of
systems analysis to solid waste disposal
problems. However, many of the analytical
tuechniques which have been developed for

ot ier problems can be applied to this area.
Systems analysis prcvides a tool for
examining complex interrelated municipal
activities, and the solutions obtained by
these methods provide a sound basis for
reaching decisions. These analyses are not
an end in and of themselves but rather are
intended to serve the end of efficient and
effective decision-making. Although some of
the techniques used in these approaches may
be abstract and mathematically complex, the
prime motivation for the analysis is to
obtain useful results and solutioms.

64-0032
Middletown bonus scheme success.
Cleansing, 54(2):733, Feb. 1964,

Public

Middletown, England, which had an undepencahle
refuse collection service that picked up

trash from many areas of the town only once
every three or four weeks during winter, has
greatly improved its service with the help

of an incentive bonus scheme. The city

also trimmed its personnel and reshaped its
routes for efficient weekly pickups.

64.0033

New York City budgets 115 million dollars
for sanitation. Refuse Removal Journal,
7(6):6, June 1964,

New York City has budgeted over $1153 million
for the operation of its Sanitation Department
for the 1964 to 1965 fiscal yecar. The
department has 14,000 employees, collects
3,700,000 tons of refuse per year, and disposes
of an additional 2,000,000 tons collected by
private contractors. The disposal is processed
by the City’s many incinerators or handled

by the Staten Island sanitary landfill, one

of the largest in the world. The city owns
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0028-0036

a fleet of barges and tugs, which ship
refuse to Staten Tsland. The metropolis,
divided into 57 sanitation districts and
234 sections, is serviced by a fleet of
1,600 refuse packers. The department is
sliced into bureaus which deal with such
tasks as collection, disposal, maintenance,
and training, The department also maintains
a library and a museum as well as a large
administrative force. Much money also goes
into maintaining a snow alert during winter.

64-0034 '
Refuse collection and disposal costs in
Detroit. Public Works, 95(9):152, Sept. 1964.

During the fiscal year 1963, Detroit, Michigan,
collected 3,117,565 cu yd of refuse and

153,370 tons of garbage. Residential rubbish

is collected once in two weeks and residential
garbage once a week. The cost for collection
and disposal of rubbish was $4.24 per cu vd

and for garbage $33.06 per ton. In both

cases, collection represented about 80

percent of the total cost,

64-0035

Use of computers for refuse disposal methods
and costs. Surveyor and Municipal Engineer,
123(3742):59-60, Feb. 22, 1964.

Refuse collection and disposal should be
integrated in plans for effective disposal at
a minimum cost. Equipment selection and
personnel assignment for collection can be
readily assessed by a computer. The
selection of a disposal system is more
complex and must be one which will provide
for the community needs in the predictable
future for a cost within the financial
capability of the community. A reduction

in the number of disposal plants and the
maximum use of fewer plants of larger capacity
may be indicated by the computer. A problem
involving 25 refuse collection areas and 18
different possible disposal systems and sites
took 37 seconds of computer time to solve

and would have required 6 months for one

man to obtain the same answer. Computers
will provide quick answers to major prohlems
and reduce expensive planning time.

64.0036
Uzzle. A. B,

beat costs.
1964,

Garbage goes under ground to
American City, 79(2):34, Mar.
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Dunn, North Carolina, buried 55 gal cans with
a wire bail to give the appearance of
backyard pickup. The cost is only as much

as curb plckap.

64-0037

Vogel, U, E. Swiss resort towns have higher
costs for trash removal. Refuse Removal
Journal, 7(11):27, Nov. 1964.

The Swiss Water Pollution Control Association
has investigated local conditions of refuse
removal in the major Swigs tourist centers,
They found widespread indiscriminate dumping
of refuse on lake shores, on mountain slopes,
and In crecks and rivers., The large influx
of tourists during the hotel season and the
trend toward urbanization are responsible

for the inadequate disposal. There are plans
to establish common refuse utilization or
incineration plants and to educate the
tourists.

64-0038

Wuhrmann, K. A. The snnual costs of waste
disposal., Schweizerische Bauzeitung,
82(44):769-772, Oct. 1964.

Many municipalities are confronted with the
task of planning for new, hygienic ways of
waste disposal. It is casier to assess the
investment costs involved in the new project
than the annual costs which include also
operating costs. Regarding Investment costs,
it 1s difficult to determine the time of
amortization, since in some cases a composting
plant has been In operation for 50 years,

and in others the equipment has had to be
modified after a few years of operation.

Since technical development in this field
progresses so quickly, the fast pace at which
the equipment becomes obsolete is an essential
factor Iin determining the time of
amort{zation. Another important aspect is

the planned maximum capacity vs. the initial
capacity. Calculations should be geared Lo
the present capacity and not to the ultimately
planned one. The operating costs need to
include personnel, spare parts, improvements,
expansions, repairs, power, fuel, water,
lubricants, elimination of residues, taxes,
insurances, and licenses. An example of
annual cost calculation is given.

(Text -German)
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64.0039
The American tour. Public Cleansing,
54(12):1310, Dec. 1964,

The papers and discussion of the paper

sack system at the American Public Works
Association Conference are reported. The
systems at Manchester, England, and Riverdale
and College Park, Maryland, as well as the
general status of paper sacks throughout the
United States are discussed,

64-0040

Revan, R. E. Manchester’s experience with
paper refuse containers. 1In American Public
Yorks Association Yearbook 1964. rhicago,
American Public Works Association.
p.206-211,

Manchester, England, i{s conducting a 3-vear
survey on the potentials of paper refuse
containers and concrete stands. Tn a 3-month
study it was found that the concrete stand
was preferred by householders as both metal
types were blown over by strong winds. A
description is given of some of the
improvements of the bags used for the first
3emonth study. There was a reduction in
spillage of refuse during loading and noise
was also reduced to a good degree. There
was also a reduction in time and effort by
the loader, who in the past had to roll and
bang the dustbin from house to street. The

dustbin weighed 23 1b against the one-half 1b of

the bags. The cost estimate of the system
i{s also included.

64.0041
Bevan, R. E. More paper sacks in Manchester.
Public Cleansing, 54(1):646, Jan. 1964.

After a 1961 research experiment, Manchester,
England, will gradually expand the paper bag
system. The disadvantages encountered in the
research were largely eliminated by improved
stands and holders and by the addition of
animal guard attachments. Some advantages are
the ahsence of dust during loading, the
climination of spillage on pathways and road,
the concealment of the refuse, and the silence
of the operation. The additional costs of the
sacks are broken down. Although tipping sacks
seem to present no problem, other methods of
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disposal need to be investigated in order
to discover Lf sacks would create a problem,

64.0042

Black, R. J. Storage in paper sacks avoids
rats and flies. Refuse Removal Journal,
7(12) :16, Dec. 1964,

Basic factors that determine acceptable refuse
storape conditions in a community, including
the problem of preventing fly larvae, and
different systems of storage are discussed.
Perhaps the problem of improper storage could
be solved by a community-wide installation

of garbage grinders or the provision of
suitable refuse containers as an integral

part of the regular refuse collection service.
Paper bags have justified the latter approach
in some cities by reducing collection costs.

64-0043

Bower-Butterfield refuse sacks. Surveyor
and Municipal Engineer, 123(3759):42, Feb.
1, 1964.

Early in 1964, Binsac, a paper sack

houschold refuse system, was scheduled for
marketing by Bowaters, Ltd., and the
Butterfield Group. A new ‘Mini-Binsac’ for
indoor use was also designed. A growing
interest by potential municipal and industrial
users was reported.

64-0044

The compression of refuse in multi-story
bulldings. Public Cleansing, 54(3):794-795,
Mar. 1964.

The ‘Deva’ Compressor, which compresses

refuse in paper sacks at basement level of
multi-story buildings, is described. Developed
by the Hydraulic Engineering Company, lLtd., of
Chester, Fngland, 1t consists of a turntable
upon which ten sacks are mounted, a guide

tube which directs refuse into the sacks, a
block plate, and a pressure plate.

64-0045
Connecticut city tests paper bags.
Removal Journal, 7(3):4, Aug. 1964,

Refuse

In a subdivision of 147 homes in the
municipality of Milford, Connecticut, an
in-use test program with a new type of refuse
collection system has been initiated. The
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Aruitoxt provided by Eic:

0037-0047

system, called Trim Town, replaces
conventional garbage cans with stationary
baked enamel finished steel cabinets and
disposahle heavy-duty bags. A homecowner
deposits refuse in the bag through a hinged
and pasketed top 1liu on the cabinet, and the
filled bag i8 removed from the receptacle
through a full-length front dnor. The bags,
which are constructed of two plies of
wet-strength and water-repellent paper, can
be set out in any kind of weather for
curbside or backdoor collection. Flat
bottom construction lets them stand upright
without toppling. The city expects the new
system to speed collection.

64.0046
Containerized system pays off. Waste Trade
World, 105(13):14-15, Sept. 26, 1964.

The Manchester originators of the Beattie
system of containerized waste collection

and disposal face a problem in dealing with
municipal authorities and plant officials
because there is no real information available
on the cost of the collection and disposal

due to poor accounting practices. In industry
it is not uncommon to use factory labor to
load the waste into 5-ton trucks and charge
the labor to production costs. Any 5-ton
truck with driver would cost at least E 60

per month for 20 “lifts*® or ccliections of

a waste container. The Beattie system charges
include k 4 a month for the average rent of

a container and an average collection charge
of E3 10s. This would give the customer
disposal facilities for 8 cu yd or 5 tons of
material in the case where a container {is
collected once a week. The containerized
service provides the customers with the
advantages of hygienic storage, reduced

fire risk, elimination of vermin, and labor
saving by properly sited containers. The
system has handled a variety of material

such as paper, cardboard, wire, broken glass,
tins, paints, rubber incinerator residues,
vegetable matter, and fish waste. With over

40 collections per week for each of seven vehicles

in an 8-mile radius, the amount of

unrestricted tipping service becomes important,
and transfer depots and bulk haulage may
become a necessity.

64.0047

Cost-cutting refuse disposal. Modern
Sanitation and Building Maintenance, 16(12):18,
Dec. 1964.
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A Pennsylvania warehouse now uses steel .
cabinet receptacles with a hinged, gasketed
top tLid and hinged full-length door. A
heavy=duty kraft paper disposal bag serves as
a liner in each cabinet, Previously the
warchouse had used swing-top receptacles
with metal liners., Removing the covers,
1ifting and emptying the filtled liners, and
taking the receptacles to a separate area
took 15 to 20 minutes a day. The
receptacles were rinsed four times a day

and scoured three times a week, The new system

of removing a filled bap and replacing it
with a clean one takes seconds. The bags
are made of two plies of water-repellent
and wet=strength kraft paper, making tote
containers unnecessary. :

64.0048
Davies, A. G. Hospital waste problems.
Public Cleansing, 54(3):807, Mar. 1964,

Guy’s Hospital in Southwark, England, uses
the paper sack system of refuse storage.
Difficulty with wet kitchen waste can be
solved by switching to a bag with a waxed
inner lining. Paper bags are expensive,
but they are more sanitarv and easier to
‘handle than conventional containers. The
loaded bags are burned in incinerators
adjoining cach ward. The possible effects
if the system were expanded throughout the
United Kingdom are considered, The chute
system’s adaptability to hospital life and
chute sanitation are discussed.

64.0049
An editorial: Refuse Removal Journal,
7(7) :24, July 1964,

The number of containers in use by private
contractors has increased 400 percent over

4 years. This increase in containerization
is due to the rise of commercialization and
industrialization. Automated collection of
refuse represents tremendous savings in time
and labor, despite problems which must be
solved. The need for containerization will
continue to spiral, and wore and i{mproved
containerization will be needoed.

64-0050

Ferguson, .J, A. The problems of bulk in
refuses Part 11, Storage. Presented at
Meeting of the Institute of Public Cleansing,
Dundee, Scotland, Apr. 8, 1964. 11 p.

10
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General practices of refuse storage In

Dundee, Scotland, are reviewed, considering
problems involving the size, tvpe, and
location of contalners. On domestic premises
many refuse storage facilities are inadequate,
thus prompting a need for enlarged receptacles.
However, data Indicates that 64 percent of

the work performed in refuse collection
involves the movement of contalners, so that
these receptacles should be lighter in

weipght, too, Plastfc bins are considered,

as a bin with a capacity of 2.6 cu ft weighs only

8% 1b. Usc of paper sacks is another
possibility, although problems of cost and
durablility arise., In addition, bulk
containers should he placed near access
roads., Shop refuse has not increased in
bulk proportionately with domestic, but
many shop premises are designed without
sufficient refuse storage provisions. Shop
refuse can be stored in interchangeable
semi-trailers, bulk containers, dustbhins,
sacks, cardboard boxes, or bales. Office
refuse is of low density--usually clean,
dry paper--and can be stored conveniently
in sacks. Factories, wareliouses, and markets
involve storing ret:ise in bulk, usually in
the samc ways described for shops. Refuse
from hotels and restaurants is similar to
house refuse, and licensed premises have
neglipible storage problems. The main
complaint in sc¢hools involves the
situating of bins near play areas.

64-0051
Fire tests rule out combustible containers.
Safety Maintenance, 128(3):35, Sept. 1964.

As a result of tests conducted by General
Services Administration, combustible trash
containers have been ruled ‘completely
unsatisfactory® for use in all GSA buildings.
GSA operates more than 8,000 government
buildings throughour the world. Tn the
experiment, flames burned right through
nonmetal containers, spilling the fiery
contents on the floor; fires in metal
containers died out.

64-0052

Tord, W., and J. Carswell. Tt’s in the hag
fur a second citv, American City, 79(5):22,
May 1964.

Disposable paper bags are now being used

in Riverdale, Maryland, in place of garbage
cans. Riverdale, with a population of 06,0001,
is the svcond city to make the change. "The
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bags have been received with 92-percent
favorable reactfon by householders, They are
suspended from a metal stand, hold twice as
much as regular garbage cans, are sanitary,
light, weatherproof, and require half the staff
and equipment to collect the refuse.

64-0053
Forrm natfonal counctl to promote paper sacks.
Refuse Removal Journal, 7(i11):14, Nov, 1964.

The Paper Shipping Sack Manufacturers®
Association set up the National Refuse Sack
Council to promote the usc of paper sacks

for refuse storage. Sacks have been cited
as successful in Manchester, England, Sweden,
and benmark. They {mprove sanitation and
provide better working conditions for

refuse collection emplovees.

64-0054
Fox, G. G. Paper-bag collection on request.
American City, 79(10):14, Oct. 1964,

More than one-fourth of the 4,000 residential
garbage-collection customers in Camden,
Arkansas, clected to pay $0.65 extra per month
in order to have paper-bag refuse collection,
The Garbax Disposal Svstem, developed by the
International Paper Companv, utilizes a bag
with more than a 30-gal capacity. The svstem
is neat and clean, for the two-ply paper bac
is specially treated to hold wet aud greasy
garbage without rupturing, and no garbage
ever touches the metal holder., The Cityv of
Camden found the Garbax Svstem to be more
sanitary in regard to insect control and
odors, and collecting the lightweight bags
was a much simpler task than listing the
regular galvanized cans. Collection is

twice a week, and used bags are replaced

with new ones by the collector. Costs to

the customer in Camden are included.

64-0055

Fox, G. G. Paper bap disposal svstem finds
ready acceptance, Public Works, 95(12):118,
Dec. 1964,

120,

A new paper bag garbapge collection svstem,
called the Garbax Disposal svstem, is
deseribed, The service was made available
in Camden, Arkansas, and was initially
subsceribed to, on a voluntarv basis, by
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1,000 customers, The paper bag disposal
system consists of a twoe=ply paper bag
suspended in a specially designed holder,
The bag is treated to hold both wet and
preasy materials withont breaking and has a
capacity equal to more than a 30 gal
palvanized can. The holder is made of

heavy duty steel and {8 designed to surround
the suspended paper bag completelv. The
filled bags are removed twice a week by the
collector and replaced by a fresh bag. The
price of the unit is $15.00 and the monthly
sanitation fee $1,65 as compared to $1.00
for regular collection service., An analysis
of the results, as Jdetermined by a
questionnaire showed that Y7 percent of the
users found the system more sanitary; 96
percent felt it reduced both spillage and fly
and other insect problems: 93 percent reported
reduced odor and noise, 100 percent approved
of the holder as to appearance; 95 percent
approved 1ts durability, and 96 percent
reported that the lid staved tightly closed.

64.0056
Hughes, O. G. Refuse storage in multi-story
buildings. Roval Societv of Health Journal,

84(6):319-321, Nov.-Dec. 1964,

Due to changes in the content of refuse,
much planning will be necessary to adapt

‘storage methods to various types of

buildings., The British Standards Institution
has established refuse storage codes. The
need to dispose of refuse quickly has been
done in some arcas by means of refuse chutes,
For example: chutes are adjacent to
elevators in Germany and the United Statess
chutes and central vacuum svstem are adjacent
to stairs in Swedeni and therc is chute access
from mezzanine landing in Great Brirain. To
counteract smells and noise, place the chute
in a separate room, and aveid depositing hot
ashes to prevent fires. The chutes should be
straight and discharge vertically over the
center of the container. The chamber should
be accessible, Sloping curbs prevent bumping
containers. One difficulty with sink grinders
and the Garchey svstem is the need to store
and collect refuse that will not pass the
appropriate sink pauge. Refuse densfity is
1% cuts per cu vd. One process employs
compression to automaticallv fill paper sacks
with refuse, producing wniform sized and
nuisance=free packages.

64-0057
Hulis, 1.
Stacdtehvpiene,

Vaste removal-=-a community task.
15(6) t1-4, June 1964,

i
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In 1963, the rural community of Ganderkesee
In Lower Saxony, population 15,000, established
a waste removal service with the paper waste
sack system. Participation In the service

s compulsory for every household. The annual
service charge is DM 9, which covers the cost
for the first 18 sacks. Some of the legal
background for the regulations is discussed.
The paper sacks hold 70 liters and are
moisture resistant. They withstand even rain
and snow. The sacks are collected by a
tractor with trailer and by a horse-drawn
carriage. Advantages of the sack system are
noiselessness and the fact that unusual
amounts of waste, as they occur especially
after holidays, are simply taken care of by
extra sacks. No case of fire with the paper
sacks was reported. The paper sack system
appears particularly attractive for rural
communities because no spectalized waste
co'lecting vehicles are required.
(Text-German) (Enclosed Reprint)

Storage

64-0058
Jay, G. T. The Binrota unit. Public
Cleansing, 54(7):1014, July 1964,

The Binrota, manufactured in Great Britain,
is a significant step forward in the
development of the turntable system of
refuse storage. 1ts chief asset is a
lifting mechanism that hauls the containers
onto the placform. This solves the problem
of water and rubbish spilling into the
circular crack between the platform and the
floor on the ground-level turntable, and it
eliminates lifting heavy containers on the
turntable above ground level.

64-0059

Kaupert, W. Plastic containers for waste
disposal. Staedtehygiene, 15(10):239, Oct.
1964 .

The plastic industry is not yet able to
produce a material which is not flammable
and which holds its shape on heating. The
highest permissible temperature is 80 C; for
short periods of time the material might
withstand 100 C but at any temperature
beyond this point it becomes soft and holes
develop. One could line the plastic cans
with sheet steel which would distribute the
heat rapidly but the costs involved are too
high, Another serious drawback of the plastic
can is that it loses its shape with minor
seasonal tcmperature fluctuations and that
the color is attacked by 1light. Presently
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Hamburg is 2ngaged In extensive experiments
with plastic containers but it is not bound
by strict fire prevention rules as is Bavaria,
where state authorities decide whether these:
containers may be introduced or not.
(Text-Cerman)

64-0060

Kennels use paper sack disposal. Surveyor
and Municipal Engineer, 124(3763):68, July
18, 1964.

Sacks of special wet~strength kraft paper in

a range of sizes are used by kennels in refuse
collection. Because of ease of handling,
Liygiene factors and saving of labor and

time, paper sacks are replacing costly
dustbins.

64-0061

Kruppe, H. Water protection during waste

storage. Technische Ueberwachung, 5(2):69,
. Feb. 1964.

With the participation of the appropriate
authorities and industry, a colloquium was
held on October 16, 1963 at Cologne by the
Institute for Industrial Water Management and
Air Purification on the subject ¢Storage of
Industrial Wastes.’ Reports on the following
subjects were presented: (1) the storage of
industrial wastes from the legal point of
view; (2) the hygienic requirements during
deposition of industrial wastes; (3) the
hydrological viewpoint during the storage of
waste products; and (4) the technological and
industrial possibilities of waste storage.
During the discussion it was emphasized that
the technical and financial problems occurring
during the storage of waste of all kinds can
only be solved with the cooperation of the
town, the community, fndustry, and the
authorities. (Text=-German)

64.0062

Morrensen, L. Rental containers become a
popular item.  American City, 79(4):34,
Apr. 1964.

The city of Scottsbluff, Nebraska, purchased
ten l%-yard detachable refuse containers

and rented them to its business community for
$2.50 a month. The containers which are
designed to fit various makes of collection
trucks, speed up local refuse collection. The
system was so popular that the city plans

on purchasing more containers next year.
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64-0063

Municipality of Montclair, N,J., uses paper
trash containers. Refuse Removal Journal,
7(2):34, Feb. 1964,

Residents of Montclair, New Jersey, can use

a voluntary paper garbage can system at

their own expense, Bags cost $.07; wall
holders, $5.00; and receptacle holders, a
little higher, Residents of College Park,
Maryland, have a compulsory paper can program
and are supplied paper bags and wall holders
free of charge. Past users of the paper cans
saild they are more sanitary and convenient.

64-0064

New system halves Maryland community’s
collection force. Refuse Removal Journal,
7(5):29, May 1964.

Riverdale, Maryland, has replaced trash cans
with paper bags through a town council
ordinance. The paper bags are lighter than
garbage cans, and hold as much or more refuse.
They can be loaded dircctly into the trucks,
eliminating the time and motion needed to empty
the cans. Consequently, it was possible to
reduce the work force from two trucks and

eight men to one truck and four men.

64-0065

New waste disposal method in Braunschweig,
West Germany. Staedtehygiene, 15(3):78,
Mar. 1964.

Because of the great shortage of personnel

and the increasing amount of waste, a new
waste disposal method has been introduced in
Braunschweig, West Germany. Instead of the
110 liter garbage containers, large containers
of 3.7 cu m volume are used. By means of a
hydraulic tilting device attached to trucks,
the containers can be easily loaded and
unloaded. (Text=German)

64-0066
Newburn puts it in the sack. Public
Cleansing, 54(11):1272, Nov. 1964.

Newburn, England, has entered into an
agreement with a house construction firm to
equip paper sack holders into some new homes.
Operation of the system, advantages, and a
cost comparison with bins are presented. The
city has experienced no difficulty in tipping
sacks.,
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64.00€7
One route tests paper bags. American City,
79(8):34, Aug. 1964,

In Milford, Connecticut, a test program is
being conducted to replace conventional
garbage cans with heavy-duty, disposable
paper bags. Designed to serve as liners,
the bags may be inserted and removed from
steel cabinets without moving the supporting
receptacle. The bags are water-repellant,
noiseless, and sanitary.

64-0068

P. S. L. tests of paper refuse sacks in S.
and D. ‘Pakamatic’. Surveyor and Municipal
Engineer, 123(3741):51, Feb. 15, 1964.

The results are given on tests using P, S. L.
(Paper Sacks Ltd.) paper refuse sacks in a

S. and D. (Shelvoke and Drewry, Ltd.)
‘Pakamatic’ continuous loading collection
vehicle. Sacks of refuse loaded into a
‘Pakamatic’® were completely destroyed and
there was no loss in vehicle capacity with
the use of sacks compared to loading of loose
refuse. The development of a collection
vehicle with shredders means that separation
and incineration plants can-use the paper
sack method of collection as well as
composting plants without risk of the machines
jamming. The resulting paper shreds did not
hinder the manual picking of rags, metals,

or the operation of the magnetic separator.
The hand<filled sacks used in the tests were
2'; cu ft capacity wet strength capacity.

64-0069

Paper sacks for refuse collection. Surveyor
and Municipal Engineer, 123(3753):25, May

9, 1964,

Subjects discussed during a joint meeting

of the Institute of Public Cleansing and the
Association of Public Health Inspectors are
reviewed. The advisability of replacing the
dustbin by paper sacks for refuse collection
and the durability of paper against weather
and animals were considered as well as the
possibility for removal of the social stigma
associated with refuse collectors.

64-0070
Paper sacks in the kitchen. Public
Cleansing, 54(1):695, Jan. 1964.
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In a London restaurant, the sanitarv Palfrey
Refusak, on its compact Deva stand, 1s belng
successfully used. Besldes being attractive
{n appearance and nolseless, the space-saving
- gsacks have climinated the problem of refuse
storage.

64.0071
Paper sacks prepared for disposal. Public
Cleansing, 54(9):1178, Sept. 1964,

Problems associated with passing
refuse-collecting paper sacks through a
separation-type refuse disposal plant have
been dispelled through recent tests in Great
Britain. A packer-loader vehicle collected
numerous filled sacks, cutting them all up
efficiently. The normal separation process
was then conducted with no whole bags evident.

64-0072
Park, J. Receptacle Rembrandts. American
City, 79(9):25, Sept. 1964.

A novel method of attracting attention to
trash cans has been employed by the resort
community of Lake Geneva, Wisconsin. Sixteen
trash cans have been artfully decorated on
all four sides with attractive paintings
created by local artists. These attractive
trash cans have kept the streets and walks
cleaner, becaise pcople constantly remember

these distinctive containers and their purpose.

64-0073

Pascoe, G. and R. . Lapar. Clearing refuse
from storage pit corners. Public Works,
95(6) :131, June 1964,

Poughkeepsie, New York, solved the problem

of cleaning pockets of refuse from the sides
and corners of the storage pit of its
inecinerator by attaching extension arms to
the bucket and crane that fed the refuse from
the pit into the furnace.

64-0074
Plastic refuse bags. Food Manufacture,
39(2):69, Feb, 1964.

Polyethylene refuse bags, 11 to 28 in. wide
and 24 to 39 in. long, are in use for
disposing of potato waste and spoiled wraps
from food processing. The tough polyethylene
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bags, completely waterproof and grease
resistant, are cheaper than other types of
refuse bags and therefore represent an
improvement in the efficient disposal of
waste from the food production line. The
bags are easier to handle than bins and can
be fitted in a holder in seconds., The filled
bag can be sealed and stored anywhere for
convenient collection at a later time.

64-0075
The problems of bulk: storage. Public
Cleansing, 54(7):1019, July 1964.

A paper presented by J. A, Ferguson at a
meeting of the Scottish Centre of the
Institute of Public Cleansing is reported.
Contemporary storage systems® ability to
handle the increased bulkiness of refuse is
discussed. For the most part, containers
have not changed with the changing nature

of refuse and methods of increasing container
size without increasing weight, such as
plastic containers and the paper sack system
are suggested. Bulk contalners and
commercial, office and factory storage are
reviewed.

64-0076

Refuse bins instead of refuse barrels.
Technische Ueberwachung, 5(3):108,
Mar. 1964.

The Braunschweiger town authorities replaced
110 liter refuse barrels with masonry refuse
bins with a capacity of 3.7 cu m. Each bin
replaced 25 to 30 refuse barrels. The bins
are transported three at a time on a truck
with a capacity of 5.7 ton and with the
maneuverability to turn in small courts

and pass through narrow gates. The bins

are emptied by hydraulic tilting of the lift
tilt platform. Traveling a daily distance
of 80100 km, 2 trucks can transport about
180 refuse bins. This is comparable to the
removal of at least 4,500 refuse barrels
(110 liter capacity). A supercargo truck
which carries 7.65 ton is used for the
transport of extra heavy sheet refuse bins,
such as those found in parks. (Text-German)

64-0077
Refuse sack. Engineering, 198:649, Nov. 20,
1964. ’

The advantages of paper sacks over dustbins
for refuse disposal arc hriefly discussed.
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The sacks are made from two=ply wet strength
kraft paper and will hold wet or oily refuse.
Holders mentioned ranged from free~standing
static or mobile ones to wall-mounted metal
ones. The two points stressed are that when
the output of refuse fluctuates, sacks are
merely changed more or less frequently and
that the final emptying requires only one
trip.

64-0078

Rohe, D. L., H. J. Magy, K. E. White, et al.
An evaluation of fly larval migration from
containers of combined refusec in the city of
Compton, California. California Department of
Public Health, Bureau of Vector Control, Oct.
1964, 35 p.

The purpose of the study was to evaluate

fly larval migration from refuse containers
in a community where wrapped garbage is
combined with other refuse, stored in the
same container, and collec*ed once=a-week.
Refuse containers from 60 households were
selected for this study. All households

had the following in common: garbage was
combined with other refuse; more than one
person lived in the household; and the
householder was willing to cooperate and not
change from his normal practices of refuse
disposal. The three test groups differed

in the following respects: (1) Group A

used an uncovered storage container and had
a garbage grinder in use; (2) Croup B used
an uncovered storage container and did not
have a garbage grinder; and (3) Group C used
a covered storage container and did not have
a garbage grinder. Each group comprises 20
households. The results and recommendations
of the survey are presented. The dominance
of the two species of green blow flies 1in
the study was of importance because of the
rapid development of these species under the
summer temperatures in Compton. Larvae emerge
within 8 hr of egg deposition. During the
summer, larval growth is often completed
within 3 to 4 days. The mature larvae then
migrate from the refuse container and pupate
in the soil prior to.- the emergence of the
adult.

64-0079
Second community adopts the paper bag refuse
svstem. Public Works, 95(5):117, May 1964,

The community of:’Riverdale, Maryland, has

adopted the paper bhag svstem. All of the
1100 householders cooperated in a test of the

Q
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Westvaco system, as a result of observing
their neighboring community of College Park
during a test of the same system the vear
before. After a trial period, the town

sent cards to solicit reaction of householders
to the system. The response was 92 percent

in favor. Because of the low cost of the
paper bag system, it [s being supplied to
householders at no cost.

64-0080

Shayne, P. E. Containerization. 1In
Proceedings; National Conference on Solid
Waste Research, Chicago, Dec. 274, 1963.
American Public Works Association, 1964.
p.80-84,

The number one problem in the container
industry today is cleaning the container.
Actually local Health Department Authorities
hold the customer responsible for keeping
the trash containers on his premises in a
sanitary condition, but the customer also
demands this service of his trash removal
contractor. Because of the manpower and

the time it takes, cleaning containers .
raises the cost of the service considerably.
Collection trucks, because they represent
such a big investment, have to take in about
$30.00 an hr. It takes about 5 minutes to
clean the container. This costs the
contractor $2.50. Three methods are commonly
used to clean a container: spraying a
disinfectant sanitizer into the empty
container; steam cleaning it; or applying
hot water and disinfectant with a turbo-~like
spray. What it really needs is some
automatic method of cleaning the container
that would be efficient, save time, and
eliminate the possibility of human negligence.
What is needed is the technique of cleaning
and disinfecting containers while they are
in a dumn position above the truck. Other
pertinent problems are also listed. It is
believed that all research in the detachable
container systems industry, as well as in
refuse disposal, needs to be done with the
future in mind, and by improving detachable
container svstems, one necessary step forward
will have been taken toward the solution of
the whole refuse problem.

64.0081
Shavne, P. FExpensive cleaning methods slow

container process. Refuse Removal Journal,
7(4) 35, Apr. 1964,

Six basic tvpes of modern automated containers
arc discussed. A chief problem such a
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container presents is the lack of a quick,
inexpensive method of cleaning. However,
the non-automated containers cause the bulk
of difficulties in this area. What is now
needed is some automatic method of cleaning
containers.

64-0082
Waste disposal in hospitals. Staedtehygiene,
15(3):78, Mar. 1964.

Hlospitals are turning more and more to the

use of paper bags for removing the
accumulating waste. Both movable and
stationary racks are available, into which

the bags may be hung. The bags come in two
sizes, 60/70 liter and 110/120 liter,
Hospitals prefer the paper bags to sheet qteel
cans because they can be handled noiselessly
and because they are more hygienic.
(Text-German)

64-0083 .
Waste disposal unit. Engineering, 197:473,
" Apr. 3, 1964.

A ruggedly constructed Wastemaster disposal
unit with pedal operated 1id is described.
When the pedal pressure is released, the
1id closes, trapping any odors and reducing
contamination risk. Another advantage is
that the pedal leaves both hands free,
Dumping is performed by moving a lever which
causes the hinged base to fall away.
Dimensions of rhe sheet steel, zinc plated
unit are given. The standard capacity is
17 cu ft.

COLLECTION AND DISPOSAL-General

64-0084

Alter, A. J., and F. Asce. Sanitary
engineering in Alaska. Civil Engineering,
34(3) :48-51, Mar. 1964.

In arctic engineering, designs have to be
subjected to a thermal analysis as well as
to the .conventional structural, chemical,
biological, esthetic, feasibility, and
functional considerations. All sanitary
engineering design concepts now in use in
Alaska for water and sewage works can be
roughly divided into three categories: (1)
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protection from freezing by encapsulation or
isolation from damaging temperatures; (2)
insulation and heating of facilities wherever
they may be located; and (3) utilization of
non-frost=-susceptible systems. These three
methods are discussed in detail. Since there
are many unanswered questions concerning
arctic water and waste system design,
construction and operation, further research
is indicated in practically every aspect.
Examples are: (1) new concepts of water
supply and waste handling are needed; concepts
are required that will lead to facilities
that will provide water acceptable for reuse
and to facilities that will provide improved
collection and disposal of wastes; (2)
methods must be developed for the utilization
of low temperatures and low temperature
phenomena in water and sewage works; (3)
community planning concepts suited to the
water supply and waste disposal requirements
of the Arctic; and (4) concepts for individual
housing must be better correlated with the
characteristics of the community and utility

- service needs. Emphasis should be on the

use of locally available resources.

64-0085
Apply imagination to urban problems.
American City, 79(12):86, Dec. 1964,

Sp=eches delivered at the 1964 Public Works
Convention and Equipment Show, included two
talks on refuse handling. One outlines the
‘do’s’ and ‘don’ts® of specifying an
incinerator, and the other presents the pros
and cons of vacuumized sweeping.

64-0086

Baker, J. S. A cooperative municipal refuse
disposal program Prince George's County,
Maryland. College Park, University of
Maryland, Sept. 1963. 35 p.

A committee was appointed tc study a refuse
collection and disposal report prepared for
the Washington Suburban Sanitary Commission

on the Anacostia landfill. The report noted
that the expected life of the Commission’s
Anacostia landfill was only five to six

years. This consideration moved the committee
to undertake a study of the feasibility of
forming a cooperative municipal refuse
disposal facility that would be operated by
and available to the cities and towns in
Prince George’s County. The services of the
staff of the Maryland-National Capital Park
and Planning Commission were obtained for



EE

gEST COPY AVARABLE

locating possible landfill sites that would
conform with regional land use and planning
considerations. The problems involved and
criteria used in selecting landfill sites
are discussed. A detailed description is
glven of 15 possible landfill sites and
estimated costs are tabulated. An automatic
data processing system was employed as a
computing aid in determining the most
economical cooperative refuse disposal
program. Two alternatives for refuse
disposal other than the formation of a
municipal cooperative are given. It is felt
that better services can be obtained from a
regional agency than can be provided
independently or through a cooperative
arrangement. Thorough evaluation of the
composting method of disposal is suggested.

64-0087
Baker, J. S. Planning a cooperative municipal
landfill. In A cooperative municipal refuse

disposal program Prince George’s County,
Maryland. College Park, University of
Maryland, Sept. 1963. p.5-11.

A problem associated with developing a
cooperative municipal landfill program is

that landfills are limited to fixed geographic
locations that must meet a number of rigid
criteria. The physical location of a

possible landfill site becomes a limiting
factor as well as the charges for the disposal
at the site. The approach taken in this

study was to consider the possible use of
several landfill sites and to investigate the
use of an incinerator and several refuse
transfer stations on a cooperative basis.

The possible use of the composting method was
also investigated. Several private firms

were asked to comment upon the feasibility

of establishing composting plants in Maryland.
The criteria used in selecting possible
landf1ll sites eliminated any site that would
not serve a population of 15,000 for at least
ten years (a total fill volume of 150 acre-ft).
At least one acre of the site should be
considered unusable for filling because of
land requirements for buildings and roads.
The location of landfill sites on public
lands is highly desirable and every effort
should be made to locate landfill sites that
might allow the reclamation of public
lowlands for recreational or other uses.
Other factors of importance are the geological
formations underlying the proposed landfill
site, and the soil and drainage characteristics
of the site.

.
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64-0088

Baker, J. S. Preliminary site locations. In
A cooperative municipal refuse disposal
program Prince George’s County, Maryland.
College Park, University of Maryland, Sept.
1963, p.12-17.

Fifteen sites that may be suitable for use as
sanitary landfills were indentified. A
detailed description of each site is included.
The larger landfill sites are privately

owned and are located, generally, to the

south of the majority of the cities and

towns included in the study. Landfill sites
owned by public agencies are generally smaller,
but are located closer to the population
centers than the larger sites. The costs

of purchasing privately owned land was
estimated to be high, in some cases as much

as $40,000 per acre. Estimated costs of
refuse disposal for each potential landfill
site under various degrees of utilization

are tabulated. The estimates include the
following cost factors: labor for weighing,
compacting, covering and supervision; the

cost of maintenance, repair and operation of
equipment; the cost of utilities including
telephone, heat, light and water; amortization
of the costs of initial land development,
original equipment purchases, and the cost of
purchasing the land; sinking fund requirements
for the replacement of equipment;
administrative costs. Cost projections were
also prepared for an incinerator and for
operating two transfer stations and are
tabulated.

64-0089
Baker, J. S. Designing the cooperative
program, In A cooperative municipal refuse

disposal program Prince George’s County,
Maryland. College Park, University of
Maryland, Sept. 1963. p.18-30

Automatic data processing systems were
employed as a computing aid in determining

the most economical cooperative refuse
disposal program possible within the
alternatives available. Descriptions of the
problem and of the instructions given the:
computer for solving the problem are presented.
The results of the first cycle are of
significance only if a regional agency, such
as the Washington Suburban Sanitary Commission
or Prince George’s County, owned and operated
the sites selected, made the sites available
to private collectors, and the sites were

used to near capacity. The results of the
final cycle indicated the formation of four
separate cooperatives with disposal costs for
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varfous landfill sites varying from $1.64 to
$2.39 per ton. The criteria used were
selected with a view toward providing for the
max lmum utilization of each of the most
desirable landfill sites. The smallest cities
were removed until the landfill utilization
equaled or was slightly less than the full
capacity of the landfill site. The first

step in the formation of a cooperative would
be appointment of a committee or hoard,
consisting of representatives from each of

the cities corsidering participation in

the cooperative, to study the feasibility

of such a program. One method for sharing the
costs of a cooperative landfill is to
distribute the initial and operating costs

on a population basis. Using the example

of the cities that might form a cooperative
with a particular landfill site, a breakdown
of costs for each city is presented.

64-0090

Baker, J. S. Alternatives to a cooperative
program. In A cooperative municipal refuse
disposal program Prince George’s County,
Maryland. College Park, University of
Marvland, Sept. 1963. p.31-33.

The two basic alternatives for refuse disposal
other than the formation of a municipal
cooperative are: wutilizatio: of refuse
disposal facilities provided by a regional
agency such as the Washington Suburban
Sanitary Commission or Prince George’s
County; or establishment of refuse disposal
facilities on an individual city basis. The
Washington Suburban Sanitary Commission has
given no indication of an intent to abandon
its refuse disposal functions in Prince
George’s County. Cities and towns could
work toward an improved regional refuse
disposal program by urging the regional
agency to establish several disposal sites

at convenient locations throughout the
County. The regional approach should not
exclude the active participation of
municipalities in the formation of nollcies. .
and operating procedures. Some cities may
wish to continue operating their own refuse
disposal facilities or to use private
facilities. As the metropolitan area
expands and landfill sites are depleted,
however, continuation of independent, landfill
operations will become less feasible.
Cenerally, the use of independent refuse
disposal operations will be limited to
cities located on the outer fringe of the
metropolitan area.
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64-0091

Barton, A. E. Labour relations in public
cleansing in Great Britain. Presented at
Eighth International Congress of Public
Cleansing, Vienna (Austria), Apr. 14-17,
1964. 13 p.

The history of public cleansing in Great
Britain {s traced. Comparative pictures and
Job deccriptions of the refuse collector in
1900 and in 1964 are provided. The numerous
old and worn out workers on the Cleansing
staff in the early 1900’s are noted. A
great part of the work had to be done at
night and there were complalints on the way
men carried it out. The attire of the refuse
collector with his horse-drawn vehicle is
described along with his typical duties. A
53 to 60 hr work week was common. No social
security or welfare hencfits were available.
The dustman had to be a tough character to
accomplish this dirty and physically demanding
job which lacked present-day standards and
innovations. The wage increases through the
years are shown, as are the decreasing hours
of work for the various jobh categories.
‘Joint consultation®’ which enabled the
employed and employee to work together for
their mutual benefit, has becn used in
industry but has not been common in Public
Cleansing Departments in Great Britain. The
author describes two .Joint Consultative
Committees he has been instrumental in
forming. Each committee, made up of
representatives of all sections, mcets the
Head of the Department and his principal
officers at monthly meetings. The influence
of mechanization upon Public Cleansing is
reviewed. Training courses enable promotion
to a higher paying job. The various forms
of social security and welfare benefits,
including sickness and disablement insurance
are described. Trade Union membership is
either compulsory or desirable as it is
thought to have been instrumental in securing
better working conditions and welfare
provisions.

64-0092

Bell, J. M. Development of methods of
sampling and analyzing munfcipal refuse
Purdue University 1957-1962, Lafayette, Ind.,
Purdue University. 18 p.

The first two years of this project dealt
principally with various sampling mcthods for
determining the composition of a large
quantity of refuse such as a truckload of
8,000 1b, Results indicated that one has 95
percent confidence of being no more than 20
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pereent in error by analyzing a quarter of a
truckload of refuse when estimating such
paramceters as percent by weight, percent by
volume, bulk density, percent moisture, percent
ash, and calorific value of the parbage,
combustible, and nonecombustible portion of
the refuse. Also included in the first 2-vear
study was a sampling procedure in which
samples were obtained on a household basis

in order to show the variation In quantity
and quality of refuse from individual
households throughout a homogencous
residential area within a community. A
statistical analysis of the data gave sone
idea of the necessary number of households to
be sampled in a homogencvous are¢a of a
community in order to obtain a desired
accuracy with a certain percent confidence.
Field studies were conducted in order to
obtain samples of refuse for laboratory
analysis as well as to estimate the accuracy
of the method used in ohtaining the samples.
A special study was conducted fn the early
part of the project in order to obtain
information concerning the laboratory
technique of drying and grinding refuse
samples prior to subsequent chemical
analyses. Recommendations for future
research are given.

64-0093

Black, R. J. A preliminary report on the
proposed plan to dump refuse at sea by the
Cityv of San Juan, Puerto Rico. U.S.
Public Health Service, Mar. 1963. 14 p,

Pertinent information was assvmbled to
evaluate the proposed plan of the City of

San Juan to dump its refuse at sea. Prescent
disposal methods used by the city and ocean
disposal of refuse by other cities were
considered. Length of occan haul and

docking and loading facflities were studied.
The Citv of San Juan is now collecting an
average of 662 tons per day of refuse.
Although crushing or baling would add
approximately $0.80 to $1.00 per ton to the
cost of refuse handled, such processing

might be worth the additional costs provisions,
to reduce floatage problem. Tentative contract
provisions, to be reflected in private
contractors®’ offers, are critically examined.
It was generally concluded that the dumping

of refuse at sea would provide the cityv with
inexhaustible refuse disposal facilities at
less cost thaun other available methods. Total
costs are expected to range from $2.00 to
$3.00 per toa for quantities of 500 to 600
tons per dav. It was recommended that wind
and current conditions be observed, transfer
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structures and buildings be made of concrete
or hrick, alternate disposal facilitics be
provided, and wood and similar floating
materials b¢ disposed of at a landfill. Since
the city would be forced to operate landfills
for at least a sizcable portion of its refuse,
suitable lands should be acquired and rescrved.

64-0094

Black, R. J. The solid waste problem in
metropolitan areas. California Vector Vicws,
11(9) 51, Sept. 1964,

The magnitude of ~he present solid waste
problems in urban areas is emphasized. The
local government outlay for refuse collection
and disposal, over $1.5 billion, is exceeded
only by expenditures for local schools and
for roads. The private sanitation industry
also expends about $1.3 billion additional
vearly. Major problems discussed include

the population explosion; increasing per
capita rate of refuse production; scarcity

of land for sanitary landfill; pollution from
open dumps; high citizen apathy; air and
water pollution; vector control; occupational
health; accident and fire prevention;
continued, unlawful feeding of raw garbage

to swinej and high accident rate of sanitation
wvorkers, twice that of policemen and firemen.
The author recommends much research in
collection methods, since 85 percent of the
Aisposal cost is in collection. State legal
authority to provide arca-wide refuse service
is badly necvded, and has been provided in
only nine states. lLegal action coupled with
the growing body of technical information
should enable more cities to cope effectively
with their solid waste problems.

64-0095

Bugher, R. D. Progress begins with research.

APYA [American Public Works Association] Repunrter,
Apr. 1962, 1 p.

This editortal points out the concern of

the Am-rican Public Works Association over
the fact that very little money is going into
the field of research for development of
improved methods of collection and disposal.
Therefore, the A.P.W.A, has attempted to
alleviate this problem by publishing a book
on Refuse Collection Practice and by
requesting the Department of Health, Education,
and Welfare to ¢stablish a broad program of
basic and applied research in this particular
field of activitv. The organization notces
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that legislation i8 now in action to support
the kind of program that is re¢ally needed.

One study now biing conducted by the U.S.
Public Health Service proposes: (1) to dispose
of wastes through chutes connected to a

system of vacuum tubes; (2) to compress

refuse into reusable briquettes; and (3) to
use mathematical models to determine the
optimum refuse collection system in specific
areas.

64-0096

California State Department of Public Healthh.
Environmental health survey for the Santa
Rosa area. Sonoma County, Calif.

Ci{ncinnati, U.S. U.S., Public Health Service,
Aug. 1963. p.1-76

Health, planning, public works, and housing

personncl from Sonoma County and seven surrounding

countries attended a course on Urban Planning
for Environmental Health. A survey of the
Santa Rosa area was conducted, findings were
evaluated, and group reports were written.
The reports cover water, sewerage, refuse
collection and disposal, air pollution control,
housing, general environmental health, vector
control, and planning. Recommendations for
improving the environmental health of the
comnunity are listed and a program of
implementation is summarized. A roster of
student and staff participants is appended.

64-0097

California State Department of Public Health.
Refuse collection and disposal. In
Environmental health survey for the Santa
Rosa area. Sonoma County, Calif.

Cincinnati, U.S. Public Health Service,

Aug. 1963, p.29-35,

Private companies operate under contract or
franchige to the individusl cities to provide
regular refuse collection service. Refuse
collection in Santa Rosa is a mandatory
scrvice for which $1 is automatically

charged on each water bill. Domestic

garbage is collected weekly and each household
is provided free curb collection of 1 cu yd
of refuse weekly. Packer trucks are required
for the collection of garbage while open
vehicles are used for refuse collection.

The county provides seven disposal sites
containing 97 acres of disposal area but
having an average life expectancy of only 4
to 5 yrs. Twelve ft deep trenches are dug
and designated for public or commercial
disposal and salvage. The refuse, after
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burning, 18 compacted with bulldozers and
covered with a dirt layer every 48 hr. It
costs the county 15 cts per cu yd of
uncompacted refuse to operate the disposal
site. Sixty-~five percent of the operational
costs are covered by disposal and license
fees. The refuse 18 not covered often
enough to prevent fly breeding and the burning
phase causes some air nollution. The
uncovered refuse provides nests for many
vectors and the salvage pile 1s unsightly.
Special problems are created by the waste

of the fruit processing plants. By relating
the refuse disposal plan to the general
plans 1t might be possible to create
sanitary landfills on land that can be
reclaimed for future use, such as park sites.

64-0098

California State Department of Public
Health., Vector control. In Environmental
health survey for the Santa Rosa area.
Sonoma County, Calif. Cincinnati,

U.S. Public Health Service, Aug. 1963,
P057'61 .

In two resort areas, most of the garbage

cans were uncovered and there was a less than
satisfactory system of cleaning the cans. A
tannery proved to be a major source of fly
breeding due to poor sanitation practices.
Neither of the two county dumps had adequate
vector control. Investigation of chicken

and cattle ranches revealed excess storage

of manure. There is a definite vector
problem in the central section of Sonoma
County. The legal right to control vector
problems is derived from two types of
statutory provisions: those relating te the
control of public nuisances and those relating
to the control of communicable disesses. What
is lacking is adequate finances.

64-0099

California State Department of Public Health.
Environmental health survey Greater Santa
Cruz. Santa Cruz County, Calif.

Cincinnati, U.S. Public Health Service, Dec.
1963, 74 p.

Health, planning, public works, and housing
personnel from San.? Cruz County and six
surrounding counties o”tended a course on
Urban Planning for Environmental Health.
Many hours were spent in and out of class
assembling and evaluating findings, writing
group reports, and preparing recommendations.
The reports covered water services, sewerage
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control, housing programs, environmental
health programs, and planning. A list of
references and a roster of staff and
student participants is appended.

640100

California State Department of Public Health.
Refuse collection and disposal. 1In
Environmental health survey Creater Santa
Cruz. Santa Cruz County, Calif.

Cincinnati, U.S. Public Health Service,

Dec. 1963. p.37-40.

Weekly refuse collection service is mandatory
in the city of Santa Cruz for all of the
incorporated area. The service consists of
weekly backyard pickups of one 30-gal can

of garbage and one 30-gal can of rubbish,

The fee for this service 1s $1.40 per mo for
each premise. The city uses seven radio
equipped packer-type trucks for this service;
also tvo open-type trucks are available for
rubbish during seasons of heavy needs; 1,181
commercial enterprises are also served by

the city but the pickups and charges are on
the basis of frequency of collection and
volume of material. In some cases, the

city is using bulk bins of 1 and 2-cu yd
capacity for commerical accounts. There is
one disposal site approximately 4 miles west
of the center of the city containing 150 acres.
The site was operating at a cost of 39 cents
per cu yd of refuse in 1962. During the
summer months, landfill is practiced.

During the winter months, some burning is
done. There have been instances where streets
and public places have been littered with
refuse, presumably by persons outside the
city who do not have refuse collection
service. It is recommended the acquisition
of additional disposal sites be considered.

A study should be made to consider increasing
the amount of rubbish collected from each
premise beyond the present limitation of one
30=gal can per week. Street sweepings
containing organic material and waste
building materials should not be accumulated
near the sewage treatment plant.

64.0101

California State Department of Public Health.
Environmental health survey of the Chico area,
Butte County, California. Cincinnati, U.S.
Public Health Service, Sept. 1963. 71 p.

Health, planning, public works and housing
personnel from Butte County and 23 surrounding
counties attended a course on Planning for
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Environmental Health. A survey was conducted
of the Chico area, the findings were cvaluated,
and group reports were written. The reports
covered water services, sewerage servlces,
refuse collection and disposal, air pollution
control, housing, general environmental

health, vector control, and planning. A brief
profile of Butte County is presented and a
roster of staff and student participants is
appended.

64-0102

California State Department of Public Health.
Scwerage systems. In Environmental health
survey of the Chico area, Butte County,
California. Cincinnati, U.S. Public Health
Service, Sept. 1963. p.23-28.

A new treatment plant, serving a present
population of 16,000, consists of the
following units: headworks, clarifier, sludge
digester, sludge drying beds, and percolation
and stabilization ponds. The sludge digester
is 60 ft in diameter and has a total volume
or 454,700 gal. 1t is capable of serving a
population equivalent to about 25,000. The
sludge drying beds are 16,000 sq ft in area
and have been used very little up to the
present time. There are four ponds with an
approximate total area of 102.7 acres. No
city ordinance exists pertaining to the
discharge of industrial or commercial

wastes to the sewers. It is recommended that
the City develop plans for the time when they
can no longer dispose of their sewage on the
property they presently own. The Health
Department should be consulted before any
sludge from the treatment plant is used on
city parks. Laboratory facilities at the
plant should include facilities for testing
dissolved oxygen, sulfides, and detergents.

64-0103

California State Department of Public Health.
Refuse collection and disposal. In
Environmental health survey of the Chico area,
Butte County, California. Cincinnati, U.S.
Public Health Service, Sept. 1963. p.29-33.

Within the corporate limits of Chico, six
private scavengers are licensed to collect
refuse. To pick up one 32 gal can per

week, the maximum chargeable rate is $1.25
per month. Inside the city, leaves and lawn
clippings are remnved by.the city on those
streets were pavement extends curb to curb.
Garbage disposal units are allowed to be
installed in both city and county areas.
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Incinerators are permitted within the city
subject to fire department regulation. The
primary city-county disposal area 1s 3 miles
east of Chico and consists of 10 acres of
land. Maintenance of the city-county site
costs from $2,000 to $2,500 per yr which is
split evenly between the agencies. Burning
is constant and as an open disposal area it
was found to be deplorable. It is recommended
that the site should be immediately cleaned
up and abandoned or converted to a sanitary
landfill. Twice weekly pickups of garbage
should be mandatory during warm weather. The
feeding of garbage to hogs should be
eliminated or conform to state laws,

64-0104

California State Department of Public Health.
Vector control. Tn Environmental health
survey of the Chico area, Butte County,
California. Cincianati, U.S. Public Health.
Service, Sept. 1963. p.52-57.

Present responsibility for vector control
rests with two agencies--the Butte County
Mosquito Abatement District on mosquito
control and the Butte County Health
Department handling most other vector

control problems. The city dump revealed

an ideal situation for a large rodent
population. Maintenance of the present
municipal refuse disposal site allows
incomplete burning of organic matter which
provides media for fly breeding. 1In recent
years, wastes from walnut packing operations
have produced large numbers of flies, A
feasibility study should be undertaken of
consolidating the three mosquito abatement
districts of the county. Plans should be made
now for an intensive flea and rodent control
effort on the existing dump site prior to its
abandonment.

64-0105
A cleaner Falkirk. Public Cleansing,
54(4):866=867, Apr. 1964,

The annual report on refuse collection and
disposal of Falkirk, Scotland is reviewed.

A new Lacre Vacuum Sweeper combined with a
system of street washing has improved street
cleaning. The issuance of dustbins under a
Municipal Scheme has improved the storage
and collection of refuse. The city has
tested household refuse in its composting
plant and has found that such refuse compost
is satisfactory.
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64-0106

Collect 12,000 tons of refuse monthly from
resort city. Refuse Removal Journal,
7(9):26, 60, 68, Sept. 1964.

Atlantic City, New Jersey, generates 12,000
tons of rubbish each year, not including
garbage. The collection of rubbish from the
city’s beach, boardwalk, households and
commercial enterprises is outlined. The
city operates a sanitary landfill and an
incinerator, which burns 300 to 400 tons of
combustible refuse per 24 hr.

64-0107

Creisler, J. Tidal wave creates sanitation
problems. Public Works, 95(12):68-70,
138-142, Dec. 1964.

Sanitation problems connected with damage
done by the tidal wave which hit the. coastal
town of Crescent City, California, as a
result of the Alaskan earthquake of 1964,
are discussed. The job of cleaning up was
done in three phases: (1) securing of the
area and posting quarantine signs on all
food establishments; (2) cleanup of debris,
destruction of damaged buildings and removal
of public healtii hazards by local agencies;
(3) similar action by the U.S. Army Corps of
Engineers. The local agencies began their
phase of the work as soon as the area was
safe; the U.S. Army Corps of Engineers moved
into the area 8 days after the seismic sea
waves hit. Since the city water supply and
sewage system remained intact, the main
sanitation problems were debris removal,
control of damaged foodstuffs and liquor,
and determining the public safety aspects of
buildings damaged by the tsunami. The methods
used to resolve these problems are described
in detail, as are special problems such as
the obtaining of disposal equipment,
systematic inspection and marking of damaged
buildings, and the legal aspects of the
problem. The need for and use of ‘law
enforcement personnel during all phases of
the sanitation program are stressed. 8§ix
weeks from the day the tsunami hit, the
cleanup work was finished and the sanitation
program completed.

64-0108
Daily collection of 25 million lbs. creates

problem for Ohio. Refuse Removal Journal,
7(11) :26, Nov. 1964,

The State generates 25 million 1b of refuse
daily and spends $35 to $40 million annually
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for its collection and disposal. A pronounced
trend is the steady and constant change in

the nature of the refuse. There is a decrease
in the per capita production of garbage and
ashes and a corresponding increase in rubbish.
House containers and three types of collection
service in general use--private hauling,
contract collection, and municipal collection
are discussed.

64-0109

Dateline: Vienna. APWA [American Public
Works Association] Reporter,

31(9):10, 18, Sept. 1964.

Some of the technical papers presented at the
Vienna Congress of the International Public
Cleansing Association are reviewed. Alan E.
Barton of England reported on the improved
working conditions provided for refuse workers.
Minoru Shirakawa reported on public cleansing
practices in Japan. Some of the refuse is
now being collected from plastic containers
instead of the open wooden boxes formerly
used. The water content of refuse in Japan
ranges from 40 to 80 percent; most of it is
used for sanitary landfill, some is burned,
and a small portion is used for making compost.
There are 20 composting plants in Japan
producing about 600 tons of compost per day.
Unfortunately the market for compost is not
very good in Japan. Franz Fischer of

Austria presented a paper on the new 600

ton per day Von Roll incinerator which was
placed in operation in Vienna in May, 1963.
He described a method and calorimeter
developed for the determination of the
calorific value of refuse. R. Dijkshoorn of
the Netherlands presented a paper on a large
centralized incinerator to be constructed in
Rotterdam. Studies are now underway in
Germany and Switzerland on the effect of
incombusted incineration residues on
groundwater. V. Kaupert of Germany discussed
the various types of refuse collection
equipment utilized by German cities.
Pneumatic tipper and the various hydraulic
bin-tipping devices now in use have replaced
strenuous manual loading. O. Tope of Germany
reported on the wide variety of mechanical
equipment that has been developed for street
sanitation work.

64-C110

DeKalb County, Georgia, Board of Commissioners.

Sanitary operations. Atlanta, Ga.,
International Incinerators, Inc., Dec. 1963,
23 p.
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The growth of the DeKalb County, Ga.,

sanitary department and the history of the
county’s first incinerator are reviewed. The
incinerator has a capacity of 150 truckloads
and its furnaces maincain controlled heat
between 1,400 and 1,800 F. Two rotary ovens
have a capacity for burning 300 tons per day
of refuse. Smoke passes into a mixing chamber
where water is spraved through 20 separate
nozzles, picking up soot, ashes, and other
impurities. Residue from the kilns is picked
up by trucks for storage or immediate use.

The county expects to salvage and sell

between 20 and 25 tons of metal collected
daily from the incinerator. A study was

made of refuse preparation, storage,
collection, transportation and disposal in

the county, plus the existing Sanitary
Division problems and the recommended solutions.
To alleviate the unsatisfactory past
operations, the County Board of Commissioners
adopted a new Sanitation Ordinance. The
Ordinance is presented in full. Collection
practices were modified, short and long range
transportation plans were made, and the DeKalb
County Sanitary Division was reorganized. An
organization chart and description of the
Sanitary Division are included.

64-0111

Deming, G. H. Professional training for solid
wastes management (public cleansing) in

Great Britain and other European countries.

_Public Health Service. Washington, U.S,

Department of Health, Education, and Welfare,
1964. 63 p.

Although the amount of refuse to be disposed
of and the problems connected with its
disposal are both increasing yearly, the
development of skills and manpower needed

to deal with the situation are not keeping
pace. The consideration of these problems
together with the realization that significant
progress has been realized in Great Britain

in the training of public cleansing personnel,
led to the initiation of this study. The
British experience is examined from the
standpoint of training opportunities offered
by higher educational institutions, the
growth of professionalization in the field

of public cleansing, the role in The Institute
of Public Cleansing and the national
ministries, and the elements of job
satisfaction., In addition, some observations
are noted with respect to training in other
European countries. The British experience
may have utility for those in the United
States who are concerned with the provision

of academic curricula and training facilities
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designed to meet manpower needs in solid
wastes management.

64-0112

Dietrich, D. Ephrata, Washington decides
to ‘do something’ about its garbage disposal
problems. Western City 40(11):34, Nov. 1964.

At Ephrata (7,000 pop.) the 3 man municipal
sanitation crew offers weekly pickup at $1.50
per month, Commercial areas are serviced
more frequently and at a higher rate., All
refuse cans (there is no limit to number)

are required to be placed on elevated racks
18 in. above the ground. 1If there are any
violations of any of the sanitary
requirements, a bright red warning tag is
left. The crew uses a 20 vd Carwood packer
for pickup and a Caterpillar 955H Traxcavator
at the landfill. Cleaning and maintenance of
equipment is performed on a regular schedule.
The crew is fitted with white uniforms to
present a good appearance to the public. At
the landfill, rotation of two trenches allows
clean dumping facilities each day. Although
there is unlimited public use, they allow no
scavenging.

64-0113 .

Dodson, J., and H. Wallman. Research on a
waste svstem for aerospace stations.

Technical Report AMRL-TDR-64-33,

Ohio, Aerospace Medical Research Laboratories,
Air Force Systems Command, Wright-Patterson
Air Force Base, May 1964. 73 p.

An engineering evaluation was conducted to
select an optimum waste management system
for collection, storage, and/or disposal of
feces and urine in a space station under
weightless conditions. Based on this study,
a detailed design of an optimum waste
management system was prepared for a 7-man,
15-day mission. Tests performed on a
breadboard model of the feces collector
demonstrate the feasibility of the selected
approach. The optimum waste management system
is based on separate collection of urine and
feces. The feces are collected, stored, and
partially dried by space vacuum in one piece
of equipment; urine is collected in plastic
urinals, sterilized, and transferred to a
diaphragm-type, spherical, storage tank for
intermediate storage prior to water recovery,
treatment or disposal. Tests performed on
the breadboard model demonstrate the
feasibility of the recommended approach with
regard to: (a) lack of pressure buildup with
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partially dehydrated feces, (b) satisfactory
odor removal from recycled air, and (c)
complete bacterial removal from vented gases.

64-0114

An editorial. Refuse Removal Journal,
7(10):12, Oct. 1964,

The Ynited States spends $3 billion annually
to collect and dispose of solid wastes, but
only $200,000 on research in solid wastes.
This compares unfavorably with the percent
of gross that private enterprise sets aside
for research. The shortcomings of the current
ways of disposing of wastes, and research
into the possibility of reclaiming garbage
and rubbish by extracting the basic chemical
components, not just by salvaging the
nrn-combustibles are discussed.

64-0115

Eldredge, R. W. 1963 Refuse disposal study
St. Joseph County, Indiana. Chicago, U.S.
Public Health Service, 1963. 37 p.

Public Officials requested the Indiana State
Board of Health and the U.S. Public Health
Service to study the refuse collection
disposal practices in St. Joseph County and
make recommendations for the improvement of
service. Results of a field survey showed
that the majority of solid waste disposal
sites were operated as open dumps.
Alternative methods of waste disposal were
investigated. County-operated sanitary
landfills were recommended. An ordinance to
regulate sites and methods was also strongly
recommended. The ordinance should contain
minimum standards for operation of sanitary
landfills and incinerators. Allowance should
be made for any new or improved methods of
refuse disposal. Location of sanitary
landfill sites should be cooperatively
selected so that maximum usage can be made
of the finished fill by park, industrial,

or recreational facilities. Incineration
should be considered only when available
sanitary landfill sites are too remote for
economical transportation of refuse.

64-0116
Franborough. Public Cleansing, 54(1):670,
Jan. 1964.

According to its annual report on refuse
collection and disposal, Farnborough, England,
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was hampered by severe weather, an increase
in work from new development, and a shortage
of labor due to sickness among personnel. In
addition, the existing tipping area will be
exhausted by the end of 1964; a joint
neighboring program with neighboring
communities is recommended. Salvage
collection is profitable.

64-0117

From kitchen sink to refuse tip. Surveyor
and Municipal Engineer, 124(3766):47-48,
Aug. 8, 1964,

A commercial system for the disposal of
household waste is described. Normal refuse
such as bottles, cans, cartons, and kitchen
waste are disposed of through the kitchen
sink and flushed by normal waste water into a
collecting basin from which it is removed
mechanically by tanker vehicle to the
municipal dump. The trap and waste tube are
specially designed to accommodate objects such
as bottles and cans. From the time the waste
is placed in the sink until it reappears at
the dump, it is uizen, untouched, and
without an offensive odor. There are no
moving parts, electrical devices, or grinders.
The collection tankers empty each collection
chamber of both refuse and water by vacuum.
The water is removed by squeezing with hydraulic
pressures up to 1,000 psi inside the tanker
and drained to the sewer through a one-eighth
in. screen. The system is especially adapted
to use in high-rise apartment houses if
installed during construction, but it can be
placed in existing buildings.

64-0118
The golden yellow hearse.
79(3):26, Mar. 1964,

American City,

A golden yellow dead=-animal truck responds

to calls to collect large animals that die in
New York City. The average week consists of
six carcasses, most of them horses. The
completely enclosed truck features a large
tail gate that acts as a ramp when folded
down, After the sanitation men attach one
end of a cable to the unfortunate animals’
hind legs, a winch in the back of the truck
pulls it into the enclosure. The carcasses
g0 to a rendering company nearby which salvages
them for glue, fertilizer and hides. After

a thorough cleaning, the truck gets sprayed
with a sweet-smelling substance.
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64-01i9
Gordon, M, Sick cities.
Macmillan, 1964. 366 p.

New York,

The problems of cities and of .urbanization
are discussed in terms of highways, traffic
problems, air pollution, water supply, parks
and recreation areas, crime and police
protection, fire education, libraries, noise,
waste collection and disposal, taxes and
public expenditures, the overlapping units

of government, and planning. The book
contains 15 chapters and a subject index.

64-0120
Harrogate. Public Cleansing, 54(1):669,
Jan. 1964. ’

The annual report on refuse collection and
disposal of Harrogate, England is reviewed.
There is an increase in tonnage and volume,
and the growth of building on the perimeter
of the town is affecting the length of haul.
Refuse is disposed of by controlled tipping
which has resulted in reclaimed land.

64-0121

Haug, L. A., and S. Davidson. Refuse
collection and disposal survey indicates
changing trends in 118 Western cities.
Western City, 40(4):26, 28, 30, 31, 34, Apr.

The current survey indicates that 27 percent
of 118 cities include backyard collection as
part of their basic service. Some cities
collect rubbish from curb or alley and garbage
from the rear year. Often, if there is a
market, waste material is separated into: (1)
clean paper, (2) glass, (3) metals, and (4) food
wastes for hog feed. Most cities report
refuse collection by cities most popular,
followed by private arrangements and contract
services. The size of packers is enlarging,
as shown in Inglewood, California, which uses
38 cu yd capacity packers and in South Gate
with 30 cu yd capacity packers. The packer
design, a relatively new piece of equipment
permits a one-man operation. The vast majority
of cities set maximum container size or

weight by ordinance with the largest number

of cities setting the limit at 30 to 35 gal.
(The article also contains an extensive chart
on ‘Collection and Disposal of Garbage and
Refuse in 118 Western Cities’.)

64-0122
Hope, M. C. Keynote address. In Proceedingsj
Ad Hoc Conference on Solid Waste Training.
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Robert A. Taft Sanitary Engineering Center,
Cincinnati, Nov. 4-6, 1964, U.S. Public
Health Service. p.1-6.

Storing, collecting, treating, and disposing
of solid wastes from our communities,
business establishments, industries, and farms
pose problems of mounting complexity and
urgency. JIncreasing concentrations of
people in urban areas and improved living
standards result in rising refuse/person
production. Furthermore, present management
methods are already largely inadequate for
the problem at hand, and the public is not
demonstrating the requisite concern that
authorities need as a mandate for action.
Solid waste management is, in large part,

a majer economic problem. Public and
private costs total about $2.8 billion;

75 to 80 percent of this amount is spent

for collection. Local officials, as in

New York City, Boston, and Los Angeles are
striving to solve the problem. Planning
agencies--multi-jurisdictional,

city-county, and county--have completed

or are in the rocess of producing 31
research studies. State leadership is
essential, yet only nine states have achieved
major progress. In the Federal Government,
the Public Health Service provides technical
assistance, guidance and consultation,
besides economic ald. It 1s cooperating with
‘the Tennessee Valley Authority (composting)
the various APWA (handling), and various
universities (training). More research is
required on the characteristics of solid
wastes and new processes for transportation
and ultimate disposal, Better communication
must exist between researcher and
practitioner. Important legislation has
been introduced but not yet enacted.

The magnitude of the dilemma calls for
combined effort throughout the nation.

64.0123

Hughes, K. S. Dispose of wastes, Sanitation
Series No. 6. U.S. Department of Agriculture,
Federal Extension Service, June 1963. 10 p.

Waste disposal methods for rural areas are
presented. = Topics covered include: garbage,
trash, human wastes, sanitary latrines, waste
water, animal wastes, and dead animals. This
booklet 1s designed as an aid to extension
and village workers in many countries.

64.0124

Jacocks, F. A. Environmental sanitation
surveys. (.S. Public Health Service, Oct.
1962, 12 p.
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The need for planning is evident in many
fields~-assessing the present situation as
well as the accumulation of data so that
guides can be established for future
activities. With this in mind the Public
Health Service has prepared an Environmental
Health Planning Guide which deals with the
following subjects: health agency operations,
planning agency, air pollution control,
housing programs, radiological health, refuse
collection and disposal, sanitation programs,
sewerage services, and water supply services.
The Guide serves its most useful purpose in
areas where there is no organized planning
group, TField surveys at Omaha, Nebraska;
Lake county, Illinois; and Fort Wayne,
Indiana; are disucssed. Corrective actions
after these surveys are presented. The Public
Health Service believes that it can best
fulfiil its obligation in the field of
environmental health planning by use of two
week resident courses, given approximately
twice a year, short (usually two days)
orientation courses, and by assistance in
field demonstrations courses. Places where
these courses are held are given.

64-0125

Kampschulte, J. Urban sanitation. VDI’
(Verin Deutscher Ingenieure) Zeitschrift,
106(14) :599-603, May 1964,

International problems of waste disposal

and modern ways and means of coping with them
were discussed at two technical meetings.

The meetings were accompanied by an exhibition
of the newest models of street cleaning
machines and waste removal trucks, including
new sweeping machines (one with a loading
capacity of two tons), a number of snow

plows, snow blowers, and sand strewing
vehicles, some with salt blower attachments.
The newest concept in the field of waste
disposal is a recommendation to state the
amounts of waste by weight, the annual

amounts of waste by ton per year. Currently,
plastic waste containers are being tried

out in various cities in West Germany. Paper
bags have been introduced in places (e.g.
hospitals) where it can be guaranteed that no
glowing ashes will be deposited. Large refuse
containers have come into more extensive use,
mainly because they can be removed and
replaced by vehicles operated by one man.
Almost all waste removal trucks are now
equipped with facilities for compacting the
waste to one-third of its volume. Bulky
refuse is handled by special vehicles with
large conical drums which can crush even

large objects, such as pieces of furniture.
(Text-German)
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64-0126

Kaupert W. INTAPUC conference in Vienna,
Austria. Staedtehygiene, 15(8):187-189,
Aug., 1964,

An international meeting on waste disposal
problems was held in Vienna, Austria. The
first papers discussed personnel problems

and the work output of street cleaners. It
was pointed out that the work output of a
street cleaner fluctuates between 45 percent
and 28 percent of the standard output,
depending on the width of sidewalks, obstacles,
steps, rain, wind, and working technique. It
was reported from Zurich that a mobile
hammermill equipped with a VW wmotor analyzes
the accumulating waste for qualification as
composting or incineration. It was suggested
that a uniform method of analysis be used
internationallv. It was also suggested that
in addition to composting plants, iIncinerators
are justified in smaller cities. The design
of the new waste incinerator in Vienna, which
consists of three furnaces with a capacity of
200 ton per day each, was discussed. Tt is
expected that the proceeds from the sale of
heat, which is supplied to hospitals, will
cover not only the operating costs but also
the costs for amortization. In conclusion,

a report on street cleaning vehicles was
given in which a multi-purpose vehicle for
sweeping, washing and snow plowing was

favored. (Text=-German)
64-0127
Klock, J. W. The sanitary scientist of 1970.

Public Health Reports, 79(1):71=-72, Jan. 1964.
The sanitary scientist must devise and apply
acceptable standards for air, water, waste
disposal, food, and shelter besides discovering
means to reconstitute the wastes produced

into usable commodities. Only when these two
tasks have been successfully undertaken, can
man fully utilize the resources of his
environment. To deal effectively with the
complex cyclic phenomena of nature--biological,
meteorological, and geological-- the scientist
of today must understand all facets of water,
sewage, air, solid wastes, radiological, food
sanitation, epidemiological, and industrial
hyvgiene problems. Certain fundamental skills
in basic areas are requisite, with a strong
chemical, biological, and engineering
backgrounds preferred. Especially important,
areas of study include physical chemistry,
biochemistry, the earth sciences, biological,
and social sciences. Thorough preparation

in mathematics and statistics for interrelation
and quantitative interpretation of these

O
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sclences is also essential. Once adequately
trained, the scientist can then favorably
coordinate the biological, geological, and
meteorological cycles of nature with health
and sanitation concepts.

64-0128

Kuehn, 0, Equipment -development. In
Proceedings; National Conference on Solid
Waste Research, Chicago, Dec. 2-4, 1963.
Ameriran Public VWorks Association, 1964.
p.85-vJ.

The development of changes and advancements

in refuse disposal trucks over the past ten
years, has been very limited. The most
revolutionary change has been the ejector
plate for removing the refuse from these units,
rather than dump type removal. A study

should be made of which size unit is the more
economical from the standpoint of compaction.
At the present time, a 10 or 12 yd body will
hold far more refuse by weight per cu yd than
proportionately can be put into a 20 or 25

yd unit. The items to which research efforts
could be applied are: study of equipment
use~segregating refuse-weight-equipment,
cost-man power-ejeétor plate, or dump
body-aluminum bodies and frames-plastic
material-all related to refuse truck use;

and engine study-size-HP-torque and formulas
to justify agreed on size of engine, etc.-twin
disc clutches-double reduction rear
axles=-lubrication-motor oils, etec.
-transistorized ignition-realistic preventative
maintenance program-wide tread aeroplane
tires. 1In new incinerators where two or more
cranes are used for bringing the refuse from
the pit up to the charging hopper, a
centralized control room is being advocated.
The advantages of this type of installation
are enumerated.

64-0129

Kumpf, E., and K, Maas. Refuse and waste
removal. International Research Group on

Refuse Disposal (TRGRD) Information

Bulletin No. 20. Washington, U.S. Department of
Health, Education, and Welfare, May 1964.
p.59-60.

This work presents a comprehensive
representation and explanation on the entire
subject of collection, removal, and
utilization of refuse from households,
communities, industry, and trade., Extensive
collaboration with local and foreign
speclallqts ensures complete and fundamental
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explanation, including special problems. It
covers all those problems of technical,
organizational, and economical kind, which
always occur in practice.  Extensive
information is also given about legal
requirements. This handbook will probably
be extended to four parts and later
supplemented from time to time following
technical developments. The first issue of
276 pages 1s now available and is highly
recommended.

64-0130
Labor relations in public cleansing. Public
Cleansing, 54(6):933~936, June 1964,

Two papers on labor relations presented by
the president of the Institute of Public
Cleansing of Britain and by the director of
Public Cleansing of Stockholm, Sweden are
reported. The first noted higher living
standards for the workmen as manifested by
greater pay and improved working conditions
and recommended joint consultation between
management and representatives of the workmen.
The second paper recommended the employment
of the incentive bonus system of piece-rates
of work to improve work quality and also
discussed transfer stations and incineration
in Stockholm.

64-0131
Leyland U. D. C. Public Cleansing,
54(1):671, Jan. 1964.

The annual report on refuse collection and
disposal of Leyland, England is summarized.

An increase in weight and volume of refuse,
partly due to town growth, and a rise in costs
is noted. The municipal dustbin scheme and
salvaging have been executed satisfactorily.

64-0132 '

McKee, J. E. Dimensions of the solid waste
problem. 1In Proceedings; National Conference
on Solid Waste Research, Chicago, Dec. 2-4,
1963. American Public Works Association,
1964. p.1-7.

It is conventional to divide the solid-waste
problem into two major areas: collection,
including storage, transfer, and transport;
and disposal, including any concomitant
treatment. For refuse, it is estimated that
80 to 90 percent of the total cost is
attributable to collection and transportation,
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with only 10 to 20 percent arising from
disposal by landfill operations. 1If
incineration is employed, approximately 60
percent of the total cost arises from collection
and 40 percent from incineration. 1In Los
Angeles County, the solid-waste problem is
over four times as large as the liquid-waste
problem on a dry~weight basis, slightly larger
in total annual cost, and over three times

as large on the basis of annual operating
cost. It is expected that comparative figures
for other metropolitan areas will be of a
similar magnitude. Total expenditures for
research in the area of liquid wastes are of
the general magnitude of $10 million per year.
In contrast, the total research expenditures
for refuse collection and disposal probably

do not exceed $200,000 per year. In the
absence of adequate collection aenforced

rules against burning, much of the trash of

a community may be converted into gaseous
pollutants by inefficient combustion.

Sanitary landfill has been shown tco ba an
effective and economic method of refuse
disposal in most areas. But land suitable

for landfill is fast disappearing in many
metropolitan areas. There is no sizable
market for compost from solid wastes and none
is likely to develop in the near future.

64-0133

Miller, M. The treatment of refuse in the
Soviet Union. Compost Science, 5(2):17-19,
Summer 1964.

A detailed account of refuse collection in °
Moscow is presented. For organizational
purposes a district administration and a
communal administration was established.

The district administration removes refuse
daily. The driver’s wages are graded and

a bonus incentive system is employed. The
communal administration is responsible .for

the supply and upkeep of the refuse containers.
Food residue collection, which is carried out
by the tenants of the buildings, is handled
separately and goes directly to pig food
factories. 1In-1962, a refuse utilization
plant with a capacity of 400,000 cu m per

year was put into operation. Refuse collection
in Moscow at this time was 1 million cu m per
year. Before the plant was designed, the
composition of refuse was investigated, and
the results are tabulated. One kg of residues
gives 1,400 cal of heat, thus giving a total
of 15 million kg cal, which is sufficient to
cover all the technological processes in the
plant. The design and reception unit of the
plant is described in detail. The refuse is
carefully sorted and 15 percent of it is
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composted. Cost of construction of the plant
has been estimated at 1.24 million rubles.
The factory is self-supporting, since the
receipts from the sale of the recovered scrap
and the 15 percent compost cover the costs.

64-0134

Morristown Chamber of Commerce. Refuse

collection and disposal. In Morristown.
Morristown, Tenn., Feb. 1963. p.18-19.

It is estimated that each person generates
one half ton of refuse per year in
Morristown. Because the characteristics of
refuse vary widely, several methods of
disposal are used. The selection is usually
based on what 1s locally acceptable and will
cause the least detriment to its environment.
City collection is available within the city
with residential collection once a week

and commerical establishments once a day.
within the county, the county provides for
the collection of garbage once a week to
approximately 2,500 homes with the remainder
of the county receiving a collection once
each two weeks. - All solid waste that is
collected within the city and county is fill
and cover for the garbage and the burning

of brush, sawdust, and wood scraps. This
burning operation contributes to the air
pollution problem and should be discontinued.
There are no regulations governing garbage
containers within the county. Action is
definitely needed as the collection only

once each two weeks creates a health hazard.
The city has a vector control and a continuous
rodent control program.

64-0135 ‘

Pacific Southwest Inter-Agency Committee.
Columhia Basin Inter-Agency Committee.
Suggested design criteria for refuse storage
collection and disposal in recreational areas.
Washington, U.S. Public Health Service, 1963.
20 p. ’

Many of the refuse and solid waste disposal
problems 1in recreational areas may be unique
to the extent of requiring special studies
and engineering judgment in the selection and
design of suitable facilities. Material is
presented to provide guidelines for
establishing effective sanitary refuse
disposal, practices, to describe various
methods of refuse disposal, and to suggest
procedures meeting public health requirements
with a view to promoting uniformity of
practice. The procedures presented are not
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proposed as firm standards or as regulations.
Preparation of refuse, storage containers, and
container racks is described. Collection
trucks suitable for use in recreational areas
are considered. Disposal by sanitary landfill
is recommended where possible and incineration
is suggested as the next best method. Emphasis
is placed on specilal procedures to prevent
rodents and wild animals from interfering with
the handling of solid wastes in parks,
campgrounds, and picnic areas.

64-0136

Pacific Southwest Inter-Agency Committee.
Columbia Basin Inter-Agency Committee.
Storage of refuse. In Suggested design
criteria for refuse storage collection and
disposal in recreational areas. Washington,
U.S. Public Health Service, 1963. p.4-6

Draining and wrapping of garbage prevents
corrosion of cans and odors. The collection
of garbage from recreational areas for hog
feeding should be discouraged. Bundles of
bulky wastes should not weight more than

about 50 1lb, and their length should not
exceed 4 ft. All garbage should be kept in
durable, watertight, rust resistant,
non-absorbent, and easily washable containers
that are covered with closefitting lids and
furnished with suitable handles. Lining the
container with paper or providing a disposable
plastic liner will aid in maintaining
cleanliness. The conventional heavy=duty
galvanized iron garbage can with recessed
bottom of 20 to 30 gal capacity meets all
requirements. Special attention should be
given to the construction and location

of containers in campgrounds and picnic

and cabin areas where animals are encountered.
The contalners should be effectively anchored.
All garbage containers at food service
establishments should be kept on concrete
slabs or elevated metal stands. All storage
racks should have open bottoms and should hold
containers at least 12 in. off the ground.
Concrete slabs are generally not as

.satisfactory as racks. When any liquid or

solid residue remains, it should be washed
from the can and flushed into the sewage
system. In campgrounds and picnic areas,
cans are generally loocated near roads for
convenience.

64-0137

Pacific Southwest Inter-Agency Committee.
Columbia Basin Inter~-Agency Committee.
Collection of refuse. 1In Suggested design

29



Collection and Disposal--General

criteria for refuse storage collectionﬁgst
disposal in recreational areas. Washington,
U.S. Public Health Service, 1963, p.7-9

Frequent, systematic, and reliable collection
service should be the goal of every
development. The frequency of collection
will vary according to the type of facility
being served, but, in general the following
periods should prevail: daily for large

food service establishments; twice weekly

for residential areas; and daily to once

or twice weekly for picnic areas, campgrounds,

and parking areas. Collection of refuse in
recreational areas may be provided. by
contract, by the concessionaire operating
the area, or by the agency responsible for
the administration of the area. Combined

collection prevents some abuses and conditions

that are condncive to high pest and vector
populations. Most state laws require that
garbage be adequately heat-treated to kill
animal disease organisms before being fed to
hogs. - Modern, enclosed, liquid-tight truck
bodies prevent scattering of loose material,
leakage of liquids, and minimize odor
production. Compactor trucks are practical
for large areas because they have an
increased load capacity. Open trucks may be .
used for three limbs, trimmings, and
noncompressible items, including ashes. The
following types of collection trucks are
considered satisfactory for recreational
areas: trucks with dump or fixed=-type,
watcrtight bodies; can-exchange trucks;

and enclosed trucks equipped with power
‘elevators and/or mechanical compactors.

64-0138

Pacific Southwest Inter-Agency Committee.
Columbia Basin Inter-Agency Committee.
Disposal of refuse. In Suggested design
criteria for refuse storage collection and
disposal in recreational areas. Washington,
U.S. Public Health Service, 1963. p.10-19.

Sanitary landfills are widely used where
suitable unwooded land is conveniently
located because both initial and operating

costs are generally low. Equipment, personnel,

and operating procedures for the trench
method, ramp or progressive slope method, and
area method are described. Vallevs and
ravines may be used as landfill sites if
operations do not interfere with natural
drainage. Well designed and efficiently
operated incinerators eliminate food for
bears and rats and breeding places for flies.
Since incineration has proved to be an
effective means of refuse disposal in
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recreational areas, this method is the best

alternative where landfilling is not practical.

Multiple-chamber incinerators are described
because they can be expected to burn refuse
with a minimum discharge of air contaminants.
The incinerator should be located in an
inconspicuous spot as near as possible to

the center of the area to be served. The
site should be accessible by road, preferably
those that are not used by the public. Where
bears are prevalent, the incinerator

should be charged as soon as possible and

the area fenced to minimize attraction.
Incinerator size can be determined from the
amount of refuse to be burned on a 1lb per

day basis. Basic refuse quantities are
listed for lodges and hotels, campgrounds,
picnic areas, and park headquarters. Garbage
grinding and hog feeding may also be
practiced.

64-0139
Personnel management in cleansing service.
Public Cleansing, 54(10):1223, Oct. 1964.

At the meeting of the Junior Members’
Discussion Group of the Institute of Public
Cleansing’s Scottish Centre, the personnel
officer of the Cleansing Department of
Edinburgh presented a paper ‘Personnel
Management in the Cleansing Service.’ The
history, definition and scope of personnel
management in the cleansing service, the
needs of recruitment, communicatious and
relations with staffs, and training are
discussed.

64-0140

‘Piggy back®’ trailers key to Detroit plant.
Refuse Removal Journal, 7(7):28, July 1964.

Detroit is considering a program of waste
disposal which includes rail transfer
stations, giant 64 cu yd compaction trailers
that would ride ‘piggy back’ on special

flat cars to distant unloading points, and

a ring of sanitary landfill sites located
well beyond the economical hauling ranges
possible under present conditions.

64-0141
Preston prepares for long term refuse

disposal. Surveyor and Municipal
Engineer, 123(3743):54, Feb. 29, 1964,

The nine months experience with the new
method of disposing of an annual load of



EE

BEST COPY AVAILABLE

34,000 tons of local refuse is described.
The plan involves controlled dumping 7 miles
from Preston in Lancashire in an area which .
should be adequate for 110 years. A transfer
loading station was provided so that the
house-to-house collection vehicles could
discharge their contents to be picked up by
large trucks with the capacity to move the
refuse in bulk to the dump. The transfer
station and the surrounding areas are kept
clean by highly efficient dust collectors.

64-0142

Proceedings; Ad Hoc Conference on Solid Waste
Training. Robert A. Taft Sanitary Engineering
Center, Cincinnati, Nov. 4-6, 1964. -

U.S. Public Health Service. 71 p.

The conference pointed out weak areas in
solid wastes services and facilities and

made recommendations for improvement.
Problems exist with litter, special wastes,
lack of communication, and unpassed
legislation The agenda included discussion
on storage, collection, disposal, planning,
implementation of a program, the role of
education and training courses. The Public
Health Service bears the major burden for
buildirng a training program for all levels of
responsibilities. The roles of State and
local agencies and universities are discussed.

64-0143

Proceedings; National Conference on Solid
Waste Research, Chicago, Dec. 2-4, 1963.
American Public Works Association, 1964.
228 p.

The major objectives for this conference as
set forth by the planning committee were: to
stimulate research on problems in the field;
to stimulate young researchers to work in

the field; to point out resources for support
of research in the field; to delineate the
solid waste problems by operational people;
and to project future needs in order to plan
for long-range problems. The 2% day meeting
provided an opportunity for each group to
communicate their view to the other groups.
The proceedings represent the latest ideas

on the research needs in this area, as seen
by the conference participants. Various
papers are presented from each of the groups:
quantities and characteristics of solid
wastes; waste collection, storage, and
transportation; treatment and disposal of
s0lid wastes; and processing, conversion,

and utilization of solid wastes. A lengthy
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discussion session follows each paper.
Summary reports were offered at the final
session of the conference. The conference
was sponsored by the Environmental Sciences
and Engineering Study Section of the U.S.
Public Health Service in cooperation with the
American Public Works Association held at

the University of Chicago, Center for
Continuing Education. The conference was
supported by a Public Health Service Grant.

64-0144
Public Works operations in Milwaukee.
Works, S95(9):84, Sept. 1964,

Public

The services of the Milwaukee Bureau of

Public Works are described. These include
garbage collection, incineration of refuse,
traffic sign installation, sewer maintenance,
and snow and ice control. Over 123,000 tons
of refuse were collected in 1963, at a total
expenditure of $3,338,000. Combustible refuse
burned amounted to 126,377 tons in 1963. The
estimated snowfall in 1963 was 34 in. This
required 24 ice control and salting operations
and three plowing operations, which cost the
city an estimated $800,000.

64-0145

Purdue University. A report on the sampling
and composition of municipal refuse.
Lafayette, Ind., 1962,

On March 6, 1961, a one-year refuse survey
was initiated between the City of Bloomington
and Purdue University. The purpose of the
survey was to supply Purdue with basic data
to statistically evaluate a proposed sampling
method for determining the composition of
municipal refuse, and to make available the
basic data for use by the City to determine
future methods of refuse collection and
disposal. A total of eight sampling areas
was chosen for the study. The sample areas
consisted of a total of 582 people and 182
housing units. The total quantity of refuse
contributed by the sample areas was collected
by a special crew and brought to a central
location for further processing. Each

area’s refuse was separated Jnto

three catepories: paper, wood, leaves, etc.;
garbage; and non-combustibles. At eight
different times throughout the year the total
quantity of refuse produced by the City of
Bloomington was weighed at a local weighing
station. This provided a check for the
calculated sample weights. The total quantity
of material, weight and volume, for the entire
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city varied from a low in March to a high in
October and July. The bulk density was, in
general, higher during the fall and winter
than during the spring and summer. Perhaps
the most significant result of the data
obtained was the relatively low percent of
combustibles and garbage in the refuse as
compared to values obtained by surveys in
other cities. The percentage of
non-combustibles was high. The high percent
of ash content results in an unusually low
Btu value for the total refuse.

64-0146
Quake victims engaged in gigantic clean-up

joh. Refuse Removal Journal, 7(5):8, May
1964,

Anchorage’s private refuse haulers and the
Department of Sanitation are laboring hard

to clean up the tons of rubbish caused by

the earthquake of March 27. One hundred
downtown buildings and 50 percent of the
other large structures will probably have to
be torn down. Since all the rubbish probably
can’t fit 7n the city’s one sanitary landfill,
it might he buried in the gullies and

craters wrought by the quake. The city’s
sanitation operations under normal
circumstances are also described.

64-0147

Refuse collection and disposal. 1In
Environmental health survey Wayne Township,
New Jersey. Cincinnati, U.S, Public Health
Service, July 1964. p.23-30.

Wayne Township has 9,400 dwellings and 625
commercial and industrial establishments.

The collection of refuse with few exceptions
is by private scavengers. A 1963 survey
indicated that 97.5 percent of homes have
collection service. The remaining dispose of
their refuse by on-site burial. Scavengers
are licensed by the Healirh Department and
uniform fees of $1.75 per month for two
collections per week with curb service or

$3 per month for collection at the door

are charged by all scavengers. Collection
charges for commercial establishments vary
from $5 to $300 per month. Disposal of
refuse is by sanitary landfill on meadow
lands in North Arlington and Rutherford,
There is a privately owned dumping area used
for demolition waste and household refuse .
exclusive of garbage which is in good
condition. Maintenance of a small town dump,
about 2 acres in extent, is unsatisfactory.
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It is recommended that a master refuse

plan be prepared for Wayne to include
cooperation with other communities, Federal
and State agencies, and universities. It
was also suggested that the private dump be
cleaned up and that dumping at the town dump
be terminated.

64.0148

Refuse collection and disposal. 1In Training
course environmental health survey, report

and recommendations, Greater San Buenaventura,
California. U.S. Public Health Service,

Mar. 1964. p.39-42.

Separate collection of garbage is required

in San Buenaventura, California. It is
available at no extra cost. There are no
requirements regarding refuse collection.

The garbage collector has a contract with the
city and hauls and disposes of refuse at a
nearby hog .farm. The need for these two
different servicesc is questionable. The city
ordinance on collection vehicles is extremely
lax, but the streets appear exceptionally clean
and litter-free. The urban fringe is serviced
by private transaction with individual

refuse collecting agencies. Permits for

refuse collectors are obtained at the sheriff’s
office, but he imposes no regulations upon
the operation. County and private sanitary
landfills are the method of refuse disposal.
The private landfill is used by most city
collectors due to the lower charges there.
Approved individual incinerators are allowed
to operate from 7 am until 12 noon. The
restrictions are lax in this area, also.
Recommendations by the group of health

of ficials include: a feasibility study of

a municipal or franchise refuse collection
operation; a county-wide master plan for
disposal to meet expanded needs; the need to
reduce fly breeding; the setting of higher
standards for private collectors; the
installation of garbage grinders; and the
elimination of backyard incineration.

64-0149

Refuse. 1In Environmental health
report/Macon, Georgia. Macon, Apr. 1964.
p.8-12,

There is a need for more rigid control and
enforcement of the collection ordinance of
Macon-Bibb County. Through the efforts of
only one man in the enforcement section of
the Public Works Department, approximately
100 violators have been convicted during the



year. Macon, through the Department of
Public Works, provides refuse collection
service to 100 percent of the city residences
twice weekly.- The residential area is
divided into 46 collection routes of 850
units of pickup. The growth trend during

the past 2 years Indicates a yearly increase
of 800 units. Industries within the city
dispose of their own solid wastes. The City
of Macon owns and operates two areas for
dumping solid wastes. Combustible and
non-combustible wastes, excluding garbage

and putrescible matter, ar: deposited on an
open dump. Residential refuse and putrescible
waste from commercial establishments and
industrigs are incorporated in a sanitary
landfill. The open dump, while being

sheltered from the view of the public, presents

an unsightly appearance. No covering
operation is carried on at this dump. The
sanitary landfill has encountered problems
during wet seasons. The lack of funds,
personnel and cooperation of other agencies
defeat any organized control of the sites. A
1list of recommendations for the future is
furnished. The study is co-sponsored by
The Georgia Department of Public Health in
cooperation with The University of Georgla
and the 11,3, Public Health Service.

64-0150
Refuse. In Environmental health report of

Augusta, Georgia. Richmond County Department
of Health, Aug. 1964. Section 111.

It is estimated that over 91,000 tons of
refuse are produced annually in all of
Richmond County and by 1985 this amount will
increase to about 177,000 tons. Consideration
was given to refuse collection and disposal
in the City of Augusta as well as the entire
county of Richmond. The City of Augusta
provides regular refuse collection and
disposal service to all residents, business
establishments, and industrial firms within
the city limits. No fees are charged for
this service. Garbage collection is daily.
Disposal of Augusta refuse is by one modified
sanitary landfill. Broad criteria for a
successful facility of this type includes
freedom from odor nuisance, fly breeding,
rodent harborage, and smoke problems. The
Augusta landfill fails to meet any of these
standards. Refuse Is covered but not
adequately. A heavy fly population was noted
at the time the f1l1 was surveyed, and trash
as well as garbage was burning and smoking
heavily. The city’s budget provides for
$380,000 for collection and disposal. Refuse
disposal at the Fort Gordon Military
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Reservation is accomplished by means of an
efficiently operated standard sanitary
landfill within the reservation area. A
1ist of recommendations for future action {is
furnished. The survey is co-sponsored by
the Augusta Chamber of Commerce,
Augusta=-Richmond County Planning Commission,
Georgia Department of Public Health in
cooperation with The University of Georgia,
Georgia Department of Industry and Trade,
and U.S. Public Health Service.

640151

Savage, E. .., M. D. Bogue, and W. G. Brown.
A study of rodent control problems in Boston,
Massachusetts, 1963. Atlanta, U.S. Public
Health Service Communicable Disease Center,
Feb. 1963. 49 p.

On June 6, 1962, the Boston City Health
Department requested the Public Health Service
and the Massachusetts State Department of
Health to determine the magnitude, nature,
and causes of rodent infestations in Boston,
and to recommend procedures whereby the city
could reduce the rodent problem. The study
that resulted covered: exterior surveys of
3,647 premises located in 150 city blocks;
inside inspection of ‘1,784 buildings,
including 46 food establishments; and an
analysis of the Back Bay rodent control
program. All the evidence collected on the
surveys in Boston Iindicates a high degree

of container-damage by refuse collectors

so that the containers could not be covered.
Rats were noticed in food establishments and
in parks and parkways, but were minimal in
waterfront areas, granaries, and warehouses.
There is evidence that drainageways may serve
as a hub for rodent infestations in adjacent
areas. Recommendations were made to the
Boston City Health Department in the areas
oft personnel; food establishments; and the
storage, preparation, collection and disposal
of solid wastes, It was recommended that the
Department employ a full-time qualified rodent
control supervisor to direct and coordinate
all rodent control activities within the
city. Results of all studies made in the
Boston area revealed that the potential for
rodent infestation is city-wide, but that
rodent problems are greatest in Dorchester,
Back Bay, Roxbury, Charlestown, and
Allston-Brighton,

64-0152
Solid waste handling in metropolitan areas.
Public Health Service Publication No. 1554.
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Washington, U.S. Covernment Princing Office,
1964. 41 p.

This Public Health Service publication was
prepared for the Surgeon General's Advisory
Committee on Urban Health Affairs by the
Natfonal Center for Urban and Industrial
Health, Burcau of Disease Prevention and
Environmental Control. The table of contents
lists the following: The Problem; Public
Health Implications: Economic lmpact; Legal
Aspects; Effect of Community Differences and
Technological Advances; Lack of Public Concern;
Development of Standards; Research and
Training; The Metropolitan-wide Approach;
State and lLocal Action; Role of the Public
Health Service; Policy Questions; and a 43
citation bibliography.

640153

Statistics on the removal of solid waste.
Wasser und Abwasser, 105(24):670-671,
June 12, 1964,

In the series °‘Reports from Stuttgart on
residential water economy’ there appeared an
‘evaluation of the statistics on solid

waste disposal in the year 1961°, edited by
Michael Ferber of the Technical University
of Stuttgart. The data published in this
booklct are of great importance for the
evaluation of the problem of waste disposal,
The statistics comprise 583 municipalities
having a population of more than 10,000 and
a total population of 32.2 millions which 1is
about 55 percent of West Germany's entire
populatfon. 533 municipalities with a total
population of 31.4 millions have made
participation at a waste collection service
compulsory. The average amount of waste by
weipht was 249 kg per resident per vear, by
volume, 734 liters per resident per year.
The specific weight was 340 per kg cu m.

On the average one truck was available for
removing the waste of 10,200 residents; 389
municipalities had weekly waste collecting
schedules; 53 collected waste once or twice
and 134 twice a week, The 533 municipalities
reported a total amount of approximately 8
million tons of waste for the year 1961 of
which 97 percent were dumped, 2.2 percent
burned, and 0.82 percent composted. The
statistics further pointed out that 147
municipalities have disposal sites for only
2 to 6 years, 71 for 6 to 10 vears, and 77
for more than 10 years. (Text-German)

64.0154
Stead, F. M, Fcolopical consfderat{ons,
administration of solid waste collection
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and digposal systems and research fmplications.
In Proceedings; National Conference on Solid
Waste Research, Chicago, Dec. 2-4, 1963,
American Public Works Association, 1964.
p.12-15,

Environmental sanitation programs in the
United States are based on three assumptions:
unwanted waste products are best handled by
discharge into the environment; having done
this, man can be adequately protected at the
point of exposure or at the point of
consumption; and the needed action can be
taken to protect the public health with
virtually the unlimited use of the police
powers, no other considerations intervening,
to avoid a disastrous effect. Today 90
percent of the people in California live in
an area where the transparency of the air has
been drastically reduced. Eighty percent of
the people live in areas where there is a
marked detrimental effect on vegetation and
agricultural crops of one sort or another.
Seventy percent live in an area where during
many days of the year there is severe
physiological discomfort. Looking to the
future there are only two choices. The
present rear guard action can be continued
with the certainty of final defeat, or a

new concept can be adopted--one with a
prospect of permanent success., The
geographical denominator is set by the
topography, not by the political boundary.

In the case of solid waste, some thought must
be given to converting useless organic
materials to a resource of value. Organic
wastes must be thought of as a savings
account=-a working supply of basic materials,
not only for the production of fabrics,
structural materials, and chemicals, but

also as a source of carbon, hydrogen, oxygen,
sulphur, and other materials which can he
reprocessed.

64-0155

Stead, F. M. Solid waste collection and
disposal systems=-ecology, administration,
research, Compost Science, 5(1):5-6,
Spring 1964,

Due to the current rapid rate of change, the
present concepts of environmental sanitation
programs will soon be obsolete. Sanitatiou
programs are based on three assumptions.
First, unwanted waste products are best
handled by discharge into the environment.
Second, man can be protected at the point

of exposure. last, we can take any depree
of action requisite to protect public health,
With respect to water resources, the State



of California is greatly concerned by
increasing mineralization. The principal
source of this mineral burden is agriculture.
Chemical usage has increased the mineral
content of irrigation return flows until

now they endanger water supply systems. ‘Two
choices exist. Present action can be
continued with only bleak prospects or new
concepts can be adopted. An example of the
latter is the development of an environmental
health program--u total system to handle air,
water, ancd land resources. This can be
accomplished either on a state or regional
basis, for the common denominator is
topography. Solid wastes must be converted
to usable materials to produce fabrics,
structural materials and chemicals, and to
form substances that can form living
materials. By composting and placing compost
in a compact fill and consolidating all
organic wastes, this task can be achieved.
The water carriage principle for transporting
wastes must be replaced by utilizing wastes
at processing sites. Finally, the public
interest must be completely identified .nd
decision-making machinery put into operation
for ultimate success.

64-0156

Steady progress in cleansing in Mombasa.
Public Cleansing, 54(1):672, Jan. 1964,

Refuse collection and disposal on the
tropical island of Mombasa is reviewed.

A reduction of 789 days in absence from
sickness and a low labhor turnover are noted.
Trailers transport the refuse to controlled
tipping areas. The regulation requiring the
use of dustbins causes prcblems because it
is not being enforced.

64.0157

Sumner, J. Technical developments in refuse
collection and disposal. Public Cleansing,
54(4):822, Apr. 1964,

Modern technical developments in refuse
collection and disposal in Great Britain are
surveyed. Trends in the character of
refuse--such as an increase in weight and
volume and a decrease in density--and their
effect on refuse handling are analyzed.
Developments are discussed: (1) refuse
storage, including lighter containers, chutes
systems, turntable carrying 4 to 6 containers
at the receiving end of a chute system.
Garchey system, kitchen grinders, and
containerization; (2) collection vehicles,
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including different kinds of compression
equipment and material used to construct
vehicle bodies; (3) refuse disposali, including
sanitary landfilling, pulverization,
incineration and composting; (4) methods of
refuse collection, including the dustless
loading system and the paper sack system;
(5) transfer loading stations, which vary
from the relatively simple to the more
mechanized type; and (6) methods to avoid
polluting ground water.

64.0158

Sundquist, S. Labour relations in public
cleansing. Presented at Eighth International
Congress of Public Cleansing, Vienna (Austria),
Apr. 14-17, 1964. 30 p,

In Swedish labor relations an increased
productivity is one of the basic prerequisites
for the achievement of a higher standard of
living. The endeavors of employers and
workers are manifested in the agreements
between various employers’ associations and
the respective trade unions, for example,
regulations for the application of piece-work
contracts. Public Cleansing in Sweden ‘is
chiefly conducted by municipalities and in
Stockholm the municipal cleansing department
is responsible for street-sweeping, and
refuse collection and destruction. Some
conventional methods of work in public
cleansing in Stockholm are discussed.

Manual street-sweeping is done on a
plece-contract, and streets are classified

as to working effort required. The results
of time and motion studies of manual sweeping
are given. The principal sweeping of dust
from roadways and gutters is done by
sweeper=collector machines paid on
plece-contract. Every machine has an
instrument recording its operation. 1In
Stockholm the flushing of roadways with water
is used to complement machine sweeping and
these operations are reviewed. Gullies are
cleaned by machine with an average of 2.5
cleanings per pgully per year. The landlord
is responsible for the collection and disposal
of refuse in dumping grounds indicated by

the municipality. An account of the piece-work
times is provided. The activities of the

one incinerator plant at Loevsta and the
transfer stations are described. The
Department of Public Cleansing in Stockholm
is responsible for snow clearing ard sanding.
Eight percent of the total volume work load
is rated for piece-work. This has the
advantage of establishing high quality
standards.
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64-0159

‘Tauber, F. The industry at the INTAPUC
expos{tion. Staedtehygiene, 15(10):236-239,
Oct. 1964,

Many companies from all over Europe
participated at the exposition in Vienna,
Austria, A multi-stage traveling grate
furnace and a rotating tube furnace were on
display. A special feature of the incinerator
by Maslit Export AB, Sundbyberg, is the
furnace which 1is inclined so that the wauste
glides down to the grarte by gravity. 1In the
section on street cleaning machines, an
automatic sweeper which operates pneumatically
through a circulating air current was shown.
Waste containers with a volume of 3.7 cum
were exhlibited together with the vehicle

for transporting these containers. Three of
these containers can be transported at a

time and they can be emptied conviniently
through tilting devices. Various types of
waste removal trucks and sweeping machines
were also on display. (Text-German)

64-0160

Training course environmental health survey,
report and recommendations, Greater San
Buenaventura, California. U.S. Public
Health Service, Mar. 1964. 78 p.

This publica~ion 1s a report of an
environmental health survey of the city of
San Buenaventura, California, and adjacent
areas of Ventura County. It was conducted

as a training exercise during presentation

of the course, Urban Planning for
Environmental Health, February 24 to 29, 1964.
It contains recommendations {[or a proposal,
approach, and follow-up for an environmental
health plan. This was drawn up by a team
composed of Public Health Service and State
Health officials., Group reports are contained
on the subjects of water services, sewerage
services, refuse collection and disposal,
vector control, air pollution control,

housing programs, environmental health
programs, and planning. Illustrations,
charts, and additional data are contained

as supplements to the group reports.

64-0161

Turkey’s capitol modernizes entire
sanitation system. Refuse Removal Journal,
7(8):25, Aug., 1964,

The old method of trash collection and
disposal in Istanbul, Turkey is compared
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with a newly introduced modern method modeled
after those of the American city. The
modern method will retain horse-drawn carts
to negotiate the narrow and crooked streets
of the city’s ancient section. Otherwise,
there will be a complete modernization of

the sanitation system.

64-0162

U.S. Public Health Service. Environmental
health survey Greater Lexington area.
Cincinnati, Apr. 1963. 85 p.

At the mutual request of the Lexington-Fayette
County Department and the Kentucky State
Department of Health, the U.S. Public Health
Service conducted the training course, Urban
Planning for Environmental Health, Apr. 1

to 12, 1963, in Lexington, Kentucky. Through
the use of personal observations and interviews
with people in both official and nonofficial
capacity throughout the area, information was
obtained during-a two day period regarding
local environmental health conditions. The
group reports cover general health services;
planning; water supply services; sewerage
services; solid waste storage; collection and
disposal; housing, air pollution control

and radiological health. Recommendations

were summarized and a class roster appended.

64-0163

U.S. Public Health Service. Sewerage services.
In Environmental health survey Greater
Lexington area. Cincinnati, Apr. 1963.
p.49=-55.

A newly completed sewage treatment plant,
costing approximately $3 million, provides
primary and secondary treatment (90 to 95
percent BOD reduction) for 8 mgd (million
gallons per day) with a capacity of 12 mgd

and capabilities of expanding to 27 mgd. It
uses the activated sludge type process and

has Town Branch as its dilution stream.
Approximately 26 percent, or 9,000 homes in
the Lexington area. use septic tanks as a
method of sewage disposal. Sewer problems
originate not bhecause of poor facilities or
lack of sewers hut .because some of the urban
area people are unwilling to give up septic
tanks due to the expense. Industrial wastes
are presently governed by a city ordinance
requiring pre-treatment to bring it down to

an unobjectionable level. It is recommended
that the standards, specifications, and policy
for sewerage system and sewage treatment plant

approvals be improved so that municipalities
<
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may be assured that small interim systems that
will be absorbed later into a municipal system
will meet the requirements of the major
system. The establishment of an up-to-date
comprehensive drainage plan for the present
and future urban areas was.also suggested.

64-0164 '

U.S. Public Health Service. Solid waste
storage, collection and disposal. 1In
Environmental health survey Greater
Lexington area. Cincinnati, Apr. 1963.
p.56-61.

A field review of residential storage
provided evidence of a high degree of
compliance with local ordinances, rules and
regulations, which require metal containers
of 30-gal capacity or less, with tight
fitting covers. In commercial areas, rubbish
was often placed for collection without the
provisions necessary to pr.vent scattering
and open burning was occasionally practiced.
In both the city and the county there is
twice a week collection of garbage and
household wastes and once a week collection
of rubbish. 1In the city, bulky items or
large accumulations of rubbish are also
collected upon request. Garbage and household
wastes are collected from the backyard using
the tub-out method, and rubbish collections
are made from the curb. In 1962 this service
required the use of 21 packer trucks, 10
open-bed trucks, and 108 men at a cost of
$433,151. This averages $1.78 per residence
per mo. A 200-ton per day incinerator is
operated by the city on a 5-day wk, 16 hr

per day schedule. During 1962, the
incinerator burned an average of 140 tons

per day of refuse with an operating cost of
$2.36 per ton. The city also operates a

dump for the disposal of rubbish, incinerator
ash, construction and demolition wastes, and
non-putrescible industrial wastes. The
county government has not provided adequate
disposal facilities. It is recommended that
all open burning and dumping of refuse be
discontinued and the sites improved to abate
any nuisance. ’

64-0165

U.S. Public Health Service. Solid wastes.
In Environmental health study 1963-Seattle
and King County. 19Y63. p.28-29.

Several methods are used in King County for
solid wastes collection. All of the county’s
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31 municipalities use some type of regulated
collection system. -The other municipalities
are served by private collectors. A
compulsory collection system with monthly
charges is used in 16 municipalities. 1In

15 municipalities, and in the unincorporated
areas, private refuse collection service is
not mandatory. Residents who elect to use
the services of one of the private collection
companies pay them a monthly charge. The
survey disclosed that 24 of the 31
comnunities wery not providing garbage or
mixed refuse collection often enough during
warm weather to.prevent excess fly
production. Sixteen communities were not
using enclosed type collection trucks. Of
the 21 refuse disposal sites in the county,
only 10 are sanitary landfills operated

by municipalities and the county. The

other sites are trash dumps, open pit

dumps, burning dumps, landfills covered
infrequently, or a combination of
unsatisfactory methods of waste disposal.
There are three transfer stations to reduce
hauling costs. By 1970, when the population
of King County is expected to reach 1,175,000,
the county will have to dispose of almost
one million tons of waste per year. A list
of recommendations 1s listed for the County.
This study was made by the U.S. Public Health
Service.

64-0166
What will be on show at Margate. Public
Cleansing, 54(5):874, May 1964,

The equipment to be displayed at the 1964
British Institute of Public Cleansing
Conference at Margate is described. Snow
equipment, pedestrian and driver controlled
mechanical sweepers, gully emptiers, refuse
control tractors for use on controlled tip
sites, protective clothing, paper sack
systems, and various packer vehicles are
discussed. The new types of machines and
their new features are reviewed.

64-0167
What’s on at the pictures. Public Cleansing,
54(9):1155, Sept. 1964,

Eight films on refuse collection and

iisposal available from the f£ilm library of
the Institute of Public Cleansing are listed.
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OF REFUSE

64-0168

All waste is not the same--but it must be
removed. Staedtehygiene, 15(10):242-243,
Oct. 1964.

To aid in forecasting of future trends in
the design of trash collecting vehicles,
some. statistics on the physical properties
of waste are compiled. In 1961, the average
specific weight of municipal waste was 350
kg per cu m, generated at a daily rate of
2.25 liter per inhabitant. These numbers
can be projected to become 300 kg per cu m
and 2.8 liter per inhabitant for 1964, and
250 kg per cu m for 1970. These forecasts
for the specific weights are confirmed by
the observation that only 11.5 percent of
the households have central, remote, oil or
gas heating systems and that this share will
not change substantially in the rear future
for socio=economic reasons. The voiume will
continue to increase for some time to come.
This is mainly due to increased use of
packing material which rose from 32.2 kg

per inhabitant in 1950 to 84.6 kg in 1962.
Commercial and bulky waste together constitute
less than 7 percent of the municipal waste;
their specific weight is estimated to be
around 100 kg per cu m., For industrial
waste average values are not useful since
they depend too much on the various industries.
(Text-German) '

64-0169
Anderson, R. L. Refuse collection equipment
and manpower requirements. In American

Public Works Association Yearbook, 1964. Chicago,

American Public Works Association.
p.149-152.

Twelve conditions influencing service and

costs are discussed. The Solid Wastes
Committee is currently working on sophisticated
analysis of a comprehensive refuse survey.

There {s no prospect for any dramatic
breakthrough to revolutionize equipment or
manpower requirements of refuse systems, but
there is room for continuing improvement in
management, equipment and techniques to be
applied by alert and imaginative administrators.

64-0170

Australian town develops its own collection
system. Refuse Removal Journal, 7(9):74,
Sept. 1964,
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Trash collection in Waverly, New South Wales,
Australia is described. Present day practice
is compared with that of the past. The
collection trucks unload into a collection
trailer, which transports the rubbish to the
city dump.

64-0171

Backyard service improved by use of small
vehicles. Refuse Removal Journal, 7(1):24,
Jan. 1964.

Trash collectors now drive small three-wheeled
satellite vehicles into the backyards of
Claremont, California. This innovation has
saved $10,000 per year in salaries, lessened
back injuries, and freed trucks from waiting
at curbs for backyard trash pickups.

64-0172
Biggest-ever cleansing exhibition.
Cleansing, 54(12):1325, Dec. 1964.

Public

The equipment exhibition at the German
Conference at Munich is reported. Equipment
included refuse collection trucks (where

the accent is on dustless loading), tractors,
sewer cleaning vehicles, sweepers, and bulk
containers.

64-0173

Bowerman, F. R. Los Angeles develops
transfer stations for eight large trailers,
Refuse Removal Journal, 7(10):16, Oct. 1964.

Transfer stations in general and in Los
Angeles in particular are discussed. There
are two kinds of transfer stations=-a direct
one and one in which the refuse is rehandled.
State motor vehicle codes provide the
guideline for the measurements of the transfer
trucks. Los Angeles uses a direct station
that allows for storage of refuse during

peak periods. Los Angeles is also
experimenting with the use of sewage to
transport some solid wastes.

64-0174

Bowerman, F. R. Transfer operations. In

‘Proceedings; National Conference on Solid

Waste Research, Chicago, Dec. 2=4, 1963.
American Public Works Association, 1964,
p. 75-79.
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The transferring of refuse from the relatively
small collection vehicle with its limited
payload to a large bulk-hauler is not a new
practice; such systems have been in use for

a number of ‘decades. It is an axiom in
materials handling that each time a material
is rerhandled, the total cost rises; this 1is
the principal advantage that direct dump
transfer stations have over other types using
storage and re-handling. However, another
equally important axiom in materials handling
is that intermediate or re-handling steps

are justifiable 1f the net effect is a
reduced unit cost for handling. Usually the
latter results from a compacting step which
increases the density of the material and
allows more units of weight to be handled

in the same space. State motor vehicle codes
usually stipulate permissible gross tonnages
for highway hauling and add certain limits

on wheel and axle loadings. The ultimate
goal of refuse transfer stations is to
provide for the transferring of refuse at

an optimum spacing to minimize non-productive

_travel of refuse collection vehicles. A

number of schemes appear to be competitive:
the use of pit and crane for overhead direct
loading of trailers; the use of shaker pans
or belt conveyors designed to accept sudden
influxes of large quantities of refuse; and
the use of containerization or baling as a
step just prior to loading the transfer
vehicle.

64-0175

British city installs new refuse transfer
system. Refuse Removal Journal, 7(6):33, 36,
June 1964.

To solve their disposal problem for 34,000
tons of refuse each year, the City of
Preston, England, decided to use a 600 acre
tract landfill area 7 miles from town. Since
it would be economically unfeasible for

" collection trucks to make the daily 14-mile

EE

round-trip haul, the old existing incinerator
was demolished and a modern transfer station
was constructed in its place. Refuse
collection vehicles drive into the facility
at ground level and dump their loads onto a
concrete~floored area measuring 125 x 85 ft.
A small caterpillar-type bulldozer, with an

8 ft blade, pushes the refuse through two
loading chutes in the concrete floor. Rubbish
falls through openings directly into
top-loading transfer vehicles. Two 49 cu yd
and two 38 cu yd capacity carriers transport
the solid waste to the landfill area. The
average depth of fill is 14 ft, and it is
estimated that it will take 110 years to

use up the entire site.

Q
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64-0176

Calculation of rental charges and financing
equipment purchases. In Solid waste disposal
and municipal equipment ‘‘rental’’. New
York, Buttenheim Publishing Corporation,

June 1963. p.71-76.

To make a motor-equipment pool self=-supporting
the rental charges should include the cost of
operations and depreciation. The operating
charge not only includes direct costs such

as gas, oil, repairs, and servicing, but also
a share of the overhead cost. The true cost
of operating city-owned equipment includes
such factors as insurance, licenses, taxes,
building maintenance and depreciation, rents,
light, heat, water, telephone, etc. The most
difficult of all costs to administer is
probably that of equipment’s operating life.
However, equipment suffers its greatest loss
in value during the first year or two, and
rarely does it lose all of its value. Rental
systems that include depreciation automatically
allow for the purchase of a replacement piece
of equipment.

64-0177
Chicago considering new transfer sites.
Refuse Removal Journal, 7(1):34, Jan. 1964.

The City of Chicago is considering a plan

to establish three special collecting and
trvansfer sites for bulk trash, one each in
the north, central and mid-south sections

of the city. This plan might eliminate the
inefficiency of hauling bulk trash to a
central dump, where each load wastes a great
deal of space.

64-0178

Chicago sanitation bureau ‘sells® community
on its daily service. Refuse Removal
Journal, 7(12):10, Dec. 1964.

Chicago’s Sanitation Bureau which employs
3,000 men 1s a ‘tightly run ship.’ Fifty
ward superintendants keep the Commissioner
informed about collections, damaged city gear,
etc., Foremen are authorized to write tickets
for some 35 sanitation offenses. Chicago’s
15,015 alley blocks are hazardous for
sanitation men, for they are unpaved, muddy
after rains, slick with ice in the winter,

and infested with rats.

64-0179
Cobey markets new side-load packer.
City, 40(7):49, July 1964,

Vestern
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The Cobey Corporation offers a new side-load
packer and refuse body available in 16, 18,
20, and 24 cu yd capacities. Refuse emptied
through the side door openings is forced to
the rear of the body and compacted with
pressure up to 79,500 1b by a packer platen.
This platen is operated by an injection arm
and double-acting hydraulic cylinders. There
is less cylinder packing, less strain and
wear on each section, and dead weight is
eliminated. There is also a topslide opening
door through which the most bulky refuse can
be loaded.

64-0180
Collection by train. Public Cleansing,
54(4):855, Apr. 1964.

The train is composed of small containers
for the purpose of maintaining ‘a twice-weekly
collection. This operation, which takes
place in Valdosta, Georgia, eliminates the
expensive replacement of compression-type
vehicles, Three small trailers are pulled
by a small four-wheel=drive vehicle. In the
collection, a man brings the bin to one of
the trailers for emptying. One man is
assigned to each trailer and they arrive

for emptying the bins in sequence. As the
man empties his bin, he steps into the
pulling vehicle and draws the train forward
ready for the next man to arrive, The
tractor unit is equipped with a two-way
radio to contact a larger packer truck when
the train is full. The cost of the train is
$6,000 less than a compaction type vehicle,
its operation and maintenance is 20 percent
of the cost of the vehicle it replaces, and
savings in labor, is $5,000 per train per
year.

64-0181

Colorado School of Mines Research Foundation,
Inc. The transportation of solids in steel
pipelines. Golden, 1963. 125 p.

Current interest in the transportation of
solids in steel pipelines has pointed out

the necessity for a comprehensive compilation
of informatinn pertaining to this mode of
conveyance. Data were collected from the
technical literature in order to make it
available to industry in a form useful for
preliminary design studies. Included are
chapters dealing with the theoretical and
practical aspects of designing, operating,
and maintaining a solids pipeline as well as
data sheets of successfully -operating pipeline

an
Q
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systems. Some of the types of materials being
transported in these systems are: borax

plant refuse, cleaning plant refuse, coal

and coal refuse, power plant fly ash, gold
slime, uranium~bearing gold slime, sand fill,
and iron ore tailings. An extensive
bibliography is appended. (The preparation

of the Technical Committee on Pipe of

American Iron and Steel Institute, New York,
N.Y.)

64-0182

Colorado School of Mines Research Foundation,
Inc. Pneumatic transport of solids in
pipelines. In The transportation of solids
in steel pipelines. Golden, 1963.

p.55-56. .

Pneumatic transport in pipelines has been
used commercially in transporting granular
solids for many years., Advantages of
pneumatic transport of solids are as follows:
straight line conveying is eliminated, one
system can serve any number of feeder or
discharge points, dust hazards are eliminated,
handling losses are low, and the operation

is clean and safe. Disadvantages include
high capital cost, high power cost, and the
fact that the system is uni-directional.
Pneumatic transport systems can be classified
according to-their air requirements and their
operating pressures. The system usually
includes the following four components: a
conveying pipeline; a prime mover such as a
blower, exhauster, or pneumatic pump; a
feeder to introduce the solids, a dust
collection system at the discharge point.

The effects of various parameters=-=-such as
pipe diameter, size, shape and amount of
solids; and gas velocity on friction losses
in a pneumatic transport system are not yet
completely understood. The most comprehensive
theories on vertical and horizontal pneumatic
transport of solids are summarized.

64-0183

‘Contractor replaces fleet every four years.

Refuse Removal Journal, 7(5):16, 24, May 1964.

Sanitation Service Company in Santa Barbara,
California, sells its trucks every 4 years
to keep maintenance costs down while
enhancing the total value of its fleet.

The company’s penny~accounting route=-cost
analysis breaks operations down to minute
specifics, enabling the company to make
improvements in tire, trucks and other
equipment for efficiency. Despite a
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considerable increase in business, the firm
has been able to reduce its fleet and trim
its payroll.

64-0184
Convention literature averages ten pounds of

trash per person. Refuse Removal Journal,
7(9) :44, 54, Sept. 1964,

A recent convention of 800 teachers at an
Atlantic City hotel added 8,000 1b (or

10 1b per person) to the normal amount of
refuse collected weekly by one of the trucks
of ABC Refuse Removal Service. This company
has four Leach packers on International
Harvester chassis and 300 one and two yard
containers to serve 135 hotels, restaurants
and commercial stops, two golf clubs, and
the State Marina, a series of long docks.

64-0185

Danforth, H. L. Train transfer garbage
operation makes for quick, quiet service in
Tucson. Western City, 40(4):24-25, Apr. 1964.

Tucson has found that their new train transfer
system is economical. On most routes garbage
is picked up by an Iniernational Scout towing
3 containers. When thes containers are
filled, the garbage is transferred to the
‘mother truck?, having a 24 yd compaction

type body with a front end loading device.
Other such compactor trucks are used to

pick up the heavier commercial stops. At
Tucson, the average number of stops is 5,500
per day. Tucson has reports that there have
been no vehicular accidents involving the
trains since they were put in service 5

months ago. One of the most important aspects
of the system.is supervision.
routes and pick-up schedules must be carefully
pre-planned to keep the operation running
smoothly. Though this system has met
favorable public reaction, there has been a
problem with spillage during the transfer

from trailer to truck which must be corrected.
This sytem is very flexible and can be
arranged to fit various areas.

64-0186

Danforth, H. L. Tucson inaugurates train
transfer collection system. Refuse Removal
Journal, 7(1):8, Jan. 1964,

The train system for refuse collection, which

consists of a towing vehicle and a varying

Q
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number of trailer containers, was recently
adopted by the City of Tucson, Arizona. Two
advantages of this system are maximum
maneuveribility in negotiating the city’s
narrow alleys and streets and flexibility in
adjusting the load capacity of the vehicles
to the area serviced.

64-0187

Davies, A. G. Central buying agencies for
municipal vehicles. Public Cleansing,
54(9):1160, Sept'. 1964.

Pros and cons of bulk buying, whereby
authorities make joint orders for equipment
from manufacturers in an attempt to reduce
prices is considered. Disadvantages outweigh
advantages, mainly because central buying
would tend to create monopolies.,

64-0188

Davies, A. G. Why not mammoth collection
vehicles. Public Cleansing, 54(4):343,
Apr. 1964.

The problem of refuse transport over a
considerable distance is considered. The
bulk haulage vehicle operated from a transfer
station is costly, unsightly, and perhaps
unsanitary. The use of three=-axle, six=wheel
refuse collection vehicles, capable of
leading the whole day’s refuse with only one
journey to the point of disposal is
recommended. To accomplish this, improved
compression units must be manufactured.

The cost advantage of this system over both
the transfer station and haulage by the

conventional refuse packer trucks is outlined.

64-0189
Dead seals part of hauler’s city contract.
Refuse Removal Journal, 7(2):6, Feb. 1964,

The seal~collecting operation of Aladdin
Sanitation & Engineering Corp. of Santa
Monica and Malibu, California is described.
The company operates a special unit which
collects dead animals and 100 to 150 dead
seals a year as well as regulgr refuse.

64-0190
Dustless loading. Public Cleansing,
54(10):1217, Oct. 1964.
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Drawbacks to the dustless system of refuse
collection and methods being employed in
Great Britain to overcome them are discussed.
The chief handicaps are the weight, costs,
and the restrictions arising from the need

to purchase a standard bin. Plastics have to
some extent alleviated the weight problem,
and one firm has developed a portable

adapter for its shutters which allows the

use of twen types of bin.

64-0191

An editorial. Refuse Removal Jourral,
7(5):26, May 1964.

The problem of recruiting the right kind of
personnel for refuse collection results from
the lack of pride of many sanitation employees
in their work. An educational program for
employees on the size and importance of the
refuse and collection industry is necessary

to instill a sense of pride in their work.

64-0192

An editorial. Refuse Removal Journal,
7(11):10, Nov. 1964,

Refuse collection operators often entrust
expensive equipment to careless employees,
then wondcr why the value of such equipment
depreciates so quickly. The refuse industry
also suffers from the operator who treats his
trucks well, but fails to keep them neat in
appearance. A clean and efficient image is
essential to good public relations in refuse
management. A refuse contractor has a service
to sell, and it must be pleasant. Workers
should be neat and courteous and must display
competence.

64-0193

Electro-hydraulic refuse lorry. Engineering,
198:631, Nov. 27, 1964,

A new electro-hydraulic refuse lorry exhibited
by Eagle Engineering Company Limited is
discussed. The principle employed in this
vehicle is to have two electro-hydraulically
operated moving barriers at the rear of the
body that continuously force refuse toward
the front and simultaneously compress it.
The two sizes of refuse collection body now
in production have capacities of 35 and 50
cu yd of uncompressed refuse. Rocking
motion is derived from a pair of hydraulic
rams, on each side of the body. The

a7
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pump supplying the rams is driven electrically
from the front of the vehicle engine. While
tipping, the entire compression unit is

raised clear of the discharged refuse.

64-0194

Fehn, C. F., J. 0. Hall, M. Rosenthal, et al.
Bulk storage and mechanized collection of
combined refuse. Public Health Reports,

79(5) :413-416, May 1964.

Recently developed systems for bulk storage
and mechanized collection of combined refuse
provide for in-place, mechanized transfer of
refuse from bulk=-storage containers to
large-capacity compactor collection trucks.
This system eliminates the need to transport
bulk-storage containers to disposal sites.
Capacities of containers range from .5 to 8
cu yd. They are constructed of heavy-gauge
metal, can exclude small animals and insects,
and are neither unsightly nor malodorous.
Self-loading, compactor-type trucks empty
containers at storage points in less than a
minute. The process consists of: engaging
the container with the truck’s 1lift mechanism,
lifting and inverting the container over the

"truck’s opening, and righting the empty

container. Special refuse storage bins,
quantities of small containers, refuse
separation and numerous personnel are not
required, but operational difficulties do
exist. Keeping the heavy doors closed,
preventing indigents from obtaining shelter
in them, and effective cleaning pose real
problems. Valdosta, Georgia was one of the
first cities to install such a container
system. This city installed 278 containers
and purchase two collectors. Businesses pay
service charges, depending on volume collected.
Savannah, Georgia also installed a similar
system, employing 367 containers and two
trucks, Schools, public housing authorities, -
and a few businesses reimburse the city for
its use. Tables indicate refuse collection
costs, With continued improvement, parks,
roadside rest stops, and other recreational
sites should gain benefits already enjoyed by
commercial, industrial, and public housing
areas.

64-0195
Garrison, W. T., 0. T. Gay, and M. D. Logue.
Public Works, 95(6):121, June 1964,

Madison County, Alabama, has instituted a
unique system of collecting refuse in rural
areas. The key element of this new system
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is the use of detachable bulk-siorage
containers of 6 and 8 cu yd capacities, placed
at strategic locations along roads and
highways. Householders tore the refuse in

the containers which are collected twice
weekly by a packer truck.

64-0196
Getting rid of refuse. Fluid Power
International, 29(336):95-97, Mar. 1964.

A special loading and transport system, known
as the Maximum Payload (M.P.L.) and developed
to overcome the problem of transporting large
quantities of domestic refuse to disposal
areas, 1s described. The system makes use

of a refuse baling-press, a hydraulic power
and control unit, and a new type of refuse
transport vehicle. The baling-press reduces
80 cu yd of refuse into a single cartridge
which is then loaded into the cylindrical
body of the road transport vehicle. Details
of each part of the system and its operation
are given. The baling=-press unit consists

of a cylinder which 1s divided into a
compression chamber, a charging chamber, and
a plston-accommodation chamber and which is
fitted with a loading hatch. All linear
motions are hydraulically powered and
controlled by the Vickers Sperry Rand 400-gal
capacity hydraulic power unit with two pumps.
The transport vehicle has a cylindrical body
and is similar to those used by petroleum
companies for bulk transportation of fluids.
A uni-directional ejection piston is built
into the body of:the vehicle and is retracted
by the introduction of the refuse-cartridge.
This action applies sufficient pressure to
maintain the cartridge-form during the trip
to the disposal point and to eject the
cartridge on arrival. The installation of
the system at a refuse station on the

Thames River is described.

64-0197
Householders prove one man’s trash is

another’s treasure. Refuse Removal Journal,
7(6):37, June 1964,

Emptying homes of rubbish was the first phase
of a cleanup program on Staten Island. The
drive put New York’s Sanitation Department
three days behind schedule and prompted
wvidespread scavenging by residents of one
another’s curbside rubbish. Householders’
comments on the scavenging are also presented.
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64-0198 :
Hydraulic press aids refuse disposal.
Engineering, 197:202, Jan. 31, 1964.

A special loading and transport system to
handle lightweight, less dense refuse is
described. It consists of a refuse baling
press and an entirely new refuse transport
vehicle. The operation and construction of
these units is discussed. The press is
divided into a compression chamber, a

charging chamber and a piston accommodation -
chamber. All linear motions are hydraulically
powared. The refuse emerges from the press

as a cartridge, 21 ft long and 7 ft in
diameter and is pushed into the special
cylindrical vehicle. A unidirectiomnal
ejection piston built into the vehicle applies
pressure to maintain the cartridge form

during its journey and finally ejects it.

64-0199
Johnson, B. B. Motorized refuse collectors.
American City, 79(2):103, Feb. 1964.

The 16,000 population city of Claremont,
California’s success and savings in using
small, crew-driven transfer vehicles to carry
refuse from back yards to collection trucks
is described. The city allows up to 400 lbs
of refuse per residence. This system also
enables the crew to cover more homes daily.

64-0200

Kaupert, W. German refuse collector types.
Presented at Eighth International Congress
of Public Cleansing, Vienna (Austria), Apr.
14-17, 1964. 10 p.

An alphabetical list describes the design

and features of German refuse collectors.

The Faun-Werke has been manufacturing the
roller~drum refuse collector, the body of
which does not give continuous loading. The
degree of compaction does not meet present-day
requirements. It 1is being superseded by a
new type of compaction collector which makes
possible continuous loading and greater
compression. The Haller body has remained

the same but had increased compression due

to various improvements in construction.

As soon as the pile of refuse has reached the
required height, a screw located directly
beneath the top of the receptacle carries it
forward until the body below the screw is
full, and the compaction process begins as
refuse is squeezed through the screw. Keller
& Knappich produces the KUKA refuse collectors
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which load refuse by means of tipper and
conveyor wheel into a rotating drum with
helical vanes. This type of body produces a
homogeneous, uniformly-moistened refuse
content, which helps to reduce dust formation
during dumping. It is the only type that
unloads without the need for tipping, with
the same direction of rotation and raised-end
cover. Magirus, like Faun, compacts the
refuse as it is forced into the box-shaped
body. The loading mechanism consists of two
scoops, the filler or feed scoop, and the
presser or charging scoop, which are
synchronized and convey the refuse under
pressure into the body of the vehicle. The
Man refuse collector is designed for domestic,
shop and bulky refuse in addition to providing
bin-hoisting and tipping devices for indoor
refuse containers, etc. Alternation of a
conveyor with a presser plate forces the refuse
in a rapid, continuous operation, achieving
the desired compression.

64-0201

Kaupert, W. Modern vehicles and equipment
used by German Public Cleaning Services.
Presented at Eighth International Congress of
Public Cleansing, Vienna {Austria), Apr. 14-17,
1964, 21 p.

Topics discussed are: refuse, which is
categorized and the collector capacity given
in relztion to refuse volume and weight; the
suitability of refuse collections in relation
to size, compression, and hyglenr; German
refuse collector types, with a description

of the design and features of the products

of five German chassis- ‘and body-construsting
firms; and refuse collection with high
capacity bins, which discusses the economic
advantages as well as recommended specifications.

64-0202
Kunsch, W. M.
Mar. 1964.

Public Works, 95(3):105,

Waterbury, Connecticut, has a policy of
replacing four of its twenty refu:- collection
rackers with new units each year. This

policy reduces maintenance costs. The
operation of the city’s landfill and
incinerator are also described.

64-0203
Landman, W. J. Designed to work hard.
American City, 79(3):106, Mar. 1964,
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By efficient planning and building, Hempstead,
New York 350,007 population, changed from
contract to all municipal -refuse collection,
saving about 10 percent over contract rates.
Their program is briefly explained.

64.0204

Lewis, W. A. The problems of bulk in refuse;
Part I1I-- ‘Collection’ . Presented at
Meeting of the Institute of Public Cleansing,
Dundee, Scotland, Apr. 8, 1964.

The pattern for future refuse in Dundee,
Scotland, is one of ever-increasing bulk.

With respect to collection methods, all that
this increase requires is adequate bin space.
Lighter-weight receptacles are being considered,
as the weight ratio between bin and contents
is a definite disadvantage. If provision is
made in the design of buildings for sufficient
storage accommodation, great savings can be
made in the number of collections each week.
Collection from multi-story buildings would
perhaps be most economical if the American
system were employed, using containers of

4 to 12 cu yd capacity. Another method
proposed for high flats would discharge refuse
into a fixed hopper, from which the contents
could be emptied with a vehicle undermeath.
Trade refuse collection can be made more
efficient with the cooperation of shop owners
in packing and storing refuse. Based on a
recent test in Greenock, a load from 240
houses would weigh 3 tons 4 cwts and occupy

23 cu yd. Any of today’s compression vehicles
could accommodate this volume in one load.

One problem arising is that the ratio between
vehicle weight and rsfuse weight is becoming
greater. Also, with the rising paper and
cardboard content of refuse, it would be
economical to initiate salvage collection.

One method for this collection is the
provision of a separate salvage section at

the front of the vehicle body. The loss of
refuse space in a compression vehicle would
not be great.

64-0205
London’s ire raised over dustless bin.
Removal Journal, 7(5):4, May 1964.

Refuse

The Streets Committee in a report to London’s
Common Council recommended the use of closed
trucks and containers for refuse collection
and storage. The city is buying the trucks,
but it must overcome ‘red tape’ before it
can purchase the special containers.
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64-0206 )
Mammoth vehicles=--mammoth headaches.
Cleansing, 54(5):907, May 1964.

Public

‘Anticipated difficulties in operating
speculated mammoth-sized refuse collection
vehicles of 50 cu yd capacity is discussed.
These vehicles would need to be emptied

only once a day and would transport the refuse
directly to the disposal site. Problems of
tip site maintenance with all deliveries being
made within an hour in the evenings, the lack
of maneuverability of large vehicles in tight
areas and cul-de-sacs, and the probability

of even longer hauls to dump sites are all
considered impediments to acceptance of the
large collection truck system.

64-0207
Manufacturer adapts refuse collection system

to handle metals. Refuse Removal Journal,
7(7):13, July 1964.

The Transmission Division of Clark Equipment
Company has installed a new refuse collection
system in the Jackson Iron Works. The system,
which collects scrap iron, has increased the
contractor’s per trip haul from 1.3 to 15
tons. The collection system includes a
stationary hydraulic compactor.

64-0208

Meiller Kipper bulk container refuse unit.
Surveyor and Municipal Engineer, 124(3761):45,
July 4, 1964,

A hydraulically-operated handling unit,

which can be mounted on a standard truck
chassis, loads, carries and dumps full bulk
refuse containers. The containers of varying
capacities, designs, and types are independent
of the handling unit and can be loaded by

hand or dumper.

64-0209

Memorandum of evidence on refuse collection.
Chartered Municipal Engineer, 91:29-30,

Jan. 1964,

The possibility of refuse collection methods
being a source of litter and the problem of
unauthorized private dumping are both reviewed.
The best method of collection is for the
collector to take the storage container from
the storage site and dump it in an adequately
sized collection truck (preferably a dustless
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loading type). This results in a much

cleaner collection sys*tem than curb collection,
especially with a bonus system. Garden

refuse should be composted and not collected.
Builder’s materials should not be removed

free of charge. Abandoned cars which cannot
be traced should be removed. A cooperative
venture of several towns could provide the
equipment at a central point to cope with

the special problem of abandoned cars.

64-0210
Metro, A. A, No refuse refused.
City, 79(4):117, Apr. 1964.

American

Mayor Edward D. Bergin’s citywide clean=-up
program for Waterbury, Connecticut, called
for designating given collection areas well
in advance, and placing a second notice in
the newspaper with a collection time schedule
to give people ample time to ci~an cellars,
attics, and garages. Everything was picked
up, regardless of size, shape, or weight.
Street department crews followed the collectors
to clean up the streets and gutters and patch
the strcets, and water-department personnel
inspected and painted all hydrants. The
special collection weighed in at 5,000 tons,
and included refrigerators, stoves, water
tanks, and bed springs. The outlying areas
posed no problem because people could place
rubbish on curb lawns and driveways. The
central high-density area was another matter.
To make room for the rubbish, all parking
was banned a day in advance and on the
collection day, and traffic was barred from __,
narrow one-way stréets, The collection force
consisted of twelve trucks with Leach
packer~type bodies and two open-body trucks.
The campaign required 52 working days and
covered every street in the city of 107,000.

64-0211

Municipal equipment ‘rental’ . In Solid

waste disposal end municipal equipment
‘rental® . New York, Buttenheim Publishing

Corporation, June 1963. p.64-70,

An increasing number of cities administer
their motor vehicles on a rental bhasis every
year and many of them offer all types of
equipment. The benefits include an upgraded
standard of maintenance, a more orderly way
to replace old and inefficient models with
new models, maximum use of all equipment, and
a positive knowledge of what it costs to
operate the various pieces of equipment. The
best method of managing municipal equipment
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is to establish a centralized equipment
maintenance service including central control
over the procurement and use of the equipment.
Under such a system equipment of a specialized
nature may be assigned to certain departments
on a full-time basis to different departments
as the need arises. Some cities find it
possible to control all equipment through a
central agency. 1In general this agency becomes
part of the department of public works. A
central control organization, by adopting the
rental method, can become self-«ujporting. This
requires careful administrative book-work.
Examples -of municipal rental are given.

64-0212
New cleansing depot and garage for Dumfries.
Public Cleansing, 54(7):1004, July 1964,

Purposes
depot at
vehicles
Council,
and deal
detailed
function

of the new Cleansing Departmc.t
Dumfries, Scotland are to accommodate
of that Department and others of the
to provide for vehicle maintenance,
with recovered waste products. A
picture of building layout and

on the unusual site is presented.

" o,

64-0213
New York City opens a $22 million sanitation
department building. Refuse Removal Journal,
7(10) :35, Oct. 1964.

A new central repair shop will house New

York City’s entire repalr and maintenance

unit, which services over 2,200 collection
trucks and street cleaning units as well as
other municipal vehicles. The shop will also
be the headquarters for three refuse collection
districts.

64-0214

No flying papers at this transfer station.
American City, 79(6):26, June 1964.

This refuse truck-to-barge transfer station
is completely enclosed in such a way that no
refuse ¢on blow around or float into the
Thames River during dumping. There have been
no complaints about this clean operation, and
loaded vessels may easily transfer wastes to
outlying disposal areas.

64-0215

Pedo, D. J. Reorganization cuts refuse )
collection costs. Public Works, 95(7):110,
July 1964.

ERIC

Aruitoxt provided by Eic:

‘;ES;! ‘:uﬁ“q !Vl“ﬂ\ﬁﬁyLE

South Milwaukee, Wisconsin, which had an
inefficient, unsanitary, and expensive system
of refuse storage and haphazard collection
routes, passed a refuse storage ordinance

and revised its collection routes for greater
efficiency and sanitation. A public relations
campaign, which included the distrihution of

a pamphlet explaining the new ordinance,
helped make the changes acceptable to the
public and thereby to the city council.

64-0216 _ _
Pollock, K. M. Venice, without streets,

moves refuse by water. Refuse Removal
Journal, 7{(10):10, Oct. 1964.

Venice, the Italian City which has canals
instead of streets operates 25 refuse
gondolas each with a two man crew and two
metal containers. The refuse, the bulk of
which is garbage, is transferred to scows,
towed 20 miles out into the Adriatic Sea
and dumped overboard.

64-0217

Preventative maintenance program helps keep
Seattle’s refuse trucks operating. Western
City 40(5):47, May 1964.

The Washington National Disposal’s fleet
maintenance program keeps its 42 Leach
Packmasters ‘n tip=-top shape and is =till
economical. Phase one of its 4 phase program
consis.s of a daily soap and water wash

down of each truck. Phase two has three
maintenance operatfons: 1) basic maintenance
service every 4 weeks; 2) tune-up every 12
weeks; and 3) service of the ‘rolling’
mechanisms every 48 weeks.

64-0218

Propose 105 mile pipeline to transport refuse
in Germany. Refuse Removal Journal, 7(11):24,
Nov. 1964.

Grrmany is considering a proposal to construct
a 105 mile pipeline to carry garbage from
northern Germany to the North Sea coastline,
where it will be used to build up the land.
Other methods of waste disposal have proved
unsatisfactory. The pipeline would also
transport waste water.

64-0219
Refuse collecting vans. Enginecring, 198:619,
Nov. 13, 1964.
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Three refuse collectlon vehicles from a

public works exhibition are briefly discussed.
Made on the Swedish Norba system, they are: a
manual loader, for ordinary collection; a
dustless loader, for municipal bin schemes;
and a dual purpose unit for both. Compression
and choice of chassis are mentioned. Main
attributes of the Norba system include:
maximum payload; saving in tipping space;

and solid tips. Any type of garbage, refuse

- and light scrap is acceptable to these

EE

vehicles.

64-0220
Relander, B. Collectionz pose major problem.
Waste Trade World, 105(20):66, Nov. 14, 1964,

Finland has an increasing demand for waste
paper as the result of modernizing and
expansion of paper and board mills, with a
demand in 1965 estimated at 125,000 tons,
which will not be met at the present
collection rate of 24 percent of the
production of 400,000 tons. Because of the
high charges for freight, large scale imports
are expensive. While the paper collection
from commercial sources is almost 100 percent,
there is a problem in organizing collections
from private homes and other small sources
because the large country is so sparsely
inhabited. The efforts to collect waste
paper include thousands of collection points
operated by junk dealers, -o-operative stores,
and private merchants all uver the country.
For evers kilo of waste paper brought to the
center, the collector receives coupons which
enable him to buy wrist watches, cutlery,
etc. at reduced prices in addition to being
paid cash for the paper. Collections are
made in the name of charities, with the paper
being collected at regwlar intervals by
professional truck drivers. C(ollections for
charities are arranged several times a year
by volunteers with the aim of effectively
clearing the area of paper stocks. Janitors
are either paid directly for waste paper

from apartments or payments are made to

trade unions. These drives are supplemented
bv propaganda through the press, radio,
television, and schools.

64-0221

Report on the M.P.l.. refuse transport system.
Surveyor and Municipal Engineer, 123(3752):35,
May 2, 1964.

The M.P.L. (Maximum Pay l.cad) system of
household and industrial refuse transport,

Q
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first installed at Hammersmith, is reviewed
after 14 months during which time 11,743 tons
of refuse was handled. To facilitate the
employment of specialized vehicles, transfer
stations were introduced at intermediate
points between collection and disposal. At
the Hammersmith transfer point, the refuse

is compacted by press for transport to the
disposal site 18 miles from the transfer
station. The M.P.L. system is in essence a
transport system designed to move larger loads
in fewer trips and delivers a denser, more
compact load which tak.: up less room at the
dump.

64-0222
Roland, F. 1Illinois residential route adds

500 new customers per year. Refuse Removal
Journal, 7(8):18, Aug. 1964,

Monarch Disposal Company of Wood Dale,
Illinois, has renewed a 5 year contract with
Elk Grove, a new community of 3,000 homes,
still growing at a rate of 500 houses per
year. Monarch also has other household

and commercial routes in the Chicago area.

64-0223

Samans, H. Hygienic removal of garbage from
markets. Staedtehygiene, 15(10):234, Oct.
1964.

The removal of garbage from markets in

large cities by trucks is both uneconomical
and unhygienic. In many German cities, among
them Munich and Stuttgart, the garbage is
collected by underground conveyor belts which
transport the garbage to a heavy duty hammer
mill, also installed underground. There the
garbage is cut into small bits and sprayed
with water. The resulting slurry is emptied
into the municipal sewer system. Supplemented
by a magnetic iron collector, the equipment
accepts hard material like wooden bhoards and
bottles. Some large hotels use similar
garbage disposal systems. A hammermill is
shown in two photographs. (Text-German)

64.0224

Self delivery is no help to collection.
Refuse Removal Journal, 7(12):30, Dec. 1964,

The Kewalo and Kapalama incinerators at
Honolulu are operating at full capacity with
about 200 tons per day at each unit.
Division personnel have to turn away
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individuals who deliver refuse, since the
incinerators are not designed for
do-it-yourself disposal. Individuals and
businesses should have their trash in place
for collection, to facilitate proper pick=-up
service. Tree trimmings, which are not cut
into 36 in, lengths, have to be taken either
to the Waipahu or Kailua landfills.

64-0225

Shih, C. C. S. Hydraulic transport of solids
in a sloped pipe. Proceedings of the
American Society of Civil Engineers Pipeline
Division, 90(PL2) :1-14, Nov. 1964.

The effects of pipe slopes on the energy
gradient of the flow mixtures, as well as the
functional relationships among the pertinent
physical quantities involved in the
transportation of solids by water in a pipe
is discugssed. Three slope angles of the
pipe, horizontal, 8.73 dcgrees and 17.71
degrees, were used for the experiments and
each different angle was tested exactly

the same, The solids concentration was
approximately 18 percent for all runs. These
solids consisted of % in. wooden balls that
had been soaked until they became waterlogged,
giving them a specific gravity slightly
greater than one. Three general conclusions,
supported by evidence presented in tables

and graphs, are stated as a result of the
experiments: (1) For a given concentration
of solids and flow rate, an increase in pipe
slope causes a rise in head loss; (2) the
effect of pipe slope on head loss becomes
more pronounced for higher solids
concentrations; and (3) the rise of head loss
for a given pipe slope is caused by the
increase of either the solid concentration

or the flow rate of mixtures.

64-0226
Snow thoughts in the sunshine. Public
Cleansing, 54(9):1132, Sept. 1964.

The vehicle and appliance exhibition at the
66th annual conference of the Tnstitute of
Public Cleansing in Margate, England is
discussed. Equipment included snow cleaning
appliances, refuse collection vehicles, bins,
bulk containers, mechanical sweepers,
pulverizing units, and tractors. A trend
toward compression collection vehicles with
continuous loading mechanisms and increased
use of plastics in brushes, bins, trucks,
and protective clothing is noted.
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64.0227

Southwark new refuse transfer station.
Surveyor and Municipal Engineer, 123(3747):46,
Mar. 28, 1964.

The new Southwark Borough refuse transfer
station, designed to replace the rail
conveyance of refuse to the dump at Longfield
in Kent by trucks, is described. The local
collection vehicles dump their refuse on an
elevated platform. The refuse is pushed
through slots in the platform by a loading
shovel into the bulk transport trucks on a
low level road under the platform for the 25
mile trip to Kent, The concrete structure
has no ledges and water is available for
hosing the platform and for water sprinkler
nozzles to control dust when required. The
through put of the station will be 34,000 tons
per year and will contribute to the increased
efficiency of the refuse removal procedures.

64-0228

Special trailers solve Miami’s hauling
problems. Refuse Removal Journal, 7(4):6,
Apr. 1964,

A special trailer had to be designed to
improve the hauling of tons of non-burnable
matter and incinerator residue from Miami'’s
two incinerators to a single municipal
landf{11 site. Formerly, the non-combustibles
were hauled through the streets in open=-body
dump trucks, causing complaints from the
householders about the stench, the spillage
of tin cans, and the streams of ash-saturated
water that dribbled from the tailgates of the
vehicles. The body of the new trailer is
completely closed, yet low enough in height
to clear the top of the incinerator ash
tunnels, It has a one-piece, cylindrical,
all welded steel frame and body, equipped
with a hydraulic packing mechanism. The
problems Miami encountered in searching for
landfi1ll sites are also described.

©64-0229

Stirrup, F. L. Transfer loading stations.
London, The Institute of Public Cleansing,
1963, 56 p.

The scope and method of investigating are
reviewed. A detailed examination of existing
methods covered the following: a converted
destructor plant, borough of Hornsey; simple
transfer stations, boroughs of Hammersmith
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and East Barnet; a transfer depot with par’ stores, grounds, ships, and housing areas.
separation, borough of St. Pancras; a tra. The systems investigated were hauled-container
depot with full separation, city of Salfora and stationary-container systems, with and
Possible future developments include without transfer sticions for transfer from
extraction of materials for salvage, reduction collection vehicle to haul vehicle. The
of volume by bulldozer, pulverizing, types of equipment studied include
pulverizing-Gonard cystem, compression self -loading collection vehicles, collection
within the vehicle, and compaction within the vessels, large trailers, and compacting and
depot. The conversion from road to rail non-compacting vehicles as well as the
transport is discussed, Costs for separation equipment used at different types of transfer
and baling, transfer loading, controlled stations. Cost estimates were made for
tipping and incineration, depots and equipment, labor, and operating expenses,
overheads, allocation of load charges, and Work methods and time-study data for
refuse baling tests in the city of Salford refuse~collection operations were obtained
are also covered. The appendices itemize by a survey team. A comparative economic
the costs of the various operations, analysis between five different collection

systems, for the collection of rubbish from
three typical naval installations producing
about 9.7, 19.4, and 29.1 cu yd per day of

64-0230 rubbish, found that the system using
Stragler, M. ‘Refuse wrangling’ 1in the self -loading compactors was the most
old west. Western City, 40(9):50, Sept. 1964. economical, regardless of the haul distance.

Scottsdale, Arizona, ‘The West’s Most Western
Town®' , has set up a train transfer system

for their 13,000 residential and 750 64-0232

commercial accounts., Their trains have 3 Tchobanoglous, G., and G. Klein. General
trailers towed by a Dodge pickup mounted considerations. Refuse production. In An
with an extra container in place of the engineering evaluation of refuse collection
pickup bed. They haul about 400 compacted systems applicable to the shore establishment
yd per day, 6 days per week from a town of of the U.S. Navy. Berkeley, University
44,000. Each train ( ‘calf’ 1In Scottsdale) of California, College of Engineering
services an average of 870 residences per day. and School of Public Health, Feb. 28, 1962.
The packers ( ‘cows’ ), with 28 yd bodies, p.17-46,

can easily contain 3 to 4 calfloads. The

foreman, inspector and superintendant are Data are presented on refuse production and
known as ‘bulls’ and the crew wcars a classification of refuse collection systems.
western style uniforms. Because the crew A classification of refuse and definition of
made such an impression with the children, terms is given. Some of the more important
the city offered honorary membership in X' €factors whirh affect the type "nd quantity of
the Refuse Wranglers for any child who kept refuse produced from naval installations

the alley behind his home clean. (exclusive of domestic refuse from naval

housing areas) include the following: type
of facility, level of activity, and climate
and geographical location. The overall

64-0231 rubbish production rates and number of rubbish
Tchobanoglous, G., and G. Klein. An pickup points for five naval installations
engineering evaluation of refuse collection are compared and tabulated. It was found
systems applicable to the shore establishment that the distribution of quantities of rubbish
of the U.S. Navy. Berkeley, production from pickup points followed a
University of California, College of Engineering similar pattern at each of the installations--
and School of Public Health, Feb. 28, 1962, 28 percent of all pickup point: generated
478 p. a quantity of rubbish in the range of 0 to 5.0
cu yd per week. Refuse production data for
On May 20, 1959, the Navy entered into a 2 specific facilities cover: buildings
vear contract with The Regents of the producing rubbish only; commissary and
University of California covering the refuse exchange storesy civilian cafeterias, Navy
collection operations of the shore galleys, and service clubs; ships; plers,
establishments of the U.S. Navy. Refuse docks, berths, and shipbuilding ways; and
production and collection were studied at all station grounds. Where possible, daily
facilities at ecach selected activity. The refuse production data for facilities were
areas covered include: office buildings, subjected to statistical analysis. The
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quantity of domestic refuse collected from
housing facilities operated or used by the

Navy depend on factors such as: packaging,
garbage grinders, incineration, and collection
frequency. Three typical naval housing areas
were studied in Northern and Southern California.
The systems were classified as to mode of
operation, equipment used, and the type of
refuse collected.

64-0233

Tchobanoglous, G., and G. Klein.
Hauled-container systems. In An engineering
evaluation of refuse collection systems
applicable to the shore establishment of the
U.S, Navy., Berkeley, University of
California, College of Engineering and
School of Public Health, Feb. 28, 1962.
p.47-98.

The hauled-container systems ovserved during
this study can be classified into the
following three categories: hoist~truck
system, frame-loaded container system, and
trash-trailor sy-tem. The equipment used in
hoist=truck collection systems consists of
open or covered metal containers, generally
ranging from 2 to 15 cu yd in capacity, and

of one or more truck bodies on which is .

mounted a mechanism capable of hoisting

the containers from the ground to the truck
and of discharging the container contents.
The frame-loaded-container system also has
one driver and truck perform collection and
haul. The containers are usually larger

(10 to 40 cu yd) and are slid onto the truck
on a special frame. & sually they are dumped
by tilting the frame and are especially
suited for collection of non-putrescible
rubbish. The trash-trailer system consists
of large semi-trailers, which are used as
storage containers, and a tractor for hauling.
At the disposal site, trailers require
auxiliary power equipment and personnel for
unloading. This system is used for areas with
high rubbish production rates. Maintenance,
health and safety aspects, operation, typical
costs of owning and operating are discussed
for each system. The containers and vehicles
are illustrated.

64.0234

Tchobanoglous, G., and G. Klein.
Stationary-container systems. 1In An
engineering evaluation of refuse collection
systems applicable to the shore establishment
of the U.S. Navy. Berkeley,

University of California, College of

-~
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Engineering and School of Public Health,
Feb. 28, 1962. p,99-174,

Stationary-container systems are those in

which the containers used for the storage of
refuse remain at the point of refuse

generation and refuse from a large number of
containers is loaded intn the collection vehicle
before a trip to the disposal site. The
stationary~container systems include those
employing self-loading compactors, those employing
manually loaded vehicles, and those employing
vessels. The self-loading compactor system
consists of open or covered containers and
collection vehicles equipped with a loading
mechanism capable of unloading the

contents of the containers into the body of

the vehicle. %The capacity of the containers
varies from 0.5 to 8 cu yd. The two types of
operations involved in manually loaded

vehicle systems are operations associated

with the appearance of the station and

its grounds and the collection of refuse

from housing areas. The containers range in
size up to 55 gal oil drums and the

vehicles are compacting or non-compacting trucks
varying in capacity between 9 and 30 cu yd.
Refuse produced aboard ships is collected

with the aid of YG scows and LCM’s.

Personnel, collection procedures, survey data,
disposal sites, and typical costs

estima*tes are included for each system, The
containers, trucks, and ships are
{1lustrated.

64.0235

Tchobanoglous, G., and G. Klein. Systems

employing transfer operations. In An
engineering evaluation of refuse collection
systems applicable to the shore establishment
of the U.S. Navy. Berkeley,

University of California, College of
Engineering and School of Public Health,

Feb. 28, 1962. p.175-260.

The employment of transfer operations is
either dictated by necessity, such as in the
collection of refuse from moored ships, or
indicated as a result of economic
considerations. Refuse, collection bodies,
or containers may be transferred from the
collection to the haul vehicle with or
without the aid of a transfer statiom.
Transfer methods, facilities, equipment,
sanitary conditions, vehicles, personnel,
costs, and economic considerations are
covered for small, medium and large capacity
transfer stations, stations employing
compaction facilities, and stations used in
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conjunction with ships and collection vessels.
Systems where transfer takes place from a
"collection to a haul vehicle without the
benefit of fixed transfer station facilities
employ loaders and trailers; dump trucks,
fork-11ft loaders, and specially designed
containers; and two trucks equipped with
frame-loading mechanisms. Equipment,
vehicles, and operational data are discussed
and illustrated.

64-0236

Tchobanoglous, G., and G. Klein. Design of
refuse collection systems. In An

engineering evaluation of refuse collection
systems applicable to the shore establishmant
of the U.S. Navy. Berkeley,

University of California, College of
Engineering oand School of Public Health,

Feb. 28, 1962. p.261-311.

The procedures which can be used to design
and evaluate collection systems and
operations are outlined. The conditions
which must be evaluated before a suitable
system can be selected are: refuge
production; number and location of pickup
points; refuse production rates; disposal
methods and sites; physical characteristics
such as climate, topography, and layout of
streets; and health, safety, and aesthetic
considerations. Systems and equipment which
may be used are summarized in a table. Design
entails determining container, labor and
vehicle requirements, and laying out
collection routes for hauled-container or
stationary-container systems and/or systems
usine transfer stations. A typical analysis
of the relative economy of equivalent refuse
collection systems i1s illustrated. Container,
equipment, and operating costs are considered
as well as round-trip haul distances. For
the systems examined and assumptions noted,
the system using a self-loading compactor
was found to be the most economic for any
practical haul distance at each of the three
sizes of installations considered.

64-0237

Three-wheel carts double number of daily
collections. Refuse Removal Journal, 7(5):34,
May 1964.

Cleveland Heights, Ohio, has switched to
small, three-wheeled vehicles to hoist trash
cans from back yards to curb-side pickup
areas and has thereby increased the number

O
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of household stops from 300 to 700 per day
and trimmed iis manpower requirements from
76 men tc 52.

64-0238
Tompkins, V. Truck-mounted chipper-container.
American City, 79(12):18, Dec. 1964.

Walla Walla, Washington, has mounted a
brush-chipping unit with a container to store
tree chips on a refuse packer. The completed
unit is compact and flexible for easy
on-the=spot removal of brush.

64-0239
Tottenham’s policy on clearance of blockages

in refuse chutes. Public Cleansing,
54(10):1199, Oct. 1964,

Tottenham, England, has instituted a

special unit to clear stoppages in chutes

and to clean and disinfect chutes and
receiving containers. The unit consists of
two men and a delivery-type vehicle with a
rear tail 1ift, which elevates containers
into the truck. The vehicle is also equipped
with chute clearance rods, grapnels, water
hose and reel, water kegs, brooms, shovels
and disinfectant.

64-0240
Transfer station saves nearly $100 a day.
American City, 79(9):25, Sept. 1964.

A transfer system initiated in Abilene,
Texas in Mar. 1961 resulted in savings of
$95.55 a day. Abilene’s transfer station
consists of an earth fill ramp from which
the packers discharge refuse through a
funnel-like hopper into the trailers. Two
Hobbs Hyd-Pak trailers, of 42 cu yd capacity
each, service the four small and six 16 vd
collection trucks. The hopper sides combine
with the trailer’s folding roof doors to
guide the refuse into the trailer. Remote
controls enable the collection truck drivers
to start the trailer engine and packing cycle
from the upper level of the transfer station.

‘The transfer system also improves the use

of manpower and permits more efficient
scheduling of collection vehicles.
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64-0241
Trow, J. Vehicle test in Sheffield.
Cleansing, 54(7):990, July 1964,

Public

Sheffield, England, has added a Dennis

Poxit Major III and a Sheroke and Drewry 35
cu yd Pakamatic to its refuse collection
fleet of about 80 Shefflex vehicles. All

its vehicles have incorporated into them a
rear low loading mechanism that requires bins
to be 1lifted only 2 ft off the ground.

64-0242
Tyson, C. B. Refuse collection train improves
service. Public Works, 95(1):99, Jan. 1964,

Valdosta, Genrgia, has switched to refuse
collection trains, which consist of three

4 yd Lo Dal containers mounted on wheels and
towed by an International Scout. Packer
trucks dump the contents of the trailers

into their bodies. The reason for the

switch is that the initial purchase price,
operating c¢osts and manpower requir-ments

are less for a train than for the conventional
collection system of packers.

64-0243
Vehicle and equipment exhibition.
Cleansing, 54(6):947, June 1964.

Public

The vehicle and equipment show at the Eighth
International Congress on Public Cleansing in
Vienna is reported. The display include the
Purswagen, a.refuse collection vehicle

" manufactured in the Netherlards with mechanical

[E

loading, continuous feed and partial
compression; the Kuka compression vehicle
which accepts bulky items; and the
Lesa=Unimog vehicle which has no back wheel
axle, uses front=wheel drive, and is used
for bulk containers.

64.0244
Vehicles.
Mar. 1964,

Public Cleansing, 54(2):812,

A meeting of the Junior Members’ Discussion
Group in Glasgow, Scotland is reported. The
meeting.consisted of a demonstration of
modern refuse collection vehicles, street
cleaning vehicles, and mechanical gully
emptiers, and a discussion of such topics as
loading rapacity, crew accommodation,
equipment for bulky wastes, and suction
sweepers.
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64-0245

Vehicles on hire in Lanarkshire now.
Cleancing, 54(12):1316, Dec. 1964,

Public

According to its annual cleansing report,
Lanarkshire, Scotland set up a central
Transport Department to provide and maintain
vehicles for other county departments.

64-0246
Walla Walla designs mechanized brush chippers.
Western City, 40(8):34, Aug. 1964,

In order to increase mobility and efficiency

a Pak-Mor barrel packer was mounted on a

1957 Ford V-8 chassi which was first shortened
by cutting off the front end of the barrel

to allow space to mount the chipper. In order
to get the chips into the packer, a round
galvanized pipe 13 in, in diameter and 12
gauge sheet metal was manufactured. The

unit is verv compact and flexible and solved
the brush and limb disposition problem at
Walla Walla.

64-0247

Wallis, H. F. Gaps in the refuse collection
services. Public Cleansing, 54(3):770,

Mar. 1964,

A memorandum on refuse collection submitted
by the Council for the Preservation of Rural
England (CPRE) to the Ministry of Housing
and Local Government is reported. The CPRE
recommends strong regulations for the
provision of adequate dustbins by householders,
builders and others; weekly collection;
elimination of roadside pickups; provision
for removal of bulky refuse by local
authorities; a regular review of the number
and size of litter bins; and incentive
schemes to boost employee morale.

64-0248

Wrong body and chassis combination may have
drastic effect on costs. Refuse Removal
Journal, 7(12):24, Dec. 1964.

Guidelines for selecting new equipment for
refuse collection vehicles are presented.
refuse collector should keep in mind that
the true costs are those run up by the unit
during its entire life cycle, not just the
first costs. Some factors to be considered
are operating costs and maintenance labor
costs.

The
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64.0249

Xanten, W. A. Waste collection, storage,

and transportation. In Proceedings; National
Conference on Solid Waste Research, Chicago,
Dec. 2-4, 1963, American Public Works
Association, 1964, p.65-68.

Two broad. categories of solid wastes are
discussed: refuse incident to the ordinary
conduct of a household (including yard refuse);
and all other special categories inclusing
commercial and industrial wastes. Because

of the differences in methods of approach,
nomenclature, record keeping, cost accounting,
and a number of other variables, cost
comparisons between cities is not only
difficult, but can be dangerously misleading
unless carefully interpreted. Great strides
have been made in the areas of improved
collertion equipment, containerization, and
the design and operation of transfer and
marine loading stations. As a community
increases in size and complexity the solid
waste problems mount in a geometrical rather
than an arithmetical progression. Such
elements as lengths of haul, requirements for
more expensive disposal mechanisms to maintain
high-level and nuisance-free sanitary controls,
dense traffic patterns, higher service
frequencies, etc. all tend to emphasize the
need for adequate administration and
management and careful long-range planning.

It is claimed that a research project has

been recommended to establish the intrinsic
value of compost in the Unitcd States in
collaboration with the Department of
Agriculture.

64-0250

Yankee contractor ‘sweetens’ clients with
scented trash. Refuse Removal Journal,
7(4):8, Apr. 1964.

The Elm City Sanitation Service which services
ten communities of southwestern New Hampshire
sprays its loaded household collection with
pine scent frequently and washes its truck
daily. Other ways in which the company tries
to enhance the popular concept of refuse
collection in the area it services are also
described.

DISPOSAL—General

6540251
American City Magazine.
and municipal equipment

Solid waste dispnsal
‘rental’ . New

Q
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York, Buttenheim Publishing Corporation, June
1963. 82 p.

A series of articles that appeared in The
American City, which are of use for reference
purposes and in-service training, are. presented.
The first section is a collection of papers

on various phases of refuse disposal,
delivered originally at the Solid Wastes
Conference held at the University of
Pittsburgh. These papers cover: the sanitary
landfill, incinerator design, planning
municipal composting, compost plant design

and operation, combined disposal of sewage
compost plant design and operation, combined
disposal of sewage sludge and refuse, an
over-all engineering evaluation, the area-wide
approach to refuse disposal, and compesting
costs in Israel. The second section deals
with the interesting growth of municipal

motor equipment departments that own, maintain,
and rent the equipment to the operating
departments, and through this arrangement

they pay for the maintenance and purchase of
new equipment as needed. The rental rates

are especially revealing as an indication

of operating costs.

64-0252
Antarctic refuse problem.
95(7):118, July 1964.

Public Works,

The method of refuse removal used by the
United States McMurdo Station in Antarctica
is to pile the refuse on the ice covering
the bay in front of the station; annually,

- when the ice breaks up, the refuse is carried

out to sea. This method worked well from
1955 to 1962, However, in 1963 the ice
failed to break up on schedule and, as a
result, nearly two years® refuse has
accumulated. Fortunately this is not serious,
since there are no winged insects in
Antarctica to breed in the garbage, and the
cold prevents decomposition. The refuse
cannot be buried since the ground is always
frozen, and it can be burned only under rigidly
controlled conditions, because of the fire
hazard involved.

64-0253
Automated waste disposal.
128(3):55, Sept. 1964.

Safety Maintenance,

The typical belt-fed incinerator, such as

that in Girard, Ohio is described. Details

of the building for unloading refuse, the
sorting area to collect salvageable materials,

§3
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the hinged-steel belt conveyor system, the
burner, and the forced air system and control
center are presented.

64-0254

Await report on dumping in ocean by 12th
largest liner. Refuse Removal Journal,
7(11):34, Nov. 1964,

The S. S. Caronia, charged by the Federal
Government and the State of New Jersey

with dumping refuse into offshore water, was
granted a delay in the proceedings until they
could conduct their own investigation of

the incident. The case is expected to be
settled out of court,

64-0255

Baumgartner; D. J. Water supply and waste
disposal problems at remote Air Force sites
in Alaska. Technical Note No. TN=62~1. Fort
Wainwright, Alaska, Arctic Airomedical
Laboratory. Mar. 1063. 6 p.

Wast disposal and water supply problems at
remote Air Force sites are presented. These
problems affect health, well-being, aesthetic
conditions, and convenience, which influence
man’s ability to function effectively in

cold environments. Specific problems and
their solutions are discussed and illustrated.
Examples include: disposal of waste in areas
where water is not readily available, An
aerobic recirculating vagte aystem for
conservation of water and disposal of wastes .
has been developed to solve this problem. 1In’
circumstances where privies or bucket toilets

are in use, continued efforts to develop elertric

incinerating toilets are warranted. The main
objective is the provision of equipment which

requires little maintenance and performs adequately

under the environmental conditions at remote
installations. (Defense Documentation Center
for Scientific and Technical Information
AD=411 319)

64-0256

Bell J. M. Characteristics of municipal
refuse. In Proceedings; National Conference
on Solid Waste Research, Chicago, Dec. 2«4,
1963. American Public Works Association,
1964, p.28-38.

Present methods of sampling and analyzing
municipal refuse, present research. and
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recommended studies are discussed as a
spin-off from research work done at Purdue
University during the last 6 years toward the
development of a practical and reliable
technique for sampling and analyzing municipal
refuse. Field studies were conducted in order
to obtain samples of refuse for laboratory
analysis as well as to estimate the accuracy
of the method used in obtaining these samples.
Sample areas were selected by stratified
random sampling after the city had been
classified into high, medium, and low
socio~economic strata on the basis of housing
and/or property market value. A logarithmic
relationcship was found between the sampling
ratio and the average percent sampling error.
A linear regression analysis was made by the
method of least squares. The linear equation
is given. The entire quantity of each
material received was shredded to a maximum
size of 2 to 3 in. A ‘representative’

sample of from 1,000 to 3,000 g of the material
was selected and placed in a plastic container
and dried to a constant weight of 70 F.
Weighings were made before and after to
determine percentage of moisture and then
ground to a maximum 2 mm for chemical
analysis. The methods of laboratory analyses
are outlined. A list of recommendations for
future research is offered. It is concluded
that a better understanding of the chemical
composition of refuse will facilitate the
design of more efficient recovervy methods

for utilizing part of the refuse as part of

a planned conservation program.

64.0257

Braun, R. Analysis and valuation of solid
refuse with regard to incineration and
composting. Presented at Eighth International
Congress of Public Cleansing, Vienna (Austria),
Apr. 14-17, 1964, 3 p.

The quantity, the nature, and the composition
of the refuse to be processed must be
estimated when planning solid refuse treatment
either by incineration or by composting.
Refuse may be either reduced to its different
ingredients and analyzed afterwards, which

is tedious and inaccurate, or the whole

sample can be ground, homogenized, incinerated
and analyzed. The Public Cleansing Department
in Vienna has used a large calorimster to
determine values after incinerating the
contents of a garbage can with a gas flame.
This method, which has been later improved,
obviates the tedious sorting and preparing of
the samples, but requires a large number of
determinations. A simpler and more accurate
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method makes use of a mobile hammer-mill which
grinds the refuse and reduces it to gross
pileces which are then homogenized into typical
samples of raw refuse. These are later dried,
pulverized and analyzed in a powder state.
Plants must be erected for the removal of
refuse in general rather than solely for
domestic refuse. Composting can be utilized
for the sole purpose of converting refuse

into humus or can be used to produce a
saleable product which can be used for soil
improvement. The compostibility of refuse
must be determined and kinds of refuse which
are in principle compostible are: domestic
refuse, sewage sludge, and industrial refuse
of an organic nature. Industrial waste may
complicate the composting process due to its
one-sided chemical composition, and preliminary
processing may be necessary. The object of
the investigation of the original material

is to ascertain whether it guarantees a final
product containing sufficient humus~-forming
substances.

64-0258

Braun, R. Analysis and valuation of the
final products (incineration residues and
compost). Presented at the Eighth
International Congress of Public Cleansing,
- Vienna (Austria), Apr. 14-17, 1964, 4 p.

The method used for the determiration of the
degree of incineration should consider )
calorific production and the dumping of the
combustion residues. There is an economical
limit which prescribes the degree the
non-combusted material must be incinerated.
There js a possibility that non-combusted
organic particles when putrefied may have a
harmful influence on ground water, but this
danger with regard to incineration residues
is not very great. The loss on ignition which
is used as a measure for the incineration
degree for solid fuels has doubtful
application to the valuation of the
incineration degree of refuse-slag in
connection with the effect on ground water.
Other methods of analysis are discussed. A
compost improves in qualitv in proportion to
its content of humus-feorming substances, and
the quality of the organic substances must
be determined as well as the contents. The
composition of comnn-tr is discussed with
respect to research work and methods of
analysis. The problems asscciated with the
production of auxines during the putrefaction
process of organic matter are enumerated. A
standardization of the methods of analysis
on an international level is necessary for
correct interpretation.
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64-0259
Bulk refuse handler. Engineering, 198:649,
Nov. 20, 1964,

A bulk refuse handling unit made by Powell
Duffryn Engineering Company Limited is
described. The unit incorporates a dust
seanled loading hopper and has a capacity of

6 cu yd. A range of sizes and types including
an end-loading vermin-prcof, fire-prucf
container are mentlioned. This unit is best
used in multi-story flats, markets, and
abbattoirs.

64-0260
Burnley’s solution to the rubbish dump.
Public Cleansing, 54(3):801, Mar. 1964,

Burnley, England, has hegun a campaign ta
reduce the problem of rubbish dumped on

empty lots by offering and advertising services
to remove the rubbish.

64-0261

Carmichael, W. Changing composition of
domestic refuse. Surveyor and Municipal
Engireer, 123(3755):49-50, May 23, 1964.

The problem of the change in bulk of refuse
and its effect on refuse disposal is discussed.
In Edinburgh, the bulk of refuse has increased
by 160 percent, but only 20 percent by weight
in the last 15 years, while the density has
been more than halved. The total volume of
refuse collected is increasing at 7.5 percent
a year; the total weight of combustible. and
organic matter is increasing at the rate of

20 percent a year, while the total weight

of ashes (dust and cinders) decreases 5
percent a vear. Dumps are being filled 60
percent quicker than ten years ago. The
Edinburgh separation-incineration plant built
to handle 240 tons of crude refuse a day in
1938 can handle only 150 tons today. For each
100 tons of crude refuse treated in separation
and incineration plants, 60 tons have to

be taken to the dump. Composting offers

some dump economy. Refuse will continue to
increase in bulk and decrease in density,
requiring improvisation and adaption of
existing methods and plants and difficulties
in design of new treatment plants because of
the changing composition of the refuse.

64-0262

Carmichael, W. The problem of bulk in refuse
as it affects refuse disposal. Presented at

Meeting of the Tnstitute of Public Cleansing,
Dundee, Scotland, Apr. 8, 1964,
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From an analysis of Edinburgh’s refuse over
a period of 15 years, general tendencies in
large cities can be expected to included
augmented total bulk (with increasing
population), increased amount of combustible
and organic matter, and decreased percentage
of ashes in refuse. A principal problem is
scarcity of tipping sites, but reducing
refuse bulk by increasing density (as by
pulverization) would be helpful. Incineration
or composting can aid in reducing both bulk
and total weight. In many cases, the need
for treatment plants has been accelerated
by this scarcity of tipping space.
Incineration is not only a satisfactory
solution for disposing of low-density domestic
refuse at present, but may serve extensively
in the disposal of future refuse which may
have even lower density-and minimal ash
content. However, increased concern with air
~ pollution generates a need for alternative
means of treatment, such as transfer plants
working in conjunction with compressor
bulk-carriers, pulverizers, or bulldozers.
Increased bulk in industrial wastes can be
kept manageable by separate waste paper
collection. Data is provided to illustrate
the average densities of refuse and the
treatment of refuse.

64-0263 .

Clark & Groff Engineers. Sanitary waste
disposal for Navy camps in polar regions.
Part II. Final report. Port Heuneme,
Calif., U.S. Naval Civil Engineering
Laboratory, May 1962. 115 p.

Existing practices with recommendations for
research and improved waste handling concepts
for littoral and ice installations are
summarized. Effects of the polar environment
and military characteristics are evaluated.
Present practices and research were
investigated through field visits to artic
installations, interviews, conferences, and
correspondence, After the establishment of
aesthetic and sanitary criteria, a broad
spectrum of waste handling processes was
evaluated and the most promising system
concepts were selected. It was concluded
that the regeneration of potable water

from the sanitary wastes would solve the water
supply and waste disposal problems ’
sinultaneously and entirely within the
encapsulated environment of the polar

camp. The proposed system consists of
minimum flush tiolets, combination

of all wastes, and regeneration by a high
temperature oxidation (HTO) unit or by

ERIC
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vacuum distillation with catalysis, 1In

the event that water supply is not a problem,
wastes can be collected; disinfected by waste
heat, steam or electricity; and discharged

to snow, ice sump or marine outfall. For
isolated areas and small groups of men, a
recirculating synthetic flushing fluid upit
would give adequate solution to the human
waste problem with optimum water conservation.

64-0264
Creisler, J. A whale of a problem. Public
Works, 95(1):80, Jan. 1964.

Del Norte County, California, could not
apply the conventional methods of disposal
of dead marine animals to a whale stranded on

" South Beach, because the whale was still

alive. After unsuccessful, humane attempts
at killing the mammal, the county finally
resorted to dynamiting it.

64.0265

Davies, A. G. Refuse disposal~-problem and
task of our time. In Proceedings; Second
International Congress, International Research
Group on Refuse Disposal, Essen, Germany,

May 22-25, 1962. p.1-24.

The indiscrimate dumping of refuse must cease,
for it bears no thought to problems of water
pollution, vermin breeding or general nuisance.
Harnessed to mechanical power, it can enable
the recovery and utilization of land. Unless
scientists offer radical opportunities for
change, it seems that incineration, pulverising
and composting are the available alternatives
for ultimate disposal. There is a need for
research and development with funds from the
national level in each country, in order

that experimental work can be undertaken to
the best advantage. The circumstances must
be created whereby it becomes possible to
adopt the most efficient and appropriate
method of disposal in each case, with

finance forming a supplementary factor

rather than a primary one. Although

there are signs of changing tendencies, the
cheapest approach to an individual problem 1is
not always the best.

64-0266
D.C. officials seek new disposal sites.
Refuse Removal Journal, 7(2):34, Feb. 1964.
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The nation’s Capital is running out of disposal
sites for the ash residue that is generated

by its four incinerators. The city’s one
sanitary landfill is expected to be used

up within another year. Modern packaging
techniques receive the blame for the
ever-growing load of waste. No one has yet
come up with a solution.

64-0267

Des Rosiers, P. E., Investigation of low-cost
sanitation systems; branch report. Fort
Belvoir, Va., U.S. Army Engineer Research
and Development Laboratories, Nov. 19, 1962.
77 p.

An extensive survey was made of the literature
on sanitation systems applicable to the
treatment of human wastes in fallout shelters.
Preliminary Laboratory tests of various
chemical agents were conducted to determine
effectiveness for control of objectional
odors and to measure the bacteriocidal.and
bacteriostatic properties of the chemical
agents. Conclusions are that the sanitary
vault concept has inherent advantages that
should be evaluated under realistic fallout
shelter conditions in order to determine
optimum design and acceptability features.

The masking of odors is considered to be a
poor method of odor control. A minimum air
recirculation rate of 2 cu ft per min in the
privy tested 1s effective in controlling the
level of odor. Chemical treatment of human
wastes collected in open containers can
effectively suppress odors. Three combinations
of readily available and relatively
inexpensive chemicals found effective were:
cupric sulfate, sodium bisulfate, and

mine-al oil; saponified cresylic acids and
mineral oil; and boric acid, sodium perborate,
and mineral oil. The dual purpose container,
with proper chemical treatment of waste,

can serve as a suitable means for collecting
and storing of human excreta over a period

of at least seven days.

64-0268

Des Rosiers, P. E. Evaluation of human waste
disposal systems. In Investigation of
low=-cost sanitation systems; branch report.
Fort Belvoir, va., U.S. Army Engineer:
Research and Development Laboratories, Nov.
19, 1962. p.1-36.

It is the objective of this study to evaluate
technically human waste disposal methods,
known or as yet unconceived, for possible
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use in fallout shelters. The essential
characteristics of such a unit are:
acceptance of any wastes without subsequent
handling; a safety factor for over-crowding
and modular desing. Applicability of standard
sewage disposal methods to fallout shelters,
biological decomposition, gas production in
sewage digestion, and currently available
household sewage treatment devices are
reviewed. Approaches to the problem are:
individual disposal bag method; maceration,
or a sanitary vault. Disposal of human
excrement in individual soft-plastic or
rubber containers, tightly sealed and
deposited into a common receptacle, should
be considered. The container would be a
non-permeable bag attached to a toilet seat.
Excreta can be treated in a manner that is
acceptable if it is mechanically reduced

to a size where disinfectants can come in
intimate contact with it, and the liquid is
separated from the solid waste and eventually
treated for possible reuse. The sanitary
vault would be a single valut or receptacle
which would initially contain a supply of
disinfecting and odor control chemicals
designed to receive all wastes. Of
considerable value is the fact that a
sanitary vault will function effectively
without electric power, mechanical parts,

or running water.

64.0269

Des Rosiers, P. E. Investigation of chemical
odor control methods for treatment of human
wastes. In Investigation of low-cost
sanitation systems; branch report. Fort
Belvoir, Va., U.S. Army Engineer Research

and Development Laboratories, Nov. 19, 1962.
p.27-70

It is the objective of this study to evaluate
effective chemical sanitizing methods for

use in treating and deodorizing human wastes

in the confined environment of fallout shelters.
Effective sanitizing methods for the treatment
and deodorizing of human wastes must be
primarily concerned with either bacteriostatic
or bacteriocidal measures. A laboratory
screening test was devised to initially select
agents which would be effective in deodorizing
and treatment of wastes. Those agents selected
were: hydrated lime, hydrated lime and
charcoal, mixed cresylic acids, and borax.

They were then subjected to privy studies.
Results showed that three combinations of
readily available and relatively inexpensive
chemicals are effective in suppressing odors

in an open container which is used as a
receptacle for human excreta. Any one of the
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chemical combinations, CuS04, NaHSO4, mineral acres of mosquito breeding swampland are '
oil; CuS04, NaHSO4, mineral oil, cresylic available, and could be converted into useful
acids; boric acid, sodium perborate, mineral recreation areas. Controlled tipping should
0il; and saponified cresyclic acids, mineral . be the main method used, with a large modern
0il, will reduce odor to a level which is not +  destructor for the disposal of burnable
objectionable. If the count of viable refuse.

organisms is used as a criterion for
evaluation, the greater effectiveness of
cupric sulfate and sodium bisulfate is
unquestioned. From the data accumulated, with
odor suppression and bacteriocidal action

both considered, this combination of chemicals
would be preferred.

64-0272
Disposal system. Modern Sanitation and
Building Maintenance, 16{(8):33, Aug. 1964.

The Auto-pak eliminates the need for separate
incinerator stack and destructor room. As
trash is placed into a refuse hopper, an

64-0270 electric eye activates the system’s hydraulic
Disposal of waste oil, tires and building packing mechanism. Refuse falls to the
materials surveyed. APWA [American Public bottom. The packing ram moves forward with
Works Association] Reporter, a force of 40,000 1lb, compacting refuse to
31(1):20-21 Jan. 1964. less than 25 percent of original volume.

This article presents the results of a survey
of 38 cities, population over 100,000, in
relation to disposal of waste oil, tires,

and building material. There are two tables
which list the cities using private disposal
methods and/or public disposal methods. Of
those cities where the materials are disposed
privately, waste oil is most commonly
reclaimed, waste tires are disposed in
landfills or dumps, and building wmaterials
are disposed of in landfills. Of the 26
cities that assume disposal responsibilities,
8 use landfills to dispose of waste tires,
and 17 use landfills for disposal of building
material. Most cities are satisfied with
their disposal methods. While current
regulations and disposal practices have
eliminated air and water pollution problems
in 24 cities, only a small portion have
specific regulations for disposal of waste
oil, tires, and building materials.

64-0273

Donaldson, E. C. Disposal wells. In

Subsurface disposal of industrial wastes in

the United States. U.S. Bureau of Mines
Information Circular Wo. 8212. {Washington]}, U.S.
Department of the Interior, 1964. p.6-8.

Where the manufacturing process is dependent
upon inunterrupted operation of a
waste-disposal well, some companies have
provided a standby well. The waste stream is
split either by separate injection pumps or
by valves from a common manifold. Sometimes
monitor wells are pumped and sampled once a
month to test the quality of water from the
lowest fresh water aquifer. For the average
chemical waste disposal well, a 15 in.
diameter hole is drilled about 200 ft below
the deepest fresh water aquifer, where ten
z=in. OD casing is set and cemented to the
surface. A cased~hole or open-hole completion
method can be used. Uncons’lidated sand

64-0271 formations may be gravel-packed to prevent
Disposal of wastes in South Australia. Good sand cavings from filling the bottom section
Health for South Australia, 126, 10-13, of the injection casing and thus restricting
Oct. 1964. the outward flow of fluids. Disposal wells
are equipped with tubing when corrosive waste
Methods of refuse disposal in South Australia is to be injected. . Tubing that is internally
are: a) controlled tipping; b) dumping and coated with plastic or cement commonly is
burning; and c¢) disposal into the sea. The used. When the well is completed, drilling
most practical and cheapest method is ) mud is washed from the face of the formation
controlled tipping. Tne reclamation of land by pumping water into the tubing and allowing
is shown in Marion, where a soccer field it to circulate to the surface through the
has been developed over a tipped area. A annulus between the tubing and the casing.
proposal to assist in the disposal problem Acidizing and hydraulic fracturing of the
is to use the tidal swamp in Port . formation are used to increase the injectivity
Adelaide-Salisbury area where thousands of of newly completed wells and to stimulate
58
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old wells that have become plugped with
suspended solids.

64-0274

Donaldson, E. C. Surface equipment used in
waste disposal. 1In Subsurface disposal of
industrial wastes in the United States.

U.S. Bureau of Mines Information Circular No.
8212. [Washington], U.S. Department of the
Interior, 1964. p.2-6.

The essential units of a typical system for
subsurface disposal of waste consist of

sump, separator, clarifier, filter, chemical
treater, surge tank, and pump. The amount
and type of equipment necessary to prepare a
waste mixture for injection depends upon the
amount and size of suspended solids in the
waste, the pure size of the formation matrix,
the chemical compatibility of the waste and
formation water, and the corrosiveness of

the waste. The removal of suspended solids
is unnecessary where the disposal formation
is limestone or dolomite containing
interconnected vugs and fractures. A cement
sump tank or a 30,000 to 50,000 gal steel
tank provides storage for collecting and
mixing waste streams. Large, shallow, open
ponds provide sufficient detention time to
permit natural sedimentation of particulate
matter from the waste during passage from

the inlet to the outlet. The ponds are
commonly equipped with aerators to oxidize
iron and manganese salts to insoluble forms
that precipitate in the agitation pond.
Aqueous chemical wastes usually contain large
amounts of particulate matter such as polymeric
flocs, dirt, oil, and grease that can plug
the disposal formation. The sedimentation
process can be accelerated by adding a
flocculating agent. Dual filtration is used
to condition waste for disposal into sandstone
formations with small pore sizes., When the
waste contains microorganisms, a small amount
of a suitable bactericide is added.

64-0275
Dove, L. A. The area-wide approach to refuse
disposal. In Solid waste disposal and

municipal equipment ‘rental’ . New York,
Buttenheim Publishing Corporation, June
1963, p.51-56.

A regional or area-wide approach to refuse

disposal is in keeping with the trend toward
metropolitanization that is evolving in most
urban areas. A new level of area-wide self

government or a regional planning agency

Q
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empowered to make decisions of importance to
the total urban community is necessary. Some
of the legislative acts and policy measures
that a regional body should consider with
regard to area-wide refuse disposal include:
taking immediate action to ban the open dump;
adupting minimum standards for refuse
disposal operations over the entire region;
adopting a comprehensive area-wide ordinance
to regulate and control the disposal and
dumping of refuse; consideration of controlling
rates at disposal sites or effectively
districting the total region under study; and
preserving certain sites with optimum
characteristics for refuse disposal for
future needs. Factors such as the most
favorable soil conditions to minimize water
pollution, meteorological conditions, and

the over-all effect on the transportation
network should be given full consideration

in site selection. The kaleidescopic pattern
of financing refuse collection and disposal
in any given area makes it impractical to
generalize on solutions to this problem.

64-0276
An editorial. Refuse Removal Journal,
7(3):14, Mar. 1964.

In many areas the so-called shortage of
disposal sites is an artificial one created

by the opposition of the uninformed public.

An educational program to enlighten the public
about the many problems related to refuse
collection and disposal is needed. Such a
program should be sponsored by the National
Council, supported by the entire Sanitation
Tndustry, and developed and carried out by
experts in public communications.

64-0277
An editorial. Refuse Removal Journal,
7(8):14, Aug. 1964.

The shortage of disposal sites is discussed.
In the future there may be ‘disintegrating
plants® that will turn refuse into gas
which will vanish into the atmosphere or
space-penetrating missiles which will transform
the universe into a giant disposal facility.
Now, however, perhaps the key is the
development of a really workable method of
composting. Hopeful signs in this direction
are plans by Westinghouse to build compost
plants and the Solid Waste Disposal Act of
1964 currently hefore Congress.

59



Disposal-General

64.0278

Eldredge, R. W., and H. J. Dominick.
1963~-1964 Refuse disposal study: Winnzbago
County, Tllinois. 1964. 39 p.

Winnebago County, Illinois, 1s about 91 miles

. northwest of Chicago. Rockford, the county
seat, is an industrial city employing most of
the residents of the County who are employed
in manufacturing activities. By 1970 the
population of the County may be about 300,000
with Rockford having about 200,000. The
problem of refuse disposal is compounded not
only by the rapld increase in household units
but also by the increasing amounts of refuse
generated by each unit. The present study
describes the methods of refuse disposal,
gives a brief history of Rockford’s disposal
facilities in the County, and investigates
possible ground water pollution by sanitary
landfills. Conclusions and recommendations
are given in the Introduction.

64-0279

Emanuel, C. F. Waste disposal in space
vessels., Journal of the Water Pollution
Control Federation, 36(10):1229-1239, Oct.
1964,

In the aerobic degradation of combined
feces and urine, there is one resistant
fraction which is brown and called
‘hestianic acid’ . 1t possesses a complex
and heterogeneous structure, is strongly
acidic, and has an inability to dialyze.
The acid was found to be either poly-disperse
or quite impure and contains neither protein
nor polysaccharide. Spectrographic analysis
indicated the ‘presence of nitrogen and
carboxyl groups. Hestianic acid did not
appear to arise from bile and blood
substances. The ubiquitous melanines are
suspected of being the source of hestianic
acid because of structural and chemical
composition similarities. Because of the
resistance of this pigment to biological
degradation, the problem of freeing the
reactor from this refractory material will
require special consideration. The.»alkaline
permanganate degradation, hydrolytic
degradation with sulfuric acid, tryptic
hydrolysis, perchloric acid hydrolysis,

dichromate oxidation, and hydrolytic reduction

with zinc and hydrochloric acid analytical
processes were employed to obtain results
in this paper. Additional data and tahles
are contained within this paper to suppcrt
the conclusions given.

ERIC
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64-0280

Examination of refuse samples. Technische
Ueberwachung, 5(4):141, Apr. 1964.

A movable outfit for the examination of
refuse samples was procured by the Research
and Development Institute in Stuttgart. With
this equipment, it is possible to obtain the
necessary data to make appropriate
recommendations for the removal or use of
the different kinds of refuse, which in the
course of a year are recorded in the books
of the Assoclation for Communal Transport.
Comparisons are made of the various methods,
such as deposition in the raw or prepared
stage, incineration, composting, and removal
in conjunction with:liquid waste. The
equipment consists of a filtering device,
which divides the refuse into three particle
sizes, a grinder for pulverizing, portable
containers for samples to 500 kg, a conveyor
belt, a spring balance and sets of pulleys.
The chemical, physical and biological analysis
takes place in the laboratories of the
Institute in Stuttgart. (Text-German)

64-0281

Faith, W. L. Air pollution research--
reflections and projection. Journal of the
Air Pollution Control Association,

14(9) :367-369, 371, Sepc. 1964,

In this general review of past, present, and
future of problem-oriented research in air
pollution, solid waste disposal is presented
as one of the areas whera engineering research
can have a real impact on air pollution
control. The methods of solid waste disposal
practiced at the present time include:
uncontrolled open burning (as in municipal
dumps); controlled open burning (weed

control programs); incineration; sanitary
landfill; and composting. The most widely
used, uncontrolled open burning, is the most
obnoxious from the air pollution viewpoint.
In spite of its intolerable aspects, the
other disposal methods also have their problems
and the town dump continues to pollute the
air. . The Taft Sanitary Engineering Center
has conduct=d some excellent research on
incineration, but much is unknown about all
forms of solid waste disposal. The need for
greater research expenditures in the study of
the disposal of solid waste is apparent when
it 1s realized that the daily production of
solid waste on a dry basis is three times
that of the weight of cur sewage. 1In this
review and prediction article, solid waste
disposal is considered as one phase of air
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pollution research. The conclusions in
repgard to air pollution apply also to solid
waste disposal. There is more money at the
present than capable manpower, and the
funds are outrunning good ideas. The chief
source of funds for air pollution research
(and solid waste disposal) will be the U.S.
Public Health Service which will underwrite
most of the air pollution work in universities
and, to a lesser extent, at the state
environmental level.

64.0282

Faust, S. D., and M. C. Manger.
Electromobility values of particulate matter
in domestic wastewater. Water and Sewage
Works, 111(2):73-75, Feb. 1964.

Information on the quantitative
electromobility values of particulate matter
in domestic wastewater would be useful in

the evaluation of the electrochemical
phenomena involved in the removal of waste
substances by various chemical and biological
treatment processes. A study was therefore
done to determine the sign of particle charge
and the magnitude and distribution of
electromobility values of particulate matter
in a typical domestic wastewater.

_Electromobility values were determined by

the Briggs cell technique. It was found
that the particles are negatively charged
and have electromobility values ranging of
-0.55 to =3.75 mu per sec per v per cm for
707 observations. Specific conductance, pH,
and instantaneous wastewater flow influenced
the distribution of the electromohbility
valucs about a normal probability curve. A
normal distribution about an average value
is to be expected because of the heterogeneous
chemical composition of the supracolloidal
and colloidal fractions of domestic sewage
and indicates that the association of
counterions with the various particles is

governed by probability within the well-defined

laws of electroneutrality.

64.0283

Feitchinger, C.
waste disposal.
2(9):24+26, Oct.

Needed: more facts on
Nation’s Cities,
1964.

As the problems of solid waste disposal grow
more difficult and expensive to solve because
of the growth of the urban population and
more rigid requirements of land, air, and
water pollution control, it appears that more
basic and applied research is necessary on

Q
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solid waste disposal to provide the decision
makers with necessary facts to replace the
trial and error methods being applied now.
Efforts of the town of Irondequoit, New York,
with a popula:ion of 60,000 and very little
industry to solve their waste disposal problem
are discussed. The advantages and disadvantages
of sanitary landfill at the low cost of

$1.25 per ton, incineration at $6.00 per ton
and composting at $3.25 per ton were reviewed.
Land-f1ll was eliminated due to lack of space.
Cost, air pollution, and equipment obsolescence
were the disadvantages of incineration that

led to an interest in composting. A study

was made of the NORCO process in Jamaica and

a proposal was received from NORCO to build

a composting facility and charge the community
$3.25 per ton for handling the refuse and
guarantee the effectiveness of the process

and the absence of odor, smoke, noise, or
attraction of insects and rodents. Public
interest and support is lacking, as is a
definitive third party objective study of

the alternatives. Such a study would be a
legitimate role for the federal government

by providing disinterested data for the
formulation of public policy.

64-0284
Ferber, M. The waste problem is a planning
problem. Brennstoff-Waerme~Kraft,

16(8):373-375, Aug. 1964.

Facts and conditions which must be considered
by the community in formulating plans for
organization of disposal of waste are
discussed. All planning starts with an
estimate on the amount of waste expected and
the cost of its collection. This will
determine the location and number of the
waste treating facilities. The diffzrent
methods for waste treatment are discussed

and the advantages and disadvantages of each
are presented. 1In certain cases, a
combination of methods like incineration and
composting could be employed. Finally, it is
suggested that possibilities should be more
thoroughly investigated to reduce the amount
of waste produced by industry and households.
Foundry sand and packing material are cited
as examples. (Text-German)

Forester, D. F. Problems of bulk in refuse--

‘output® . Presented at Meeting of the
Institute of Public Cleansing, Dundee,
Scotland, Apr. 8, 1964,

61
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Analyses of domestic refuse from the City of
Glasgow are given and corresponding tables
are included. Data indicates the tendency
over a 15-year period to employ forms of
heating other than solid fuel, thus lowering
the percentage of dust and cinder content in
refuse. If this trend continues, the already
increasing paper content will rise still
further. In addition, the introduction of
‘smokeless zones’ by the government’s Clean
Air Act has increased trade refuse commitments.
There is no great variation between 1947 and
1963 in bone, vegetable, and putrescible
content of refuse. If the percentage should
increase, however, the most economical
methods of disposal would have to be
reconsidered. An increase of 40 percent since
1947 in metal content implies needed
consideration for most efficient means of
its disposal, also. However, the most
significant change is in the amount of paper
content, which has increased from 5 percent
to 22 percent, disregarding paper and
cardboard collected separately for salvage.
Three and a half million tons of paper and
board were consumed in Scotland in 1939,
while at present this amount equals some
5 million tons. Assuming a density of
1 to 1% cwts per cu yd, this data implies
numerous problems of bulk in refuse and its
disposal.

64-0286

Frechen, B. 1963 Meeting of the Association
for Waste Water Technology, North
Rhine-Westphalia regional section. Wasser
und Abwasser, 105(8):211-212, Feb, 1964.

The tenth annual meeting of the North
Rhine~Westphalia regional section Association
for Waste Water Technology was held in

Bochum on Nov. 15, 1963. Five lectures
presented there are briefly reviewed. Their
titles are: ‘‘Urban problems in Bochum’’;

¢ ‘Measures for tank and tank truck accidents’’;
‘‘Accident prevention in sewage systems’’; and
¢¢‘Trash and sewage sludge’’. Combined
elimination of trash and sludge by incineration
and by composting was discussed. It was
pointed out that the sludge need be
concentrated only to a water content of 90
percent for economic incineration. For a

city with a population of 100,000, the daily
costs for the elimination of sludge is 500 DM
as compared with 350 to 400 DM for combined
composting. The last lecture, *‘‘Clean water
maintenance®’, dealt with new waste water
purification plants in the Ruhv-Lippe area.
(Text-German)
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64-0287

Freund, A. W,, and C. J, Altenburg. Report
on waste disposal system. Mohole Prouject for
Brown & Root, Inc., Machinery. Study No.
M~46. New York, Gibbs & Cox, Inc., Sept.
1964. 29 p.

This report presents the results of a study
for the disposal of all burnable rubbish.
When considering all the facts, including
maintenance and operation of equipment,
manning to operate the equipment, fire
hazards involved, housekeeping, weight, and
cost, a baling machine is recommended. The
baling machine would be installed and all
bales of rubbish would be disposed of ashore
or at a distant point at sea via the supply
vessel. If an incinerator is desired, then
the capacity of this unit should be about
120 1b per hr. The 75 1b per hr capacity
incinerator initially selected is considered
to be too small to meet the recommendations,
and the installation of an incinerator will
increase topside weight in the range from
about 6,375 1b to 11,500 1b. The use of a
baling machine appears to be better, but
storage problems for the bales and handling
problems associated with the space for unloading
for the bales onto the supply vessel must also
be considered.

64.0288

Freund, A. W., and C. J. Altenburg. Types
and classification of wastes and incinerators.
Incinerator capacity. In Report on waste
disposal system. Mohole Project for Brown

& Root, Inc., Machinery. Study No. M-46.

New York, Gibbs & Cox Inc., Sept. 1964,
p.3=12.

The Incinerator Institute of America has
assigned type numbers to waste materials
depending upon their source and composition
and has classified incinerators by typcs,
burning rate, and type of waste to be burned.
Some of these classifications are presented.
Differences in operation and spark arresting
devices on the Navy shipboard type and
commerical incinerators are described. The
amount of rubbish ig5 estimated at approximately
920 1b per day. An 8 hr operation is
considered most practical for marine watch
standards and on this basis the incinerator
capacity is estimated at 115 1lb per hr.

64-0289
Freund, A. W., and C. J. Altenburg. Alternated
method for disposal of rubbish. Weight
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comparison. 1In Report on waste disposal
system. Mohole Project for Brown & Root,
Inc.,, Machinery., Study No. M-46. New York,
Gibbs & Cox, Inc., Sept., 1964, p.18-22,

Since it {is not desirable to dispose of all
rubbish and other burnable waste materials

by dumping in the sea, it appears that the
next best, lightest in weight, and least
costly method of disposal is by baling and
disposal of the bales ashore or at a distant
point at sea via the supply vessels. A
handpowered baler is described. A room set
aside for the storage of the waste bales must
be provided. The size, weight, and number of
bales to be handled is given. A table is
presented to indicate a comparison of top
side weights for various size incinerators
and baling machines.

64-0290

Geldreich, E. E., H. F. Clark, and C. B. Huff.
A study of pollution indicators in a waste
stabilization pond. Journal of the Water
Pollution Control Federation, 36(11):1372-1379,
Nov. 1964. °

Waste stabilization ponds represent an
economical method of waste disposal, largely
due to reported high coliform removals.
Bacteria such as coliform indicate pollution
removal. Studies of the effectiveness of
fecal coliform and streptococcous groups as
indicators were made on a prison dairy farm.
Characteristics looked for were: constant
occurrence in human feces; consistent presence
in sewage and polluted waters; and ability
for accurate enumeration. Raw sewage
employed was composed of domestic

and laundry wastes. Relative densities of
bacterial "indicators were determined for four
seasonal periods of the year. Raw sewage
coliform densities per 100 ml were 3.2,

3.3, 3.3, and 2.4 million during spring,
summer, autumn, and winter respectively.
Fecal coliform levels ranged between 790,000
and 920,000 per 100 ml during spring, summer,
and winter, but inexplicably jumped to

2.65 ml in autumn. Fecal streptococcal
densities varied from 2.1 to 4.1 million.
These densities must be qualified because the
The pond

from a minimum of 85.9 percent to a maximum of
94.4 percent. Fecal coliform. reductions were
between 87.9 percent and 98.3:percent,

fecal streptococcal from 97 percent to 99.8
percent. S, bovis, absent from workers’

feces, appears to be an excellent indicator

of non-human animal pollution. The possibility
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of securing false positive reactions from
organisms associated with soil was demonstrated.
For this reason, fecal coliform and
streptococcus tests yield more valuable
information than total coliform alone.

Included data show information such as
identification schemes and bacterial

discharges, reductions, and distributions.

64-0291

Getting rid of solid wastes. Good Health for
South Australia, 126:7-9, 26, July 1964.

Open dumps and controlled tipping are
discussed. Burning in open dumps causes air
pollution problems, unpleasant odors, and an
increasing volume of complaints of nuisance.
It is important to set controlled tipping
areas away from water sources to prevent
pollution. High accident and sickness rates
of the Department of Sanitation of New York
City, and the series of tests an applicant
must complete are reported. These include

a rigorous physical fitness test. Even
though these applicants pass the fitness
tests, there is an unfavorable comparison
with those of the policemen, firemen, and
stevedores in the same city.

340292
Good neighborliness.
54(2):731, Feb. 1964.

Public Cleansing,

The advantages of regional disposal of

refuse in England whereby many communities
share the same dump under one authority are
discussed. The County Planning Department

of Lancashire is among the front runners in
regional disposal, for it requested the
scheduling of nearly 2,000 acres for this
purpose. Good neighborliness should be the-
guiding principle in setting up such disposal.

64-0293
Good on waste, bad on dogs.
54(12):1334, Dec. 1964.

Public Cleansing,

According to the annual cleansing report of
Burnley, Scotland, salvaging is successful.
Refuse should be pulverized or composted
before tipped because of the changing nature
of refuse. The cleansing and transport
superintendent of Burnley is dissatisfied
with the citizens’ lack of concern regarding
a good public cleansing system.
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64.0294

Goode, C. S. San Diego disposal plan
provides for a 20-year population increase.
Refuse Removal Journal, 7(12):18, Dec. 1964.

San Diego County has developed a refuse
disposal plan which will form the basis of
planning for the next 20 years. The plan
calls for operation of 22 refuse disposal
sites by the county and three by the City of
San Diego to accommodate the present 1.2
million population and ultimately twice that
number, The majority of the dispos»? sites
now are controlled burning dumps. The great
number of canyons make the terrain ideal for
sanitary landfill sites, Completed and
planned conversiong of landfill sites into
usable land are described. Communities must
develop master plans for refuse disposal
sites--with imagination and foresight.
Research into guides for constructing
buildings over sanitary landfills is also
necessary.

64-0295 ‘
Gordon, M. The city dump. In Sick cities.
New York, Macmillan, 1964. p.229-248.

Boston is given as an example of the problem
of solid waste disposal in an urban situation.
For 27 years (1922-1959) Boston dumped 25
perces’. of its refuse on Speciacle Island,
which is 2 miles offshore in Boston Bay and
contains 50 acres. The rubbish became so
high (35 to 45 feet) that it became
uneconomical to pile it higher. 1In 1959 an
incinerator was put into operation. It was
capable of burning 900 tons of refusa daily,
which was 60 percent of all the rubbish
Boston was then producing. Across America
the problem of disposal is becoming common

and acute. Dump sites are scarce and arouse
neighborhood antagonism. Refuse itself is
increasing: there are more people and each

generates more refuse. The average person
produces almost 3% lb per day compared with
2 1b per day 20 years ago. Even cities with
decreasing population have an increasing
disposal problem: Washington, D.C.’s
population declined from 802,000 in 1950 to
764,000 in 1960 but its refuse increased from
2.7 million to 3.5 million cu yd. The dump,
the sanitary landfill, the problems of the
small governmental unit (the county in which
Pittsburgh is located has only three times
Pittsburgh’s population but 129 separate
government units), the hog as a consumer of
man’s waste, the declining use of the ocean
as a receptacle, the problems of collection
and haulage, household garbage grinders, and
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composting are all discussed in this survey.
The experience of certain cities and countries
in dealing with these problems is cited.

.

64-0296

Greenleaf, J. W., and B. A. McAdans.

Designing an ocean outfall for North Miami
Beach. Journal of the Water Pollution Control
Federation, 36(9):1107-1115, Sept. 1964,

Four plans for treatment plants and three
points of disposal for the City of North
Miami Beach, Florida are outlined. The first
of these plans (Plan A) would be to discharge
a highly-treated sewage effluent into the
Intracoastal Waterway near the Sunny Isles
Causeway. Plan B involved the continuous
discharge of treated sewage effluent into
Biscayne Bay at Baker’s Haulover Cut. Since
the dilution factor is so great here, the
sewage effluent would be disinfected to a
somewhat lesser degree than that at Sunny
Isles. The third plan (Plan C) involved the
discharge of sewage, which had undergone only
primary sedimentation into Biscayne Bay at
Baker’s Haulover Cut on the outgoing tide.
The final plan (Plan D) considered discharge
to the Atlantic Ocean through a submarine
outfall. Chloride, pollution, float, bacterial
die-out, and dilution tests were run con the
Miami Beach outfall. Upon the conclusion of
studies. all tests proved favorable to Plan
D. Data and illustrations give the results
of tests performed.

64-0297
Halmos, E. E. Missile base water and waste
facilities. Water and Sewage Works,

3(4):176-179, Apr. 1964.

Sewage disposal for Merritt Island, Florida,
will be surprisingly simple despite the
location and nature of the community. The
66,000 acre community will be the site of
the final drive in the U.8. race to the
moon, and will have a daily population of
about 10,000 persons. Although the area is
nowhere more than 7 ft above groundwater, no
problem of contaminating local underground
supplies is expected to arise. First, all
water for drinking and process use will be,
piped from 25 miles away, and secondly, little
handling of contaminating chemicals is to

be done on the site. In addition, wastes
from more normal industrial processes are
handled by individual septic systems, A
concrete-walled, activated sludge treatment
plant is designed to provide primary and
secondary treatment for a capacity of
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310,000 gpd. Three 1lift stations, each
equipped with injector-type pumps, serve

the 63 by 100 ft one-story plant. The water
supply, piped from Cocoa, Florida, must serve
not only normal sanitary purposes, but

_ industrial process and a closed hot-water
heat system as well. Pipas are set about

7 ft below ground surface.

64.0298

Importance of research into refuse disposal.
Surveyor and Municipal Engineer,
124(3770):64-65, Sept. 5, 1964.

The importance of refuse disposal end the
lack of data and research upon which to base
control work are emphasized. The interest of
the Federal government in the United States
in solid waste disposal is given as an
example as to what should be done in Britain.
It was indicated that in the United States
financial and technical support was given to
programs of solid waste disposal research on
a nation-wide basis including the erection,
maintenance, and operation of pilot plants
for composting, incineration, grinding,
disposal to sewers and salvage. Controlled
dumping for land recovery is alse being
investigated. It is urged that in Britain
the research into the numerous unsolved
problems should be government sponsored and
financial support be given to municipalities
to erect pilot plants. Some of the problems
worthy of investigation include: a
determination of the temperatures required
to kill pathogens in material being dumped;
and the question as to whether the temperatures
required to kill pathogens in sludge will
kill the useful comronents of the compost.
The need for research into operational
efficiency and econcmy is obvious.

64-0299

Improved conditions and lower costs in refuse
disposal. Surveyor and Municipal Engineer,
123(3751):59-60, Apr. 24, 1964,

The new Hove refuse disposal and salvage
plant is described. In the new plant the
tailings, after the removal of two-thirds

of the total weight as salvage, are
incinerated. The operation results in

better working conditions and increased salvage
income. Out of a weekly 316 tons of salvage
material, there were 4.5 tons of bottles,

45 tons of paper, 18 tons of cans, and 4.5
tons of rags. Magnetic separators before

and after screening give the maximum recovery
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of ferrous material (9 tons a week). The new
plant is the answer to the lack of dumrning
area in Hove.

64-0300
Jacobson, A. R. Home waste disposal in Alaska.
Public Works, 96(3)140, Mar. 1963.

A waste disposal system incorporating a
marine toilet, chlorinator, hand pump and
storage tank was constructed and evaluated

by the Environmental Sanitation Section.
Arctic Healtli Research Center, Anchorage,
Alaska. The aim of the project was to
provide a satisfactory indoor ftoilet unit

not requiring a constant supply of water or
electric power for operation. The two units
tested operated by recirculating the flushing
water, thereby eliminating the need for a
water source, and used a hand-operated pump
which eliminated the need for power. The
system proved acceptable when tested by a
two-member household over a 6-month pericd,
but was not aesthetically acceptable to one
member of a second household. It is designed
to save on the use of potable water, the very
small amount of effluent (1 qt per day per
person) virtually eliminating the usual
problem of disposing of the large quantities
of 1liquid wastes from toilets. However, the
problem of final disposal of the tank
contents has not been entirely solved.

64-0301

Jensen, H. P. Problem facing industry today.
Refuse Removal Journal, 7(9):46, Sept. 1964,

Problems currently facing the sanitation
industry are discussed. The use of disposal
sites is a major cost factor, increasing 240
percent since 1955. State licenses are also
costly. A number of municipalities such as
Waukegan and Rockford, Illinois; Boston,
Massachusetts; and Oak Park, Michigan, have
largely solved their problems by turning

to private enterprise. Toronto, Canada, is
an example of a city that has benefited from
the use of sa itary landfills. What is now
needed is research into solid waste disposal,
including methods of making solid wastes usable,
and public awareness that sanitary landfill
sites need not be nuisances. Typical
provisions in municipal ordinances as a
guide to local officisls are given. CGarbage.
rubbish, mixed refuse, ashes, bulk refuse,
dead animals, hazardous refuse, household
waste, institutional waste, commercial waste,
industrial waste, building waste, a licensed
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waste collector, and building debris
definitions are given.

64.0302

Johnson, R. L., F. J. Lowes, R. M. Smith, et al.
Evaluation of the use of activated carbons and
chemical regenerant-: in treatment of waste water,
U.S. Public Health Service, May 1964. 48 p.

The capacities of six activated carbons for
the soluble organics in filtered secondary
effluent were obtained by use of a
continuous flow, column-type test. Results
varied from 7 to 13 g COD per 100 g of
carbon. Because of the manner in which the
test was carried out, only the carbon with
the smallest capacity was loaded to the
maximum extent possible. The chemical
regeneration of exhausted carbon was
investigated by use of nine inorganic
oxidizing agents. Only hydrogen peroxide was
capable of restoring measurable adsorption
capacity after more than two cycles of
exhaustion and regeneration. The econcmic
feasibility of chemical regeneration is not
promising. The report includes explanatory
tables and figures.,

64-0303

Joyce, R. 8., and V. A. Sukenik. Feasibility
of granular, activated~carbon adsorption for
waste-water renovation. AWTR-10. U.S.
Public Health Service, May 1964. 32 p.

Granular, activated carbon in packed-bed
column contactors was shown to remove much

of the organic matter including
alkylbenzenesulfonate from municipa2l waste
water, The COD of a secondary effluent

was reduced to about 12 to 20 ppm and the

ABS was removed almost entirely. When an

ABS breakthrough concentration of 0.5 ppm

is used as a criterion of carbon exhaustion,
the amount of carbon required for
countercurrent contacting is less than 1

1b per 1,000 gal. For the process to be
economical the carbon must be reactivated and
re-used. Thermal reactivation in a steam-air
atmosphere was found to be technically feasible.
With reactivation, the total cost of carbon
adsorption was estimated to be less than 10
cents per 1,000 gal for plante treating 10
mgd of waste water. The report includes
explanatory figures and tables.

64-0304

Kampschulte, J. Waste utilization. VDI
(Verein Deutscher Ingenieure) Zeitsherift,
106(14):603-617, May 1964.
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The various ways of eliminating waste emploved
in countries of Western Europe are discussed.
A backward trend can be observed in the
sorting out of junk from waste material, with
the exception of magnetic removal of metal.
Composting plants, however, are on the rise.
The Netherlands have 15 composting plants

and a new one is in the planning =tage. A
new composting-incineration plant in Bucchs,
Switzerland, has been taken into operation.
Pictures of this new plant and a detailed
description are given. Near Zurich and near
Geneva, waste=sludge compco:iing plants have
been built. Composting plants in
Switzerland, England, France, Swedrn, and
Germany are discussed. The cities of
Manchester and Twickenham plan to build
composting plants with capacities of 250

tons per day and 40 tons per day. 1In East
Germany, the natural composting method is
used, which is explained jin some detail. A
waste-sludge composting plant is in operation
in Schweinfurt, West Germany, where sludge
and waste are w.xed and compacted into cubes
for rotting. In Heidelberg, compost is
produced in a rotting tower according to the
multibacto method. New waste incinerator
plants are being erected all over Europe.

All the larger and more important plants are
described in detail and illustrations are
given. Most exhaustively treated are the

new plants in West Germany, but others (in
Austria. Italyv, Netherlands, Switzerland,
England, Denmark, and Sweden) are also
discussed, with illustrations and
cross-section diagrams. (Text-German)

64-0305

Lane, J. M. An over-all engineering evaluation.
In Solid waste disposal and municipal

equipment ‘rental® . New York, Buttenheim
Publishing Corporation, June 1963. p.40-45.

One of the first steps toward a solution of
the solid waste problem is to determinz the
quantity of wastes which must be disposed of.
Weighing the refuse over a period of time
provides the best method. To determine the
feasibility of the various disposal methods
some knowledge of the characteristics of the
wastes must be known but the published data
on their physical and chemical composition

is meager. To determine whether the disposal
facilities will be adequate to serve the
community in the future, their characteristics
and the trends in production must be studied.
Even though the open dump has been accused
and found guilty, it is still used by many

as a means of disposal. Hog feeding is still
in use in many areas. 1Its economics depend
upon the conditions of the hog market and the
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length of haul to the hog farm. The major
advantage of sanitary landfill is its low
first and operational cost. The sanitary
landfill method is most attractive

to the small community with a limited budget
and submarginal land within a short hauling
distance. One c«.sadvantage of the sanitary
landfill is that its capacity is limited and
when it is exhausted officials must find
another site of adopt another dispecsal
method.

64-0306

Lane, J. M. An over=-all engineering
evaluation. 1In Solid waste disposal and
municipal equipment ‘rental’ . New York,
Buttenheim Publishing Corporation, June
1963. p.46-50

High-temperature incineration, as practiced
today, provides a means for the disposal of
refuse without creating nuisances. Properly
engineered, an incineration plant will answer
the needs of a community for-the foreseeable
future. Tt reduces the refuse to inert gases
discharged to the atmosphere and an inert,
inoffensive, easily compacted ash well suited
for landfill. Only 20 to 25 percent of the
waste materials by weight remains as ash. The
reduction in their volume is even greater.
Some are able to apply the heat content from
combustion for useful purposes. The site
requirement for a incinerator is much smaller
than for a sanitary landfill and its Jocation
is not nearly a«s restricted. Combustion
computations depend on the moisture content,
heat value, anc ultimate analysis of the
fuel. Engineers have long realized the
desirability and economical advantage of the
joint disposal of refuse and sewagr solids.
More than 20 years’® experience in burning
sludge solids has shown one of the most
important requirements for success is that of
constant agitation., The utilization of the
heat content of the refuse pas to evaporate
the free moisture from the sludge solids and
support their combustion has proved to be the
most successful joint disposal method to date.

64-0307

Lawson, S. P. Economic and sanitary dispesal
of waste from small communities. Water and
Waste Treatment, 9(12):584-588, Mar.-Apr. 1964,

The problem of how a small community shall

treat its wastes to the maxXimum advantage of
the community is discussce.” The discussion
includes an illustration of the dynamic F/M

ERIC

Aruitoxt provided by Eic:

0302-0309

(food to microorganism) ra%tio in order to
emphasize that the design of a waste plant
is not only a problem in hydraulics and
structural design. The solution proposed
for the treatment of unreticulated zmall
community wastes is the application of
fundamental metabolic studies to a general
case. There is a need for fundamental basic
research and for biologically trained
engineers who can assess the practical
applications of these basic studies. Tt is
emphasized that the smallar community, being
closer to the land, is interested in the
reconditioning of waste as a product for
reyse and the maximum use is made of sludge
and anaerobic decc.position. The idea is
advanced that water-horne sewerage is one of
the basic causes of food shortage in the
world, Sketches are given of treatment plants
suitable for small communities. The smaller
the community, the greater the need for
qualified advice and. the less the need for
packaged units based on claims rather than
an objective bioengzineerin:z approach,

64-0308

Ledbetter, J. O. Air pollutinn from aerobic
waste treatment. Water and Sewage Works,
111(1):62-63, Jan. 1964,

Aevosols, giver off through aerobic waste
treatment, are air suspensions of particulates
which may emerge as droplets. The droplet.s
evaporate, leaving the nuclei of solid wastes.
Waste treatment plant odors originate in
influsnt from sewers, deposits of grit and
grease, stabilization, and anaerohic conditions.
Methyl mercaptans, methyl sulficdes., and amines
plus indoles and skatoles have been cited as
the most common offenders. Aeracsols may be
attenuated by covering the surface with a '
permeable plastic film that permits passage

of air but not water. using a spray of
harmless water tc knock down the aerosols,

or collectinz rhe aerosol above the unit and
removing particulates., Combustion, ads:rption
by activated carbon, and absorption into a
liquid are the most effective odor control
methods. Future efforts will be directed
toward more efficient oxygenatio: of liquid

- wastes by smaller volures of air, Municipal

incinerators will be installed at plants.

64-0309

Leone, D. E., and R. J. Benoit. Biological
treatment of concentrated human waste.
Journal of the Water Pollution Control
Federation, 36(12):1512-1523, Dec. 1964,
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A study 1s reported on the biological
treatment of human wastes. The experimental
waste contained 20 percent urine, 20 percent
feces, and 60 percent vater. The concentrated
waste was inoculated with activated sludge,
and the results were based on the chemical
oxygen demand, total solids, and chemical
analyses made before and after digestion of
the waste with controlled pH and temperature.
Highly concentrated human waste can be
stabilized by activated sludg: into rapidly
settling solids and a clear odorless liquid
in only a few tiours. A 10-1 volume of
activated sludge will easily stabilize

human urine and feces with 15 percent of the
raw wiaste solids trans:formed into gases and
water. An additional 15 percent reduction
can be obtained in the raw waste solids by a
prohibitively prolonged anaerohic digestion.

64-0310 .

Ludwig, H. F., E. Kazmierczak, and R. C,
Carter. Waste disposal and the future at
Lake Tahoe. .Journal of the

Sanitary Engineering Division, American
Society of Civil Engineers, 90(SA3):27-51,
June 1964,

To protect the beauty of Lake Tahoe, the
buildup of nitrogen and other nutrient
substances in the lake from commnnity wastes
produced in the Tahoe Basin will have to be
reduced, A study was initiated which provided
for: collection and evaluation of background
information on geography, climatology,
hydrology, geology, land use patterns, water
supply, and sewerage facilities; sampling

and analysis both of the lake waters and of
representative streams in the basin; tests

for evaluating ground capacities for receiving
effluents by infiltration; and several special
stucies including evaluation of the biological
productivity of the lake waters based both

on laboratory and in situ testing. Three
alternative feasible methods of disposal, for
which costs are competitive, were recomméended:
(1) export from the basin to Nevada, other
than via the Truckee River, where the waste
effluent would be valuable for irrigation
purposes; this plan would include sufficient
treatment to meet regulatory standards,
including protection of public health; (2)
discharge to the Truckee River. following a
similar high degree of treatment; (3) discharge
of treated effluents to the lake water,
through outfalls reaching adequate depths,
following special tertiary treatment for
removal of both nitrogen and phosphorus.
However, this method requires pilot scale in
situ demonstration before its effectiveness

Q
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can be known. The cost of all alternatives
is in the range of $400 per 1,000,000 gal.

64-0311

McCarty, P. L., I. J. Kugelman, and A, V.
Lawrence. 1Ion effects in an aerobic
digestion. Stanford, Department of Civil
Engineering, Stanford University, Mar. 1964,
152 p.

Effects of inorganic and organic fons on
anaerobic waste treatment process were
investigated. Anaerobic treatment is an
efficient method for treating many organic
wastes. It is used to treat concentrated
sludges from municipal waste treatment and
concentrated and dilute waste from industry.
Because waste is converted to methane gas, a
useful product, anaerobic treatment is more
advantageous than aerobic. It also produces
more complete degradation and less biological
cells. Anaerobic treatment still is not
widely employed, due to the lack of
understanding of the complex effects of high
concentrations of inorganic materials
normally present in industrial and municipal
wastes. Sodium, potassium, caleium, magnesium,
and ammonium cations were first studied.
These ions, commonly found in sewage sludge
and industrial wastes, are relatively soluble
under anaerobic conditions. Each ion had

an optimum condition, at which treatment
efficiency was best. Antagonism occurred
when at least one ion’s optimum concentration
counteracted another’s inhibitory concentration.
Heavy metals--copper, zinc, nickel, and iron
were studied next. Only iron was not toxic
to the process. Precipitating the heavy metals
with sulfides relieved their toxicity.
Sulfides are often produced in treatment

from degradation of sulfates and protein
reduction. Sulfide addition must be done
with care, for they are corrosive and toxic
at low or high concentrations, unless present
as insoluble metal precipitates. Volatile
acids were found to result from, not cause
failure of the anaerobic progress. More than
one digestion parameter must be considered

to control anaerobic treatment.

64-0312 4

Michaels, A, Treatment and disposal of
solid wastes. 1In Proceedings; National
Conference on Solid Waste Research. Chicago,
Dec. 2-4, 1963, American Public Works
Association, 1964. p.99-107.

There are three major reasons for considerable
immediate concern about the refuse disposal
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problem: overall population growth; growth
of urban areas; and increased per capita
production of refuse. Tf such trends
continue, it i1s reasonable to conclude that
the acuteness of the refuse disposal problem
can be defined as a geometric progression
when related to time. 1In addition to
incineration, the other methods of disposal
are sanitary landfilling and open dumping,
composting, hog feeding, garbage grinding,
salvage and reclamation, and dumping at sea.
The methods are briefly described. TIn order
to determine the areas of greatest need from
a research standpoint, it is advisable to
first note the current status of the science
and art of refuse disposal, and then point
out the problem areas. The problem areas
are discussed in length. At the present
time, the problem of sludge disposal is in
some respects comparable to the problem of
refuse disposal and the use of garbage
grinders would aggravate this problem.
Therefore it is suggested that there is a
need to research such processes as:
incinerating sludge in combination with
refuse; disposing of sludge with refuse in

sanitary landfills; and disposing of sludge

and refuse combining by composting. Under
certain particular conditions, some salvaging
and reclamation has proven economical.
Another major problem which is rapidly
becoming most acute is that of the disposal
of abandoned automobiles, which is primarily
a problem in economics.

64-0313 .
Morgan, P. E., and E. F. Clarke. Preserving
domestic waste samples by freezing. Public
Works, 95(11):73-75, Nov. 1964.

Freezing was investigated as a means of
obtaining both chemical and biological
stability of waste samples for an extended
period of time. The main chemical analyses
performed on sewage from the City of Ames,
lowa, were the biochemical orygen demand test
(BOD), the chemical oxygen demand test

(COD), solids and nitrogens. Comparisons

were made between fresh samples and ones

that had been frozen for 2,3, and 6 days.

The collection of the samples is described;
the time elapsed from collection to depositing
in the deep freeze did not exceed 30

minutes. The results of three complete series
of tests, presented in a table and series of
granhs, showed that: (1) the COD shows no
significant change between the fresh and
frozen samples; (2) the solids content of

the samples remained essentially unchanged
after freezing; (3) the various forms of

Q
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nitrogen present remaiw: A the samz on both

the fresh and frozen samples; (4) no
conclusions could be presented in regard to
the BOD determination, since the presence

of toxic material in the samples caused
unpredictable behavior. Coneclusions are

that there is no significant change due to
freezing in the composition of domestic waste.

64-0314

Morris, J. C., and W. J. Weber. Adsorption
of biochemically resistant materials from
solution. 1. U.S., Public Health Service,
May 1964. 74 p.

Studies on the kinetics of adsorption on
granular carbon showed that: (1) Uptake from
dilute solution proceeds slowly for compounds
of high molecular weight such as
tetradecylbenzenesulfonate and
dodecylbenzenesulfonate; equilibrium obtains
only after several weeks; (2) The rate of
adsorption is a linear function of the square
root of concentration, that is, a greater
fraction of solute is adsorbed per unit time
the more dilute the solution, which impliés
that the process favors removal of trace
quantities; (3) Rates of adsorption decrease
considerably with increasing size of
adsorbate when the amount adsorbed per unit
time is expressed in molar units, when
expressed in weight units the effect is much
less pronounced; (4) The configuration of

the adsorbate molecule affects rate of uptake:
molecules with highly branched structures are
removed much more slowly than those of
identical molecular weight but with a
configuration that permits coiling or
attainment of compactness; (5) Rates of
adsorption per unit weight of carbon vary
reciprocally as the square of the diameter

of individual carbon particles; and (6) The
rate of adsorption of alkylbenzenesulfonates
increases with decreasing pH of the solution.
The findings correlate with equations derived
for infraparticle diffusion, which indicates
that the rate of adsorption is controlled by
rate of diffusion nf solute within the
micropores of the carbon. The report includes
explanatory tables and figures.

64-0315

Municipal waste treatment progress. Public
Health Reports, 79(7):612, July 1964, ’

The year 1963 surpassed all previous levels

for construction of municipal waste facilities,
with contract awards of $679 million.
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Municipal construction was 25 percent over

‘1962 and 50 percent higher than 1961.

Including other constructfon costs, this
represents an expenditure of $820 million in
1963, Associated with it was federal aid
under the Water Pollution Control and Public
Works Acceleration Program totaling $160
million and $660 million in state and local
funds. A steady improvement in pollution
control from municipal wastes occurred from
1960 through 1963. Because of new needs,
however, all available federal, state and
local resources will be required to maintain
current progress in water pollution abatement.
The survey found 2,677 communities lacking
sewers, with 1,462 communities possessing
obsolete or deficient treatment plants. The
estimated cost to rectify thesr two situations
is $1.9 billion.

64.0316

New York apartment building installing trash
destructor. Refuse Removal Journal, 7(3):22,
Mar. 1964,

An automatic refuse disposal method is being
built in the new Pavilion, a 35-story luxury
apartment house on New York’s east side. The
new technique eliminates unsightly ash cans
because it employs a burning and conveyor
system that passes the ashes directly from
the building to the collection truck.

64.0317

Okey, R. W., R. L. Cohen, and D. D. Chapman.
The effects of miscellaneous wastes on
mesophilic activated sludge: cellulose,
Brooks Air-Force Base, U.S. Air Force School
of Aerospace Medicine, 1962. 8 p.

A broad spectrum microbial culture similar to
activated sludge in utilizing cellulose has
been evaluated for its ability to utilize
wastes., The metabolism of cellulose was
followed in Warburg and substrate depletion
studies by utilizing measurements of chemical
oxygen demand. Activated sludges were
developed on cellulose as a sole carbon

source and on human waste with added cellulose
designed to simulate the waste which would be
received in a remote environment. From the
Warburg and substrate depletion studies, .
constants of first-order oxidation rate were
obtained. The first-order oxidation constants
were found to vary between 0.0133 and

0.0146 reciprocal hrs. It was observed

that a lag period varying from 400 to 1,500
minutes precedes the utilization of cellulose
by the microbial system.

Q
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64-0318

Okey, R. W., R. L. Cohen, and D. D. Chapman.
Effects of miscellaneous wastes mesophilic
activated sludge: soaps, detergents, and
vomitus. Brooks Air Force Rase, U.S. Air
Force School of Aerospace Medicine, May 1963.
9 p.

Effects of soap, synthetic detergents, and
vomitus on the performance of high solids
mesophilic activated sludge biologic-type
waste reactors designed for extended manned
space flight are reported. System
performance was determined by oxygen uptake
measured by microrespirometer and degree of
side effects. Castile soap and the detergent
sodium dodecyl sulfate were metabolized
rapidly, and no deleterious side effects were
exhibited. Eight other cleansing agents had
serious disadvantages due to slow
biodegradabilty or extreme foaming or both.
The relationship between biodegradibility
and chemical structure of the nonionic

and anionic synthetic detergents is
discussed. Human stomach content of
nonpathologic origin was found to be

rapdily metabolized, and pH depression

as would result from the discharge of
vomitus through a waste treatment system

had only slight observable metabolic effect
though pH 4. The disposal of selected
cleansing agents, vomitus, and pH depressant
substances posed no apparent problems.

64-0319
Poepel, F. and K. Hunken. The waste problem

in large cities. Wasser und Abwasser,
105(18) :481-485, May 1964.

A survey of methods for cleaning waste water,
of various types of purification plants, and
of - the various ways of eliminating household
and industrial wastes as well as sludges is
given. The most common method of waste
removal 1s deposition. In the area
Mannheim-Ludwigshafen-Frankenthal, West
Germany, about ten large disposal sites are
presently in use. The dumping of waste is
the simplest and least expensive method.
Incineration and compesting are two rival
The composition of the waste (i.e.
the ratio between the easily combustible
substances and the substances decomposable
by bacteria) determines which method to
chpose. Investipations showed that combustible
substances are preponderantly contained in
industrial wastes, while domestic waste is
composed of a greater part of putrescible
substances so that incinerator plants are
commonly located in industrial centers. As
far as household wastes are concerned, the
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question of whether to incinerate or compost
is far more difficult to decide. The mere
fact such wastes are suited for composting
is not enough. A comparison of the costs
involved In both methods will decide the
question. (Text=Cerman)

64-0320
Pcrtable stations for refuse analysis.
Wasser, Luft and Betrieb, 8(5):277, May 1964.

The Research and Development Institute in
Stuttgart, in cooperation with the Engineer
Bureau for Health Technique, has developed
a portable refuse analyzer, which was
designed and built by the firm of Hazemag,
Muenster. This device has been used in
Schleswig=-Holstein since 1963. The maching
is mounted on a trailer and its portable
aspect allows it to service four different
places within one week. The analyzer

determines the moisture content of the refuse

on the spot. The other samples are air-dried
and sent to the laboratory at Stuttgart,
where the total organic content, the ash,

the amount of active organic carbon, the
available organic nitrogen, the cellulose

and salt content, as well as the amount

of active toxic materials, are determined.
The pH, the calorific, and self-heating

value are determined as a control test for
its fitness for composting. (Text=German)

64-0321

Quon, J. E., W. 0. Pipes, and J. A. Logan.
Combustion of human waste and product
recovery. Technical Note TN 62-16. Fort
Wainwright, Arctic ‘Aeromedical
Laboratory, Oct. 1963. 8 p.

Study on the kinetics of combustion of
volatilized wastes was continued. A new
method of carbon dioxide analysis was tried
and proved more satisfactory than the Orsat
Apparatus. Algal growth studies (Chlorella)
with the ash from the volatilization chamber
were continued. Additional information on
the relationship between residual weight and
oxygen supply, and between residual carbon
and oxygen supply was obtained with the
volatilization chambher operated at 200 C.
Results showed the characteristics of the
raw urine and feces mixture were very
similar to those reported previously. The
carbon content with respect to time indicated
that a relatively short period of high
temperature is sufficient to volatilize the
waste, provided the waste is in a predried
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state. From the standpoint of waste disposal,
it may suffice to reduce the carbon content

of the waste to less than 40 percent. The
solubility of the residue varies for different
raw samples. A comparison of the solubility
data at 300 C and 400 C shows that the weight
of soluble material increases with the

degree of oxidation of the organic matter in
the waste. Algal growth was not supported by
a carbon and nitrogen source alone.

64-0322

Quon, J. E., W. 0. Pipes, and J. A. Logan.
Gross chemical changes of human waste-
undergoing thermal decomposition. Technical
Note 63-13. Fort Wainwright,

Artic Aeromedical Laboratory, Oct. 1963. 9 p.

Detailed characterization of the
volatilization of human wastes is studied.
Gas analyses on the volatilization chamber
effluent were made, using an Orsat Apparatus.
Solubility and carbon content of the residue
after ignition at 400 C were determined for
different rates of air supply to the
volatilization chamber. A series of
experiments to determine if the solids
residue remaining after the volatilization
of human wastes contained nutrients adequate
for algal growth was also undertaken. Tables
were compiled showing the characteristics

of the ‘raw urine and feces mixture, solubility
of residue, the residual weight and carbon
content of the ash with respect to time for
different operating conditions of the
volatilization chamber, distribution of
carbon in the various forms, and the
qualitative growth characteristics of
Chlorella.

64-0323
Refuse disposal by contract extraordinary.
American City., 79(2):38, Feb. 1964.

Bidding opened by St. Petersburg, Florida,

for a 300 ton per day refuse disposal facility
under a 20-year contract is described. The
specifications and requirements for the
project are briefly outline?.

64-0324

Refuse dispesal plan for the Detroit region.
Detroit Metropolitan Area Regional Planning
Commission, 1964. '189 p.

The scale of the disposal problem of garbage
and rubbish was examined and projected to

n
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1980. Existing and proposed methods of
disposal were evaluated as tu their adequacy,
feasibility and costs. Two alternate plans
were formulated, with engineering costs
computed and organizational methods suggested.

Plans for the re-use of sanitary landfill areas

were developed in relation to the Commission’s
recreation and land use plants. The results
of these steps are presented in this report.
The report is divided into six parts, each
of which is further divided into chapters.
Subject headings for the parts are:
Introduction, Refuse Collection, Disposal

of Refuse, Land Use and Refuse Disposal,
Regional Plan for Disposal of Refuse, and
Future Land Use for Refuse Disposal Areas.
Appendix A is concerned with garbage and
rubbish collection and disposal in the
Detroit metropolitan region and Appendix B
deals with suggested minimum standards. An
organizational chart of the planning
commission executive committee and staff i~
also given.

64-0325
Refuse Removal. Technische Ueberwachung,
5(1):34, Jan. 19€4. ‘

In this summary of an article on refuse
removal by W. Spichal in Gesundheits-Ing.
(84(4):97-102, 1963), controlled storage,
composting, and incineration are discussed.
The amount composition, heating value, and
source of refuse in two large cities are
tabulated in the original article. 1In
choosing a removal method, knowledge of the
composition and heating value is particularly
important. At the present time, most of the
refuse is stored. Contrel methtds for storage
include protection of the drinking water and
avoidance of bad odors and vermin. Physical
and biological measures yield a better end
product during composting, Three different
methods of refuse removal are cited and
illustrated, Incineration is considered the
most hygienic method., The composition of
the refuse and the proper design of the
incinerator to prevent dust discharge are
important considerations in this method.
(Text-German)

64-0326
Research on refuse disposal. Surveyor and
Municipal Engineer, 123(3753):32-33, May 9,
1964.

Subjects presented in a paper delivered by

the International Research Group on Refuse
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Disposal were an analysis and evaluation of
refuse for incineration and composting, and
an analysis and evaluation of the products

of these disposal methods. Tedious,
expensive systems for examination of
individual incinerator constituents were
discussed and the idea of collective analysis
suggested. Also, international standardization
of the method of analysis was advised.
Bilological processes during composting
were mentioned. The effect of compost on
plants and soil was compared with that of
stable manure.

64-0327 .
Research work on refuse disposal.
Cleansing, 54(6):936, June 1964.

Public

A report on the work to date of the
International Research Group on Refuse
Disposal (IRGRD) is summarized. The paper
provided analysis and evaluation of refuse
for disposal by incineration and composting
and of the final products of these methods.
Composting was approached in two ways=-=~as
producing a harmless material for dumping
and as producing a saleable product. The
effect of dumped incinerated refuse or ground
water was also considered.

64-0328

Rogus, C. A. Refuse quantities and
characteristics. In Proceedings; National
Conference on Solid Waste Research, Chicago,
Dec. 2-4, 1963. Americen Public Works
Association, 1964. p.17-27.

The lack of essential information on the
quantity and characteristics of refuse can
be attributed to the following: complexity
of measurementj difficulty in standardizing
sampling and laboratory techniques; general
failure to recognize the need for this
information; and geographical distribution.
Only a nation-wide, centrally directed effort
will provide the required answers. The
various solid wastes now extant in this
country are defined and described; the several
criteria that affect the quantities and
character of refuse produced are discussed;
existing knowledge of quantities and
characteristics is reviewed; and the types
of information required are suggesced,
including reasons therefor. Although in the
past and to a substantial degree even today
quantities are reported by volume, usually
cu yds, it is almost self evident that
reporting by weight, in 1lbs or tous, is the
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more accurate method. The factors which
affect refuse characteristics and the total
output for municipal handling are enumerated.
It is concluded that there now exists a lack
of consistently dependable knowledge of refuse
quantities and their seasonal and yearly
variations and changes. There is a similar
lack of information as to refuse
characteristics, and physical and chemical
properties. The absence of this essential
information largely exists because the
required overall nation-wide development of
uniform standards of measurements and of
analysis has not been made to date. '

64-0329

Rolle, G. Problems in analysis of refuse,
compost, and sewage sludge. In International
Research Group on Refuse Disposal (IRGRD).
Information Bulletin No. 20. Washington, U.S.
Department of Health, Education, and Welfare,
May 1964, p.51-55,

A simple orientation for a practitioner is
to know the moisture content, total and
usable organic matter, and the calorific
value, These data are of interest in all
disposal methods. Additional data must be
known when dealing with industrial wastes.
When examining compost, it is desirable to
"know such things as =lemental composition,
pH, and organic content. Because of the
heterogeneous nature of composts and refuse,
problems exist in sampling, drying, grinding
and homogenizing. The problem is to get
results which are representative of the
material. The accuracy of analysis plays an
important role in the choice of methods, as
does the element of time. The goal is to
obtain comparable results from all
participating laboratories through unified
and standardized methods of analysis. This
is only possible if the laboratory equipment
is very similar,

64-0330

Sanitary facilities on country main roads.
Surveyor and Municipal Engineer, 124(3782):30,
Nov. 28, 1964.

Reports and talks given since 1960 on
providing sanitary facilities and litter bins
for through traffic on country main roads are
reviewed. It is recommended that washing
facilities be included in the project, and
that the resulting sewage should be dealt

with by small domestic=type automatic disposal
works. The main concern in the article is
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financing the construction and maintenance
of these facilities. The idea is presented
that the Ministry of Housing and Local
Government -=not the Ministry of Transport-=-
should pay these costs.

64-0331

Scott, M. The future of San Francisco Bay.
Berkeley, University of California,

Sept., 1963. 125 p.

The Institute of Governmental Studies provides
a comprehensive overview of the entire bay
dealing with: an account of the history of
the division of the bay among many private
owners and units of government; the physical,
economic, and political pressures affecting
use of the bay and tending to reduce its

size; the economic resources that may be
jeopardized by further unplanned and
uncontrolled fillirg; the increasing need to
use the bay for the disposal of wastes and
flood waters, and the potential conflict
between these requirements and demands for
various filling prnjects; the great potential
of the bay for meeting regional recreational
needs; and the political choices and decisions
facing the people of th: Ray Area as they

seek to safeguard the bay for present and
future generations. The preparation of a

plan as a first step is ending the present
costly and potentially ruinous piecemeal
planning and develupmen: of the bay and shore
areas is proposed. Areas discussed are: the
divided bay; the shrinking bay; the productive
bay; the polluted bay; the neglected bay; and
the future bay maps, biblicpraphy, and
appendices are furnished. As the population
steadily increases to the 14 million mark for
the area, the daily accumulation of solid
wastes will rise to 28,000 tons, and if sanitary
landfill method of disposal should continue

to be used, a great many square miles of

San Francisco and its marshlands may disappear.

64-0332

Shaeffer, J. R., B. von Boehm, and J. E.
Hackett. Refuse disposal needs and practices
in northeastern Illinois with refuse dispesal
policies for northeastern Illinois. Technical
Report No. 3. Chicago, Northeastern Illinois
Metropolitan Area Tlanning Commission, June
1963. 72 p.

A technicel report on present refuse disposal
practices and facilities and future refuse
disposal needs in northeastern Illinois,
preceded by an official statement of policy

73
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on refuse disposal planning which was adopted
by the Northeastern 1llinois -Planning
Commission on April 18, 1963, are presented.
Chapters cover: refuse disposal--a
metropolitan problem; status of refuse
disposal, 1960; methods of refuse disposal;
multipurpose concepts in refuse disposal;
refuse disposal and ground-water pollution;
the relation of refu«e disposal to urban
society; space needs for refuse disposals

and a metropolitan approach to refuse disposal.
All of these topics are discussed in relation
to the northeastern Tllinois refuse situaticn.
Appendices give present disposal space
requirements; life of existing sites: other
statistics on refuse disposal sites and
incinerators; and ownership and remaining
capacity of refuse dispesal sites by

counties in northeastern Illinois.

64-0333
Skitt, J. Disposal works: plant and
maintenance. London, Temple Press Books

Ltd., 1964. 74 p.

Each of the successive operntions which take
place in a normal disposal works is examined
in detail including: the reception hopper,
screening, magnetic separators, belt
convevors, dust control, the furnace, power
production, trade refuse incinerators, general
considerations, and maintenance.

64-0334

Smoke control problems.
1964.

Public Cleansing,

The meeting of England’s North-Western Centre
is reviewed. The Clearsing ard Transport
Superintendent of Burnley spoke on the
problems affecting his departmont since the
institution of smoke control, such as
inadequate bin size, excess refuse created

by publiec holidavs, remnval of refuse from
multi-story flats, and inadequate incinerators.
Possible solutions are offered in the
discu=sion afterwards,

64-0335

Solid Research needs for solid wastes.
Public Health Reports, 79(2):97-100,
Feb. 1964,

Trends in the nature and amount of solid
wastes. and the means of disposal were
reviewed at a conference on research on

O
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solid wastes sponsored by the Public Health
Service and the American Public Works
Association on Dec. 2, to 4, 1963. The
volume of solid waste has grown more rapidly
thar the population at the same time that the
available economic space for waste disposal
has declined. A graph is given showing the
growth of refuse and population coincident
with the declire in the available land. The
ideal method of disposal would be to convert
the wastes into useful marketable forms by
swift, inoffensive, silent, economical, and
invisible processes. 1In the meantime, the
engineers will settle for compaction into
bales for burial, controlled combustion
without flyash or noxious fumes that will
reduce the weight load by 90 percent, and
better means of disposing of residue, junk,
and organic wastes. Since collection and
transportation smounts to 85 percent of the
waste disposal budget. the hope is for
effective methods of disposal within the
home, but garbage disposals transfer the

load to the sewers and incinerators produce
air pollution. Machines costing up to a
million dollars are available for shredding
old automobiles after removing the battery,
radiator and tires and burning the upholstery.
Vegetable wastes, formerly discardcd by the
housewife, are now stacked near the packing
plant. Tt was agreed that the resecarch budget
of $200,000 for the Public Health Service for
the managem2nt of the $3 billion expenditure
in solid waste disposal was inadequate.

64-0336

Taking a well-pianned approach to waste
disposal. Chemic2l Engineering, 71(5):48-50,
Mar. 2, 1964.

The disposal of liquid wastes by pumping

into deep wells is discussed. O0il and gas
companies have used deep wells for over 60
years to dispose of brines. NASA plans to
use a deep well to dispose nof spent acid used
to clean out lines in a rocket plant near
New Orleans. A paper plant in Pennsvlvania
has plans for underground dispoial of spent
liquor. 1In some cases. chemical pretreatment
provides for flocculation, neutralization or
sterilization bhefore pumping undergrvund. It
is important before initiating such a program
to review the state laws, subsurface
geological conditions, and chemical or
physical problems which might result.
Sandstone strats are suitable if they are
permeable and porous enough., Limestones are
hiphly suitable and their permeability can be
inereased by hydrorhleric acid. The volume
of waste should be red.ced by concentration
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or by removal of reletively harmless
constituents. Liquid wastes can be
advantageously disposed of in many cases by
pumping into deep walls.

64-0337 .
Teletzle, G, H. Wet air oxidatien. Chemical
Engineering Progress, 60(1):33-38, Jan. 1964.

Wet air oxidation is the process of oxidizing
organic matter in the presence of liquid water.
In treatment of concentrated industrial waste
streams, the objective is to reduce the oxvgen
demand of the waste stream before discharging
to a receiving bodv nf water. The objectives
in treating sewage sludge are to eliminate any
potential health hazards and to economically
reduce the volume of solids remaining for
disposal. The waste or sludge, ground to
}-in. size, is delivered to the storage tark
to be precheated to 60 to 80 C. The materi:)
to be oxidized has a high water content and
low fuel value. It is brought into the
system by a positive displacement high
pressure pump where it joins a metered

amount of air. The mixture passes through

a series of heat exchangers and is brought up
to 200 C at which oxidation proceeds
spontaneously. The oxidation producrs leave
the reactor at temperatures of 220 to 320 C.
Gases are separated from the liquid stream.

A major part of power requirements may be
recovered. Insoluble crg=ric removal is
accomplished both by solubilization and
oxidation. Sludge voluw.: reductions of 50

to 90 percent are expected with a short
settling period after oxidation. Both raw
and digested sludge have been haudled.
Organic nitregen in sludge is converted to
ammonia which can nearly quantitatively

be returned to the hiological treatment step
and reutilized for treating industrial wastes
deficient in nitrogen. Data, flow diagrams
Table one lists
typical operating conditions for several
sludge oxidation plants.

64-0338 .

University of West Virginia sets up first
solid wastes course. Refuse Removal Journal,
7(11):31, Nov. 1964.

The West Virginia University Deparfrient of
Civil Engineering will offer a three-credit-
hour graduate course in Solid Waste Disposal.
The course will be a part of an air pollution
control graduate training program.

Q
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64-0339
Waste analysis with a mobile station. Wasser
und Abwasser, 105(38):1062-1063, Sept. 1964,

To decide in each rase which is the most
expedient and most economical method of waste
disposal, prior investigations as to the
amount and the composition of waste are
necessary. For an efficient analysis, the
Institute for Research and Development in

the Field of Industrial and Residential Water
Economy as well as Waste Problems, in
cooperation with the Bureau for Health
Technology, developed a mobile statiou for
waste analysis which has been in operation
since August 1963. The station, erected

on a movable trailer, comprise« a sifting
machine, a hammermill, and the necessary
accessories like conveyor belt and scales.
Approximately 3 cu m of waste are taken,
crushed and thoroughly mixed. The water
contents of the waste must be determined
immediately. Then 21 samples are taken,
dried and sent to the laboratoxv in Stuttgart,
West Germany, where the organic and toxic
substances, the ash cellulosis, salt, nitrate,
carbon contents. the pll value, heating vwalue
and the self-heating ability frequired for
compnsting) are determined. This sample
analysis of waste must go on throughout the
year to get an idea of how the seasons affect
the waste compositicn. The costs for this
analysis are composed of the rent of the
station (annual operating costs per station=--
14,000 DM) . of the salaries for the personnel
in the labnratory (usually one engineer and
one technician), of the travelling expenses
for the perscnnel, and of the money for
transportation of the statrion. the laboratory
tests (1,000 DM per week), and the evaluatio-
of the analysis. )

64-0340
Waste treatment dipest. Water and Waste
Treatment, 9(12):608-610, Mar.-Apr. 1964.

Five papers on waste treatment are reviewed:
(1) In a studyv of the settling properties of
humus in settling tanks, it was found that
the degree of purification in the filter has
a major effect on the settling: the average
concentration of suspended matter discharged
increases linearly with decreasing rpecific
surface of the filter. (2) In an
investigation of the treatment of gas-liquor.
it was shewn that the biological treatment of
conventicnal pas=liquor can be carried out

to a high degree of efficiency at loadings

f the ordex of 60 1b PV per 1,000 cu ft per
day are possible. (3) An investigation is

75
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~reported on the amount of additional
percolating filter capacity required when
spent liquors from carbonizing plants are
discharged to sewers; assuming an effluent
BOD of 8 ppm, the additional filter

capacity required when continuous vertical
retort liquor was addad to Knostrop .sewage
was from 0,65 to 1,14 cu yd. (4) The new
sewage works at Dunctakle which features 14
acres of oxidation lag ons and serves 36,000
persons has a dry weather flov of 2.2

million gal per day, of which 300,00. gal

are trade waste. Because of the low dilution,
the effluent standard is 15 ppm BOD and

15 ppm suspended solids. (5) In a program of
field testing for flotation thickening of
vaste activsted sludges, the Kolirz-Sanderson
Corporation foun? that flotation aids such

as polyvelectvolytes were necessary in order
to provide loadings of 3 1b per sq ft per hr
with a 4 to 6 percent solid sludge.

64-0341

Winton, J. The detergent revslution,
Chemical Week, 94(22):111-126, May 30, 1964,

‘Hard® detergents are only partly destroyed
in sewage trearm.nt plants and eventually
fecam up in surface and tap water. TFoam
reduces sewage plart officiency and
necessitates costly chemical or mechanical
contrel means. Only. 40 to 60 percent of
alkvlbenzene sulfenate (ABS) which results is ’
degraded under secendary sewage plant
treatment. The maximum permissible level of
ABS in drinking water is 0.5 ppm. Variations
in operating conditions of secondarr sewage
plants can reduce the 95 to 98 percent
biofegradability theoretically attainable
with linear alkvlate sulfonate (LAS).. The
most popular test for biodegradability iy
dosing river water with surfactant and the
process of aerobic biodegradation is followed
analytically until the residual surfactant
concentration levels off, Most industry
centers on two tests: activated sludge
revealing variatlions in surfactant molecular
structure, and fill and draw. Demand for
heavy-duty, high-foaming solid formulations
has reached its peak. Normal paraffins are
being used as starting materials for linear
alkylate and secondary alcohols. Alcohols
will enter detergent markets mainly as
ethoyether sulfate anjonics and ether alcohol
nonionics. LAS does not degrade significantly
under aerobic conditiors at temperatures
between 10 and 35 C. Clay minerals do not
appreciably absorb ABS from waste water.

ABS 1s adsorbed under conditions of saturated
flow through soils.
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populations were discovered in household
disposal and in downstream well systems
resulting from switching from detergent to
soap.

64-0342

Wuhrmann, K. An investigation on the
significance of plant size for refuse disposal
by incineration or composting in rural areas.
In International Research Group on Refuse
Disposal (IRGRD). Information Bulletin No. 20.
Washington, U.S. Department of Health,
Education, and Welfare, May 1964, p.41-51,

In refuse disposal plants, plant size is an
important fact in specific operating costs.
This is tecause only low value products are
treated. The smaller the community, the
higher per capita construction costs are.

In rural areas, complete disposal facilities
are not needed because some dumping can be
done. With a greater density of population
or higher per capita yield, the characteristics
will change so that appropriate treatment
costs must be added to the smaller hauling
costs.

64.0343
The year in Manchester. Public Cleansing,
54(2):735, Feb. 1964.

Some notable items of the annual report of
the Cleansing Department of Manchester,
England, are: percentages of solid wastes
disposed of at different sites; the effects
of rhe paper bag system; the effects of
reorganization which has increased personnel
productivity 50 to B0 percent; the fostering
of morale by bonus payments; and a discussion
of the problem of illegal dumping.

AGRICULTURAL WASTES

64.0344 .

Adams, J. L. Hydraulic manure systems. 1In
Proceedings; Second National Symposium on
Poultry Industry Waste Management, Lincoln,
May 19-20, 1964. University of Nebraska.
p.149-159

Since fresh hen manure consists chiefly of
bacteria, it should be theoretically possible

~-to-provide an-environrent which would allow— ~— =
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-these microorganisms to convert the organic
solids of the mapure to ,ases, which could
then be removed by forred ventilation.
Unfortunately, effirient reduction of the
solids by bacteria without odor requires:
aerocbic bacteria; temperatures above 50 F;
sunlight and/or aeration; and extreme dilution.
Fresh hen manure is abou* 80 percent water.
The addition of water while pumping greatly
facilitates the flow of the material, and the
equipment and power needed to move large
quantities of liquid is very small in
comparison with that needed to move semi-solid
manure. Agitation is necessary either
immediately befare or during pumping to

move the sludge. The difficulties encountered
in handlirg manure hydraulically are reported.
Disagreeable odors are encountered particularly
in situations where ventilation is poor. A
outboard motor was modified to provide the
necessary agitation. Special equipment may

be needed where gravily -spreading 1s not
possitble Advantazes of the hydraulic systems
currently in use a%¥e: flexibility of time

of cleaning; ease of handling; the fact that
the gares released may be less objectionabhle
than high concentrations of ammonia
characteristic of decomposing poultry

manure; the control of flies; less

expensive equipment required; and the fact
that temperatures in houses over large liquid
filled pits are more constant. The space in
pits required to provide storage for manure

at B0 percent moisture was calculated to be
1.45 cu ft for 90 1lb of manure. A pit is
diagrammed and the features of 1ts design
discussed.

64-0345

Aust, A, Social, legal and economic
nnsideratiens of animal production in

u'hanization. In Proceedings; Second National

Sym, osium on Poultry Industry Waste

Management, Lincoln, May 19-20, 1964,
University of Nebraska. p.225-240

The growth of urbanizatlon and the.social
developments whichihave heen affected by it
are discussed. Those social developments

that restrict the location of new industrial
animal processing plants and impede the
operation of existinr plants are: the growth
of large concentrations of people in close
proximity; the technological advances achieved
in the last 25 years: and the growing
affluence, education, and cultural
sophistication of our society. Feople are
becoming more crirical of obnoxious industrial
practices, and are more insistent that

———corrective-measures-be-taken—The—legal
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developments which have been accentuated by
urbanization are discussed. These legal
developments are a direct result of the social
developments and may be categorized into: (1)
planning controls; (2) public health controls;
(3) public safety codes; and (4) aesthetic
controls. Planning contiele rnclude zoning
and lard use control and such techniques as
the Master Plan and the Capital Improvements
Program are used., The public health controls
include waste and sewerage disposal, and air
pollution control. Public safety controls
include building codes, fire prevention codes,
and safety or accident prevention codes.
Aesthetics of urban 1life 1s docurented by a
Supreme Court decision. The three courses of
action open to the poultry processing
industrialist are: the laissez-faire
approachy the self-sufficient or self-contained
approach; and the cooperative or good citizen
approach. The cooperative good citizen
approach in conjunction with the local city
planning department 1s suggested.

64-0346

Barnebey, 0., L. Odors and their control. 1In
Proceedings; Second National Symposium on
Poultry Industry Waste Management, Lincoln,
May 19-20, 1964. University of Nebraska.
p.57-65.

Five problems relating to odors and air
pollution are: (1) general housekeeping:
(2) the feather problem, which would not
exist 1f there vas prompt removal of the
feathers; (3) odorous and dryer gases
produced by cooking feathers which can be
removed or diminished by piping into scrubbing
towers; (4) feather meal dust from grinding
and drying which can similarly be removed
through -ducts to scrubbing towers; and (5)
‘holding ponds’ for organic waste which are
open=-topped anaerobic reactors with no means
of destroviing the gases produced and hence
are to be condemned. A collecting duct system
operating under suction will bring all the
gases to a central location for deodorizing
treatment. The gases are first cooled and
treated by washing with water sprays, wet
plates, etc. After a thorough scrubbing with
water the gases should be contacted with
‘knockout plates’ or their equivalent to
provide surface for removing the entrained
water., The addition of an alkali to remove
hydrogen sulfide along with other organic
compounds may be desirable together with
further purification by passing the gas
through activater! ~arbon. The activated
carbon will absorb odors and other organic
compounds_to_a_high_petcentage_byTueight_oi_.__

77
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carhon but will eventually become saturated
and require digstilling by steam to resmove
the gases, The equipment needed is deseribed.

64.0347

Bell, D.., J. Mamer, R. Peters, and 0. D.
Yorker. Urbarization’s impact on
Califernia’s poultry indus:ry. Pacific
Poultryman, 68(2):12-14, 62, 65, Feb, 1964,

The shifts in California’s egg industry,
aspects of zoning as they affect poultrymen,
the fly problems and factors affecting
relocation of poultry farms as a result of
urbanization were discussed at the Western
Poultry Congress in San Jose, California,
November 1963. The poultry population in
California is cstimated at 32 million layers
in 1964. About 25 counties in California

have been or are in the process of establishing
exclusive agricultural zones. The fly problem
is a very extensive one throughout-ralifernia
and is growirz in'size and intensitv, Prescnt
studies being made in aerobic composting,
sugpest this method could be an answer to tlie
rrobiem of manure and other organic wastos.

Tt is suggested that the poultry industry
develop a program to bring about systematic
storage, collection and management of all
wastes capable of producing domestic flies.

64-0348

Black, R. J. Public Health aspects of poultry
waste management, Presented at the National
Symposium on Poultry Industry Waste Management,
Lincoln, May 13-15, 1963, University of
Nebraska. 3 p.

In the poultry industry, optimum utilization
and redu<tion of both liquid and solid wastes
are ‘cssential for economic production in small
as will as large operatiuns. Wastes which
carnot be utilized must he disposed of in a
suitable manner. Practic.-e-are changing so
rapdily in the poultry industrv that there 1is
insufficient technical infermaticn available
to deal effectively with manv of the problems.
Some poultrymen have already constructed
facilities for the lagooning of poultry manure
even though the basic research work necessary
to establish desiyr parameters and to determine
the limitatione of thir method is still
underway. Another problem that has concerned
the poultry industry and public health workers
is salmonellosis. Since offal penerally is
sold as raw material Tor rendering or
processing into animal and poultry feed, care

must be taken to handle these by=products to
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Aruitoxt provided by Eic:

prevent their innoculation after heat
treatment, If not, new birds are soon
infected by the feed. Poultry solid waste
problems have been largely ignored. This is
serious on light of the fact that, today,
individual poultry ranches commonly have
flocks of 40,000 to 50,000 birds, and
continued urbanization has steadlly gobhled
up nearby undeveloped property,

64-0349
Black, R. J. Sanitary landfilling of poultry
wastes. DPresented at the Natioral Symnesium

on Poultry Industry Waste Management,
Lincoln, May 13-15, 1963. University of
Nebraska. 5 p.

There are two types of sanitary landfill
operations of interest to the poultry industry -
in disposing of poultry wastes. which include
manure., feathers, litter, carcasses, and offal.
They are the public sanitary landfills that
are operated for the disposal of refuse and
other solid wastes, and the sanitary landfills
that are operated for only the disposal of
poultry wastes. Costs of operation, types

of wastes accepted, methods of financing,

and uscr charges vary widelyv. so that local
conditions and hauling distances must be
investigated to determine the feasibility of
utilizing sanitary landfill facilities for the
disposal of poultry wastes. When poultry
wastes are disposed eof by themselves, trenching
is the method of choice, because poultrv
wastes ordinarily can be expected to have a
high watar content during at least part of

the year. If the poultry wastes are so

liquid that the carth cover sinks, the only
recourse is to use a 2 to 3 in. layer of

straw of other dry waste material for cover

to prevent fly oviposition. While the

average poultryman may not have suitable land
of equipment to operate a sanftary landfill

for his own use, it may be feasible for

severa! poultrymen to jointly {inance such
operations. Two phases of fly control work
that are important in the operation of sanitary
landfills are preventing furthes oviposition
and preventing flv emergence. Further
oviposition cae be prevented by covering all
cxposed wastes, Field tests have shown that
under usual conditions, a 6-in. layer of
compacted cover prevent-d fly emergence,
(Separare Paper)

640350
Bloodyood, b. E. Waste disposa! concepts,
In Proceedine:; Second Natiemal Symposium on



Poultry Industry Waste Management, Lincoln,
May 19-20, 1964. \University of Nebraska.
p.11-22

The decompesition proecss and the mechanisms
of manure disposal are discussed. Septic
tanks have been used for controlled
decomposition for many years. More recently,
the solids In sewage and industrial wastes
have been removes in settling tanks and then
transferred to heated digestion tanks where
decomposition takes place. The seemingly
omnipresent organisms that carry on the
decomposition reaunive hydrogen, carhon,
oxygen, nitrogen, phosphate, and small
amounts of other elements., These anaerohic
organisms require oxygen derived from
compounds in which oxygen 1s part of the
molecule. The solids from sewage and garbage
are readily decompesed by anaerobes. The
application of the ana.robii process in a
lagoon 1is considered for poultry waste.
Laying hens produce 142 1b per vr of manure
with a moisture content of 75 percent. A
house with 12,000 hens will contribute solids
equivalent to the suspended sewage from a
city with a populotion of 6,000, The factors
important in anaerobic digestion are: pH,
alkalinity, volatile aecids, nitrogen, loading
rate, and temperature. Most lagoons digesting
sewage sludge operate in the alkaline range,
the system being denendert upon nitrogen.
"The first step in the deccmposiiieon of organic
matter to carbon dioxide and methane is the
conversiecn of the organic solid: inte volaiile
organic acids. The maximum loadinz rate has
not bheen determined for anaerecbic systems.
Anaerobic decompositio» in a temperature
range of 90 to 100 I seems to be optimum.
Lagoon construction and operatin: are
discussed, To prevent the possibility that
the high nitrogen content might result In

too high'a concentration of ammonium
bicarbonate. a small flow throupi. t-» lagoon
is suggested. Sludge must be removed from
the lagoons periocicst’ v

64-0351
Breakthrough in poultry manure. Compost
Science, 5(2):30, Summ r 1964,

A British flrm, Hydraulics Developments, Ltd.,
had developed » process of drying poultry
manure droppings and producing a dry stertle
powder for use as a natural organic fertilizer.
Analvses of 10 samples have an average

reading of 5.3 percent phosphiate and 2.1
-ﬁurcent potash. The companv installed a

plant on 20,000-bird hattery unit in

Berkshire, and the product is sold to
horticulturists. The plant handles from 1 to
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2 tons of droppinre in 1 to 2 hr, Droppings,
which go into a brick-lined pit outside the
battery houses, are transper::' by a covered
auger into the gas-fired plant.

64.0352

Brender, M, Lagoons==-sink or swim. 1In
Proceedings; Second National Symposium on
Poultry Industry Waste Managemant, Lincoln,
May 19~20, 1964._  University of Nebraska.
p.183-192. -

The collection and disposal of poultry feces
are discussed from an historical point of
view:. New innovations in the egg plant are
described. The layers are housed four to a
cage in a “stair-step’ arrangement over
manure and water storage tanks, also called
*indoor. lagoons® . 1In the multiple deck
system either hand or power scraping is
required to drop the manure into the tanl
or indirectly into a truck. In an ‘indoor
lagoon’ poultry manure goes into a suspension
during the first and second week, but with
the continuous addition of manure, sludge
builds up on the bottom of the tank. The
construction of an outdoor lagoon is described.
Odor is the major problem encountered with
lagooning, although the author’s outdoor
lagoon was odorless, suggesting that the gases
were being carried aloft. Variations of
lagoons and hydraulic engineering for disposal
of poultry manure are: catch manure in
waterproof tanks; keep it covered with water
at all times; move it out hefore it settles
down; haul it and spread it on fields, or
stabilize it on ‘outdoor lagoons’ ; and
operate by gravity. Future waste disposal
research is discussed.

64.0353 .
Bristow, A. K. From farm wastes to fertility.
Compost Journal, 22(6):13, Dec., 1963-Jan.
1964.

Organic irrigation is commented on as a
possible means of using farmyard muck.
Because chemical fertilizers are thought to
be easier to use, farmers gencrally let this
muck drain off their land. 1In England and
New Zealand, milking sheds and pig pens are
often+located near streams causing gross
water pollution. If sludge were stored in

a large tank and pumpud to fields, it conld
be profitably used as an organic fertilizer.
On farms that are alreadv equipped with
organic irrigation systems the farmers have
all been pleased with the results.
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64-0354
Broiler house litter for finishing steers.
Pacific Poultryman, 70(11):54, Nov. 1964.

Broiler house litter with a right hull base
can be used as satisfactorily as roughage
for finishing yearling steers, providing a
smaller quantity of long hay is fed to prevent
hloat. This observation was made at the
Arkansas Agricultural Experiment Station
where comparisons were made on the feeding
of rice hulls without fat, chicken litter
with fat added, and chicken litter without
fat. The addition of fat to the litter
ration seemed to depress feed intake and
gailns for the first month. Afterward,
however, intake and gains were good.

64-0355 .
Chambers, C. W., and N. A. Clarke. Health
aspects of poultry waste disposal. In
Proceedings; Second National Symposium on
Poultry Industry Waste Management, Lincoln,
May 19-20, 1964. University of Nebraska.
p.193-212.

The diseases that are a potential threat to

" man by direct or indirect exposure to poultry

EE

wastes are disucssed, These diseases are
caused by microflora. The three categories
of disease-producing agents discussed are
bacteria, fungi, and viruses. Without
microflora to decompose plant and animal
wastes these materials would accumulate and
would not be returned to the soil and water
for reuse. 1In most instances transmission

of the disease to man is by: direct contact
with waste; ingestion of waste via contaminated
food or drink; inhalation or contact with
contaminated dust, or spray; and contact

with vectors such as flies or other insects.
Salmonellosis, an illness caused by bacteria,
is the most common disease transmitted from
fowl to man. Eggs are a frequent source of
infection. Other bacterial diseases that
affect fowl and are transmissible to man

are undulant fever, tuberculosis, and
tularemia. Two virus diseases that are
carried by poultry and are transmissible to
man are psittacosis and Newcastle disease.

A fungus disease associated with poultry
wastes is histoplasmosis, which cannot be
transmitted directly from fowl to man.
Cryptococcesis {is another fungus disease.
Infected or carrier fowl and health hazards
in poultry wastes are inspearable. "A way

to terminate the transmission is by continuing
and intensifying the pullorum (Salmonella
pullorum) test program. Testing to eliminate
psittacosis from breeding flocks is beneficial.

i

[€)
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Poultry processing affects the health of
both the employee and the consumer, and
sanitary measures are discussed. Improved
processing techniques should be developed.
Problems encountered from the disposal and
the spreading of manure are mentioned. All
conditions that can result in multiplication
of disease~producing organisms should be
controlled. Efforts should be made to block
disease~producing potential at the source.

64-0356

Culpin, C. Equipment for disposal of
agricultural effluents. Chemistry and
Industry, 2(9):350-353, Feb. 19, 1964.

Only recently have farmers in Britain begun
to handle manure as slurry. The average
daily amount of undiluted slurry to bhe
disposed of is about 5.1 gal per dairy cow,
1.6 gal per fattening pig, and 6.2 gal per
100 head of poultry. Other agricultrual
effluents include those from silage making.
Transferring manure to storage tanks can be
handled by mechanical scrapers, slatted

.dunging passages, and tractor-mounted yard

scrapers, Hosing slurry into drainage
channels can be effective under proper
conditions. Collectior rainfall in the

manure storage tank should be avoided. Type
of manure utilization and frequency and method
of distribution govern tank size. A large
lagoon emptied by a piped distribution system
is sometimes practical. With a cylindrical
tank design, a mobile stirrer and submerged.
shaft=driven pymp are effective in mixing.
Distribution equipment may involve a fixed
pump with buried main and rainers, a large
tanker with pipe line, or a medium or small
tank distributor. Detailed descriptions are
given of ecach of these four methods. Labor
requirement for distributing 1,000 gal by
spreader tank is 135 man-minutes, and by
pipreline distribution, 30 man-minutes.
of the unnecessary mechanical handling
problems associated with the disposal of
slurries are being solved, though problems of
uniform application and of odor still exist.

Some

64-0357
Eby, H. J. Anaerobic lagoons=--theory and
practice. 1In Proceedings; Second National

- Symposium on Poultry Industry Waste Management,

Lincoln, May 19-20, 1964.

University of
Nebraska. p.77-91. .

Despite the lack of objections to aerobic

farm waste disposal lagoons by state public
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health officials, the aerobic lagoon has the
following drawbacks: relatively large land
areas required; relatively large quantities
of water required; and enroachment of
urbanization. While the original BOD of
-material entering an aerobic lagoon can be
reduced by up to 100 percent, algae

leaving the lagoon In the effluent, if not
supplied with nutrients, will die and
contribute to stream pollution. Where
influent continues to be added, eventually
there will be a build-up of organic and
mineral matter to the point where green algae
can no longer live and produce and the ‘lagoon
then becomes anaerobic. Anaerobic bacteria
develop which produce most disagreeable odors.
In the anaerobic phases of decomposition
organic waste Is not broken down as well,
thus causing a build-up of sludge directly
proportional to the loading rate, The
establishment of standards for sewage
treatment is complicated by the erratic and
fluctuating set of values found with the
livestock enterprise. Enough water

flow per animal unit must go through the
lagoon to carry off the digested material so
that dissolved solids do not build up to the
saturation point. Deslgn recommendations are
discussed for anaerobic lagoons. Because

the anaerobic lagoon does not depend upon

the growth of algae, sunlight is not
important and the lagoon need not be limited
in depth. Depths of at least 5 to 10 ft are
recommended. The allowable loading rate for

human and animal wastes to assure stabilization:

is presented in tahular form. The detention
time {s discussed. The operation of the lag
lagoon constructed at the Swine Research Farm
of the University of Maryland is described.

64-0358 _

Fby, H. J. Disposal of poultry manure and
other waste, U.S. Department or Agriculture,
Agricultural Research Service, 1964, 10 p.

Spreading on fields (dry or wet), ground or
pelleted home garden fertilizers, lagooning,

laboratory work (BOD), composting, and disposal

through municipal sewage plants are discussed.
Also, several methods for disposal of dead

birds are given. Advantages and disadvantages

of each method of disposal are listed, so
that the reader may choose which would be
best for his parFicular needs.

64-0359 :
fnglebreeht, R, S., B, B. Ewing, and R, L.
Hoover. Sovbean -and mixed-feed plant
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processing wastes. .Journal of the Water
Pollution Control Federation, 36(4):434-442,
Apr. 1964,

Soybeans have become an important crop for
American agriculture and are used for many
purposes besides animal consumption. Wastes
from normal operation in the processing of
soybeans can be adequately controlled in the
plant so that the streams carry only a
nominal organic load. Studles were conducted
on a processing plant in Tllinois and several
facts were—established., Accidental spills

of ‘molasses, condensed fish solubles (CFS),*
stabilized fats, and sovbean oil introduce
serious shock loads to receiving streams.
This could be prevented by removing the
sHEYsEwad--shudge, fly ash, and soot. A
hdlding tank prevents accidental discharge.
Routing of wastewater through detention ponds
can prevent overloading the stream. A pond
was constructed which consisted of settling
basins, a holding pond and an aeration spray
system. A continuous monitoring program of
the combined waste flow, treatment pond, and
receiving stream has been carried out by
sampling twice a week, Combined settling of
the inorganic sludges provided satisfactory
disposal and also made possible reuse of the
clarified water. Data and charts supplement
material and facts in this paper.

64-0360

Faith, W. L. Odor control in cattle feed
yards. Journal of the Air Pollution Control
Association, 14(11):459-460, Nov. 1964,

with the population explosion into the
suburbs, cattle feed yards which were
formerly miles from residential areas are
now neighbors to housing developments. The
odor from improperly operated yards has
resulted in complaint and indignation by the
new neighbors. The fattening of cattle 1is
big business and still growing with 9

million cattle, each of which produce 26 1lb
of excreta, including 15 1b of urine per day.

-Tn California there are 500 feedlots with

3,500 to 32,000 head in the peak season.
Tuere are two types of odor: the odor from
fresh manure 1s dissipated rapidly as the
excreta cools and 1s not offensive. However,
if the material does not dry out, highly
odorous products are produced by putrefaction.
The program at a 10,000 to 12,000 head feed
yard with 70 acres of usable corral was bhuilt
on good housckeeping. All plles of manure
were removed; the corrals were scraped down
to barce earth. The accumulations of

hard packed anaerobic manure were removed
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from around mangers and water troughs. Pools
of water or wet arcas were avolded in the
corrals, The manure was removed from the
yards three times a ycar and the ground was
scarified to promote aerobic conditions
followed by spraying with 1 percent (200

lb per acre) of potassium permanganate
solution, Odors which developed in dumps or
ditches were controlled by the use of
permanganate, either solid or in solutilon.
The housing boom which brought residential
areas Into close proximity to feed lots has
resulted in complaints of the odor, which is
being minimized by controls.

64-0361
Feeding potential of reclaimed fecal residue.
Compost Science, 4(4):32, Winter 1964.

Formerly, swine were used to salvage grain
voided in eattle fecces. Since grains are

now ground for feeding, there is a decline

in interest in this procedure. Nevertheless,
feces from fullfed cattle contain appreciable
amounts of undigested feed residue. Odors
anit flies are caused. Research 1s conducted
to recover some of the fecal feed and to
effectively dispose of organier residues
voided by confined cattle.

64-0362

Fruit processing industry. Public Health
Service Publication No. 95", Washington,
U.S. Department of Health, Education, and
Welfare, 1964. 15 p,

The nature and source of the liquid wastes
are discussed and the Inplant practices which
are known to improve waste disposal situations
‘are described. Practical procedures are
discussed which may reduce the volume and

the strength of the waste load and, thus,
reduce total waste treatment costs, Water
conservation in canning is discussed briefly
in connection with its effect on waste
problems. The principle methods of treatment
generally recognized to be of value are
outlined. A flow chart of fruit processing
showing water use and sources of waste 1s
given. The sources and estimated average
volumes of waste waters from the processing
steps In the canning of fruits are presented.
Generally, 1t can be assumed that fruft
canning produces a liquid waste approzimately
10 times the strength of domestic sewage when
expressed in terms of BOD., FEach canning
waste~treatment problem necds special study,
Significant reductions can be made in

ERIC
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the strength of fruit canning wastes by
institution of waste-saving and )
waste-prevention practices. Fruit acids

and sugars in the waste stimulate rapid and
abundant microbial growth in the stream. The
most common and expected pollution effect is
depletion of the oxygen demand supply in the
stream to a level at which fish 1life is killed.
1f utilization of oxygen is continued without
replenishment, anaerobic decomposition of

the waste begins with production of odors,
discoloration of the stream, and other
nuisance conditions. Treatment and disposal
methods are discussed.

64-0363

Hart, 5. A., and W. C. Fairbank., Disposal of
perished poultry. In Proceedings; Second
National Symposium on Poultry Industry Waste
Management, Lincoln, May 19-20, 1964,
University of Nebraska. p.213.

Despite the best operation and management of
egg farms the mortality rate is 1 to 1%
percent per month, a loss of 1 chicken per

day for each 2,000 to 3,000 birds housed.
These chickens may die from disease,
cannibalism, heat, and other causes.
Poultrymen get rid of dead birds in various
ways, some of which create health hazards-~
for example, throwing the carcasses to
vultures and skunks, or improper burial that
pollutes underground water. Disposal of birds
must be prompt, sanitary, efficient, and
economical. The volume-welght relationship

of dead chickens was determined. Disposal
techniques may have to conslder stahilizing
the degradable meaty portion, with handling
and long-term storage for the more inert bones
and feathers.. Rendering probably 1s the
preferred method. Poultry pose both physical
and economic burdens on rendering operations.
Disposing of dead matter involves storape

and processing. Burial, the oldest method

for disposing of flesh, is truly storage,
coupled with biodepradation., Burial pits

or dry cesspools usually consist of a bored
and covered dry well with a 1lidded top through
which the dead bird 1s dropped. A second’
burial scheme is the heated septic tank,

which is storage combined with accelerated

-blodegradation. Freezing dead birds stops

putrefaction and is prompt, sanitary, and
efficient.  Chemiecal storage, for example,
pickling in 2 or 3 percent formaldehyde
solution, is cheaper than freezing. Most
mmieipal dumps will accept dead- birds for a
fee. Bird maceration is not presently
feasible. Proper incincration is a most
satisfactory disposal technique, although
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more expensive and less sanitary.
to aid blodegradation are still of
questionable value. Presently it costs
between 0.6 to 5 cents ecach to dispose of
dead chickens. '

Enzymes

64-0364 .
Hart, S. A. Manure management in poultry

waste disposal. Agricultural Engineering,
45(8):430, Aug. 1964,

Manure management was the principle subject

at the Second National Symposium on Poultry
Industry Waste Management held in May at the
University of Nebraska. At the meeting a year
ago, the emphasis was on outliring the

overall problem of poultry waste, but

this year the attention was confined to

a consideration of the possible solutions.

The aerobic and anaerobic degradation of
organic wastes including manures wass
discussed and related to the problem of
stabilizing chicken manure. The discussion

at the previous meeting had emphasized the
desirability of manure lagoons. Further
research indicated that only anaerobic lagoons
hold much to offer as a method of

handling the large volumes of organic waste
from large-scale poultry farms. Even where
land area is not limited, the availability

of water could restrict the use of the

aerobic lagoon. The methods of moving

poultry manure from where it is defecated to
the lagoon or other treatment facility was
discussed by the group. The legal facets

and the actual practice of dead bird disposal
were discussed. The need for adequate
environmental control by all segments of
society, including agriculture, to protect

our heritage of a bountiful and enjoyable
place to live was stressed. The interest in
the subject is evidenced by the attendance of
90 representatives of universities, government
agencies, industry, and commercial agriculture.

64-0365

Hart, S. A. Processing agricultural wastes.
In Proceedings; National Conference on Solid
Waste Research, Chicago, Dec. 2-4, 1963.
American Public Works Association, 1964,
p.168-174,

The manure wastes from cattle feedlots pose

a problem typical of nearly all of agriculture’s
discard dilemma. Often this mauure is spread

on fallow land. This only transfers the
problem from feedlot to field; it solves
nothing. Tf the haul ig distant, it may

Q
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involve processing. Processing is the

second of three steps in the management of
agricultural wastes. Processing is preceded
by collection, and is followed by utilization -
or disposal, The methods of manure processing
as used today, and those which may offer some
hopes for the future are reviewed. Storage,
drying, composting, digestion, and lagoons in
addition to other methods are discussed. The
activated sludge process is aerobic degradation
and stabilization in a water medium.
Laboratory studies on the potential of this
for highly diluted hog manure indicate that
BOD reductions of 70 to 80 percent are

readily obtainable. It is uneconomic to
expect endogenous and complete stabilization,
but activated sludge degradation of manure

may have some potential. Cull and overripe
fruits and vegetables left in the field, and
all tree prunings, stubble, and unharvestable
plant parts pose a difficult and expensive
waste management problem. These wastes are
generally disposed of in three ways: plowing
into the soil; burning; and surface spreading.
Agricultural wastes--both manures and field
trash--are not wastes separate from the rest
of the society’s discards. Research is

needed in the area of more complete utilizacion
of organic matter through new processes and

_ techniques.
64-0366
Hart, S. A. Sanitary engineering in
agriculture.

Compost Science, 4(4):11-15,
Winter 1964. .

There are four kinds of agricultural wastes:
livestock manure, crop residues, dead animals,
and chemical residues. Twenty=-five percent

of lifetime excretion of beef cattle is

in the corral. Manure from birds is discharged
in a concentrated area at a rapid rate. At

a cost of 0.9 cent per 1lb for collectior, a
farmer would have to pay $200 per cow per year.
The four steps in management of manure are:
collection, processing, storing, and
utilization or disposal., The farmer may

wash out the barn or treat it like a solid.
Manure must be either stored In fly-tight
containers or dried. Using fuel heat is
expensive. California uses sun drving.

Manure is too wet to be composted unless

mized with carbonaceous material. Digestion
is too.expensive. The anaerobic manurc

lagoon seems to be the best method of
treatment since it needs minimal sludpe
removal. The major disposal of manure is
returning it to the soil. Drying reduces
weight and volume and concentrates fertilizer

nutrients.- But manure is not as pood as
i
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chemical fertilizer. Manure can be used for
vitamins, hormones, and drugs. It is used
for fuel in India. Perishable fruits and
vegetables, which are harvested in several
pickings, rot and breed the fruit fly
(Drosophila) which causes disease. When
cereal stubble i{s incorporated into the soil,
it ties up nutrients for the next year’s
crops; burning it causes air pollution. The
future for dead animals is dim because
synthetic detergents have reduced the market
for fats.

64.0367

Hart, S. A. Thin spreading of slurried manures.
Transactions of the American Society of
Agricultural Engineers, 7(1):22-25, 28, 1964,

Manure disposal is a vexing problem of
concentrated livestock farming, largely
because manure is a prime breeding medium.
for flies and poses serious odor and
sanitation problems. Manure is valuable as
a soll additive or fertilizer, but it 1Is
difficult to stabilize. A spreading and
drying schémé”hag proved a successful solution,
possessing the pGtential for processing and
increasing the utilization of manure. Manure
from modern daigy, beef, and swine feedlots
contains no bedding or litter. It averages
25 to 40 percent,solids on a wet-weight basis.
1t 1s desirable to have manure as dry as
possible to prevent fly breeding. The study
determined that thin spreading, layer upon
layer, day after day, could accomplish
effective dyring. Spreading must be reduced
in thickness as summer wanes, due to shorter
daylenght, and generally lower temperatures.
Odor were not an overwhelming obstacle in the
study. Nitrogen loss did occur, but this is
a reasonable sacrifice for the sanitary
stabilization achieved. In the study.itself,
six 12 by 22 ft chicken manure plots and six
identical dairy manure plots were each dosed
with 47 cumulative layers of the
appropriate manure slurry on a five-time
per week schedule., Different thicknesses
were tested.
percent total solids, and dairy averaged 13.7
percent. The land area required for cumulative
lavering was found to be large-~less than 200
"sq ft per cow and 1 sq ft per chicken. A
future possibility lies in injecting manure
slurries., Data discusses complete study
results, ) :

64-0368 \\

Hart, S. Ay,,. and P. H. McGauhey. Wastes

management{in the food producing and processing
]

—
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Chicken manure slurries averapged 19.8

o copt BT

industries. In Proceedings; Eleventh Pacific
Northwest Industrial Waste Conference,
Corvallis, Oreg. Sept. 1963. p.92-100.

The magnitude and nature of the waste disposal
problem from the viewpoint of the food industry
is discussed. Agriculture is the biggest
producer of waste with 25 cu yd of manure and
8 tons of cull fruit and field trash produced
per American family annually in the United
States. Manure treatment 1s the most

pressing problem. Presently most manure is
placed on fields but its collection and
spreading makes it more expensive than
commerical fertilizers. Stalks, stems and
leaves are generally plowed under. Tomato
skins and seeds can serve as animal feeds, and
fruit pits may be made into charcoal. The
management of wastes 1s essential, and to
ignore or make only half-efforts at effective
disposal 1s to endanger oul' environment.

"Passing of the wastebasket from producer to

consumer, or from farmer to processor is not
suitable, The solution will come through
education of the citizens, farmers, and
producers to realize that coordination of
waste disposal will yield a more satisfactory
solution, that disposal must be financed, and
research must be instituted into economical
and feasible methods of community waste
disposal.

- 64-0369

Howes, D. E. Programs and legislation for
dead bird disposal. 1In Proceedings; Second
National Symposium on Poultry Industry Waste |
Management, Lincoln, May 19-20, 1964.
p.215-224,

The need for a complete security management
program for the poultry industry based upon
disease prevention is noted. The poultry
industry has become increasingly dependent
upon drugs and vaccines, resulting in poor
management practices. Drugs are inadequate
as the sole means of defense and should be
used only for the treatment of specific
diseases. o
other diseases. The most important problem ----u..
remaining is to prevent mechanical spread of
diseases such as fowl typhoid, fowl cholera,
infectious bronchitis, Newcastle disease.

CRD, and fowl pox. Of primary importance is

the fact that dead carcasses may contain

disease agents for long periods. Thus,

adequate and prompt destruction of carcasses

must take place.on the ground where ‘death

occurs. Legislation .has been initiated in

many states to assure propcr dispesal,

Because every farm is endangered through

Live virus vaccines have stimulated -.,



BEST COPY AVAABLE

disease-carrying vectors from diseased
carcasses on a neighbor’s farm, full
participation is necessary if a plan of
operation 1s to be effective. The education

of producers to the total security mqnagementf‘ .-

program is the function of the State Lxtension
Service., leadership by a strong industrial
organization or federation of poultry
organizations 1s needed. A suitable law
providing for adequate disposal of dead hirds
on the premises, through use of disposal

pits or incineration 1is suggested. Adequate
“time for an educational program to be carried
out before the law is strictly enforced is
necessary. The experience of Virginia in
drafting a suitable law i1s drawn upon. A
series of general meetings were heid by
FExtension Poultry Specialists and Departuwent
of Agriculture personnel to explain the law
and to discuss and evaluate disposal methods.

64-0370

Jeffrey, E. A., R, Ricketts, and W. C.
‘Blackman. Aerobic and anaerobic digestion
=-characteristics of livestock wastes.
University of Missouri Bulletin,
Engineering Experimental Station,
Engineering Series Bulleint No. 57,
65(2):1-105, Jan. 16, 1964.

This laboratory study was initiated with the
purpose of determining the aerobic and
anaerobic degestion characteristics of
livestock wastes. Hog, cow, and sheep manure
wvere digested anaerobically 1in bench-scale
digesters. TFirst stage BOD and oxidation /
rate constants were measured for these same:”
wastes. A BOD and COD correlation was
determined for each waste and the rate and
degree of blodegradation of hog wastes in’
aeration tanks was investigated. The /
conclusions drawn in cach phase of this study
are correlated in the final chapter, and
example calculations are presented for hog
wastes, The'quantity of waste required to
treat the wastes, either aerobically or
anaernbically, is considered in the final
chapter, and it is shown to be a practical
problem from the standpoint of the adequacy
of many farm water supplies.

64-0371

Johnson, €. Liquid handling processes for
poultry manure utilization. 1n Proceedings;
Second National Symposium on Poultry Industry
Waste Management, Lincoln, May 19-20,

1964. University of Nehraska., p.161-181,

O
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An integrated system concept for liquid manure
handling that has been operating for a yvear

and five months with considerable success 1s
described. The labor-reduction characteristics,
sanitation control, and water recirculation
aspects differentiate this poultry waste

system from others to date. The Rolland
Congdom farm in East Longmeadow, Massachusetts,
is the site. The installation consists of
conventional commercial cage units, arranged
double=deck, upper tier back to back, and

lover tier spaced about 8 in. apart.
Droppings from the upper cage fall upon a

1/8 in, sheet of cement asbestos board, sloped
toward the center. Droppings are scraped
twice weekly from this board, from which they
fall into the liquid trough below. The
design of the concrete septic tank is described.
The steps taken at the time of removal of 8
days accumulation of droppings under each
line of cages are enumerated. This
accumulation normally can be removed in 18
minutes. The estimated contracted cost for
the installation would be about $1.00 per
bird, which would be $0.247 per bird with
over 7,000 birds, over a 10 year period,
including a 3~time per year removal of the
sludge from the tank. The 7,000 bird flock
would yield 487 tons of fertilizer per year.
Liquid manure retains more of the nitrogen,
phosphorus, and potassium. The five E’s of
manure disposal systems are: Economics,
Esthetics, Effectiveness, Efficiency, and
Ease. A scale for qualitative evaluation of
the latter is presented. The use of lagoons
in areas where land values are high make it a
prohibitive investment. The advantages of
the liquid manure system cescribed are
pointed out. ’

64-0372

Ludington, D., and A. T. Sobel. Hydraulic
collection of poultry wastes. In Proceedings;
Second National Symposium on Poultry Industry
Waste Management, Lincoln, May 19-20,

1964. University of Nebraska. p.115-135,

‘Hydraulic collection of poultry manire’ in
the United States implies a pit of varying
depth and width, with or without water added
initially. The possibility of manure disposal
In these pits altered their name to ‘indoor
lagoons.’ The advantapges of hydraulic
collection are reduction in odors, the
possibility of scheduled cleaning, more
uniform yearly indoor temperatures, less
lahor requivements, and lower fly production.
Sowe type of mechanical device for cleaning
the hydraulic pilts is a necessity, and this
operation is described. For poultry manure
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to be moved mechanically, it must have a

moisture content approaching 85 percent. This

increase in liquid content is accomplished
by the bacterial activity which destroys some
of the solid matter, although this is not
sufficient and supplemental water must be
added either at the beginning of loading,
during loading, or just before cleaning.

The results of laboratory tests to determine
the extent of bacterial activity in poultry
manure are presented in graphs., Although
about half of the solid matter is consumed,
the total mass remaining in a pit which must

be removed and disposed of is almost unchanged.

Pit accumulation and design can be estimated
by taking batch process data, which was
‘projected to continuous feed process data,
and relating it to an actual pit. TFactors to
be considered in estimating the time required
for handling and spreading are: size and
number of tanks for hauling, rapidity of
loading, distance of hauls, mechanical
reliability of equipment, availability of
land, and number of birds. The biggest
advantage of the hydraulic system is 1its
flexibility in cleaning. Because of safety
and the difficulty in cleaning, pits should
be confined by walls and limited to 3 ft in
depth. bBecause of the dilution required,
more material must be handled when using a
hydraulic system.

64-0373 .
Manure as fuel. Pacific Poultryman,
70(11) :46, Nov. 1964,

A patent on a process for compressing broiler
and laying house deep litter into briquettes
to be used as fuel for heating broiler houses
and greenhouses has been issuecd in England.
Tests have shown that the heating value of
these briquettes is 8,000 Btu per 1lb,
according to Poultry Farmer and Packer. Tor
wood, the Btu rating is 9,000; ceoal, 13,000;
coke, 13,300; and oil, 19,000.

64-0374
Moisture level favoring little house flies.
Pacific Poultryman, 70(11):32, Nov. 1964.

Studies conducted in California indicate that
the little house fly (Fannia canicularis) is
most likely to deposit its egps in poultry
manure that has about equal parts of water
and dry manure. Droppings that are.very wet
or very dry have little attraction to the
fly. When cracks developed in th¢ mixture

of 42.8 percent and 60 percent moisture, egps
were deposited in them. -
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transfer medium for cooling apples of

64-0375

Morris, G. L. Extended aeration waste
treatment plants. TIn Proceedings; Second
National Symposium on Poultry Industry Waste
Management, Lincoln, May 19-20, 1964,
University of Nebraska. p.45-56.

The extended-aeration waste treatment process
is a modification of the activated-sludge
process, the principal differences being in
the unit capacities, the load applied, and
the aeration contact time. There 1is an
absence of primary settling of waste in the
extended-acration process and the return of
all settleable solids from the final settling
tank to thv aeration tank. Accumulation of
solids within the system is an inherent
characteristic of an extended-aeration plant,
and the plant’s efficiency is.related to the
amount of solids discharged in the effluent,
Although the major application of the
extended-aeration process has been to sanitary
waste, the treatment of organic industrial
wastes amenable to biological
oxidation-reduction reactions is being
considered. The design of extended-aeration
plants is discussed. The principal
information necessary for design of a plant
i{s: (1) the total orpanic load expressed in
terms of BOD and suspended solids; (2) the
total waste volume to be treated with an
evaluation of the minimum, maximum, and
average flow correlated with the run-off
period; (3) the degree of treatment necessary
to satisfy the surrounding environment in
terms of effluent discharge, air pollution,
solids disposal, and aesthetic values.
Typical design values are listed. The
sludge-holding tank reduces the volatile
fraction of excess sludge to make it suitable
for sand drying beds,_ lagoons, and other
disposal methods. Ponds for the storage

of plant effluent for several days will affect
reasonable solids control and maintain
phytoplankton at a reasonable level. The use
of slow sand filters is an effective
effluent-polishing device. The advantages
and disadvantages of extended-acration plants
are discussed, as is their use for processing
industrial waste.

64-0376 N

Nicholas, R. C., K. £, I, Motawi, and J. L.
Blaisdell. Cooling rates of individual fruit
in air and in water. Michigan Agricultural
Experiment Station Quarterly Bulletin,
47(1):51=-64, Aug. 1964.

Cooling experiments included tunnel cooling,
in which cold air at 31 to 32 F was the heat
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different sizes one at a time at different
air velocities, and water cooling, in which
apples were cooled in running water at 32 F
at different water flow rates. The
experimental cooling curves were compared with
a theoretical model of heat transfer: heat
loss from a sphere initially at uniform
temperature to surroundings at constant
temperature, and with a finite surface heat
transfer coefficient. The experimental
results, particularly with air cooling,
suggest that the theoretical model, together
‘with fundamental properties of the fruit

..and the medium such as thermal diffusivity,

a thermal conductivity, and surface heat transfer
coefficient, can be used to predict the
cooling curve.

64-0377

No flies because birds use entire litter
area. Pacific Poulttyman, 70(11):41, Nov.
1964.

Flies are no problem for John L Kanst,
Corcoran, California, who has a flock of

5.000 layers and also runs a dairy. His
housing 1is of the deep litter type on concrete
floors, and he allows about 21 per 4 sq ft of
floor space per bird. The important point he
makes 1s that every portion of the entire floor
area 1s available to the birds at all times.
There are no exposed areas of droppings, for
the manure mixes with the litter, drawing

the moisture out of the droppings and making
them unattractive to flies.

64-0373

Ostrander, C. E. Hydraulic manure handling
in laying houses. In Proceedings; Second
National Symposium on Poultry Industry Waste
Management, Lincoln, May 19-20, 1964.
University of Nebraska. p.137-147,

The disposal of poultry manure has received
much attention recently due to the high
density laying operations on individual farms.
Generally, 100 lavers per day will produce

0.5 cu ft, 3.6 gal, or 25 to 30 lb of manure.
One pound of fresh manure will be produced for
each pound of feed used. Although there is
no one system of handling poultry manure

for all situations, the hydraulic system
(collecting poultry manure in water pits)
works very satisfactorily for many operations.
Advantapes of handling poultry manure in
liquid form are: flexibility of cleaning,
reduction of odors, reduction of labor in
handling manure, less mechanization required,

.

0373-0379

control of flies, and control of temperature
in the poultry house. The hydraulic system
with tanks 2 or more ft deep will operate 2
or more years hefore cleaning is required,
under slat floors, and 6 months under
stair-step cages. The tanks can be cteaned
by gravity with the aid of a false end gate
to encourage flowing. If the laying house
is built on flat ground, the liquid manure
must be pumped into the spreaders. This
requires a minimum of a 3-in. pump. The
hydraulic system reduces odors because the
water in the tanks acts as a seal, trapping
most of the gases. The pits or tanks, with
a nearly flat bottom, should be 24 to 36 in.
deep to allow for cleaning. Recommendations
for adding the hydraulic system to remodeled
houses are given. The hydraulic system,
although often referred to as ‘inside
lagoons’, does not operate under
photosynthesis. There is little digestion,
although some liquefaction takes place which
aids in cleaning. The main disadvantage of
the system is that it does hot dispose of the
manure itself. '

64-0379 .

Palmer, L. M. What’s new in manure disposal.
Agricultural Engineering, 45(3):134-135,

Mar. 1964,

A panel discussion held at the December 1963
meeting of the American Society of Agricultural
Engineers 1s reported. Twelve different
methods of manure disposal which were
discussed included both the dry and wet
methods. 1In the dry method the manure is
dried out or incinerated as soon as possible
to reduce the odor and fly problem. In the
wet method, the manure is liquefied with water
for ultimate disposal .on crop land or in
lagoons and it is this method which is

getting the most attention from farmers.
Poultrymen, hog producers, and dairy farmers
are adapting their buildings to liquid manure
systems, Poultrymen use water-filled tanks
under their cages or slats. Completely
slotted floors are the best type for pigs
with provisions made to catch the dung in
water. The problem with lagoons is the size
required for aerobic conditions. For

northern poultry farms, an acre of lagoon
would be required for every 1,000 hogs for
aerobic conditions. Doubt was expresscd as

to whether there was an acrobic livestock
lagoon in the country, except as a research
project. Anaerobic lagoons are feasible,

but eventually the accumulated dipested sludge
must be disposed of. Inecineration of manure
mav be the answer to the poultry waste
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problem. The manure has a high carbon content

and evolves a large amount of heat which can
he used to dry out manure with up to 60
percent moisture.

64-0380 L
Perry, C. A. Identification and control of
odors from animal wastes. In Proceedings;
Second National Symposium on Poultry Industry
Waste Management, Lincoln, May 19-20,

1964, University of Nebraska. p.67~73.

Molds, fungi, and bacterial organisms which
are present in all organic matter are

responsible for producing odors. Decomposition
takes place in aerobic and anaerobic conditions.

In contrast to anaerobic bacteria, aerobic
bacteria cause rapid decomposition and
produce little odor. Anaerobic bacteria form
foul, putrid, rotten-smelling by=products,
which when concentrated into an air mass that
moves over a populated urban area, cause
numerous complaints. The City of Pomona
brought a suit against two cattle feedlots,
with nearly 20,000 cattle 3 to 5 miles from
the edge of the residential area., A feedlot
sanitation management program and a system to
measure the results are outlined. Tn the
spring of 1961 the two cattle feeders started
removing a winter’s accumulation of manure
from the corral. Odor control chemicals were
included. The program called for continuous
manure removal, and reshaping the corral
floors to keep them drained and dry. The
subjective approach of measuring and
identifying odors using the sense of smell

was -adopted, Three or four persons from each

complaint area were enlisted. The old,
hard-packed, deep manure layers were removed
from the feedlots and the continuous cleanout
and sanitary practices effected. The
frequency of offensive odors coming from
livestock operations greatly diminished. The
management procedures were officially adopted
as standards of. operation and an ordinance
governing cattle feedlot operations. was
avoided. .

64.0381 .

Porges, R. Aerobic stahilization ponds. 1In
Proceedings; Second National Symposium on
Poultry Tndustry Waste Management, Lincoln,
May -19-20, 1964, University of Nebraska.
p.23-43.

Aerobic ponds opérate with dissolved oxygen
present, though oxygen must be absent in the
hottom zone, The loading must be restricted

ERIC

Aruitoxt provided by Eic:

so that the algae can liberate sufficient
oxygen to permit aerobic decomposition.
Organic materials are decomposed by bacteria
to produce carbon dioxide, water, inert
residues, and soluble nutrients. These
nutrients supply the requirements for
photosynthesis by algae. Loadings of up

to 100 1b of BOD per acre per day are
acceptable and even higher loadings may be
possible where climatic conditions are
suitable. Temperature affects the rates of
decomposition and algal respiration; lnw
temperatures reduce both rates. Where ice
forms, ponds are effectively sealed and odors
are associated with these anaerobic conditions,
after the ice cover disappears. The addition

- of sodium nitrate or artificial aeration is

suggested for an additional source of oxygen.
Stabilization ponds should be located far

from housing and water supplies. The shape,
liquid depth, pond bottom, dikes, inlet,
outlet, surface runoff, maintenance, and

pond efficiencies are discussed. Data is
sunplied on the ponds in use for poultry
waste treatment. One acre of an aerobic pond,
where ice-cover does not persist will probably
provide adequate treatment of manure wastes
from 3,000 chickens 1if sufficient water is
available, While stabilization ponds are

not the answer in every case, they do provide
another tool to assist in control of waste
problems. ’

€4-0382

Porges, R. Wastes from the poultry processing
industry. Technical Report W62-3. Cincinnati,
U.S. Public Health Service, 1962. 40 p.

A study of the poultry processing industry
was undertaken because of the interest shown
by regulatory agencies, industry, consulting
engineers, and others concerned with water,
use and waste disposal. The average poultry
processing plant is a modern, highly
automatic establishment processing in the
neighborhood of 50,000 hirds per day. The
various operations may be grouped under the
general headings of receiving, killing,

-defeathering, evisceration and cutting, and

packing, "The blood from the killing station.
represents the waste of greatest pollutional
significance, Defeathering and eviscerating
operations account for a sizeable portion of
the total plant waste load. The large
majority of poultry establishments have
flow-away systems consisting of flumes to
receive wastes and wash waters. Recovery of
blood, feathers, and offal for by-product
salvage or separate- disposal significantly
reduces the pollutional load. Untreated
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poultry wastes have the following pollutional
effects upon recelving streams: reduction of
available oxygen, deposition of solids,
addition of floating matter, and increase of
coliform color, and inorganic mineral sntent.
Poultry wastes most often are discharged to
municipal treatment facilities. Various
methods employed for treatment of poultry
plant wastes are: primary settling, chemical
treatment, trickliag filters and the activated
sludge process, stabilization ponds, and land
frrigation. -

64-0383

Portable scoop-sled for manure removal.
Pacific Poultryman, 68(1):50-51, Jan. 1964.

Poultry manure 1s removed f~om below the

group cages on the plant of Winlock Farms,
Winlock, Washington, twice a year and 1s used
by dairy farmers Jor their pasture and crop
land. A 40-in. wide scoop-sled is used in

the 5-ft wide pit below the 3 by 5 back-to-back
group cages to bring the droppings out of the
house, up through a 10 in. auger and onto a
manure spreader or truck for bhauling. The
scoop-sled, the steel cable used to draw it
hack and forth, the cable and pulley anchoring
device at one end, and the 5 horsepower
electric motor at the other end are moved

from one 240-ft long pit to the next one as
the cleaning progresses. Tt takes about 600
hr per year to clean out manure from under
40,000 layers. ’

64.0384 '

Poultrv manure superior fertilizer. for
tomatoes. Pacific Poultryman; 70(11):72,
Nov. 1964.

Three groups of tomato, cabbage, and egg
plants vere used in a test conducted at
Colorado State University. One group was
fertilized with a chemical solution, arother
with fresh poultry manure, and the third with
fermented poultry manure. At the end of 6
weeks, the plants grown on fermented manure
had more leaves, heavier stalks, looked
healthier, and showed better color. Tomatoes
were producing more and larger fruit. Plants
grown on fresh manure were not as vigorous,
but were better than those In the chemical
solution group.

64-0385

Pratelli, G. Swine housing trend in Ttaly.
Agricultural Fngineering, 45(11):616, Nov.
1964,
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Ttalian swine houses and a brief note

on the removal of feces are described. Water
jets flush the manure to outlets and then to
large underground masonry tanks.

64-0386
Questions litter use as animal feed.
Poultryman, 70(11):50, Nov. 1964,

Pacific

Bruce Poundstone, secretary of the Association

of American Feed Coutrol Officials, says that

poultry house litter is not a satisfactory
animal feed. Drugs administered to chickens

in feed or water pass through the gut unchanged
and remain 1in the litter. These drugs may

be toxic to cattle and other livestock. In
addition, poultry diseases can be carried to
cattle unless the manure is sterilized.,

64-0387

Reeder, N. Hog manure too valuable to waste.
Nation’s Agriculture, 39(5):14-15, Nay 1964.

Hlog manure has a high value as fertilizer

and is no more expensive to pump out and

spread than it is to run off into a lagoon.

The new hog house used with this idea has
gutters under slotted flooring and is

accr sible from outside. The pumping system
used must be bullt to withstand vacuum pressure.

64-0388
Riley, C. Dewatering poultry manure.
Agriculture, 71(11):527-529, Nov. 1964,

In the dewatering of poultry manure, the
problem is to convert aa unpleasant, )
difficult~to-handle product, which cannot be
given away, into-a cake which can eventually
be sold with the proper type of marketing.
Normal industrial appliances do not dewater .

"~ poultry manure well and the best results

would be obtained by drying with heat. One
thousand birds in cages will produce 2 tons

of fresh manure a week at 76 percent moisture,
which can be dried to 20 percent at a cost of
$10 per ton for the dried material. 1In the
operation of the drier it would be important
to plan the system so that there is a constant
input in order to balance the heat and airflow,
and to control the load in a sensible.manner.
The system could be planned to empty a tier
or block of cages at one time, or the drier
conld he operated at a fixed time from

stored droppings. The nitrogen-phosphorus-
potassium content has a value of $8 a ton
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compared to the cost of $10 a ton for the
preparation of the dried material, which

seems to store well in polythene bags.
Dewatering of poultry manure is a relatively
untried process. Plants do exist which can
dewater poultry manure satisfactorily once

the initial problems of handling are overcome.
However, the process is not self-supporting

and the question as to costs is still undecided.

64-0389

Rose, W. W., J. Chapman, and W. A, Mercer.
Composting fruit waste solids. In Proceedings;
Eleventh Pacific Northwest Industrial Waste
Confevence, Corvallis, Ore., 1963. p.32-50.

An initial study was made of the feasibility
and requisite optimum conditions for
satisfactory composting of fruit waste solids
on a commercial basis. The procedure used
4 ft by 4 ft by 5% ft bins and a concrete

"pad for mixing and turning the compost. TFive
experiments were run. The first determined
optimum weipght rations of unpulverized peach
solids to recycle compost. Initial moisture
of 60 to 65 percent was recommended. The second
. showed that by grinding the peachwaste the '
time to form stable compost was cut in half.
The “hird indicated that the initial low pH
of the waste which slowed the beginning of
the compost cycle, could be raised by adding
0.5 prrcent iime after 6 days which shortened
the cycle by several days. - The 4th showed
that the initial addition of 0.5 percent
lime decreased the time lag before pH rise
from 9 to 3 days. The 5th showed the effects
of nitrogen, nitrogen plus lime, and lime
alone on fruit waste and sawdust. The nitrogen
and lime gave the optimum results. Much
study on the field level is still to be done.
Detailed charts, tables, and analysis of the
experiments are included. The feasibility
of composting fruit wastes was shown.

64-0390

Sacca, G. Comparative hionmmics in the genus
Musca. Annual Review of Entomology, 9:341-358,
1964,

Various species are discussed. Sixty valid
species are distributed in the Palearctic,
Ethiopian, and Oriental zoogeographic regions.
Flies’ reproductive habits are described.
Flies are morc moti'c¢ in warmer temperatures.
Heaps of refuse provide flies with food and
heat due to the fermentation process.
Production of new individuals is huge there
and on dung hills, due to the abundance of
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larval food made of organic residues of
animal and vegetable origin which have long
fermented, and &#re mixed with inert material
that helps it+ aeration. When temperatures
allow the winged .insects to fly, the dumps
are a source from which masses of adult flies
move toward human dwellings. Musca may transmit
diseases through: ingestion of pathogenic
agent and deposition with fecal spots;
swvallowing the agent aund deposition by vomit
drops; or spreading through the external
surface of the body. Flies feed on human
feces which mav contain viruses. Shigella
dysenterize has been found in the intestinal
tract of flies. Epidemics of infant summer
diarrhea are strongly affected by the
presence of a large fly population. A house
fly may be a carrier of tape worms, and
nematodes whose eggs may adhere to

the fly’s legs. Many species of fungi

and arthropods are parasites of flies.
(Flies may act as true intermediate hosts.)

64-0391

Scheusener, P. E. Research needs in rural
waste utilization. Agricultural Engineering,
45(9):492-495, 499, Sept. 1964,

Research scientists should devote more effort
and origiral thought to the problems of

rural waste disposal which range from feces
to fungicides, from products of putrefaction
to pesticides and from stream sediments to
smog. The preblem is not to find research
projects in the disposal and utilization of
agricultural waste, but to comprehend the
wide scope of the total problem of rural-waste
utilization. Five systems of organization
are proposed: systems for human environment;
systers for animal and wildlife environment;
systemz for plant environment; systems for
processing agricultural products; and the
social system. The proposed areas of research
include: sampling methods and equipment for
the air, soil, and water. environment;
identification of waste material; chemical,
physical, and biological. properties of rural
waste products; engincering criteria for
systems such as lagoons, irrigation
operations, aercbic, anaerobic, etc.;
establishment of ¢safe levels’ of

wastes in the environment; and the

reaction of wastes to the air, soil,

and water environment, and their ultimate fate
in those environments. Severe problems exist
in large housing areas where no municipal

sewers exists, and possible disprosal fields

are small and the soil is impervious. The
performance equipment for handling animal
excreta has not been determined. The long -
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term security of man on this rlane+r depends
on how well the earth can accommodate both
man and his wastes,

64-0392

Smith, S. M., and J, R. Miner. Stream
pollution from feedlot runoff. Bulletin
No. 2-1, Topeka, Kansas State Deparfment
of tHealth, Jan. 1964, 24 p, )

The principle data were collected from tiree
different streams. These are the Whitewater
River near Potwin in the Walnwut River Basing
the Cottonwood River near Emporia in the
Neosho River Basin; and Fox Creck. a
tributary of the Cottonwood Rivar near Strong
City. Additional information is given
concerning pollution below a feedint on

" Level Creek in Morris County in the headwaters
of the Neosho River.. Pollution from animal
feedlots enters a stream with the
surface runoff, and therefore discharges into
the watercourse rnly as long as runoff
occurs from that area. 1f a feedlot
is designed so that no water passes
cver the lot except that which falis on it,
the runoff ceases soon after the rainfall
stops. Game fish arc frequently trapped in
the polluted waters., The most severe
conditions do not occur at minimum flow, but
after the stream begins to rise. The nature
of the pollution in terms of several common
watér quality parameters is shown. The effect
of the heavy organic pollution of the
streams is reflected in the dissolved
oxygen demand. Water quality parameters
arc presented for. all of the areas.
The invesiigation indicates that the runoff
is characterized by a high BOD, high
anmonia content, and heav- bacterial
ropulations. The pollution is intecrmittent,
since it occurs during the following runoff,
but’ it causes a severe slugging effect on
the stream,” Sericus depletion of the
dissolved oxygen content of the stream may
also occur.

640393 )
Stead, F, M. Social and legal! implications
of organic waste managemert. Tn Proceedings;
Second Naticnal Symposium on Poultry Tudustry
Waste Management, Lincoln, May 19-20,

1964. University of Nebraska. p.93-114.

After an historical averview of the
development of environmental health in the
United States, the present practice= and
problems relating to managing of solid waste

O
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are discussed. The systems approach is.« -
recommended for complex environmzntal problent
Our public health programs have developed '
primarily along lines of containment, which
is out of step with today’s environmzntal
problems. Trends in public health are
toward skillful management of the environment
with both the consent and cooperaticn of the
people, shifting from protectior of people

to protection and wise management of natural
resources. Managing man’s environment is °
actually a management of organic material, ™
the surplus of which is organic wastes. The
special characteristics of water and their
relation to water uses are discussed. The,
varied uses of organic waste are mentioned -
along with their lack of management and R
appropriate conservation measures. The first
step to be taken is to apply the aerobic

a3

.

‘stabilization process to convert putrescibkle

and bulky organic wastes into a useable
agricultural commodity. The transformation
of present landfill operations into sites
where all types of waste organic matter would
be converted to compost is envisaged. The

‘possible use of algae for producing food,

and other technological innovations are
noted. The environment will be increasingly
man-dominated; organic material is probably
man’s greatest resource. The greatest good
for all must bhe the criterion in balancing
of equities between private enterprise and
the public interest. Two major developments

are: the establishment of a useable scale

of values for the public interest, and the
development of public decision~making
machinery geographically matched to the public
resource problems.

64-0394

Taiganides, E. P. Agricultural solid wastes.
In Proceedings; National Conference on Solid
Waste Research, Chicago, Dec. 2-4, 1963,
American Public Works Association, 1964.
p.39-50.

The largest sing.iv problem in confinement
production involves manure handling and
disposal. The odor and fly nuisance of
manure, the large quantities produced daily,
the decline of manure as a competitive
fertilizer, and the encroachment of urban areas
on production units complicate the problem

of livestonk and poultry waste handling,
treatment, and disposal. Little baxic
research has heen done on methods of manure
disposal, Virtuallv no information on manure
management {s found other than in the popular
press. Technical papers basced on research

are nonexistent. Most of the feed ingredicents
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of animals are excreted in the feces

and urine. The amount of each feed
constituent found in manure depends on the
size and kind of animal, its condition, the
environmental temperature, the feed conversion,
and the water consumption of the animal. On
the basis of these parameters, the quantity
and composition of manure can be estimated
theoretically. The average daily production
and composition of farm animal manures is
tabulated., Although manure disposal is
perhaps the number one problem in livestock
production, there are five other distinct
sources of agricultural wastes whose handling
and disposal can be just as problematic.
These include human wastes from the rural
population, crop residues, wastes from .rural
industries, agricultural chemical residues,
and disposal of 30 million dead birds from
poultry production units. No satisfactory
method of farm wastes dispesal has yet been
advanced.

: 64-0395

Taiganides, E. P. Anaerobic digestion of
poultry manure. World’s Poultry Science
Journal, 19(4):252-261, Oct.-Dec., 1963.

Anaerobic digestion as a method of treating
farm poultry waste is discussed. Advantages
of this method are the stabilization of the
manure, removal of the nuisance and
pollutional characteristics of manure, and

the conservation of the fertilizer value of
the manure. The major disadvantage is the
high initial cost, On the basis of a volatile
solids loading rate of 0.2 1b per day per cu
ft and a 23 day detention period, the digester
a capacity required is approximately 0.37 cu
ft per hen. A 20,000 hen flock will require

a digester with 7,470 cu ft capacity. The
initial total cost of such a digester will
range from $11,000 to $25,000; the income from
using the available combustible gas produced
at 5,400 cu ft per day could be $900 to

$1,200 per year. Design considerations and
cost figures based on manufactured sludge
digestion equipment for different size
digesters are discussed.

64-0396

Taiganides, E. P. Disposal of animal wastes.
In Proceedings; Nineteenth Industrial Waste
Conference, Lafayette, Ind., May 5-7, 1964.
Purdue University Engineering FExtension Series.
No. 117. p.281-290,

The increased use of confinement production
of farm anlmals has created a problem of

92

ERIC

Aruitoxt provided by Eic:

BEST COPY AMLABLE

waste disposal. Livestock and poultry
confinement units with 10,000 to 30,000
population equivalents exist, and

the number of such units is increasing. A
study of the properties, handling, treatment,
and final disposal of these animal wastes is
presented.
of manures from swine, hens, turkeys, and
cattle are listed in a table. Using that

data the guide values for average daily

manure production and composition are given

in another table. The biological properties
are described and the major fertilizing
elements of the complete animal excrement

per 1,000 1b of live animal weight are given
for hens, hogs, and cattle In terms of

1b per day and 1b per yr. The elements
included are: nitrogen, phosphorus, and
potassium. The pounds of minor fertilizing
nutrients (calcium, magnesium, sulfur, iron,
zinc, boron, and copper) in 1,000 gal of

fresh animal manure are given for hens, hogs,
and cattle. The mechanical and
hydraulic:handling of these wastes is
described. Physical treatment by storing or
drying is reviewed. Drying, either natural

or artificial, stabilizes the manure to some
degree, reduces its weight, and lessens it
attractiveness to flies. Dehydration,
pelleting, and bagging of chicken manure might
be profitable at $20 per ton if a market for
large quantities could be developed. Chemical
treatment 1s summarized. Biological treatment
in lagoons is now being scientifically
investigated at Iowa State University. There
is at present no entirely satisfactory

method -for the disposal of farm wastes.

64-0397 .

Taiganides, E. P. Theoretical considerations
of anaerobic lagoons for poultry wastes. 1In
Proceedings; Second National Symposium on
Poultry Industry Waste Management, Lincoln,
May 19-20, 1964, University of Nebraska.
p.251-261.,

Lagoons for the treatment and disposal of
farm animal wastes are not the panacea they
are reputed to be by the farm press. They
have not been found suitable for the
treatment of animal manures because of their
high land surface and water requirements.
The design criteria for the reduction of the
solid matter of manure have not been
established. Generally, lagoons are

judged by the following criteria:
of the influent, control of odors, control of
flies, and appearance. A properly functioning
anaerobic lagoon should produce no vile odors.
The main factors in anaerobic digestion are: -

The physical and chemical properties

stabilization
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teémperature, loading rate, solids concentration,

detention period, volatile acid concentration,
solid matter accumulation and scum formation,
essential nutrients concentration, toxic
substances, and pH. Some of the design

criteria for anaerobic lagoons discussed are:

size, water depth, inlet, outlet, shape, and
location., The most advantageous time to
start a lagoon is during the summer. Seeding
procedures are discussed. Mixing aids the
manure degradation process. Flies will not
breed in an anaerobic lagoon unless a scum
forms. Good bacteria husbandry dictates the
continuous feeding of the lagoon, except
when it is frozen. The value of anaerobic
lagoons will be better defined after the end
of experiments now in progress.

64-0298

Taiganides, E. P., et al. Properties and
pumping characteristics of hog wastes.
Transactions of the American Society of
Agricultural Engineers, 7(2):123-124, 127,
129, 1964.

Thé largest problem resulting from hog
confinement involves manure handling and
disposal. The quantity and quality of manure
are affected by hog size, food intake type
and quantity, water intake quantity, and air
temperature. When temperature averaged 80 F,
the daily manure quantity was 2.44 1b per 100
1b of live weight. When temperature averaged
64 F, 5.1 1b per 100 1b of live weight were
produced. The smaller quantity in summer was
due to high evaporation losses of water.
Since the pH ranges from 7.5 to 8.5, it is
favorable for biological decomposition.
Nitrogen was 7 percent of the total dry
matter. Total solids composed 17 percent of
the manure with volatile solids, 83 percent
(dry basis), and 14 percent (wet basis). The
production of BOD and COD was 0.35 -

1b per 100 1b of live weight daily, and 1.20
mg per mg of volatile matter,: respectively.
Copper added as an antibiotic to hog feed
might be toxic to the bacterial population

in the manure. The solid content of the
manure pumped varied from 13 to 16 percent;
no water or bedding was added. Auger and
diaphragm tests disclosed that manure can be
pumped with greater efficiency and less

power consumption than water. The results of
the pumping tests were presented graphically.
Data on manure properties is given.

64-0399
University of Nebraska.
Continuing Education.

Nebraska Center for
Proceedings; Second
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National Symposium on Pohltry Industry Waste
Management, Lincoln, May 19-20, 1964.
262 p.

Twenty~-two -papers were presented at the
National Poultry Industry Waste Management
Symposium held at Lincoln, Nebraska May 20,
1964. Topics discussed included: waste
disposal concepts, principles and practices
of aerobic treatment in waste disposal, odors
and their control, anaerobic lagoons, social
and legal implications of organic waste
management,, hydraulic collection of poultry
waste, health aspects of poultry waste
disposal, dead bird disposal methods--programs
and legislation, social, legal, and economic
considerations of animal production in
urbanization.

64-0400

Vector control. In Training course
environmental health survey, report _and.
recommendations, Greater San Buenaventuxa,
California. U.S. Public Health Service,
Mar. 1964. p.43-46,

The potentiall extension in San Buenaventura,
California, bf suburban living and industrial
organizatjefls into agricultural areas
necessitgtes planning and implementation of a
well conceived vector control program. The
past 10 years have revealed a multitude of
vector-borne disease cases. Important vector
sources in the area are bodies of water,
animal manures, and refuse. No planned
comprehensive control program exists for
rodent control, fly and gnat control, and
mosquito control. Budgets for vector control
are nonexistent. No single agency keeps a
complete record of nuisance complaints.
Recommendations by the group of health
service officials included a comprehensive
survey of the extent and nature of the vector
problems, establishment of a vector. control
program, giving responsibility for the
operation of the vector control problem to

- the County Health Department, and employment

of qualified vector control specialists by
the County Health Department. Illustrations
of the vector sources are contained within
the report.

64-0404

Walsh, J. D. A survey of fly production in
cattle .feedlots in the San Joaguin Valley.
California Vector Views, 11(6):33-39, June
1964. '
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During 1961 and 1962 an investigation was
carried out to study the production of flies
in the feed trough, feed apron, water trough,
under the fence, and the corral surface of
cattle feedlots in the San Joaquin Valley,
Samples, approximately one-half pint each,
wvere taken at each of the sites in the
corral. It was decided that one to ten
larvae per sample would be considered a
light infestation. The house fly, Musca
domestica, and the biting stable fly,
Stomoxvs calcitrans, were the most prevalent
and important flies found to occur in the
feedlots. The following conditions were
found responsible for fly production: damp
areas adjacent to the water troughs,
individual droppings of which 64 percent
were classified as heavy, accumulations of
wet manure pushed under feed trouglis, residues
left in the feed trough, accumulations of
manure under corral fences, and unsanitary
horse stable conditions. No fly production

-was found on the concrete feed apron.

Suggested fly control measures include: a
i0 to 20 ft cement apron with a 1 ft slope
avay from the manger around the feed trough,
the use of wire or cable instead of wooden
fencing and reduction in the diameter of
fence posts in the corral, and frequent
removal of soiled bedding and damp manure
and checking of watering troughs in horse
stables.

64-0402
Wheatland, A, B., and B. J. Borne. Treatment

of farm effluents. Chemistry and Industry,
2(9):357-362, Feb, 29, 1964,

The waste waters from farmyards arise chiefly
from animals’ housing, and include contaminated
surface water from open yards and washings
from milking parlors.and dairies. The volume
and strength of the wastes depend largely on
the manner of housing., The volume of water
used on dairies may range up to 30 gal per
cow per day. All of this water does not
require treatment as effluent. Data explains
the volume and composition of waste waters
from cowsheds and milking parlors. Dung
contains a smaller proportion of organic
matter readily broken down by biochemical
action than urine. *Relatively little water -
is used for washing down in piggeries, and
pigeery effluents are usually smaller in
volume, but are much stronger than those from
cowsheds. Because of the cost and difficulty
of treatment, strong liquors, and, where
possible, washings from cowsheds and similar
buildings should preferably be irrigated on
land where use can be made of the plant
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nutrients they contain. Availability of
cheap chemical fertilizers gives the farmer
little incentive to adopt this method of
disposal. The increased use of water in the
interest of hygiene, and the trend toward
fewer and bigger herds, accentuate this
problem. Disposal to irrigation ponds,
discharge to sewers, separate hiological or
chemical treatment, septic tanks, and
production of silage liquor represent other
possible methods of effluent disposal. Sewer
discharge is the least propitious of the
various means, for resulting effluents
usually have higher permanganate values

than those resulting from treatment of
domestic sewage.

COMPOSTING

64-0403
Against composting.
54(4):864, Apr. 1964,

Public Cleansing,

The United States, in general, is against
composting because of unsuccessful attempts

to clear economic hurdles. Amerifcans consider
their refuse poor raw material for compost.

64-0404

Ahrens, E. Effect of municipal composts on
numerical development of azotohacteria. 1In
International Research Group on Refuse
Disposal (IRGRD) Information Bulletin No. 19.
Washington, U.8, Department of Health
Education, and Welfare, Dec. 1963. p.14-19

The effect of municipal refuse on azotobacteria
was recently studied with respect of

.teinperature effects, moisture content, and

inhibitory materials. Temperature was found
to have an adverse effect, destroying all the
bacteria within three days after the composting
process had begun., Therefore, the addition

of these nitrogen-fixing organisms in the
beginning of the process is useless. When

the temperature of the piles was held constant
at the maximum level for bacterial growth, it
was noted that different piles had different
effects on growth rate. Data for this test

is given in a table and it can be concluded
from it that these bacteria cannot maintain
themselves in non-decomposed material., A
sample of compost was then taken from one of
these piles, allowed to compost for another

18 weeks at 25 C and tested for effects of
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moisture on the bacteria. The organisms

had a higher survival rate in the damp
material. Further attempts were made

to show that inhibitory agents, but the results
given showed inhibitory action is not a
specific characteristic of municipal refuse.

64-0405
Black, R. J. Dutch use composting for

one~third of trash. Refuse Removal Journal,
7(1):20, Jan. 1964.

Thirty percent of all refuse in the
Netherlands is disposed of through composting,
reflecting a European trend and contrasting
with the failure of such attempts in
America. The Dutch can easily sell the end
products, agricultural compost and hot-bed
manure, at the rate of $5.00 per ton. The
City of Arnhem uses a Rasping System, which
is highly efficient. Other cities use
various kinds of composting systems. The
Dutch government promotes composting by
assisting cities In the marketing of the
final product and by operating a fleet of
railway cars to haul refuse.

64-0406

Black, R. J. Recent composting developments
in the Netherlands. In American Public Works
Association Yearbook 1963. 'Chicago, American
Public Works Association. p.199-207.

Several composting plants in the Netherlands
were visited. Arnhem’s plant is one of the
newest Rasping System installations. On an
annual basis, approximately 26,000 tons of
refuse are processed to produce 19,000 to 20,000
tons of compost and heating or hotbed manure.
After separation, the refuse is discharged
into the rasping machine (A Dorr-Oliver Refuse
Treator), which reduces most of the refuse to
particles which pass through 22 mm holes.
After setting 4 to 6 weeks on brick pavement
with built-in drains, a rubber-tired front

end loader and a mobile conveyor-type windrow
turner are used to mix the refuse, to add
water, and to form the final windrows. After
two months, the compost is ready for sale.
Operating costs of the Arnhem Plant were
reported to average $0.70 per capita served
per vear. The Dutch Government assists in

the marketing o: the compost. The Soest=Baarn
composting plant uses continuous mechanical
composting with positive airation. After
sorting, salvage, and electromagnetic
separation .of ferrous metals, the refuse is
loaded into a Dano Biostabilizer. The Dutch
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approach to composting is to figure that the
cost of composting must be shared equally by the
refuse producing cities andi.the-compost

users. No difficulties have been experienced

in selling the compost at less than $5.00

per ton. '

64.0407 ‘

Braun, R. Biological processes during
composting, with special regard to hygiene.
Presented at Fighth International Congress
of Public Cleansing, Vienna- (Austria),

Apr, 14-17, 1964, 7 p,

The different composting processes which are
caused by microorganisms can be divided into
two groups, the processes which bring about

a chemical, physical and biological
transformation of the organic substance, and
the processes which have an influence on )
pathogenic micro-organisms. The factors of
special importance for the putrefaction
process are: self-heating, aeration, humidity,
microorganismg, and hygienization.
Putrefaction is an exothermic process caused
by micro-organisms. This self-heating caused
by intense microbial activity has three phases:
phase of rising temperature, thermophilic
phase, and phase of diminishing temperature.
The first phase is marked by very sudden
proliferation of the mesophilic bacteria.

The main stage of decomposition is completed
by the cooling down phase. An aerobic
putrefaction results not enly in a longer

and an incomplete decomposition and in the
production of unpleasant odors, but also
gives no assurance of the hygienization of
the material. Sixty percent has been found
to be the most fzsorable amount of humidity’
for the decomposition of refuse composts.
Actinomyceta and fungi are the most active

in the putrefaction of organic substance.

The ratio between thermophilic and mesophilic
bacteria rapidly increases when the
temperature in the pile rises above 45 C,

and this can be used to determine whether

the heat generated in the compost has been
sufficient. Sewage sludge can be transformed
into hyglenic material by treatment with
temperatures gver 100 C or by combustion. A
mixture of refuse and sewage sludge given

a hot putrefaction treatment with temperatures
over 70 C will destroy all the pathogenic
bacteria, but there is a counsiderable loss

of valuable organic substances. Later, a
lower temperature was found to be lethal.

A combined effect of temperature and of the
inhibitors, which are secretions of the
organisms, leads to perfect disinfection

of compost.
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64.0408 :
Braun, R. Effect of compost on plants and
soil. Presented at Eighth International

Congress of Public Cleansing, Vienna (Austria),
Apr. 14-17, 1964. 3 p.

Some of the recent research work of the effect
of compost-on plants and soil is summarized.

~Invéstigation§:at the Groningen Institute
“for Soil Fertilityiconcluded that with most

- plants tested, the application of compost

EE

improves growth, increases productivity, and
increases the organic content of a soil. If
compost increases the humus contents of soils
with less than the optimum by one unit, the
average increase in productivity will be
between 5 and 10 percent. It has been found
that humus in the form of compost can correct
extreme soil conditions. Forestry composts
(dry leaves, bushes, peat, etc.) have a high
carbon/nitrogen ratio and putrefy very

slowly (2 to 3 years). Additions of fresh
refuse which has been ground and putrefied
may shorten the process to about 5 months.
Refuse compost has been found to be of the
greatest importance in viticulture as a
substitute for organic fertilizers. It
supplies the soil with humus-forming substances,
thus improving the physical structure, and
reducing erosion. Applications of compost
have increased the crops of fruit trees and
have improved the texture of heavy soils to
such an extent that they could be used for
horticulture. Recultivation in mining areas
is possible through the use of compost.

64.0409 :
Buringh, P. Some new possibilities for the
use of urban refuse compost in soil improvement.

In Proceedings; Second International Congress,

International Research Group on Refuse
Disposal, Essen, Germany, May 22-25, 1962.
p.1-12.

The possibility of adding fine grained organic
matter or urban refuse compost to certain
subsoils 1in order to stimulate and increasc
root development is emphasized. Urban refuse,
stable manure, and other organic material
adaed to the soil is almost always given to
the top soil, the tilled layer. It does

not, therefore, contribute to root development
in deeper soil layers. The homogenization of
the stratified subsoils by subsoiling, deep
ploughing, and other mechanical means is a
good starting point in the improvement of

such soils. Various investigations have

shown that this activity is usually not enough.
Recent experiments in the Netherlands have
shown that a mixing of the stratified subsoils
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can be combined with the addition of organic
material, for example fine grained urban
refuse compost or fine grained, specially
treated, old sphagnum peat. Subsoil ploughing
with a special type of plough, mixing some
top soil or some peat layers with the sandy
subsoil has a similar effect. The result of
such measures 1s the distrubance of subsoil
stratification, and, in addition, the
initiation of favorable conditions for
biological activity in the subsoil. This
process, which is a combination of mechanical
and biological homogenization of the

subsoil, will enlarge the total volume of
soll available for the plant root system.
Experiments in young.fruit plantations are
promising. In the Netherlands, poor, sandy
soil is intensively mixed ‘to a great depth
(often 1.5 m) and organic material including
urban refuse is mixed to depth of approximately
0.080 m.

64-0410
Cairo refuse disposal. ,Surveyor and )
Municipal Engineer, 123(3740):55, Feb. 8, 1964.

A brief description is given for a pending
investigation of Cairo’s refuse disposal
problems by a British composting team. An
overall assessment 1s planmed for converting
Cairo’s rubbish into organic fertilizer to
boost Egypt’s .agricultural_production and to
reclaim desert wastes. A commercial scale
plant recently shipped to the area is briefly
described.

64-0411

Carlyle, R. E., and S. Brotonegoro. Composting
refuse in Indonesia. Compost Scienc-,
5(1):22-25, Spring 1964,

A composting experiment utilizing refuse

from the city of Bogor, Java, Indonesia, is
described. Freshly collected refuse was

sorted to remove debris other than plant

waste and stacked into four piles. The
dimensions of each pile were 2 by 2 by 1%

m and its weight about 1.2 tons. The piles
were turned by hand and moisture was maintained
between 60 to 70 percent. The course of
decomposition was followed by weekly
determinations of pH and carbon-nitrogen

ratio changes. The study also included a
comparison of sheltered and non-sheltered
composting, as well as the effect of adding
nitrogen and phosphorus fertilizers. Tabulated
and graphically illustrated data showed that:
(1) erection of bamboo and palm leaf shelters
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over the composting piles was not beneficial
under the climatic conditjons of West Javaj .
(2) the addition of nitrogen and phosphorus
in the form of commercial fertilizers did not
benefit rhe composting process. The raw
waste apparently contained enough of these
elements for normal decomposition; and (3)
the waste can be comnosterd in a2 maximum of

29 days, during which time the carbon-nitrogen
ratio was reduced to between 1:10 and 1:15.
The material was reduced in bulk by more than
one-half and had a chocolate brown appearance
and a texture consistent with good compost.
Smaller cities can convert organic wastes
into useful compost by using this cheap and
simple method.

64.0412

Caspari, F. Capillary drying of mixtures of
city refuse and sewage sludge. Compost Science,
5(2):21-23, Summer 1964.

A new process, capillary drying, converts
city refuse and sewage sludge simultaneously
and rapidly into an easy-to-handle and neat
product. No odors develop during the process
and the finished product has a variety of
application possibilities. The process is
described in detail and illustrated by a

flow diagram. Partly dewatered sewage sludge
and treated city refuse are mixed together,
compressed by presces into briquettes up to
approximately one-third of their original
volume, and subjected to an instantaneous
fungal growth. Within a short time the
briquettes heat up to 50 to 70 C, thereby
destroying the still-existing pathogenic
bacteria and worm eggs, and the entire
mixture 1s dried without creating any
apprecilable odors. By this. process the
concentrated and fermented substance of refuse
and sludge can be stored in a very limited
space, or can be piled up in the open for an
indefinite period of time. The material can
be reactivated by the addition of water and
used for aerobic humidifying in compost hears,
and as mulch for surface covering. Untreatable
rejects, which amount to 10 to 12 percent by
weight, are burned.

64-0413 .
Cheadle and Gatley to compost the Simon way.
Public Cleansing, 54(3):795-798, Mar. 1964,

A paper on the methods of refuse disposal
prepared for the Cheadle and Gatley Urban
District Council of England, and the resultant
composting plant to be built by the Council
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are reported. The plant has three digestors
and thorough dust extraction, and allows for
easy expansion, and conversion to a
pulverization unit.

64-0414
Clark, J. W. Composting domestic refuse in
Compost Science, 4(4):16-17,

Winter 1964,

Thermophilic microorganisms oxidize and
stabilize organic material in composting. A
home composting unit was constructed from a
55 gal steel oil drum equipped with a central
rotating drum and hand crank. Holes were cut
for ventilation and covered with copper
screen. Using garbage from a family of four,
grass cuttings, weeds and some paper, the
composter will produce about two cu ft of
good humus every 45 to 60 days. The large
compartment is filled half-way with clippings.
Garbage is distributed over the surface; the
1lid is closed and the crank rotated. This
turning mixes the composting material with
the new garbage and aerates the mixture.

When the larger compartment is full, garbage
is placed in the smaller compartment. If it
is rotated too much, the wet material will
ball up. Water is drained from the garbage
and spread over the surface of the composting
The. composter will reach 145 F.

64-0415 .
Compost. Public Cleansing, 54(9):1174-1177,
Sept. "1964.

A meeting of the Junior Members Discussion
Group of the Institute of Public Cleansing
held in Midlothian, Scotland. is reported. A
speech was presented on the city’s composting
plent, which converts sewvage sludge as well
as refuse into compost. The group also
discussed composting in general, touching .on
its development and the pros, cons, and the
guidelines that governs its use.

64-0416
Composting.
Apr. 1964.

Public Cleansing, 54(4):858,

A conference called by the Community Council
for Lancashire, discusses composting. The
Council is attempting to encourage production
of reliable, cheap, and effective means of
improvirg the fertility of Lancashire gardens
and lots. The City of Leicester’s composting
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plant, which includes a furnace that burns
non-compostable refuse is described.

64-0417
Composting plan% for reclaiming refuse.
Enpineer, 217(5653):974, May 29, 1964.

The background of refuse disposal and
composting problems in the United States,

and the refuse reclamation process developed
by Westinghouse and Naturizer, Inc. are
described. The completely enclosed plants

use a 6 day nuisance-free method that enables
municipalities to dispose of trash and

garbage rapidly, efficiently, and economically.
The process is made up of the functions of
receiving, salvage, preparation, digestion,
and finishing. During the preparation, a
pulverator moistens, and a grinder chews

the refuse. The digester consists of six
insulated cells.  High sterilizing
temperatures are produced by the decompasition
of aerobic, thermophilic micrecrganisms.

A rundown on the qualities and uses of the
final compost is presented. The
Westinghouse-Naturizer composting plant in

San Fernando, California is described.

64.0418 _ :

Composting refuse and sewage sludge. Surveyor
and Municipal Fngineer, 124(3784):33, Dec. 12,
1964 .

The combination of sewage sludge and

town refuse in a composting plant at

Leicester is discussed as an answer to

the problem of a lack of dumping areas in
proximity to towns. The quality of the
finished. compost is importav: and the
rejection of cinders and glass is nccessary.
The water content of the comnost must be

kept- around 55 percent to prevent an anaerobic

.nuisance or odor which requires that the

sludge be partially dewatered. The Komline
coil spring filter proved to he economical
for dewatering the sludge. The reject rates
which have been quoted as between 13 and

15 percent are important in the economics of
composting. The value of the final product
appears to be in doubt since the intangible
claims as a ‘soil conditioner’ will have
to be judged by crop yields. In Jersey, the
authorities give away the compost. It is
concluded if the material can be disposed of
without producing unsightly abandoned dumps,
the costs of the composting plant are
justified.
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64-0419

Composting treatment of town refuse and
sewage sludge. Surveyor and Municipal

Engineer, 124(3786):19, Dec. 26, 1964,

The discussion is given on a paper of L. P.
Brunt who had described a method of mixing
town refuse—and sewage sludge to prepare

a compost which provides a means of
eliminating the refuse and also be a
fertilizer source. Among the questions raised
were: the problem of fine glass and metal
which caused trouble to cattle; the use of

P. V. C. containers; and the decrease in
paper and vegetable matter in refuse. The
question of a market for fertilizers made
from composts of refuse/sludge mixtures was
raised. Research Institutes commonly advise
the use of artificial fertilizers and issue
warnings about certain metals in compost

such as zinc. Mr. Brunt replied to some

of the queries as follows. Working on the
basis of free compost, a composting plant is -
cheaper to install and run than an incinerator.
Although the character of refuse is changing,
the change is not expected to be rapid

enough to affect any reasonable planning
period.

64:0420
Davies, A. G. An appralsal of composting in
England. Compost Science, 5(2):29-30, Summer
1964.

The economics of compost production are
discussed. It is pointed out ‘that a
composting plant should-not be expected to

be financially self-sufficient. Direct cost’
comparisons between one method and ancther,
or even vhere the same technique is adopted,
have proved impossible because many factors
and local circumstances have to be taken into
account. The organic content of the refuse,
the method of composting, the degree of
pre-separation, the final quality of the
compost and the income from sales, directly
affect the costs involved. While the
resulting end product of composting does not
necessarily have to be sold, the income from
such sales can be a welcome offset against
production expenses. A stable end product

of known and suitable formula and an
appropriate system of marketing are two
essentials for the successful sale of compost.

64-0421

Davies, A. G.
composting circumstances.
54(4) 31362, Apr. 1964,

An English analysis df
Public Cleansing,
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Govermuent endorsed composting schemes from

a good cross-section of plants are recommended.
Economical considerations alone should not

form the basis of whether or not to employ
composting. The Fermascreen system is
discussed.

64-0422
Davies, A. G. A further evaluation of compost.
Public Cleansing, 54(73):783, Mar. 1964.

An excerpt from a speech on composting by
the Manager of Cleansing of Edinburgh, Great
Britain, at a mecting of the Institute of
Public Cleansing is presented. The outlook
‘on composting 1s shifting from that of a
profit-producing enterprise to one of an
efficient method of refuse treatment.
Scientific investipgation to evaluate the
benefits of municipal compost to the land
is needed. As land space decreases and
incineration is prohibited by air control,
composting, and pulverization are the only
alternatives. .

64-0423 .
Detroit Metropolitan Area Regional Planning
Commission, Detroit planning group doubts
practicality of composting processes. Refuse
Removal Journal, 7(10):25, Oct. 1964,

Two basic methods of composting, the.failure
of a compost plant in Phoenix, Arizona, and

the success of composting abroad are discussed.
Composting has succeeded abroad because of

the intense agricultural need for compost
there. Composting is impractical for Detroit
because the salvage and separaticn process
would be too costly to develop and the end
product could not find a ready market.

64.0424
Disposal system makes cash from trash.
Engineering News=-Record, 172:32, Mar. 26, 1964,

A completely enclosed refuse disposal system
that reclaims saleable material designed by
Westinghouse Electric, is described. Some
of the advantapes over presently used
incinerators and sanitary landfill operations
include: elimination of fill areas, odors,
fires and smoke; reduction in haulage
distance because plants can be located in
center of collection areas; and reduction

in costs through reclamation of marketable.
material (almost 100%Z of all domestic refuse
can be converted into saleable products).

ERIC
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The plant can receive most types of industrial,
commercial, and residential refuse, with
workmen at selection conveyors diverting
salvageable material to storage hoppers

in four categories: cardboard and paper;
lightwelight ferrous articles, rags, glass,
plastic, and rubber; heavier ferrous articles;
and aluminum articles. Non-salvageable
material is thoroughly mixed and moistened

in a rotating drum, and then flows into a
grinder equipped with flails on a rotating
shaft. As the material is ground, it is
pushed into a digester with six cells and
steel apron conveyors to move refuse into

and through them., Aerobic thermophilic
microorganisms, which digest the material,
give off odorless carbon dioxide and water
vanor. Since their metabolic processes

- produce the high temperatures at which they

thrive, no outside source of heat 1s required.
The resulting compost, which has less than

20 percent of the volume and 80 percent of

the weight of incoming refuse, is stored in
bulk or bagged for sale.

64-0425
Dried manure plants flourish.
Science, 5(1):31, Spring 1964,

Compost

A new manure dehydrating plant near the

Forth Worth Stockyards is described. The
manure is stockpiled in long rows where it

is turned frequently to speed drying and
decemposition. This greatly reduces odors
and, at the same time, kills any young plants
that may have begun to grow. The product

is ground and shredéed. moved through a
gas=~heated dehydrating drum, screened,
sacked, weighed, and conveyed into boxcars or
trucks. Three tons of manure produces about
2 tons of dehvdrated plant food. The plant,
which is automated and employs 18 to 20
people, can produce 100 tons a dayv during
rush season. One of the disadvantages of
setting up a manure dehydrating plant is

that capital outlay is at least $£100,000
before production can begin, and that
national distribution is a necessity.

64-0426
Egyptians ponder Cairo compost plan.
Removal Journal, 7(4):12, Apr. 1964,

Refuer

To alleviate the disposal problem for Cuiro’s
3,500,000 popularion, a 5-vear consultancy
contract was placed with with Compest Engineers,
Ltd. The aim of the study is to tura rubbigh
into organic fertilizer for agriculture and
desert reclamation. A 1%. ton capacit: test
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rig made in Britair-was shipped Cairo, to
aid in field trails and in making an overall
assessment of the city’s refuse disposal
problem. :

640427
Etherton} H. L. Oregon farmers save money by
composting. Compost Science, 5(1):20-~21,

Spring 1964,

A method is described for the composting of
screenings, a by-product of the seed cleaning
mills. One such operation takes place on a
1,000 acres English Rye Grass farm in Lebanon,
Oregon, which also contains a warehouse and
seed cleaning mill. The dry screenings are
dumped into the composting area the latter
part of January. Several weeks of rainfall
will introduce enough moisture to start the
composting cycle. About the third week of
March, the pile will be stirred by a specially
constructed stirring machine. This automatic
stirring machine was constructed from old
automobile parts and scrap materials. The
machine is powered by a 1938 Ford V-8 engine
and has a hydraulic raising and lowering
mechanism. The stirring will produce a heavy
heat (170 F) in the pile, which will quickly
kill all seed germination. The pile is
stirred a second time abou* the middle of April,
which completes the rcomposting cycle. The
farm composts 500 cu yd of material annually;
the weight of the finished compost, which has
a dark brown color and a strong earthy odor,
is 1,200 to 1,500 1b per cu vd, depending on
the moisture content. The finished compost,
which is spread cn the land to a depth of
about 6 in., produces excellent crops without
the use of any commercial fertilizer.

64-0428

Farkasdi, G. Experiments on the effects various
additives on windrow composting of refuse and
sludge. Tn International Research Group on
Refuse Disposal (IRGRD). Information Bulletin
No. 19. Washington, U.S. Department of Health
Education, and Welfare, Dec. 1963, p.19-27.

Experiments were conducted to settle conflicting
reports concerning the action of additives on
windrow composting of refuse and sludge. These
tests were to determine only whether or not

the additive accelerated the proce-ss. Special
attention was given to speed of temperature
rise and to ammonia content. The effectiveness
on fermentation cell proces. -was not
considered. Three additive accelerating

agents were used: (1) ‘Edafil,’ (2) ‘Proteg
Oleo’ and (3) ¢Zusatze-Frankfurt.’ The
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compost piles were of uniform dimensions and
each was turned after the third, sixth and
ninth weeks. After fourteen weeks, the piles
wvere dismantled. It was concluded, after all
tests had been run and tabulates. that the
additives showed little if any effect.

64-0429 .
Eight years of composting in
Vienna. Compost Science, 5(2):28, Summer 1964,

The composting plant erected in Vienna in 1956
has been in continuous operation and turns out

‘various grades of compost according to the

rate of admixture of mineral nutrients. Capital
and operating costs are kept at a minimum by

an inexpensive production process, and due to
its excellent propertics the compost meets

wvith a ready market. The plant is able to
operate without any outside financial
assistance, since the sale of the compost
covers not only the running costs, but also

the interest on, and repayment of, the credit
raised for the equipment. Unfortunately the
yearly amount of refuse handled by the plant

is only 6 percent of the total refuse collected.

64-0430

Frangipane, E. Composting of solid city
waste. In Proceedings; Second International
Congress, Internationes? Research Group on
Refuse Disposal, Essen, Germany, May 22-25,
1962. p.1-18. :

The technique of processing garbage into
compost is examined and the various major
methods available at the present time are
analyzed. Composting mav be divided into two
distinct treatment phases: mechanical
treatment including sorting, homogenization,
or crushing, and screening; and biolegical
treatment invnlving anaerobic or aerobic
processer. Natural composting methods
include any method in which the biological
rhase develops after the arrangement of the
waste materizl in heaps on adequate land

-prepared to this end, and the fermentation

process is allowed to unfold naturally in

the open until the waste material

has reached the required degree of maturation.
Mechanical treatment in crushers or by means

of a rasp can follow or precede the phase of
biological transformation. Artificial composting
systems are subdivided into static and dynamic
systems. Staric systems provide that well
sorted, screecned, crushed, and homogenized
material should be deposited in silos into
which compressed air is injected, together with
water or somn other liquid in order to wetten
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the material 1if the humidity content should
fall too low. Dynamic systems were developed
to keep the material in constant movement,
submitting it simultaneously to humidification
and aeration in optimum proportions for a
better and more active develonment of the
aerpbic fermentation process.

!

64-0431

Franz, M.
Soviet Union.
Summer 1964,

Larpe=-scale composting in the
Compost Science, 5(2):19-20,

A review of three reports, recently translated

‘from Russian government journals, shows the

value of composted wastes in building soils
and increasing crop yields. Corn, which
received compost application in the winter
time over snow, yielded crops equal to those
obtained when the compost was applied in the
spring. Other important facts cited are:
(1) Composting on all tvpes of soil resulted

“in an increase in harvest in more than 80

EE

percent of 250 experiments carried out with
vinter wheat, rye, snring wheat, corn, and
potatoes; and (2) Through composting, one ton
of manure was made to do the work of three,
and frequently did better. The superiority

of compost over manure was Indicated by the
following data: compost containing less

than 20 percent manure actually increased

crop yield more than manure when tested on

rve and winter wheat} use of compost caused
fewer weeds, and poorer soills responded hetter
to compost than did richer lands. Data
presented further showed that seeding compost
with benevolent fungus will offset the attacks
of fusarium wilt. Compost with trichoderma

is also active in the suppression of rhizoconia
of the potato, fusariodal and anthracknoid
withering of flax root mold in cereals, and
black stalk in cabbage.

64-0432

Furlow, H. G., and H. A, Zollinger.
Westinghouse enters composting field. Compost
Science, 4(4):5-10, Winter 1964. .
Open dumping and burning are unacceptable
methods of disposal. Urbanization makes land
for landfills expensive or unavailable. The
refuse reclamation process developed by
haturizer, SACS, and Westinghouse, performs
the functions of receiving, salvage,
preparation, digescion, and finishing.
Approximately 20 percent of incoming refuse
can be removed and disposed of directly. to
markets. The saivage section consists of

four successive selection conveyors .for paper,

RIC
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glass, rags, plastics, and rubber; ferrous
metals; and aluminum. The remaining material
i1s mixed and moistened in a pulverator.
Grinding is essential for fast decomposition.
The digester provides a favorable environment
for aerobic thermophilic microorganisms. The
fine material is separated from the coarse.
Material not decomposed is sent to a landfill.
“he humus is used for soil conditioning. The
San Fernando plant uses special flail grinders.
Reclamation plants use a small amount of land
and are pollution free.

64-0433
Glathe, H. Microbiological processes in
composting and their physical and chemical
effects. 1TIn Proceedings; Second International
Congress, Tnternational Reseéarch Group on
Refuse Disposal, Essen, Germany, May 22-25,
1962. p.1-13. .

The first and most important purpose of
composting is.to make a product unexceptionable
from the sanitary point of view. The second
purpose is to make a product that can be
conisidered as a soil improvement item. The
importance of mesophilic microorganisms in

the creation of sanitary conditions is stressed.
Whenever higher temperatures are required,
self-heating must be promoted. The three
stages of self=-heating are: the stage of

rises in temperature, the thermophilic or
disinfecting stage, ancd the cooling stage. No
clear data are available on the changes in
types of microorganisms in composting. The

importance of vaccines recommended for composting
is as guides and activators of rotting processes.

Orientation of the composting process differs
very much according to the.various procedures.
in order to determine the methods and measures
most safely leading to the aim proposed, ways
and means must be available to assess. in
figures the results obtained, through these
measures. The value to be determined 1s the
degree of rotting or degree of maturation.
Maturation is achieved only when the material
is no longer in a position to produce heat}
rotting, however, must be interrupted earlier
so that the soil may receive the largest
amount possible of organic substances. The
last stage in rotting may occur in the soil
itself.

64-0434

Gotaas, H. B. Compost-plant design and
operation, In Solid waste disposal and
municipal equipment ‘rental’. New York,
Buttenheim Publishing Corporation, June
1963. p.30-35, '
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Many fundamental factors affect the design of
compost processing plants using bilological
methods. These include the proportion of
organic matter and the carbon-nitrogen ratio

of the rvefuse, size of refuse particles,
moisture content of the refuse, temperature, .
aeration, pH, testing and quality control,

fly and odor control, and pathogenic-organism
and weed-seed destruction., Transportation
costs are a major factor in determining the
most satisfactory location of a plant. Economy
of transportation relates not onlv to the raw
refuse bhut also to marketing the finished
product and salvable materials. Compost
preparation involves grinding or shredding the
material to a size suitable for composting.

Tf sewage sludge 1s to be composted with
refuse, it should be added either as a liquid
or as a filter cake after the shredding of the
refuse. The mixing of the sludge and refuse

is by means of a rotating tube or by a rotating
auger in a stationary tube. The serobic
decomposition and stabilization process may be
either of two general methods: windrows or
bins turned every few days to maintain aerobic
conditions, or mechanized horizontal or vertical
silo types of digesters in which the material
moves mechanically more or less continuously

to provide aeration.

64-0435

Hilkenbaumer, F. ExXperiences on the use of
compost in fruit-culture. In Proceedings;
Second International Congress, International
Research Group on Refuse Disposal, Essen,
Germany, May 22-25, 1962, p.1-13.

Experimental research was done on the effects
of garbage sludge compost and its possible
use in orchards. The effect of such compost
on soils, on the physiological output, on ’
growth, on yields and quality of the fruit
was analyzed. The possible harmful effects
of garbage sludge compost were analyzed in
detail, namely, their lower damage limit on
the various soils and for particular bases

of fruit trees. The material used was the
composted city compost of Baden-Baden from the
Dano process. The humus fertilizers were
compared with peat fertilizers, manure, and
strav. In the course of three vears, 100 tons
per ha of garbage sludge compost induced

- higher vields of 13 to 76 kg pér tree, as
against mineral fertilizing with apples on
strong developing clone hases in clav - and
sand. Peat fertilizer had a similar effect.
In spite of repeated increases in harvests

of apples and common cherries, there was also
more growth of offshoots in most humus cases,
as compared to mineral fertilizing énly. 1In
the drought vear 1959 in the open, and during
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a drought period in container experiments,
trees showed better foliage and less early
leaf drop when the soil was in optimum
condition of city compost and peat fertilizing.
On the basis of current findings, additions

of more than 100 tons per ha of garbage sludge
compost are not required for a positive effect.

64-0436
Integrating sewage and refuse disposal at

Leicester. Surveyor and Municipal Engineer,
124(3782):19-21, Nov. 28, 1964.

Leicester is planning on the installation of
an inteprated treatment of all of its sewage
and refuse. -Sludge from the sewage treatment
works, together with the refuse will be

“hygienically converted into a useful

agricultural compost. The refuse is sorted
to remove the larger objects which are
incinerated. Waste paper, rags, non-{errous
metals, and glass are taken to a salvage area
for sorting and baling. A magnetic separator
removes ferrous material. The sorted refuse
and sludge filter cake are continuously
rotated in a drum for 4 to 5 days during
which time mechanical breakdown, surface
disturbance, and aeration are continuous,

and biological oxidation of the organic
material takes place. The 130 F temperature
which is lethal to pathogenic bacteria promotes
a rapid decomposition of the material. The
stabilized material is screened and some of
the material is ground before the compost

is stored for maturing. The works were
designed to serve a community of 360,000,

The estimated cost was kB 3,720,000. The
principal trade wastes are from hosiery,
footwear, light engineering, painting, textiles,
chemical manufacturing, and gas plants.,
Composting was selected on the basis of cost.

64-0437

International Research Group on Refuse
Disposal (TRGRD). Informatign Rulletins Nos.
19 and 20. Washington, U.S. ﬁ?partment of
Health, Education, and Welfare, Dec. 1963

and May 1964, 67 p.

This ‘group of papers 1s a publication of the
International Research Group on Refuse Disposal
(IRGRD). It is divided into two sections. The
first contains six papers concerning the
effects cf the composting process on bacteria,
mold fungi, and azotobacteria. Also presented
are the effects of additives on compost. The
second section contains articles on the
analysis of various problems of municipal
refuse removal including verterinary hvgiene
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requirements and a description of a new
machine for grinding bulky refuse. A report
on the Eighth International Congress of Public
Cleansing is also included. Lach article has
tables and graphs supporting its conciusions.

64-0438

Keller, P. Analysis and evaluation of solid
waste with regard to composting. In Proceedings;
Second Tnternational Congress, International
Research Group on'Refuse Disposal, Essen,
Germany, May 22-25, 1962.

Garhage, sewsge sludge, and industrial and
trade wastes of an organic nature are analyzed
with regard to their compostability, that is,
whether they can be disintegrated aerobically
by microorganisms and by.a phase of higher
temperature to form a product that is sanitary
and without odor that may be deposited without
concern, In the chemical analysis of domestic
waste, sampling is important. An actual
representative sample of garbage can only be
taken once the waste to be composted 1s reduced
in size. Composting trials are made either in
small heaps 1.5 m high and 3 to 4 m long, or
in plastic baskets with perforated walls. If
in a composting trial, there is no rise or no
adequate rise in temperature, proof is given
that one or several factors determining the
microbial disintegration are not as they
should be. 1In garbage rich in paper, -the
periodical determination of cellulose

contents also represents a useful wethod in
the control of the rotting process. Analysis
and evaluation of solid waste with regard

to compost use involves evaluation of the
quality of the compost, its chemical compostion,
structure, and appearance. A general chemical
analvsis and various methods for composting
trials are described in the appendices. The
general analysis supplies information
essentially on the relation between organic
and inorsanic substances, between total organic
substances and organic substances that can be
disintegrated, and between the latter and
essential nutrients.

64-0439

Kick, H. Experiences on the use of compost for
the recultivation of mining regions. Tn
Proceedings; Second International Congress,
International Research Group on Refuse
Disposal, Essen, Germany, Mav 22-25, 1962.
p.1-12, .

_Results obtained from experiments show that

garbage composts, parbage-sludge composts,
and also sewage sludge composts can be
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utilized for soil amelioration purposes,
provided that the cost of transpuortation and
the cost for the distribution of the material
can he kent within acceptable limits. A
thorough knowledge .of the soil properties and
of the properties and composition of the
composts can be assessed with a fair degree of
accuracy and give a gonod basis for possible
utilization. The Rhineland coal areas may be
sunplied immediately with garbage compost in
the amount of 300 tons per ha. This amount of
compost corresponds to the yearly. garbage
produced by some 1,200 to 1,500 people. If .
sewage sludge alone is used without garbage,
then it will not be difficult to use the
amounts produced yearly by some 2,000

people, Up to the year 2,000, the area
estimated necessary for mining purposes will
be some 25,000 ha, and every vear some 300

ha should be returned to agricultural purposes.
The compost produced by some 450,000 people
can be used every vear on this surface. The
experiences with garbage compost in vineyards
on sloping ground have shown that such composts
can be used advantageously to protect the
slopes against any erosion damage and also

to promote reforestation.

64-0440

Knoll, K. 4, The influence of various
composting processes on non=sporeforming
pathogenic bacteria. In Tnternational.
Research Group on Refuse Disposal (IRGRD).
Information Bulletin No. 19, Washington, U.S.
Department of Health, Education, and Welfare,
Dec. 1963. p.1-7,

It has been found through many years of
experimentation that in composting, the

raw material goes through several decomposition
temperature zones. This is true no matter
which process is used. These heat zones are
responsible for the destruction of all foreign
compost germs and substances. Tn the tests
described, two different strains of typhoid
wvere placed into composting material. One

set of tests was run with the bacteria in

.sealed ampoules and in the second set, thev

were innoculated directly into the compost.
This was repeated for each of the four
different temperature zones as given in the
tables. Resistance to the heat differed
according to the strain of bacteria used and
whether thev were in ampoules or not. The
exception was zone four, where tewmperatures
ranged from 65 C and up. Here, all bactevia,
regardless of anv factors were destroved
within one day. Although high temperatures
were shown to be the main destructive agent,
microbial antogonisms aided the sterilization
as shown by the shorter life of the strains
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exposed directly to the compost. Graphs and
tables which give complete results are
included.

64-0441

Krige, P. R. The utilization of municipal
wastes. Council for Scientific and Industrial
Research, 1964. 71 p.

As a result of towns having difficulties with

~respect to their dumping sites and concern
being shown by the South African Soil
Conservation Board, an experimental compost
plant was erected in Pretoria, With the
guidance of the Council for Scientific and
Industrial Research (CSIR), a comprehensive
study was made on the problem of utilizing
urban wastes with particular attention given
to the production of compost. This report
presents their results. It includes their
original plans, analysis of refuse to be
handled, characteristics of composting, all
pertinent chemical and biological information,
field tests to be conducted and costs
involved. Also presented are various 'tables
and graphs as technical information.

64-0442

Krige, P. R. Salvaging procedure and marketing
of salvaged items. In The utilization of
municipal wastes. Council for Scientific and
Industrial Research, 1964. p.31-33,

The salvaging procedure and the marketing of
salvaged items from refuse collections in the
city of Johannesburg, South Africa are
discussed. Clean corrugated draft boxes are
the only salvageable item on the refuse trucks.

* They may be recovered from the tipping hopper
manually, Bottles and broken glass are
extracted manually from the elevator belt at
the tipping house. The first mesh screens
out the “fines’ and dust which are used for
refuse tip covering, The remaining three
meshes screen out organic matter which make
desirable soil bullders. Bones are extracted
manually from the horizontal picking belt and
placed in large bins. Soiled paper is taken
out at the same time and conveyed to the
sorting floow. Rags are removed manually and
stored. A magnetic separator extracts the
ferrous metals and transports them to the
baler. The remaining bulk is transported to
the disposal site. Those products which are
salvaged are sold to contractors: they make
collections regularly. A table containing
the breakdown of refuse collected over a two
month period is included.

1nA
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64-0443

Krige, P. R. Engineering aspects of mechanized
composting with gpecific reference to the CSIR
research plant. In The utilization of
municipal wastes. Pretoria, S. Afr., Council
for Scientific and Industrial Research, 1964,
p.34=64, '

In the CSIR research composting plant,

‘mechanization does not extend beyond the

biological stabilizer and the provision of
rotary screens at the inlet and outlet ends

of the main unit, As drawings show, rotary
screens filter out ‘fines’ at the inlet end
and grade the compost at the outlet end. From
the screen, the refuse passes into bins and

is raked into the paths of scoops. A large
constantly rotating drum, the main unit for
the primary biological stage, receives scooped
refuse, The drum facilitates charge aeration
by 24 air inlet nozzles. After time in the
drum, the compost enters the outlet end of

the screen. Due to experience with the plant,
additional scoops and rakes were added, main
gear box overheating was halted, moisture was
prevented from entering the slip ring unit, and
the jamming of the outlet door was stopped.
Keeping air inlet nozzles clean, stopping

drum ‘climbing’ , and protecting the )
stabilizer door, air nozzle cylinders, and:end
plates against excessive wear represent other
improvements made. Recommendations were made
for future designs. All bolts going through
the drum should have the head on the drum’s
inside. Drums should possess a two-speed
arrangement and contain precautions against
dust formation., At least one manhole should
be on the maximum circumference of the drums.
Steps should be taken to prevent charge sliding
over the shell of the drum and fittings. The
girth rings’® width, upon which the drum rolls,
should be increased and motors placed at the
outlet end of screens.

64-0444 ) :
Krige, P. R. - Costs involved in the production
of compost from municipal wastes. In The
utilization of municipal wastes. Pretoria,

S. Afr., Council for Scientific and Industrial
Research, 1964. p.56-58.

The probable costs of manufacturing compost
are analyzed and explanations for the data
given are included. The influences of local
circumstances and costs make impossible any
general conclusion regarding the economics

of composting municipal wastes. However, the
likely trend of costs indicates that such
composting can be economical, in comparison



tal8

Brse

with dumping, if the composting plant is
situated near the residential area. Compared
with the costs of the research plant in
Pretoria, savings can probably be made if more
composting units are operated simultaneously.
In order to arrive at comparable cost figures,
all operations must be expresséd in common
units of time, distance, volume, or weight.
Re-introduction of ‘fines’ after composting

is also economically considered.

64-nN445
Leatherhead compost.
54(1):650, Jan. 1964,

Public Cleansing,

Compost produced from refuse in Leatherhead,
Enpland, has been marketed quite successfully,
Sales have approached 3,000 tons and 6,500
bags in a 12-month period. Prices vary
depending upon where thev are consumed and how
they are delivered. Chemical analysis of

the compost revealed moisture, 38.30 percent;
volatile matter, 23.50 precent; non-volatile
matter, 38.20 percent; total ritrogen in dry
solids, 0.88 percent; phosphoric acid in dry
solids, 0.59 percent; potash in dry solids,
0.33 percent; and caleium in dry solids, 2.86
percent, The pH of the aqueous extract was
found to be 6.90.

| 64-0446

EE

Leicester, England builds compost plant.
Compost Scilence, 5(1):14, Spring 1964.

A $10 million sewage disposal works and
composting plant is nearing completion in
Leicester, England. The plant is built for

the combined disposal and treatment of the
whole city’s sewage and refuse. The layout

and equipment of the plant is described in
detail. Glass, paper, rags, and metals are
removed- from the household refuse in a salvage
house before the refuse is fed to the rotating
stabilizers. The salvage house will also
contain for Komline-Sanderson vacumm coil filters
which will dry the sludge received from the
sludge digestion plant. The resulting cake

is mixed with the household refuse for 4 days
in Dano bio-stabilizers. Fermentation is
encouraged by blowing air into the mass of
refuse. The operation takes place at the
temperature which is lethal to pathogenic
bacteria and promotes the rapid decomposition
of the material. After crushing and screening,

Q
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and a period of maturing, a compost is
produced.

64-0447
Leicester’s sewage and composting plant.
Public Works, 95(1):118, Jan. 1964,

An $11.2 million combination sewage and
composting plant of Leicester, England, is
described. It covers an area of 93 acres

and has been designed to take a dry weather
flow of 20.6 mgd from a population of 329,000,
with provision for extensions to take 22.5

mgd., The incoming flow will pass through
mechanically raked screens, disintegrators,
and detritors. There are four digestion tanks,
each tank fitted with a scraper and four
mixing units which circulate the sludge

through a water-heated jacket. Lagoons are
provided to give some sludge storage capacity
and provide for sludge thickening. Four
vacuum coil filters dry the sludge received
from the digestion plant, the resulting cake
being mixed with the household refuse in

Dano Bio-Stabilizers for four days. Fermentation
is encouraged by blowing air into the mass of
refuse.

64-0448
Martin, P. Plant pathology problems in refuse
composting. In International Research Group

on Refuse Disposal (IRGRD). Information
Bulletin No. '19. Washington, U.S. Department of
Health, Education, and Welfare, Dec. 1963.
p.7-11,

The spread of disease organisms by composting
is a distinct possibility because of the
larpe amounts of vepetable and garden wastes
in it. Because of this, a study has been
conducted to determine the influence of
comnosting on these bacterial and nematode
pathogens. Plasmodiaphora brassicae (cabbage
--hernia), which is effective only in acid soils,
can be checked by the addition of compost.
Also affected by compost application in
Heterobera rostochiensis, although in this
case it is supposed that the compost increases
the host plant’s physiological resistance.
Other diseases such as Olpidium brassicae and
Rhizoctonia solani are destroyed by the high
temperatures occurring during the composting
process. Complete tabular results are included
in the article. (An excerpt of this appears
in Compost Science 6(3):23, Autumn-Winter
1966.)
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64-0449

National Canners Association Research
Foundation, Composting fruit and vegetable
refuse. Part 11, Investigation of composting
as a means for disposal of fruit waste solids.
Washington, Aug. 1964. 51 p.

A-program was initiated to develop and
evaluate methods of handling and disposing

of arganic refuse giving particular attention
to wa'te materials from canning and associated
agricultural operations. Studiles covering

the period 1961 to 1963 are described. The
results of the investigations indicated the
potential feasibility of aderobic vomposting *
as a means of disposal for high-moisture fruit
and vegctable wastes., Particularly encouraging
was the absence of odor and fly problems.
Municipal compost. rice hulls, and coffee
graunds were mixed with the fruit wastes to
absorb the moisture. Chemical additives such
as lime and urea produced a more favorable
environment for microbial growth during the
compost process. Particular emphasis was
given to the frequency with which fresh waste
could be added to the compost piles. In

the thermophilic range, the stabilization

of fruit and vegetable wastes decelerated
with subsequent waste additions, Future
experiments will compare forced aeration with
mechanical turning as means of maintaining
condit’ons required for optimum growth of
aerobic microorganisms. Since the feasibility
of windrow composting was demonstrated, the
mechanics of eollecting, grinding, and
distributing the wastes to the win'vows will
receive attention. An investigation concerned
with the fate of the compos! process on
pesticides will be conducted,

64.0450

National Canncrs Association Research
Foundation. Introduction. First-year program
on hin-composting (1961). 1In Composting fruit
and veeetahle refuse. Part 11. Tnvestigation
of composting, as a means for disposal of fruit
waste solids. Washington, Aug. 196§J‘ pfﬁ-lo.

A survey of methods of tandling organic refuse
indicated that hish rate aerobic composting
mieht afford an acceptable method of treatment
and utilization waste solids from the processing
of fruits and vepetables. Tt was concluded

that the high carbon content of fruit and
vepetable wastes, present in the form of supars
and fruit acids, would be ensily broken down
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and assimilated by suitable microorganisms.

The composting experiments for 1961 were carried
out in six~open-top, redwood bins. For each
experiment the solid frult wastes and a
moisture-abgorbent material were weighed

before mixing. On the day following the

initial filling of each bin, the compost was
mixed and aerated by turning with a shovel.

.The compost was then turned each day for 5

days, and then on alternate days until the end of
the cycle. Temperature measurements were

made daily and grab samples were analyzed for
carbon, nitrogen, phosphorus, potassium,
moisture, and pH value. The results of these
preliminary investigations on waste solids

from the cauning of apricots and cling peaches
indicated that composting offered a feasible
and esthetically acceptable method of disposal.
Pry materials, such as municipal compost or
rice hulls can be used to absorb the moisture
from fruit wastes, The optimum initial
mojsture concentration was in the range of

60 to 65 percent. The maximum weight ratio

of fruit to dry material was 250 1b of peach
solids to 100 1b of municipal compost.

Grinding the fruit shortened, by approximately
50 percent, the time required for stabilization
of composted of ungrounded fruit. Reductions
ranging up to 70 and 59 percent occurred in

the initial welght and volume of the mixtures.
Offensive odors did not develop.

64-0451

National Canners Association Research

Foundation. Second-year program on
bin-composting (1962). 1In Composting frult

and vegetable refuse. Part 1T. Tnvestipation of
composting as a means for disposal of fruit

waste solids. Washington, Aug. 1964. p.11-30.

The fruit waste used in the second-year

studies was from either apricot or peach
canning. In the first experiment, apricot
waste was pas-2d through a Rietz Disintegrator.
The ground material was layered into the bins
with municipal compost serving as the moisture
absorbent. Lime was added to the second bin

on the 7th day of composting at the ratio of

1 1ib.to 200 1b of fruit waste mixture. Because
the hin with added lime provided a better
environment +tor bacterial growth, the
temperature increased more rapidly than in

the control hin. 1In the second experiment,
lime was added into the mixture in an effort

to create more optimum conditions for microbial
activity and shortem the time required for
waste stabilization. The beneficial effect

of adding lime was demonstrated. An additional
experiment was desipned to show the effect of
adding nitrogen in the form of urea to onc lot
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of compost, urea and lime to a second, and
lime only to a third. When lime or urea only
was added, the pH rise was not as pronounced
as that which occurred when the two chemicals
were combined. Because urea supplied a
readily available form of nitrogen, bacterial
:rowth was stimulated, thereby stabilizing
the waste at a faster rate than in the compost
without urea. In the final experiment, rice
hulls were used as the moisture-absorbent
material, ground peaches as the waste source,
and the bins were utilized in a manner to
that of the previous experiment. Chemical
analyses are given.

64-0452

National Canners Association Research
Foundation., Windrow composting of fruit

waste solids (1963). 1In Composting fruit and
vegetable refuse. Part TI. Investigation of
composting as a means for disposal of fruit
waste solids, Washington, Aug. 1964, p.31-40,

Field~scale experiments were conducted to
evaluate windrowing as a composting method.
Equipment was modified for the purpose of
mixing, aerating, and turning the compost
windrow. Windrows were turned each day,

and samples were taken for routine pH and
moisture determinations. To study the effect
of periodic additions of fruit waste, four
windrows were built using rice hulls as the
moisture-absorbent material. The advantages
of continually adding waste to the active
compost mass were: that biological decomposition
proceeded most rapidly at thermophilic
temperatures, and that the removal of moisture by
evaporation was maintained at its highest
rate. Results showed an increase in ash,
phospliorus, and potassium as waste was added
to the windrows. 1In the final experiment,
coffee grounds were used as the
moisture-absorbent material. Approximately
5,000 1b of waste was added to 15 cu yd of
grounds, then mixed and turned each day.

Only one addition of waste was added to the
windrow. The buffering capacity of the coffee
grounds prevented a pronounced increase in pH.
The coffee grounds apparently contained
sufficient organic material to prolong
microbial growth after the waste had been
utilized. 1t was surmised that coffee grounds,
after undergoing .the initial process, would
behave as did recycled sawdust in previous
experiments,

64-0453 )
National Canners Association Research
Foundation, Forced aeration compost study.
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0449-0455

Tn Composting fruit and vegetable refuse.

Part IT. 1Investigation of composting as a means
for disposal of fruit waste solids.

Washington, Aug. 1964. p.41-48,

Between canning seasons, small-scale experiments
were conducted on forced aeration composting.
An air duct was installed under the hottom
floor of a specially constructed bin. -The
floor was drilled with holes to permit the

air to penetrate through the compost mass.

Rice hulls were used as the moisture-absorbent
material. The waste was obtained from grocery
stores and consisted largely of leafy vegetable
wastes., During the experiment a total of

3,630 1b was added in 36 additions. The
experiment was terminated after 71 days

because the waste did not appear to bhe composting
in 'a satisfactory manner. Temperature
elevation did nwot follow additions of fresh
waste. As the experiment progressed, the
maximum temperature hecame lower and several
attempts were made to revitalize the

composting process. Waste additions were
discontinued for several days in an effort to
bring down the moisture content. Because of

a heavy anmonia smell, the composting mass

was acrated for long periods of time. This
failed to cause any significant changes.
Nutrients in the form of diamonium phosphate
and dried yeast likewise failed to reaccivate
the process.

64-0454

New sewage works commiqs:oned at leicester.
Surveyor and Municipal Engineer, 124(3773):25-27,
Sept. 26, 1964,

The new 20 million gal daily sewage works in
Leicester opened on Sept. 23, 1964, is described
with special mention of the eventual use of
the sludge from this plant being mixed with
the city refuse to produce an agricultural
compost. While the compost plant is expected
to produce a marketable product, the main
consideration in building the $1 million
compost plant was the shortage of dumping
sites in the arca. The sorted refuse and
waste and the sludge filter cake will be
fermented at 130 F for 4 days with aeration.

64-0455 .

Niese, G. Tests for determining the rotting
depree of waste compost using a self=penerated
heating capacity. TInformation sheet 17,
Zurich, Switz., International Work Organization
for Refuse Research, May 1963. 25 p.

The influence of progressive rotting on the
scelf =pencrated heating capacity of waste
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composts was studied in the laboratory of the
Insiitute for Agricultural Microbiology of

the Justus-Liebig University in Geissen. The
tests were carried out in Dewar containers,
which were put in an incubator. The counting
of germs was carried out according to the

Roch method of pouring slabs at breeding
temperatures of 25 C and 35 C. With increasing
times of rotting, the maximum temperatures in
the test decrease. This is true for test
material obtained from stack compost, as well
as for a mixture of waste and decayed sludge
which had been stored for 4 weeks at different
temperatures, It was also shown that there

is a relationship between the maximum
temperature rise during the test and the feed

materials, which are used for the microorganisms.

Estimates of the degree of rotting can be
proposed from an exawmination of maximum
temperatures reached.

64.0456

Nowak, W., A, Netzsch-Lehner, and L. Seibold.
Effects of a waste-sludge compost on
microorganisms. Staedtehygiene, 15(10):224-228,
Oct. 1964. ' .

Bacteriological investigations of the soil
fertilized with a combination waste/sludge
compost were made and compared with manured
soil. To take account of the seasonal
influences, four series of tests were conducted
(in fall, late fall, spring, and in summer).
The samples taken from the late fall test
series showed primarily the existence of both
roa-shaped bacteria and cocci. Fungi and
various algae were also present. Bacteria and
cocel were also found in the spring and

summer test series. The summer test series
showed the most intensive growth of
microorganisms. The detailed results of

these tests are compiled in five tables.

A long-lasting improvement in the fertility

of the soil treated with sludge/waste compost
could be observed in some samples. This
permits the conclusion that a certain
fertility-promoting property can be ascribed
in some instances to the sludge/waste compost.
But no general conclusinns can be drawn. The
applicability of this kind of fertilizer must
be decided in each individual case (Text-German)

64-0457

Obhrist, W. Experiments on the effect on
windrow composting of ground household refuse.
[n International Research Group on Refuse
Disposal (IRGRD). Information Bulletin No.
Washington, U.S. Department of iealth,
Education, and Welfare, Dec. 1963. p.27-36.
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The mixing in of .warious additives of
bacterial, enzymatic, or chemical nature in
refuse composting is tested to determine their
value. The experiments were carried out in
plastic bags of 30 kg capacity. Three
different series were run, each consisting of
a different refuse composition. .Each series
consisted of a control and five bags with tha
various additives. The following items were
tabulated and presented: temperature, :
moisture content, and pH value, in all the
series; germ count and cellulose activity in
individual series. . Each different additive
had a slightly different effect. The
microorganism additives showed a minor
influence on temperature and germ counts.
Organic nutrients, sugar, cellulose, and sludge,
caused slightly stimulated decomposition.
Inorganic nutrients caused a positive influence
on decay characteristics and an increase in
germ count and cellulose activity. 1In
conclusion it was stated that microorganisms
were practically useless, and organic and
inorganic nutrients were only useful in refuse
of one-sided composition.

64-0458

Process unit was marketabls goods from
garbage. Chemical Engineering, 71(8):90-92,
Apr. 13, 1964,

A new refuse handling process is described,

It can be operated in the heart of a city

and minimizes disposal problems. The nuisance=~
free reclamation plan which has a capacity

of 150 ton per day of refuse salvages valuable
scrap, and turns the rest of the refuse into

a compost which has value as a soil conditioner,
The incoming refuse is sorted to remove large
salvage items such as bed springs. About 20
percent of the incoming refuse is sorted for
rags, paper, metals, rubber, plastics, and
glass. The selection conveyors are elevated

to allow the manual pickers to drop the

sorted material to shredders, bailers, and
containers below. The residue from the
salvage operation Is mixed and moistened in

a rotating drum before being finely ground in
an impact mill having flails fastened to a
rotating shaft by chains. The digester
consists of enclosed steel apron conveyors

that travel 8 hr and are stationary for 16 hr,
The decomposing material spends 6 days in the
unit with a transfer from one conveyor to
another every day and an additional grinding
after the third day. The operating temperature
is maintained under 160 F during the aerobic
fermentation by ventilation. The final

compost has less than 20 percent of the volume
and 80 percent of the weight of the incoming
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refuse and can be used as a soil conditioner
to complement chemical fertilizers. Chemical
technology has con:ributed to the success of
this refuse handling plant which has been in
use for 9 months at San Fernando, California.

64-0459
Pulverising~-a step towards compost, Surveyor
and Municipal Engineer, 124(3776):33B, Oct. 17,
1964 .

In the ‘Fermascreen’ composting plant,
Compost Engineers, Ltd. claim that with the
‘Seerdrum CE30’ there is a 2 hr conversion
process with automatic salvage and rejection
separation. In a2 new unit under development,
the crude refuse is pulverized in the refuse
collection vehicle which reduces the volume

to produce what the manufacturer describes as
4n attractive end product suited to -
nuisance~free landfill operations. The
pulverizer should be of interest to authoritier
in need of lax? for controlled dumping.

64-0460
Removing glass fragments from compost.
Compost Science, 5(1):21, Spring 1964.

The development of a new method for the
removal of glass fragments from compost
processed from garbage has been reported by
Leon Zeldis of Tel Aviv, Israel. The method
has been patented by the Israel Mining
Industries laboratories in Haifa, and
exploitation rights have been granted to the
Industries Development Corporation.

64-0461

Research reports on composting. APWA
{American Public Works Association]
Reporter, 31(1):16, Jan. 1964.

The main objectives of the National Institute
for Water Research Council for Scientific and
Industrial Research, South Africa, were to
reduce waste; pollution and to convert
municipal waste into humus, economically. A
pilot composting plant was established and
the following conclusions were reached: (1)
Refuse composition was not a critical factor;
{2) Optimum moisture content improved the
decomposition and the quality of the end
product by increasing the nitrogen and
phosphorus contents; (3) Artificial aeration
must be adequate during stabilization; (4)
The drum promoted rapid decomposition and

ERIC

Aruitoxt provided by Eic:

0456-0463

produced a stabilized matter with no offensive
odor; (5) Compost produced under controlled
conditions would be safe to public health; The
mechanized installation of CSIR produced a
compost free of ascaris ova; and (6) Distance
of haul and the number of units are the
deciding factors regarding economics, It was
recomnended that further field tests assess
the value of compost.

64-0462

Rodale, J. I. Can wa clean the atmosphere. 1In
Our poisoned earth and sky. Chap. 29. Emmaus,
Pa., Rodale Books, Inc., 1964.

Air pollution and means of combating it are
discussed. Six advantages of composting over
incineration are listed: (1) It produces
virtually no air pollutinn; (2) The organic
materials are converted to a valuable end
product; (3) Other useful materials, such as
rags and metals, can hLe salvaged easily because
of a composting plant’s method operation;

(4) Compost plants can be centrally located,
reducing the hauling costs that are so often

a drawback of the landfill method; (5)
Dewatering sewage solids can be easily handled
in a properly designed compost plant at about
half the cost of conventional disposal methods
in a modern sewage plant; (6) This method of
sewage disposal also control to a large
extent, one of the worst sources of water
pollution.

64-0463

Sanford, C. ¥. Why Elmira, New York chose
composting. Compost Science, 5(2):5-7,
Summer 1964.

After reviewing the possibilities open to the
City of Elmira for refuse disposal, the City
Manager recommended composting as the method
best suited to the needs of the community.
Savings of as much as $30,000 per year are
considered a possibility, and the objectionable
pollution caused by burning of refuse would be
eliminated. On the basis of the recommendation,
the City Council authorized a contract on

July 24, 1964, with National Organic Corporation
of Atlanta, Georgia, for handling the City’s
garbage and rubbish waste through compost for

a period of 20 years beginning November, 1965.
Under the agreement, Elmira will furnish a
minimum by 20,000 tons of refuse a year which
will be processed by National Organic at a cost
of $4.35 per ton. Estimated cost for the plant
is $500,000.
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64-0464 .
Shatzel, L. R, Composting methods at Kinpston,
Jamaica. Compost Science, 4(4):22-23, Winter
1964,

Kingston, Jamaica (population 420,000) has a
composting installation owned by National
Organic Corporation (NORCO). Refuse is dumped
into a concrete plt. An apitated belt carries
the refuse to the. grinders. Liquids are
drained off through holes in the belt into a
sump pit. Glass, ceramic, and stone are
freely ground., Metal items are reduced to
aapproximately half-inch size. Material is
discharged into a dump truck which transports
the material to an adjacent field where it
receives a bacterial inoculation. The matter
18 deposited in windrows for bacterial
‘seeding® . Rate-of {low is approximately
30 tons ver hr. A temperaturc of 140 F is
reached in 36 hr. An agitated screen sifts out
the end product. Close to the sifting screen
is an automatic bagging machine which packages
the completed organic compost for sale as
fertilizer and soil conditioner.

64-0465

Shuval, H. I. Composting costs in tsrael.

Tn Solid waste disposal and municipal equipment
‘rental’ . New York, Buttenheim Publishing

Corporation, June 1963, p.57-63.

The cost of handling raw refuse in Tsrael’s
composting plants totals $4.50 per ton in Tel
Aviv and $5.75 1in Yaifa. These are equal to
or only slightly higher than some incineration
costs, Some communitfes in the United States
and other countries may find composting
favorable economically if a minimal market for
compost develops.
[sraeli composting plants is given. A good
market for composted municipal refuse of high
quality exists in lsrael, and ig predicted to
continue in the future. 1n both plants,
revenue from the sale of compost alone does not
cover all production costs. If the income

from salvage falls considerably, as it may do
at times, the revenue from the municipal
subsidy may be the deciding factor in whether
the plants operate profitably or not. If a
favorable market can be developed for the sale
of compo«t, even at a nominal price, composting
of municipal refuse may well become an
economical solution for many American cities

as it has already shown itself to be in

Tsrael and other parts of the world.

64-0466
Sign apreement for plant construction,
Refuse Removal Journal, 7(2):35, Feb, 1964,

O

ERIC

Aruitoxt provided by Eic:

An economic analysis of two

‘can be safely piled and stored.

{LABLE

National Organic Corporation (NORCO), Atlanta,
Georgia, has entered into an agreement with
the M. W. Kellogg Company, a subsidiary of
Pullman Tnc., naming the firm exclusive
engineers and contractors for construction of
National disposal plants throughout the world.
NORCO has specialized in the development of
composting as a means of waste disposal,

using a mechanical and biochemical process

for converting city garbage and refuse into a
useful organic fertilizer.

64.0467

Spitzer, E. F.
European disposal--Part 1.
79(1):102, Oct. 1964,

Composting=-its role in
American City,

The status of composting in Europe with
emphasis on Rome, Vienna, and the Netherlands,
particularly the Arnheim plant in the latter
country is presented. Desplite a.ready market
for compost, there is a trend toward
incineration, which prevents composting plants
from overproducing. Open dumps are also still
widely used.

64.0468 .
Spohn, E. Waste elimination by composting.
Staedtchygiene, 15(4):80-84, Apr. 1964,

Most compost made from domestic trash is not
true compost but a mulch which is full capable
of undergoing further acrobic decomposition.
Tgnorance of this fact has caused some damage
in agriculture, and, consequently, some critical
market situations for this mulch. On the other
hand, compost from trash can replenish the
hadly needed humus of soils. Tn fact, trash
and sewage are not wastes, but raw materials

to be protected from destruction. The compost
plant in Blaubeuren produces ripe compost

from trash and sludpe which is safe for

sowing and planting, The worst kind of mulch
comes from the Dano process. Tt must rest for
several months before it can be used. A new
process ig utilized in Schweinfurt where

trash and sludge are pressed into bricks.,

They heat up until the ripening process stops
because of lack of humidity. Then the bricks
They can he
used as muleh or, after a further resting
period with increased humidity when they
completely decompose, can be used as compost,
Rules a community should abserve when
contemplating acquiring a composting plant

are: not waiting until all landfills are

used upj; advertising the compost well in
advance to ensure a pood market; obtaining help
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from the specialists; and keeping some dumping
sites in reserve in case of emergency.
(Text-German)

64.0469

Stickelberger, ND. How the Caspari compost
system works. Compost Science, 5(1):15-17,
Spring 1964,

After a review of the various unsatisfactory
methods employed for diuposal of refuse and
sludge, the Caspari compost system is described.
The garbage is passed through a rasping machine
and blended with fresh or processed dewatered
sludge in the naturally obtained proportions,
The blended mixture is briquetted under a
pressure of 400 psi. The mass is reduced to
one-third of the original volume, although no
liquid leaks out during the process. The

whole process is completed in 10 to 20 minutes,
including the baling and storing by fork 1lift
trucks in the curing room. Spontaneous )
fungus growth initiates a biological reaction
which is not vet fully understood. Temperature
rises rapidly up to 160 T inside the briquettes,
thereby killing pathogenic germs and eggs of
ascarides. The hrtquette$ucan“heistored in

the free air.juntil’ they are needed for a
variety of agricultrual uses. Advantages of
this method are: no bad odors develop; manual
labor is eliminated, since the whole process
can be mechanized and automatically controlled;
process time is cut from months to 20 minutes;
handling and storage are simplified; and

volume is reduced to one-third., A pilot plant
process based on this method, the Brikollare .
process, has been developed at Schweinfurt,
where the first full scale plant for 80,000
inhabitants will go into production this [all,

64.0470

Strauch, D. Garbage disposal from the
veterinary health viewpoint. 1In Proceedings;
Second International Congress, International
Research Group of Refuse Disposal, Essen,
Germany, May 22~25, 1962. p.17.

Compost, especially that made trom combined
sludpe and garbage, mayv contain the pathopenic
agents of epizootics. In Germany, whenever an
epizootic occurs, the official veterinarian
investigates the causcs of the outhreak., If
the outbreak is believed due to the use of a
compost that is not free of pathogenic apents,
the compost producer must prove that his method
is safe.
there are also many specific agents pathogenic
to animals in sewage and sludge., Reliable data
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Besides pathogenic agents of zoonoses,

F164-0471

are available on the fact that the gencrally
practices mesophilic rotting of sludge dans
not kill all pathogenic agents. Experiments
carried out in the Baden-Baden composting +~lant
showed that the agents of psittacosis,
paratyphoid fever, and swine ervsipela are
inactivated at the time of the first turning
over of the compost heaps and can no longer

be found alive in the garbage samples. This
is also true for the bacillus of anthrax, but
safe destruction of the anthrax bacillus calls
for a degree of constant humidity of at least
55 percent in the original material, The
addition of ‘vaccines’ did not seem to
influence in any way the pathogenic agents
contained in the compost. Examination of the
conditions required for ‘cold composting’
showed that anthrax bacilie survived up to

251 days. The procedure, therefore, cannot
disinfect a compost.

64-0471

Surber, E. Fxperiences on the use of compost
in forestry. 1In Proceedings; Second
International Congress, Tnternational Research
Group on Refuse Disposal, Essen, Germany,

May 22-25, 1962, p.1-8,

Various tyvpes of composts have been used in

the last decades for soil amelioration in
reforestation, In order to maintain at a

high level the productivity of tree nurseries,
the soil should be given a good structure that
must be preserved over long years. The best
results are obtained with well prepared and
well putrified compost made essentially with
orpanic material. Tn forestry, systematic
composting will, of course, first of all use
material from the forest itself. The material
essentially used is leaves, twigs, peat green
manuring, and straw. Such material with a

wide C/N ratio (50:1) rots very slowly without
adequate preparation. Trials have shown that
such composting could bhe promoted and
considerably shortened by mechanical fiber
reduction on the original material, a reduction
in the C/N ratio, and control and orientation of
temperature and aceration. Adequate preparation
and supervision can bring the rottinp process
down to 4 months., A variety of hammer mills
can he used for mechanical fiber reduction.

The reduction of the C/N ratio is obtained by
adding nitrogen containing substances such as
urine and ammonium sulphate. Tncreased
aeration and temperature control -is secured

by repeated turning of the heaps. An addition
of fresh garbage compost strongly promotes

the rotting process. Mixed composts, with
equal parts of leaves, twigs and fresh garbage
compost gpive the best prowth results. Mature
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garbage compost is essentially used for the
planting of forest trees, as it is even better
then mixed compost. Some data on sale
possibilities in forestry in Switzerland are
given.

64-0472

Thackrey, T. 0, The coming struggle to
breathe. Saturday Review, 47(41):23-25, 114,
Oct. 10, 1964,

Pollutlon in the United States is examined.

The bhiological waste reduction plan of Phoenix,
Arizona, is studied. Examples of different

types of pollution are cited and the solutions

now in effect are given. The city of Phoenix,
Arizona, was involved in one of the most promising
waste disposal projects, involving a 20 year,,
contract with a private firm for the operation

of three biological waste reduction plants.

The city paid the company a disposal rate of

$1.25 per ton. Refuse was collected by dump
trucks, dumped into a pit, and conveyed to a
sorting house to get rid of non-compostable
material. It was shredded, and finally fed into

a large digesting drum where conditions for
maximum bacterial action were controlled,
of conversion was 24 to 30 hr. The compost
was then sacked and sold. However, bhecause
of various difficulties, plant operation was
discontinued.

Time

64-0473 )

Tietjen, C. Conservation and field testing

of compost. In Proceedings; National Conference
on Solid Waste Research, Chicago, Dec. 2-4,
1963. American Public Works Association, 1964,
p.175-186.

While at present ‘composting® ranks with
incineration and sanitary landfilling as a
method of refuse disposal in many countries,

it must be realized that three groups of

persons ordinarily participate in the composting
of refuse: the producers of solid waste and

the officials and boards responsible for
providing sanitary collection and disposal
facilities; the inventors and builders of
compost processing equipment, and the compost
producers; and the farmers and gardeners who

are the expected buyers of compost products.

The three most important requirements concerning
compost quality are: an absence of substances
that are injurious to man, crops, and soil; a
high content of organic matter and plant
nutrientsy and a low content of useless
substances like stones, slags, fragments, and
plastics. The importance of the composition

\
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of refuse, moisture content, aeration, heating,
and processing time have been demonstrated in
numerous investigations. Some of the composting
methods are illustrated and described with
supporting data. The effects of crop yield

are summarized in graphs. . It is suggested

that composting time in windrows or piles
should be shortened as much as possible, by
transferring organic decomposition process to
plowed land by utilizing a method of sheet
composting. The energy-releasing process for
solid conservation must be utilized and crop
production under a variety of ecological
conditions must be learned.

64-0474
Toth, S. J. Agriculture uses for hardboard
plugs. Compost Science, 5(2):24-28, Summer
1964.

The study was initiated to determine if it
would be possible to prepare a satisfactory
compost from hardboard plugs without shredding,
and to determine if the product could be used
as a mulching material. Three large batch
composting studies and a laboratory composting
study were conducted during the course of the
investigation. In batch No. 1, fertilizer
5-10-10 was used as the nitrogen source,

while in batch No. 2 a mixture of organic and
inorganic nitrogen-containing material was
used. Batch No. 3 utilized dried poultry
manure in conjunction with the hardboard plugs.
In the laboratory study, batch No, 2 compost
was used. Their resulting composts were
analyzed for nitrogen, potassium, and
phosphorous. Nitrogen availability studies
were also conducted. The results indicated
that it was not possible to prepare a
satisfactory compost from hardboard plugs due
to the physical nature of the material, and
that the nitrogen present in the various composts
prepared was relatively unavailzble for plant
use. Comparisons were made between hardboard
plugs, wheat straw, peat moss, and composted
hardboard plugs to determine the value of the
plugs as a mulch. Findings indicated that
hardboard plugs and composted hardboard plugs
were effective mulches for controlling weeds
and for conserving soil moisture. They were
more effective than peat or wheat straw when
applied at a mulching depth of between 2 and

4 in, Hardboard plugs are not toxic to the
plants and can be reused for mulching.

64-0475

Turner, W. A., and A. Scwerby. To compost
or to burn. Public Cleansing, 54(5):909,
May 1964,
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A paper entitled ‘Refuse disposal with special
reference to composting and incineration’ ,
presented at a British Public Cleansing
Institute held in Middlesbrough, England 1s
discussed. Controlled tipping was treated as
becoming a system of the past. Determining
and comparing efficlencies and expenses of
incineration and composting 1is not feasible,
because of variation in materials, location

of plants, variety of methods, screening,
transportation, and ultimate deposition of thlie
end products. A description of the 13

ton per day pilot plant composting operation
at Middlesbrough, and an analysis of the
compost are included. Demand for the compost
in agriculture was questioned. Refuse disposal
techniques may be established on the merits of
the system for efficiently and sanitarily
disposing of wastes, and not on the demand

and value of end products on salvageable
materials. Incineration using stainless-steel
cones is presently being investigated in
Cermanv,

64-0476 .
Turn-key composting plants. Public Works,
95(6) :86, May 1964.

Westinghouse plans to build reclamation plants

using a composting process that allows for
rapid, efficient and economical disposal of
trash. One plant has already been built in
San Fernando, California, which has been
successful. The compost product has been used
as a soil conditioner.

64-0477

Von Klopotek, A. Mold fungi and refuse. In
International Research Group on Refuse

Disposal (IRGRD). Information Bulletin No. 19,
Washington, U.S. Department of Health,
Education, and Welfare, Dec. 1963. p.11-14,

The action and appearance of mold fungi during
various composting processes was examined.

The experimental results are included in two
accompanying tables. Promoting agents were
tried on compost during several trials, but
their effects proved to be negligible because
variation in composition, mcisture content,
and heat from pile to pile had a greater
biological {nfluence. Pilles from Baden-Baden
were compared with those from Bad Kreuznach
and Heidelburg in the main body of the tests.
It was found that increasing temperatures
caused greater fungl growth. Also noted was

a corresponding change in the composition

of the flora. Up to 45 C Geotrichum increased
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by at 55 C the flora was solely Cladosporium,
Retween the 45 to 55 C increase the fungil
count decreased because the organisms which
account for the most growth, namely Geotricum
and Mucorineen, could not survive the heat.

After the pile was fully composted and tempersture

began dropping, fungi started to reappear,
growing from the outside toward the middle.
These late appearing fungi are mainly
thermophilic. Final samples taken from the
piles showed that the appearance of fungi was
highly dependent on the material, moisture
content, and temperature of the pile.

64-0478 ‘
Waste disposal in Israel. Wasser und
Abwasser, 105(20):555, May 15, 1964.

According to a report by L. Watson, Haifa,
Israel composts 60 to 70 percent of its
entire city waste. The ministry of health
permits only two methods of waste disposal:
orderly dumping and composting. The composting
plants are in private hands but receive
subsidies from the municipalities. The
amount of the subsidies 1s coupled with the
cost of living. For every cu m of compost
sold a small charge is collected from the
compost producer which goes into a fund for
financing research in the field of waste
disposal. (Text=-German)

64-0479

West Indies compost operation supplies island
plantations. Refuse Removal Journal, 7(3):20,
Mar. 1964.

The end material of a composting plant in
Kingston on the island of Jamaica is valuable

as a natural fertilizer and soil rebuilder.

The refuse 1s ground, treated with bacteria

to accelerate deterioration, and then the
product is composted. The compost pile develops
an interior temperature up to 160 degrees, which
in effect, pasteurizes the rubbish, in addition
to hastening decomposition. The plant and the
composting operation are described in detail.

64-0480
Westinghouse offers to build plants to solve

refuse disposal problem. Western City
Magazine, 40(3):46, Mar. 1964.

The new Westinghouse Electric Corporation’s

refuse reclamation plant is completely
enclosed. There are no odors, fires, rodents
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or swoke, and it prevents air and watér pollution. 64.0483
The pulverator reduces the size of the material Wiley, J. S. A report on thiee manure composting
and mixes it with water to quicken bacterial plants. Compost Science, 5(1):15-16, Summer 1964,

action. After grindings, it is sent to the
first of six digester cells for decomposition.
These six cells, arranged in two tiers of
three cells each, brings about decomposition
in days instead of weeks.

64-0481
Weststrate, W. A, G. Composting of city
refuse. TIn Proceedings; National Conference

on Solid Waste Research, Chicago, Dec. 2-4,
1963. American Public Works Association,
1964, p.136=147,

A brief description of each of the four systems
of composting is given: (1) the Van Maanen
svstems (2) the Rasping system; (3) the Dano
system; and (4) the Hammermill system. The
fermentation processes and the uses of

compost are discussed. The main problem is

how municipal refuse can be processed to

reduce the amount of unworkable residue,
without detracting frorm the quality of the
compost, The field of fermentation has been
widely rescarched. Investigators have proven
that disease germs cannot survive the long
period during which a temperature of 50 to

80 C is maintained. Compost is considered
harmless from the hygienic point of view,
provided it has been subjected to fermentation
at elevated temperaturces. This is particularly
sipnificant in the case of bacteria present

in sewage sludge when it is mixed with refuse.
Therefore, sewage sludge should always be added
to the refuse before the fermentation process
takes place. To be sure that pathogens are
destroyed, the temperatures during fermentation
should be raised. 1In the case of aerobic
fermentation, there is always a rise in
temperature; in the case of anaerobic
fermentation the temperature rises, but very
1ittle, Tt is important to study the use of
compost as manure and as a means of improving
the soil, TIf the compost is not put to use,
all efforts to produce it are of no avail. The
only remaining possibility is to use the

compast as cover material on a sanitary Iandfill,

64-0482
Wicker, W. J. A new look at refuse composting.
Pubtic Works, 95(10):131, Oct. 1964,

The operation of the composting plant in
Kingstou, Jamaica is described. The plant is-
successful in Jamaica and would he successful
in the United States.
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Three manure comprsting plants are described.
A windrow compesting plant treats a mixture

of feedlot manure from 5,500 steers, and meat
packing wastes, including blood. The windrows
are about 5 ft high and contain approximately
1 ton of wastes per 1% ft of length. Windrows
are turned six times during the 6 week composting
period. The resulting compost is processed
through a ® in, vibrating screen, a 3/16 in.
rotary drum screen, a milletr-type impact
mill, and a concurrent, sinple-pass, rotary
drum drier. Only minor fly problems were

- encountered by the use of this method.

Composting of chiicken manure by rotary drum
and windrow composting is the method of the
second plant. During experimental runs it was
learned that the moisture content of chicken
manure must be lower, in the range of 35 to 40
percent, than for composting other wastes.
Addition of carbonaceous wastes at a 1:1 ratio
improved the structure of the chicken manure
for aerobic composting and minimized the loss
of moisture and ammonia. A Eweson Rotary Drum
Composter was under test for composting
straight chicken manure. Each drum holds
about 150 tons, is divided into three
compartments, and has a retention time of 6
days. Air is blown into the discharge end

of the drum., Mud-=ball formation was encountered
at a moisture content of 38 to 42 percent.

As of February 1964, no satisfactory runs

had been wmade in the rotary drum unit. The
need for addition of dry, low-nitrogen wastes
1s evident.

64-0484

World’s largest composting plant for Santo
Domingo. Surveyor and Municipal Enginecer,
123(3752):58, May 2, 1964.

The world’s largest composting plant with a
capacity of 800 tons a day is planned for

the City of Santo Domingo in the Dominican
Republic. The capacity figures are indicated.
The plant will handle 80 tons of unseprepated
refuse an hour for 10 hr per day. The plant
operator, National Organic Corp. of Atlanta,
Georgia, operates a plant in Kingston,

Jamaica, and sclls the end-product as an organic
fertilizer. The City of Santo Domingo has
contracted to provide a minimum of 100,000

tons of refuse a year over a 20-vear period,

and to pay a dumping charge to cover the
operating costs, The plant will cost $1,300,000
and will bhe built on a 20 acre site provided

by the city.
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64-0485 »
Bretzke, D. J. You must have a garbage-disposal
unit., American City, 79(6):177, June 1964,

Thornton, Colorado, has passed ordinances
requiring garbage disposal units in all
homes, and 99 percent of the city’s 3,000
homes now have them. The ordinances and
their effect on the community are reviewed.

64-0486

Crushing refuse with the Gorator. .
Brennstoff-Waerme~-Kraft, 16(8):404-405, Auy.
1964.

The inclined disk machine or Gorator consists
of a cylinder in which a disk rotating at
high speed and inclined towards the shaft
crushes, mixes, and kneads the supplied refuse,
Besides solid material like wood, small metal
parts, and bottles, it also accepts fibrous,
pasty, and viscous material. Gorators

with 2.5 m diameter and 3,000 hp are

being developed. Gorators are used to.
homogenize raw material in the chemical

and paper industry and to treat refuse in
waste burning facilities. (Text-German)

640487

Crusher saves space.
Apr. 1964,

Factory, 122(4):169,

Crushing rejected tin cans is recommonded

to save space and manpower. A high speed

can filling line kicks out punctured,

dented cans and- their contents flow into an
adjacent 55 gal drum. An operator then throws
the empty can into a combination can and
bottle crusher. Crushed cans require less
space to store, and only one trip to the

dump is necessary per week.

64-0488
Kummer, F. A new machine for grinding bulky
refuse. 1In International Research Groups on

Refuse Disposal (TRGRD). Information Bulletin
No. 20. Washington, U.S. Department of Health.
Education, and Welfare, May 1964. p.56-59.

The Firma von Roll AG, Zurich, decided
several vears ago to build a new machine.
They needed a machine made principally for
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shredding bulk refuse and which met ripid
requirements. The requirement of ease of
charging was solved by a large horizontal
opening which requires no special feading
arrangement. The cutting process was done
by durable and exchangeable knives each of
which has four cutting edges. These shred
all bulky material. The third requirement
of minimum power was texen care of by
special construction Jetails. A very
practical hydraulic drive and a power intake
of 37 kw were two of these details. The
machine was equipped with automatic controls
which permit the elimination of labor

except for the crane operator for charging
the machine. The machiy : was installed

on a building-block foundation in order

to lower costs and to satisfy the widest
range of customers, This machine for
shredding 1is very suitable for communities
which still dump their refuse. TIllustrations
of the apparatus are contained in the
article,

64-0489

Neidl, G. Newer methods for refuse treatment.
Wasser, Luft und Betrieb, 8(12):734-738,

Dec. 1964.

A new method of homogenizing all kinds of
refuse, such as litter, carcasses,

digested sludge, fuller’s earth from oil
refineries, waste from large chemical
plants, articles of clothing, dishes,
leather goods, etc. by means of a gorator

is described. Gorators have enormously high
shearing speeds (30 to 40 m per sec and more)
and homogenize the refuse into a stabhle

but pliable consistency. Several gorators
are described and illustrated. They can

" operate at temperatures as high as 400 to

600 C, and can be used as mixers,
homogenizers, and pumps. Gorators on the
market at the present time range in size

from 30 mm diameter to 1.5 m diameter

with a motor strength of 320 p.s. Larger
machines of 2.5 m diameter are expected in
production during 1965 to 1967, These
machines will be able to crush and homogenize
sofas, automochiles, etc. It is possible to
install a gorator in the cellar of a larpe
building under tie refuse chute. The
resulting homogenized refuse then goes into
the town sewage system. The durability of
the gorators has been very good; constant
operation of 3,700 to 5,000 hr is no
exception. A complete refuse-treating plant
utilizing a goravor is described and illustrated.
The treated refuse can be used as fuel or
compost. Experiments are in progress on
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combining treated refuse with cement, water, The use of disposers created no serious

and plastic to produce building stones. The problems in the sewage system. BOD and

cost of the plant and the personnel suspended solids were increased by 20 percent
necessary to operate it are discussed. and 25 percent vrespectively by persons using.
(Text-German) disposers over those who did not use them.

Since there was some question about the exact
Joad contributed by disposers, the General
Electric Company agreed to fabricate enough
prototvpes to make another analysis.

64-0490 Therefore Hoffman Heights was consigned
Oates, E. T. Refuse disposal--why 338 portable disposers. This analysis
pulverization? Public Cleansing, showed the contribution per individual per day to
54(10):1201, Oct. 1964, be 0.052 1b/BOD and 0.064 1b of

suspended solids. These figures will help
The Chief Public Health Inspector and in the design of new sewer systems and
Public Cleansing Office of Worthing, treatment plants. The tables included in
England, outline the reasons why refuse this article concerned the following:
should be pulverized before tipped. (1) Los Angeles area communities with
Pulverized refuse is odor-free, more disposer ordinances; (2) average wastewater
aesthetic, more sanitary, denser (thereby characteristics and treatment costs; (3)
prolonging the life of the tip), economical, Denver area commanities with disposer
and unnecessary to cover. The author, ordinances; (4) average wastewater
whose city tips pulverized refuse, also characteristics and treatment costs at
answers often asked questions on Aurora; and (5) average load contributed by
pulverization and lists firms that disposers in Aurora.

manufacture pulverizing units.

64.0491 : INCINERATION

Pulverization. Public Cleansing,
54(7):1006, July 1964,

The meeting of the Midland Center of the 64-0493

Institute of Public Health, at which R. H. Air pollution. In Environmental health
Smedley of Stafford, England, presented a survey, Wayne Township, New Jersey:

paper entitled ‘Pulverization® , is reported. Cincinnati, U.S. Public Health Service, July
Incineration and controlled tipping are 1964. p.35-40.

obsolete. Reasons why Stafford chose

pulverization are given. The unit The Wayne Township zoning ordinance

consists of rotary drum screen with opposite specifically prohibits industry commonly
rotation knives. Comnosting is the hone associated with air pollution. Disposal

of refuse disposal. 1In the discussion of garbage by incineration is also
afterwards it was agreed that modern prohibited by an ordinance. The Agricultural
incineration and controlled ‘tipping could Extension Service reports that air pollution

be operated efficiently and sanitarily. . attributable to automobile exhaust has
. affected vegetable and flower farms.
Existing ordinances will not protect Wayne
from sources outside the community. It is

64-0492 recommended that existing statutes and
Watson, K. S. Solving communitv garbage ordinances to control air pollution in
problems by the use of disposers. Western Wayne be more strictly enforced. Wayne
City, 40(4):36-39, Apr. 1964. should prohibit all open burning and

institute an active program for the control
Some 64 cities have ordinances requiring . of noxious weeds.

the use of disposers. 1In Los Angeles, due
to .the use of disposers and frozen and
prepackaged foods, the average of garbage

collected totalled a decrease of 0.25 1b 64-0494

between the years 1951 to 1960. Aurora Benline, A. J. Air pollution from.the

was chosen as a test cityv for the use of municipality and the home and its control. -
disposers for a 5-year period ending 1962. In Proceedings; National Air Pollution
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Conference, Washington, Dec. 10-12, 1962.
Public Health Service Publication No, 1022.
1963. p. 103-105.

Air pollution attributable to homes originates

with two basic operations, These are the
operation of heating plants and of refuse
disposal or incineration equipment. Minor
air pollution problems result from poor
placement of ventilators in buildings with
basement garages and from the discharge of
lint, odors, and steam from such domestic
devices as domestic clothes dryers or air
conditioners. There is also the problem
of dust emissions encountered during the
construction or demolition of residential
and other properties. ‘Many municipalities
are operating residential housing properties
which create pollution problems. Even more
frequently, municipalities contribute to
their own air pollution from the operation
of sewage treatment plants, asphalt plants,
incinerators, powerplants, vehicles used
in public transportation, and similar
installations. The city without an
effective public refuse collection and
disposal system leaves homeowners with
little alternative but to employ backyard
incineration as a means of disposal.

Where the city provides municipal refuse
incineration, air pollution frequently is
created from the operation of large
incinerators. Methods for the correction
of air pollution from hoilers are well
known, Correction of air pollution
problems can be handled through education
of the public and effective enforcement
techniques.

64,0495

Blowers accelerate incineration.
Engineering News-Record, 173(1):102,
July 2, 1964,

A fully enclosed, automatically controlled
refuse disposal system that uses forced air
to accelerate burning of waste material is
described. No fuel is used once the refuse
is ignited. Two 9,500 cfm blowers feed air
to the incinerator with air velocity
gradually and automatically increased to
force lighter material into suspension until

it is completely burned. The system includes

a building for unloading refuse; commercial,
.industrial, and residential refuse is

dumped at the sorting platform, where men

remove .salvageable material. A

pneumatic-tired pusher is used to

push non-salvageable material onto a

Q
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pair of hinged-steel belt conveyors which
feed towards the center of the building.
Here the refuse is discharged into a
4-ft-wide, 100-ft-long inclined conveyor,
which carries it to the burner 40 ft above
ground. Refuse is discharged into the
burner in a continuous controlled flow

and 90 percent is completely burned. The
remainder, a combination of ash and
non-burnable waste, can be removed by a
conveyor located in the base of the burner.
Fly ash is trapped by screens located at
the top of the burner. An accessory
system is available to eliminate smoke.

64-0496

Boston seeks federal aid to construct two
incinerators. Refuse Removal Journal,
7(8):22, Aug. 1964,

Boston, Massachusetts, is planning to

© construct additional incinerators to

reduce the burden of its over-taxed

disposal facilities. Financing of the
project will be by a community facilities
loan from the federal government. The
initial loan will be for $75,000 or one
percent of the total cost ($7.5 million)

for initial planning. A consulting firm

is to be hired upon approval of the loan

to determine if incinerators are the
solution to the problem. Construction of
additional incinerators will permit the
discontinuance of the city’s open dump.

The existing single incinerator

produces about 1,000 ton per week of residue
and creates the problem of locating proper
landfill sites. The additional incinerators
would solve many of the problems involved in
refuse disposal at present. Another
solution which was considered was the use

of sea-going incinerator ships.

64.G497

Boston turning to marine incinerators.
Refuse Removal Journal, 7(7):4, July
1964.

The Metropolitan District Commission of
Greater Boston, Massachusetts, expects to
receive authority for operating a fleet of
seagoing incinerators as a means of solving
the area’s acute refuse .disposal problem

.and at the same time reduce air pollution.

The plan calls for the conversion of several
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World War Tl Liberty Ships to ocean-going
incinerators at an estimated cost of $1.5

million per vessel. Preliminary studies indicate
the ships could handle up to 1,200 tons of
rubbish daily, compared to 600 tons handled

by most well-designec land incinerators,

which normally cost about $4,000 per ton of
capacity. Therefore, a land incinerator

with capacity equivalent of one ship would

cost over $4 million.

64-0498

Bremser, L. W. Incineration. 1In
Proceedinps; National Conference on
Solid Waste Research, Chicago, Dec. 2-4,
1963. American Public Works Association,
1964, p.108-119,

A brief historical review on the development
of the incinerator used for refuse is
given. Very little is known about the
material to be burned. Some research has
been done on the composition of refuse
produced in a few midwestern cities but
more of such research is needed in other
areas of the country. Development of methods
of automatic charging will be made more
difficult by the physical qualities of
refuse, Refuse may mat and tangle and its
componants may be of all sizes and shapes,
making it very difficult to handle
mechanically. Perhaps pre-processing to
achieve a physically more uniform material
would be in order. Modern incinerator
designs require that the refuse be moved
vertically a long distance in order to have
gravity flow through the plant. This is
costly when the tons involved are considered.
It might be possible to reduce this
distance by improved furnace arrangement.
If this difference in elevation is
necessary, it would seem more practical to
elevate the residue which is a relatively
small portion of the original weight of
refuse. 1In the furnace itself, maintenance
is a major problem. Even in the most
efficiently operated plants, the maxinum
load factor obtainable is less than 90
percent because of routine maintenance
outages. Perhaps study would reveal

other methods of utilizing the available
heat besides steam generation. One
possibility might be the use of the waste
heat in the conversion of saline water

to potable water. In summary, research is
needed in all phases of incineration.
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64-0499

Central incineration. In 1964 Sanitation
Industry Yearbook. New York, RRJ
Publishing Corp., 1964. p.18.

Central incineration, including its
advantages and disadvantages, costs, site
selection, truck scales, methods of
charging refuse into incinerators,
effective combustion temperatures,
combustion chamber, and fly ash, is
discussed. Screens, air requirements,
refractories, stacks, residue handling,
transportation of residue, design and
construction operation, maintenance, air
pollution control, and fly ash emissions are
also discussed. Incinerator, furnace,
combystion chamber, and subsidence chamber
are defined.

64-0500

Cerniglia, V. J., and H., J. Campbell. We
borrowed from the steel industry. American
City, 79(5):89, May 1964.

Incinerator design borrowed from the

steel industry, to reduce incinerator
maintenance problems is discussed. 1In
Oyster Bay, New York, the 500 ton per day
incinerator became overloaded, mairtenance
and cleaning time were high, and efficiency
was down. The modifications made, including
thinner, sectionally~-supported, air=cooled
incinerator walls, the use of slag-resistant
super-duty fire brick, and use of
stronger-bonding, tongue-and-groove~brick
are discussed. Results inciude 20 percent
increased capacity, lower burning
temperature, one-fourth the cleaning

time, and lower maintenance time.

64-0501
Chesarek, R, F. How to select an

incinerator bucket. American City,
79(8) :80-82, Aug. 1964,

The incinerator bucket or grapple serves

as the key link between the incoming
material and the furnaces. The three~line
cable plan, using one cable for closing the
bucket and two cables for liolding the bucket,
works best. The head of the bucket conzists
of the head block, head sheaves, guide
rollers, related pins, and attached members
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or the hold lines. If the bucket remains
vertical at all times, little bending of
the cable over the rollers occurs. The
corner bars attach the bucket head to the
scoops. The simplest arrangement consists
of a single pin connecting all four

corner bars and also serving as the head
sheave pin, The scoops used in incinerator
service are the closed-scoop, or bucket,
and the tine, or grapple. Scoops have limited
pick~up ability, but serve as a good
clean-up tool. The grapple yields an
average of 40 percent more pick-up
capacity, but has higher cost, greater
weight, and is a poor clean-up tool. For
new installations, bucket size must be
related to crane selection. Incinerator
buckets are lightweight, although extremely
liphtweight ones will not take the abuse.
Most incinerator buckets are constructed

of mild carbon steel, although some
critical items of tine=type grapples should
be made of more adequate material. On
doubtful items, manufacturers®’® standards
should be accepted.

64-0502

Chicago incinerator turns rubbish into
saleable p:oducts, Refuse Removal
Journal, 7(2):18, Feb. 1964,

The residue of a rotary type kiln plant
owned by Incinerator, Inc. in Stickney,
I1lineis, 7 miles southwest of Chicago,
can find ready cash markets. The saleahle
components arc reclaimable metal, cinder,
and steam.

64-0503

Cohan, L. J., and R. C. Sherril. An
investigation of combustion air for refuse
burning. Presented at National Incinerator
Conference, American Society of Mechanical
Engineers. New York, May 18-20, 1964,

A test program was set up, using the
incinerator of a major municipality, with
the following objectives: to determine
the location and effectiveness of overfire
air; to determine the location and
effectiveness of overfirc air in
conjunction with its ratio to undergrate
air in order to determine burning rates,
flv-ash carrvover, furnace temperatures,
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secondary combustion. Each comparative
test was conducted on the same day as its
base test which reflected normal plant
operating conditions. Thermocouple lances
were used to ohtain gas tempecratures. A
375 1b per cu yd density for wet refuse was
achieved by spraying the refuse in the pit
for 24 hr prior to testing. An analysis
of the test results shows that the
combination of higl:- and low-pressure
overfire air has a direct bearing on
increased capacity. Arithmetical

averapes of furnace outlet temperature
indicate more efficient burning of

averape refuse with proper proportions

of underfire and overfire air. Fly-ash
carryover should be an area for separate
studies., Secondary combustion was
minimized or eliminated with proper
proportions of high- or low-pressure air.

64-0504
Dry dust collectors. Factory, 122(4):88-89,
Apr. 1964,

Seventeen dust collecting and filterin:

units are given individual five line
summaries including a picture. Several
developments mentioned are reverse air

jet flushing, aluminum grate with built-in
suction, electrostatic particle removal,

fan suction. and glass fiber lint filters.
The 17 units discussed appear in the
equipment catalog section of the publication.

64-0505

Dust removal in refuse incinerator plants.
Wasser, Luft und Betrieb, 8(7):426-428,
July 1964,

A short review of the different incineration
systems is presented. In refuse incinerators
which use the heat utilization principle,
dust removal is not a problem. However

in smaller plants, a dust removal apparatus
is necessary. Experiments with American

air filters have shown that the wet dust
remover ‘ROTO CLONY¥' and the fly dust

remover ‘AMER~clone’ as well as the

‘Dusthox’ and the ‘AMER-therm’ dust

removers can be installed. An incinerator
used for the incineration of paper was

fitted with an AMER-clone filter.
Measurements showed that the dust concentration
in the crude gpas was 210 mg per cu Nm,

n9
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while after filtration it was only 36.9

mg per cu Nm. It was concluded that crude
gas with dust concentrations of not more than
1,000 mg per cu Nm can be controlled by

this method. To control larger dust
concentrations, experiments were conducted
with a silicon glass fiber hose filtering

apparatus, which is illustrated. Measurements
showved that the dust concentration in the crude

gas was 30.8 g per cu m, while only 0.071
g per cu m was found in the filtered gas.

64-0506

East Ohio Gas Company. Residential
incineration and its benefit to your
community. Jan. 1964. 23 p.

A study was made to determine whether

or not communities have benefitted by the
enactment of ordinances requiring
installation of incinerators or sink
grinders. A representative sample of
communities was selected, and personal
interviews were conducted with Service
Directors or other persons responsible for
garbage and rubbish collection and disposal.
Over half of the communities in the Cleveland
area having ordinances were contacted.
Communities not having ordinances were also
contacted to determine whether or not their
collection and disposal problems were more
acute than those communities with ordinances.

64-0507

Fishermen fight Boston plan to incinerate
refuse on ships at sea. Refuse Removal
Journal, 7(11):16, Nov. 1964.

Boston, which has no adequate means of
refuse disposal, will trv to pass a bill
through its legislature to authorize burning
of refuse aboard incineration ships and
dumping the residue 20 to 25 miles out at
sea. Commercial and industrial fishermen
claim that this proposal would be a grave
danger to local and world fishing.

642508 .
Garbage to gallons with new plant. Water
Works and Waste Engincering, 1(2):53,
Feb. 1964,

The first plant using heat from a refuse
disposal plant to convert sea water to fresh
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water, will be built by the Hempstead,

New York, Department of Sanitation. The $6
million plant will include four AMF Maxim
Aqua-fresh heat recovery evaporators. Each
of the units could provide up to 112,000
gal of fresh water a day, if operated at
full capacity. Present plans call for the
operation of only thrce of the units at

one time, with the fourth held on stand-by.

64-0509
Gorran, B. Noteworthy features. Anerican
City, 79(7):94, July 1964. )

The new incinerator of Garden City,

New York, features a naturally lighted
firing floor, twin receiving bins and an
inline layout that reduces the crane span is
discussed.,

64-0510

Hangebrauck, R. P., D. J. von Lehmden, and
J. E, Meeker. Emissions of polynuclear
hydrocarbons and other pollutants from
heat-generation and incineratien processes.
Journal of the Air Pollution Control
Association, 14(7):267-278, July 1964.

A source sampling program on the measurement
of pollutant emission levels from a

variety of sources includes a section on
the incineration and the open=burning of
commercial and municipal seliid wastes. In
addition to the over-all emission data, a
primary objective was to establish the
relative importance of various combustion
processes as contributors of benzo(a)pyrene
and other polynuclear hydrocarbons with
demonstrated or potential carcinogenic
properties. Charts show the design and
operational summary of incineratiom sources.

84-0511
tladen J. L. Incineratui model convinces
public. Public Works, 95(7):94, July 1964.

A pit-and-crane incinerator with an
ultra-modern design is being built at
Lowell, Massachusetts. A unique feature is
the discharge of residue into containers,
which will then be 1ifted onto specifically
fitted trucks, rather than direct dumping
from the discharge hopper into receiving
vehicles.” A display scale model version of
the polynuclear hydrocarbon content of
particulate matter emitted from incineration
and open-burniug sources.
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the incinerator helped “‘sell’’ it to the
public.

64-0512 Coe

Herring, F. W. Effects of air pollution
on urban planning and development. In
Proceedings; National Air Pollution
Conference, Washington, Dec. 10-12, 1962.
Public Health Service Publication No. 1022.
1963. p.190-199.

Questions are likely to arise, not so much
on the basis of need for air resource
management, as on the ability to predict and
control air quality, on the type of agency
best fitted to do the job, and on the
administrative tools available or inventable.
The chief sources of air pollution are
industries, home heating and backyard
burning, and burning dumps. Agricultural
practices like smudge burning and airplane
spraying of insecticide may also be sources
of pollution. Vehicles of transportation
are the chief mobile source. Open burning
of the accumulated waste and refuse of the
cities is usually the first to be prohibited
in any air pollution control program Planners
may make burial of comminuted material with
alternate compressed layers of earth the
occasion for planning new sites for
recreation or light building. Also to be
encouraged is joint financing among
communities of a plant to convert organic
materials from waste into usable forms, or
joint financing of an efficient incinerator
for combustibles. 1In Los Angeles County in
1959, it was found that residential land uses
contributed less than one percent of the
total contaminant emissions after prohibition
of backyard burning. The planner’s problem
in air pollution control is one of locating
residences, industries, and agriculture,
parks, recreation areas, and freeways so as
to minimize conflicts of interest while
permitting normal area growth. Regional
planning and some limited type of
metropolitan government is necessary.

64-0513
Hiller, H., and L. Mackowski. A method
of determining the heating value of

heterogeneous waste. Gas, Wasser, Waerme,
18(2):26-29, 1964.

For determining the heating value of
heterogeneous waste a test incinerator was
constructed, equipped with an adjustable
gas burner whose heat development could be
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measured. Thermometers and a meter to
measure the amount of flue gas were
installed. The combustion chamber was
designed to hold about 20 kg of waste. An
illustration and detailed description of
the test setup are given. The apparatus was
calibrated with fuels of known heating value.
The well-mixed and crushed waste was
weighed, filled loosely in the combustion
chamber, and ignited. When the flue gas
temperature and the carbon dioxide contents
in the flue gas sank, the incineration
process was considered completed. The
remaining ash was weighed. TFor the
theoretical evaluation of the experiment
the following data were obtained: amount
of heating gas and flue gas, carbon dioxide
content of the flue gas, amount of cooling
water and condensation water, temperature
of flue gas before and after cooling, and
water temperature before and after entrance
into the refrigerator. The surplus heat
calculated from these data and referred to
the unit of weight, yields the iacineration
heat (upper heating value) of the waste.

A numerical example is given.

(Text=German)

64-0514

Honeycomb armour protects tipping floors.
American City, 79(6):26, June 1964.

A veneer honeycomb of steel mesh and
concrete filler protects the Merrick, Long
Island, New York 40 by 70 ft incinerator
tipping floor. This saves the under floor
from the abrasion of track-type vehicles.

64-0515

Incineration of household refuse. Surveyor
and Municipal Engineer, 123(3755):51-52,
May 23, 1964.

The incineration characteristics of
household refuse are reported as the
result of tests performed to determine the
effect of high ash and pulverizing. The
normal operation of the incinerators
involved includes facilities for removing
cans, pre-picking, and pulverizing. The
samples included: (1) pulverized refuse
with cans removed; (2) ash removed as

well as tins, but not pulverized; and (3)
a sample representing British summer refuse,
but with more glass than normal and
pulverized. Sample 1 was typical of the
high ash British winter refuse and sample
2 was typical of the U.S. refuse. It

2
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was found that the high ash content and
pulverization speeded the combustion.
Samples 1 and 2 burned uniformly and a

small water-spray cleaned the flue gases.
With sample 2, the mass had to be poked and
the burner had to be switched on to complete
combustion. The smoke emission was dense

at times and the after-burners had to be
ipnited for short periods. No trace of
glass could be found in the pulverized
sample ash. The ash in sample 1 mixes with
the vegetable matter and absorbs the
moisture which increases the burning rate.
The glass in sample 3 does not absorb the
moisture and thus the burning rate is slower
than in sample 1.

€4-0516
Incinerator.
Feb. 21, 1964.

Engineering, 197(5105):284,

The Advel Venturi incinerator for disposal
of general refuse, confidential documents
and garden rubbish are described. The shell
is mild steel sheet; grate and secondary
air feed are cast iron. With the

exception of the grate components, all
parts are hot dip galvanized. The
secondary air flow unit is explained as a
hollow, conical part in the center of the
grate to increase air flow and provide
balanced combustion at the center of the
incinerator. Models available have 3.4 and
5 cu ft capacities,

64.0517
Incinerator.
Dec. 25, 1964.

Engineering, 198(5149):823,

The Sealed Flame disposal unit made by
Universal Machinery and Services Limited
is described. Reported to be entirely
smokeless with every tvpe of refuse

(wet or dry), four models with capacities
ranging from 26 cu ft to 170 cu ft are
discussed. Approximate burning rates are
given for each. The arrangement of the air
tubes make it impossible for the material
being burned to lie flat with the result
that everything is surrounded by air and
burnt right through.

64-0518

TIncinerator develops power and produces
own fresh water. Public Works, 95(5):152,
May 1964,

Q
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The new 750 ton per day refuse disposal plant
being built for the Town of Qceanside,

Long Island, New York, has a waste heat
recovery complex providing both power
generation and salt water conversion. The
plant design and equipment is descrided.
With the large quantity of steam

available, it was determined to be
economically feasible to use desalting

units in place of the condensers that would
otherwise have been used in the steam

cycle. The exhaust steam from the various
turbines and the excess steam is used

in inexpensive single-stage, single~-effect,
submerged~-tube evaporators to produce

about 115,000 gal of fresh water per day for
in-plant uses. The total construction

cost of this unique plant will be about
$6,000,000.

64-0519

Incinerator for harbor debris and demolition
materials. Public Works, 95(9):140,

Sept. 1964.

-A special incinerator was developed to

facilitate the incineration of large wood
piles, timber beams, floating debris, and
demolition products found in harbor areas
such as New York. Without further processing,
materials ranging from a few inches to

30 ft in length can be destroyed by this
incinerator, which incorporates a new method
of charging and a stoker system compatible
with the type of material to be destroyed.

A traveling crane with specially designed
grappling hooks, similar to cranes used in
logging operations, handles the large
pieces. The charging gates are to be
installed adjacent to each other, so that
when operated together they will provide

a 30 by 8 ft opening for charging. The
pneumatically or electrically operated gates,
in tandem, can be controlled by the crane
operator. The incinerator will use

inclined alternate moving stoker bars,

vhich will provide for initial drying

and ignition at the point of entry, and will
gradually move the debris forward to the
high temperature end of the incinerator for
complete destruction.

64.0520

Incirerator for unsorted waste. Food
Processing, 25(12):100, Dec. 1964,

The new KVS incinerator, which handles
unsorted, wet and dry refuse, and which
meets all local air pollution ordinances
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is described. The heart of the system is a
perforated, stainless steel rotating cone
which continuously tumbles waste material
during combustion. Smallesized ash and
non=combustibles fall through the
perforations onto a grate.

64-0521

Incinerator saves 25 percent in disposal
expense. Modern Hospital, 102(5):138-140,
May 1964.

By installing its own gas-fired incinerator,
the 300-bed Grandview Hospital of Dayton,
Ohio, has eliminated flies, odors, unsightly
accumulation of waste, and the noise of
trash collection operarions. The rising
cost of the previously employed collection
service was another disadvantsge of the
older system. The new incinerator, which
had a daily capacity of 950 1b, will keep
pace with the hospital’s growth and with

the increased use of disposable and packaged
supplies. The automatically timed
incinerator can handle both plastic and rubber
items, plus organic wastes from surgery. 1t
is attended by twn part-time employees.

Cost of the incinerator itself is $9,800.

64-0522

Incinerator uses cone-shaped grate.
Refuse Removal Journal, 7(11):30,
Nov 1964.

A radically new incinerator for municipal,
commercial, industrial, and institutional
use disposes of waste materials with
complete burning of all objectionable
odors, total flv ash removal and minimum
ash residue. A chief feature of the
incinerator is a cone-shaped steel grate
which continuously tumbles the refuse.
This tumbling action helps to break the
refuse into smaller pieces, providing
maximum surface air exposure.

640523
Incinerators in Northeastern Illinois.
Public Works, 95(10):174, Oct. 1964.

There are ten incinerators in use in
northeastern Illinois with a total rated
capacity of 4,762 ton per 24 hr, and an
‘effective capacity’ of 5,354,000 cu

vd per year based on 250 full working days per
year and 4.5 cu yd of refuse per ton. These
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data are based on the 1960 Eastern Illinois
Metropclitan Area survey of the area
by the North~Planning Commission.

64-0524
Jacke, W. Costs and economy of waste

incinerator plants. Staedtehygiene,
15(7):166-167, July 1964.

The costs of a waste incineration plant

are mainly determined by the size of the
waste storage bunker, by the flue gas filters
necessary to comply with the air pollution
regulations, and by the means required to
cool down the flue gases to 300 C, the
operating temperature of the electro filter.
Carefully conducted cost investigations
showed that a waste incinerator, operated
in connection with a low-pressure steam
generator, is most economical. Total costs
in' this case run at about $4.50 per ton of
waste. Part of the costs can be recovered
by selling the steam, ash, and scrap metal.
If there is no possibility of using the
heat, the flue gases must be cooled down

by either adding coid air or by injecting
water. The first method can be discarded
because of high costs due to the increase
of volume of the flue gas. With the

second method the total cost per ton of waste
run at $5.50 because of the water costs
involved. A less expensive third method
has been developed. The flue gas is cooled
by generating low pressure (14 atm.) steam
which is subsequently condensed in an
air-cooled condenser and the water is used
again. The investments are about the same
as for the water injection method; the
total costs per ton of waste, however, are
much lower. (Text-German)

64-0525

Long Island incinerator to convert salt
water. Refuse Removal Journal, 7(3):12,
16, 25, Mar. 1964.

An ultra-modern, 700-ton capacity incinerator
being built at Hempstead, located on the
South Shore of Long Island, New York, will
also contain a unique saline conversion unit
capable of chanzing over 300,000 gal of

salt water to fresh water daily, The
incinerator will utilize waste heat from its
own furnaces as the fuel source. The water
will generate electric power for the plant
through a steam turbine. The plant will
need 288,000 gal of water every 24 hr. The
conversion unit is being installed because
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no fresh water is readily available and
salt water would cause marine prowth in the
pipes. This conversion eliminates the
normal requirements of a deep water well
and an extensive steam condenser complex,
and it prevents huge reserves of water from
being drawn from the Township’s already
overtaxed underground resources.

64-0526
Meissner, H. G. Air pollution from
incinerators. Civil Engineering,

34(9) :40, Sept. 1964,

Design and operation of the furnace as the
kevs to the control of air pollution from
incineration are examined. The control of
combustion air is vital to the performance
of an incinerator,

64-0527

Meissner, H. G., and H. C. Johnson.
Discussions of ¢‘The problems of applying
incinerator criteria.’ Journal of the Air
Pollution Control Association, 14(9):366-377,
Sept. 1964,

The contentions that flexible criteria are
more desirable than rigid criteria for
incinerators, that rigid criteria hold
back design improvements, and that
efficiency of operation and construction
costs should be considered in rating
incinerators, are attacked as invalid. The
incinerator criteria are compared to the
building codes and specifications which
define what is acceptable so that the
designer will know in advance what to
expect and how to plan. With flexible
criteria, the examiner’s personal opinion
may decide approval or disapproval.
Provision is made in both the New York
City Criteria, and in the Los Angeles
Criteria for experimental or temporary
permits with the final approval given when
the incinerators are found to operate
satisfactorily. The rating of incinerator
design on the basis of efficiency of
operation and construction costs is totally
unacceptable to a control agency, since
this would favor a poor design. The tests
described in the original paper on three
incinerator designs were of such short
duration and under such unfavorable
operating conditions that the results
would be considered unsatisfactory for all
three designs. Test results will not be
representative of actual emissions unless
the materials burned represent the usual
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type of refuse to be burned and the incinerators

are operated in the manner expected
of the majority of the operators.

64-0528

Moore, H. C. Express concern for air
polluticn at incinerator coaference.
Piping and Air Conditioning, 36(8):102-103,
Aug. 1964,

Papers presented at the First National
Conference on Incineration held in New
York, May 18-20, 1964, are summarized.
Technical sessions, devoted to different
phases of the incinerator process as well
as to the material and equipment involved,
covered general design, refractories,
furnace design, materials handling, heat
transfer and recovery, air pollution
control, incinerator plant operation,
instrumentation and controls, and apartment
building incinerators. Highlights of

the thirty-two papers presented include:
(1) the responsibility of a consulting
engineer in laying out a plant to meet all
current requirements of design and
performance; (2) a review of various
control methods for air pollution; (3) the
removal of fly ash by electrostatic
precipitation; (4) the effect of furnace
design and operation on air pollution;

(5) health aspects of air pollution from
incineratorsy (6) the development of
continuously fed furnaces with boiler
location on top; and (7) operating problems
in a large plant.

64-0529
New York incinerator burns one million

dollars a day. Refuse Removal Journal,
7(5):30, May 1964.

An incinerator of the New York Federal
Reserve Bank burns old and frayed silver
certificates. The New York bank is one of
twelve banks throughout the country that
destroys millions of dollars daily. Federal
Reserve notes are separated from the silver
certificates and are shipped to the Treasury
in Washington for destruction. Destruction
of the silver certificates is also
discussed.

64-0530
Nine towns ask for refuse area plan.
Removal Journal, 7(6):26, June 1964.

Refuse

Heating,
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Nine towns in Northern Westchester County,
New York, have petitioned the Board of
Supervisors to set up a refuse district

that would bui{ld and operate a multimillion
dollar incinerator at Croton Point Park

on the Hudson River, adjacent to the Harmon
Yards of the New York Central Railroad. The
towns claimed that urbanization had eliminated
suitable incinerator sites in the nine-town
area. The board ordered a study of costs

of the proposed district and incinerator,
which the nine towns would share on a
cooperative basis.

64-0531

Officials complain pressurized cans
endanger employes. Refuse Removal Journal,
7(3):27, Mar. 1964,

Department of Sanitation heads in some
communities are urging residents to store
pressurized cans in separate receptacles,
where collection crews can hold them aside
for disposal in landfill operations, since
these cans explode when they hit the flames
in incinerators, thereby injuring
incinerator stokers.

64-0532

Omaha plans paunch manure incinerator.
Engineering News-Record, 173(20):59-62,
Nov. 12, 1964.

Paunch manure, the undigested material
consisting principally of straw, hay, or
corn, and gastric juices, found in slaughtered
beef cattle, poses a difficult disposal
problem in Omaha. An entirely new method
of disposal developed by city engineers

and due for initiation in November 1964,

is described. The paunch manure will be
transported through city sewers to a
treatment plant where it will be separated,
dewatered, and burned. Since the packing
plants where the manure originates are on
high ground, the hydraulic gradient is
steep enough to keep it from settling and
lodging. A series of separation tanks
allows the paunch manure to settle

while channelling off the effluent for
treatment in the existing sewage plant. To
solve a tough dewatering problem, a brewing
industry press was found to work. Material
fed In at the top is compressed by a wedging
action as the rotation of two opposed
perforated disks carries it downward.
Moisture escapes through the perforations
and goes to the regular treatment plant,
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while the dewatered material goes by belt
conveyor to a surge pile en route to the
incinerator, a rotary kiln much like those
used in the manufacture of cement. The
installation is expected to cost $1.9 million,
with maintenance and operation cost expected
to be $147,900 annually.

64-0533
A ram-fed incinerator. American City,
79(12):69, Dec. 1964.

Three of the distinctive features of the
new, attractive incinerator in Clearwater,
Florida, are?! a ram feeder that places the
refuse in the furnace; a quench tank and
drag conveyor which produce a .cooled,
dust=free incinerator residue; and the use
of the effluent from the adjacent
sewage-treatment plant as the process water
for the entire operation, and the return

of all waste water to the sewage-treatment
plant for reprocessing before its discharge
into the bay.

64-0534

Rasch, R. Furnaces for waste incineration.
Brennstof f-Waerme=-Kraft, 16(8):376-382,
Aug. 1964.

The various kinds of furnaces suitable for
waste incineration are surveyed. The

designs are classified according to their
capacity, kind of grating, furnace material,
and utilization of the combustion heat.

Dust removal from the flue gas and the
treatment of the slags (sintering, granulation)
are also discussed. It is pointed out

that, in order to ensure the most economical
operation of a waste incinerator plant, it

is necessary to carry out extensive preliminary
studies to estimate the amount of waste
expected, the costs of waste collection,

and transportation of the ashes. Revenues

from the sale of heat, electricity, and
processed slags should not be overestimated.
(Text = German)

64-0535 -
A regional approach to refuse disposal.
American City, 79(6):94, Junc 1964.

New Haven, Connecticut, and two neighboring
towns plan to build an incinerator to

replace open dumps. The 750 ton per day
plant, and financing and billing programs are
described.
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64.0536

Rihm, A.

Air pollution control in New York State.
Civil Engineering, 34(2):56, Febh. 1964.

The Air Pollution Control Board set up

in 1957 in New York State is described.
Built on an effective legal foundation,

the Board has grown in influence and
effectiveness. The personnel, and services
such as air monitoring, are explaincd.

The Board also initiates control rules
which help abolish problems from rubbish
burning, automobile exhaust, and inefficient
incineration.

64-0537

Riley gas or oil f{red incinerator.
Surveyor and Municipal Engineer,
124(3764) :44, July 25, 1964.

The Riley ‘Gaserator’® , a commercially
available highly rated incinerator

developed for the destruction of hospital

and similar waste, is described, and the
manufacturer’s claims are listed. The

devi<: may be operated with gas or oil as
auxiliary fuel to insure complete combustion
of malodorous combustible gases. An
installation in a 400 patient and staff
general hospital consumes 580 1b of waste per
hr with a gas consumption of 1,500 cu ft or
7.5 therms. General refuse, kitchen, and
pathological waste, as well as dressings

and material from the operating theatre, are
included in the charge. There is no smoke
emission and the residue of bottles and cans
is completely sterile. The equipment occupies
a pround area of 20 by 30 ft. The equipment
is made in 10 sizes to burn from 300 to

6000 1b per 8 hr day. The equipment can handle
waste products from factories which normally
<cause disposal problems. The basis of the
operation is the injection of secondary air
after the products of combustion has passed

from the initial combustion chamber. This
permits the destruction of all smoke
pirtoducing elements.

64-0538

Rogus, C. A. Incinerator design. Part I.

In Solid waste disposal and municipal
equipment “rental® . New York, Buttenhcim
Publishing Corporation, June 1963. p.13-18.

Disposal of refuse by Iincineration is
inherently prompt, thorough, and complete.
The capability of incinerators to dispase
of all but the bulkiest solid wastes is
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matched only by the sanitary-fill method.

The major disadvantages of incineration

are: higher initial costs of construction,
generally higher costs of operation and
maintenance, and the need for secondary
disposal of the residue. The design should
relate over=all incinerator capacity to the
amortized life of the plant and the estimated
quantities and types of refuse anticipated
within this life. The design also must
relste the fact that incinerators operate
best at 80 to 85 percent of rated capacity.
Incinerator furnaces may be circular, square,
or rectangular chambers equipped with either
stationary or moving grates of the rocker,
reciprocating, or traveling types. The
principal components of a ‘typical

incinerator consist of: receiving and
storage facilitf{es, refuse~handling
facilities, furnaces, residue~removal system,
fly-ash removal system, and exhaust gas
system. Extensive field tests indicate that
for practically all operating conditions

and types of mixed refuse, the use of 50
percent underfire air and 50 percent

overfire air provides the maximum burning
rate consistent with a good residue and the
minimum emission of particulate matter.

64-0539

Rogus, C. A. 1Incinerator design. Part IT.
In Solid waste disposal and municipal
equipment “‘rental’ New York, Buttenhcim
Publishing Corporation, June 1963. p.19-24.

The basic elements that affect initial costs
of iucinerators are: type of foundations
required; degree of refinements required
locally against dust, odor, and stack
emission; interior clearances for headroom,
maneuvering, and operating space; capacity of
storage pits; enclosure or non-enclosure of
tipping floor area; and enclosure or
non-enclosure of furnace and operating,

areas. The best performance requires

skilled operation and supervision based on
meaningful operating data pathered with the
aid of proper instrumentation. The three,
major variables controlling efficiency of
burning are refuse, air, and water. The skill
used in their proportioning and points of
application should be guided by pertinent
data obtained fron instrumentation. To date,
too few instruments are installed, and even
fewer are used and kept in operable condition.
Information that:-should be obtained on a
continning basis includes: quantities of
refuse charged and residue taken out;

stoker speeds and cumulative footage
traveled; and amounts and locations of
under-fire and over-fire air. Maintenance
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should be of both the preventive and routine
type. The cost of proper maintenance may

be expected to run between 5 and 1C percent
of the total cost of operation.

64-0540

Municipal incineration of refuse:
foreword and introduction. Journal of the
Sanitary Engineering Division, American
Society of Civil Engineers, 90(SA 3):13-26,
June 1964,

Dumping refuse is unsanitaxy and hazardous
to health. Reduction disposal practices
have decreased with the development of
svnthetic detergents and fertilizers and
with the high costs of odor-reduction
equipment. Piggerics necessitate separate,
costly collection. Grinding of garbage is
quite sanitary, but can be costlier

than incineration. Domestic incinerators
are beneficial in reducing the municipality’s
load, but may be unsafe. Operating elements,
requirements, and costs of both composting
and sanitary landfill are included. Major
components and functions of municipal
incinerators include tipping floors,
storage pit, furnaces and residue system,
combustion and substance chambers, and
chimneys. Incineration is prompt, thorough,
and complete. Tts major disadvantages are
higher costs, need for skilled operators,
and the need for secondary disposal of
residue. Incinerator operation in the
United States began in the late 1800°’s. 1In
1929 three 500-ton incinerators were

opened in New York City, triggering similar
progress across the continent. Until

about 1930, operation costs were reduced
through salvaging marketable products, but
these salvagables were replaced by plastics
and synthetics. In determining a plant’s
design capacity, consideration must be
given to the plant’s objective, its
amortized life, type of refuse processed
and variations in refuse output, number of
plants, operating shifts, and plant
operating factor. Incineration costs are
enumerated, and tables are included. Research
needs are discussed, including auxiliary
heating, stack emissions, and other
nuisance and abatement measures. Alternate
methods of disposal, such as dumping on
land, dumping into lakes and oceans,
grinding, domestic incineration, etc.,

arc discussed.

64-0541
Sager, J. C. Minneapolis-Saint Paul

sanitary district incinerates scum. Water
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and Sewage Works, 111(9):393-396, Sept.
1964.

Various methods of scum collection and
disposal used at the Minneapolis-Sairt

Paul Sewage Treatment Plant since 1938 and
found to b