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The International Health Plannins lﬁ&:enee Series hsa been developed by the

Office of Internmational. Health, Pub}ic, Health Service. on request of the -
Agency for In:.emtional neve,\.op%t

The series- consists of six baaic \mlunes which cover a variety of heal;h
issues comsidered vitdl fow effective developmnt planning. Thede volumes '
contain reports of the state of the art surveys and bibliographies in selected’ - .
‘subject areas. Thaese sre 1nt.ended for che serious reaea‘cher md pl‘agning e
profesaionals. ) ‘ : . -
. These six volumes are supplemented by ten addir.ional works in the o R
" International Health Planning Mathods Series, which'is intended to assist , x
‘health sector advisors, administrators and planners in health related I
activities. Each manual in this series attempte to bd botb a prnctifal tool
and a source book- in a speciauzed area of concern. -

.- k Z 0 0 .

~ The volunes in the Intemuon&l Health Plannins Rsferenée Sgries contsin ;he . )
_effortd of experienced professionals who have identified limited but pertinent

reference materials for planning in a psrtiéular £ield. These efforts,

however, were short term (2 man months) and, wvere mainly prepatory to the \ i .

writing of the manuals. Through this effort® they hope to provide the AID fial& o

. officers and the host country countdrparts with useful references for N
systmtic health planning in dgveloping cmmtries. . L S :
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 This cogbined literature review anﬂ annot t&d bibliography deals

with the subject of environmental factors’ in health planning for
developing countries. Under this title arq rouped, concerns for
pure water supply, systemp for wvastewater \ excreta disposal,’
pest control, and similar environmental and. senitation issues. °
This is the Jacond volume, in a series of works known collectively

as.the Internatichal Health Planning Keference Series.

9
\
.The segies was produeed by the Ofsiépéz;—ln:ernxcional Health as

* into national planl for ecenmmic develnpment.

. -

' published during recent years. =

requested by the Agency for Integxnetivnal Devel t to provide
AID advisors and national health officials in derhloping countries
with critically needed references. for incorporat .hgalth planning

\

This volumﬁiis intended primarily as a companian piecé\to voldme two 1n
- the :Methodstséries,entitled Environmental Health _Planning. Refer=- '

ences included here‘ideutify works that ‘support, and enlgkge upon
material concained in the basic manual .- \

avatlable resourcest It is a selective bibliography only
ials were included only if, in the opinion of the authors,
related directly to envirunmental problems pertinent to healti,g
planning in developing countries.

Texts written in languages cther than Engliehfwere excluded fram
consideration here. References that were of solely historical = *
interest were not included; nor were several otherwise excellenmt ;n~
texts that’ related.only in general terms to our very limited area
of interest. Most of the references here are to books or articles '

-

Preparation of this volume was undertaken for the Office of Inter- K

national Health by Plog Research, Inc., of Reseda, California,.

functioning as a subcontractor to the E.H.White & CO., management

congultants of San Francisco, California
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‘The literature in the' field of environmental health is indeed .
massive. For the purgoses of this litersture review and biblio-
graphy, the research.has beep focused primarily on the areas of -
- cfean water supply,’wastewater and excreta disposal, treatment
T disposal of solid wastes, and pest control including the use
of pesticides, ‘ : . I
" Additionally, environmental health thazards have been ine¢luded hexe
- to a somewhat lesser’extent with reference to occupational health
/‘ . Lssues, radiation hazards, air quality, food sanitation,and housing
S - issues velated to-environmental health. PR A
- ) ¢ o ' ) : .
f‘/,‘ . The,user of this volume shonzgk:ep in mind that the literature

-

.

in this area is also changing fipd growing at a very rapid rate.
/- . Considerable research is in- ko ess, and numerous new reports :
- car be expected to enrich the literature within a short time. . - ,.

. . . Q ’ ) . ¢ R *
A second important feature of ‘the literature -of environmental ﬂ\
health is the multidisciplinary nature of much of the research
that {s taking place. Developments that impact upon environmental
1ssues can be expected to emerge from steh fields as microbiology,
medicine, epidemiology, publi¢ health studies, genetics, and . -
various forms. of engineering. A sensitivity to work in progress
in these various fields is important to,anyone who seekssto’ remain

current on developments in the field of environmental health.

' The authors of this literature review and bihliogrd_ghy hz_we‘fre- '
quently expressed pexrsonal points of view concernin specific works
or projects. While their viewpoints generally ¢oincide’ with organ-

. izations or agencies with whom they are associatedy the material
in this text should not be construed to, reflect the official policy: "\“ -
LT - of amy agency or organization. . \ Tl e - g R e
. P X o .‘ ' ' ‘ } g o . _' .
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n - Envirommental health has" been/ defined

public health that is concerned with those
conditions in the aurtoundings of man that

', and well-being." ;
— In this context the ‘environment refers to the tofalit £y ‘exter‘nal influencesi=/|

g natural, mgn-made, and humans themselves -

o : ??. ; \\ N e - * "
. f@\i‘é'\ . . '\s\ ¢ . . - ~ . . ) . ~ . A
v T -‘{v/-“\'.“.“ \ . . 3 . . a - : .
SUE \* . Imﬁonucr;on . - A
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L .\ ENVIRONMENTAL HEALTH PLANNING: -

LITERAT(RE .,

4

by Purdom (1971) as "that aspect of ¢ N

1)
forms of 1ifé, substances, for&es, and o
may exert an influenoe on man's health

which impinge on n beings and affect §

, health or well-being. This broad connotatioh given to enviromment reflects.the vast
,'/- literature associated with this field. This teport represents a restricted view _
of this litprature, emphasizing that Hterature most relevant to the enviromnenta o
' #~~of developing countrids and their related health problems. ‘
. Envirommental heallth focuses on the human being. However, along with the rise

" of ‘the ecology movement, there has emérged

a concern for the envifowment as a

whole and for the interrelationships and interdependencies between its components;

. both living ‘and nonliving. The complexity
.. dynamic nature of their interactions are al
~  political vat\iables.
: ' Issuea of current cotcern ihtimately a
on man's impact Yn the ural enviromment
issues include resource conbervation, incré
population growtlu. and food supply among ot
and basic research in envimmnental health
fmtural environment on man's' health, It is
‘An this review.
This report on the literature addresse
" rpollutants found in the .subsystems of enivir
‘of envirommental health included” are: water
disposal, solid waste management, pests and
- occupational health, housing,,noise, and“ra
placed on the four subsystems considered
water quality, \vastewater and exorega dispo

icides and pests. . g w,,.,
In addition to reviewing healgh”effect

considers ‘sanitation methods and é viromen

of the envirommental systems and the
so affected by social economic, and -

ssociated with environmental health fogus .

including fellow human beings. These
asing urbanization, industrialization,
herg. The more fundamental literature
has emphasized the effects of the
this literature that bas been stressed

s kno healt}: effects from various
ommpental health. The.ten subsystems
uality. wastewater and excreta 1
.peatici g, food. sanitation, air quality,
diation. Primary emphasis hag been

sal, solid waate mgnagement, and pest- .

s and lmown pollutants, this review .
tal control technologies. The teclno-

logy within these subsystems of environﬂ!ental health ia rapidly developing and

reaching high levels of sophisfication¢Due
literature as well as the ligi'ted relevance

to the complexity and size of this
of it to developing countries, this

ed selectively dnd pot exhaustively. The literature

- —inel represents the mo t cnrrent*&eratrtre that 4s reftevant to assessment

'-and planning in developing
iterature discyssingfi

~N ¢

countries. ‘An- enmphasis hag- been placed on the inclusion
he relevance of particular health hazards from the

fi
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of developing countries. This effort has included reviews of research re-
« ° lated to urban and rural settings in these countries. It is important to
~J.  note that the literature is rapidly expanding; to rely.solely upon these
_materials as the most current literature dealing with these subsystems would
be an error since the scope of this paper has been linmited. * )l
Format = . : . : S } .
R : Each of the ten sections devoted to environmental subsystems has a
y - similar format. The depth of coverage snd detai} within each division of
' a chapter vexies depending upon the relevance of that topic tq\;he environ- -
_ mental subsystem. The extent of background information provided within each
'+ chapter varies. This is a function of several factors: the varied amournts
. + of assumed background of the reader, the relevange to developing countries,
and the need for useful coverage-of the breadth ofthe subpystem given  time

~and space allowances. . C. -

. The introductory section of each chapter defines the environmental sub-

- systqm, descr\ibes the historical dévelo;;zgt of related research, and identi-~
.~ fles ¥he relevance of this subsystem.to health in developing countries. The -
. next gections describe the sources of potential Kealth hazards that -exist in

- . the subsystem and the processes ;hraugh'which_these work. In many cases, the
. : literatur discussing assessment of these pollutants, contaminants.and/or
. hazards 1§ also discussed. Additionally, the appropriate preyentive, control *
technologjes and interventions as well as She hazards and controversies that
surround many of these tecHniques, have been included in each chapter.

WATER SUPPLY SYSTEMS , v ' _ ' ' . S .
) A ﬁmﬁﬁnicy watef supply system has been defined.as "an integrated system -
: y/ that deljvers safe water, in ample quantify, into the household of every mem- '
ber of tHe community. It is implied that the proVision of this amenity for
domestil, industrial, and sapitation purposes is on an uninterrupted basis . -,
24 hours’ a day and 365 days a year." (Bosch, 1969). This detailed descrip- '
tion provides a distinction between the gbove~defined community systems and
intermitt{ent water services, providing poor quality, or delivery,’ The
states of these factors in many developing nations have been described as in-
adequate by numerous authors (Buck, e al., 1970; Worth and Shah, 1969; Buck,
et al.,.1972; W.H.0., 1970; American Society of Civil Engineers, 1975; Rgjago-
N polan, 19745 Diéterich and Henderson, 1963). ‘ T : :
¥ A"WHOQ survey conducted in 1970 describes the state of water supply systems
in cerfain selected developing countries. Results of that survey indicate
. "that only 23% of the population had access to safe water. Within urban com-
munities 507 of the population obtained. water through individual house con-
nexions, while 23% used public'standposts. n rural areas, more than 852 of
- the population - more than a thousand million people - did not have safe water
- available to them. - Fuither, in many of the piped urban supplies-'service was
' intermittent - a situation that renders a water system potentially hazardous
to health. A projection for 1980, allocating a goal of water services to 100%
of the urban population (60% by house conndxion and 40% by s andposts) .and to
. 25% of the rural population required an i{nvestment of $13,200 million. The
. rate of growth of the popula&ion is such that, even if the goals are met, there
will be 50 million mpre people in rural areas without safe water in 1980 than
»in 1970. The increase. in population "will result in increased waste production
and therefore in greater problems in the disposal of excreta .and other wastes,"
{United Nations Conference on the 'Human Environnm Ne, 1872.) ’

-
- ~ . . .
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The status of these cduntries has 'been described as similar in many |
respects to the wager supply\situation in the United States over 100 years : A
ago (Bosch, 1969). He -emphagizes the point that the actual per capital anmual
costs of the establishment of complete water &upply systems is redatively low
and that these facilities have been established predominantly through local
financing. Further emphasis is placed on the importance of developing water: , . .
supply systems in the growth of nations; exemplified by the following state-

\\' ment by Abraham Horwitz, Director of the Pan Americiw,Health Organization:

' “If a single program were chosen which would have the maximum health
bemefits, which would rapidly stimulate social and economic development, and -
which would materially- improve the standard of living of people, that program
would be water supply with provigion for water running intb or adjacent to the
house." (Bosch, 1969) A : \ . ‘

Historically, the study of water bacferiology came into existence shortly
after the development of the germ-digease theory (circa, 1885). It was dis-
covered that waterborne contamination resulted from the pollution of water with o
« 7 . seyage containing fecal material, and that feces often carried digease organisms = - °*
\égﬁinlett, 1973). 1In the developing countries tbdayAthe primdry concern for -
ter quality is still its pathogen-carrying capacity”(WHO, 1972; WHO, 1970;
Dieterich and henderson, 1963). o P 4
- Sources ~ . :
. The provision of a commmify water supply system involves an evaluation’
of the source(s) of water available with respect to its quantity and quality
St (Salvato, 1972). The most common sources of drinking water are groundwater,
. frofy wells and springs, and surface waten, from lakes; reservoirs, streams,
ponds, swamps, rivers, and creeks (Salvato, 1972). Sea water and atmospheric
vapor are potential sources, although to a lesser “extent, if properly treated: o ’
‘ and if sufficient funds are available (Salvato, 1972; Chanlett, 1973; wHO, 1972).
o The quantities of avaklable water supply are, of course, critical.
. Groundwater is most often recommended over surface water due to the fact that
. groundwater usually requires much less treatment to achieve potability. Ground-
v . water, however, may be less directly available fo a population and may therefore
- require increased technology for its delivery. « Typically, a sanitery survey .
is performed to determine the best source of water, weighing quantity and quality -
factors as well as economics and the indigenous sociocultural framework (Salvato,
1972; WHO, 1976; Chanlett, 1973).

Quality ; . ‘ .

The quality of a water source, or its degree,of pollution, 1s, of course,
the primary focus with respect to health in any nation. The World Health Or-
ganlzation defines water ppllution as ™altered in composition or conditton 80
that it becomes less suitable for aidy or all of the functions and purposes for
which 1t would be suitable in its natural state. This definition includes changes

- in the physical, chemical and biological properties of water, or such discharges”
of liqui@, gasecus or solid substances into water as will or are likely to
cféate nuisances or render such-waters harmful to public health, safety or
welfare, or to domestic, commercial, industrial, agricultyral, xecreatignal or . o
other legitimate uses of water, or to livestock, wild animals, fish or other = - . -~ -
aquatic life." (WHO, 1972) - - ‘ .

With this Hefinition 1in mind, water ,pollution may be produced from the .
following sources: c; ‘ . .
~ - . Sewage and other liquid wastes of domesgic origin s

- Industrial wagte . ’ . ) ¢ :
e - Agricultural effluents (from animals and irrigation drainage).

. ” : -

-

. - - “ . [}
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~ Urban run~off
- ‘Chepicals such as fertilizers and pesticides used on land
E. or water. (WHO, 1972 ‘ T

The ollutants produced fréi eacﬁ‘of these sources may contain biological,
chemical, and/or physical components” that affect the potability of water..

. The‘followlng section will present the potential water pollutants of each type-
biological, chemical, and physical.

‘Blological hazards in water constitute a primary health concern in
developing countries (WHO. 1972, WHO, 1970; Pineo and Subrahmanyan, 1975;
Dieterich and Hendersoj,_l963) . The biological hazards groqped broadly by ‘
type of organism are bacteria, viruses, protozoa;:helminths, and algae. There
are a variety of weans of contact with these organisms, including ingestion of

L water, personal hygiene, agricultural, industrial, recreational water use, and
: proximity to water. = . >
- Ingestion is a common means of contact w;th biological pollutants. The .
o accompanying table presents, diseases ‘contractéd in this fashion. :
' ' The most cqumon pathogenic organisms in water. aré se of, enteric origin:
.- the enteric bactéria (e.g., salmonellae and sﬁigellae) and enteroviruses. S

Another important waterBorne virus is hepatitis. Although much is still, un- )
known about the hepatitis organisms, thére is a great deal of epidemiological -
evidence that the disease is transmitted primarily thrdhgh polluted water
« (Mosley, 1967; Taylor et al, 1966; Koff, 1920). .
_ ' The parasitic_protozoans/and helminths are important waterborne organisms,
' particularly in developing aréas. Amoebiasis is widespread throughout the warm
: countries of the world that hgve poor water sanitation (WHO Expert C;xmittee‘
- on Amoebiasis, 1969). Dracontiasis; caused by the guinea worm,  is dnother’ ~
: . common disease which is often transmitted through open infested village wellg
and ponds (WHO, 1972). .The intestinal helminths of primary health significance:
.are Ascaris lumbricoides and Trichuris trichiura (WHO, 1972): Both are trans-
- mitted priﬁgtily through soil contact although secondarily through water con- -
L tact. It s-been established that, as of 967, one fourth of the world's
) population was infested.with asggriasis (WHO Expert Committee on the Control
. of Ascariasis, 1967). -
' Biological hazards associated with water may also be contacted by the’
body directly. This is most significant in developing areas where water supply
may be used for a variety of purposes simultaneously (e.g., bathing, laundry,
recreation, urination, excreta J§gposal) as well as for drinking. Schistoso-
miasis is an international disease problem of significance in the developinggd
_ '\nations which is typically contracted through body contact with water;.the
+ ~ trematodes entering the body through the feet (WHO, 1972). The World Health
Organization estimated, ir 1967, that the prevalence of schistosemiasis in .
certain endemic areas was greateér than 50 percent. More recent estimates abound -
for individual countries (WHO, 19Z3; Kamal, 1972; Andreano, 1976; Ayad, 1974).
Other parasitic diseases contacted in. a siq;lat manner include ancylostomiasis .
and strongylostomiasis (WHO, 1972).
, Vectorborne diseases typically associated with water.include mglaria,
onchocerciasis (river blindn ss), yellow fever, trypanosomiasig, and filariasis, .-
All o6f the above predominat in the developing countries (Pineo and Subrahman-
yam, 1975; WHO‘txpert Committee on Filariasis, IQ?EY WHO Expert Committee on

.

Yellow Fever, 1971, WHO Expert Committee on Malari 1966 WHO Expert Committee

w on Trypaeosomiasis) : - ,
S Numerous studies have been ﬁerforme in an attempt :o eotablieh a relation—
a " ship between community water supply availability (quantity and accessibility), _
quality of water, and sanitary excreta diePosal on the one hand .and the incidepce
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R - Coae wa:e:borne Diseases Tiansmitced by Iﬁgeéticn T
- . ' *+  Trouped by types of etielogical agent-and" T "’ o
: ) N :ranked by likelihooévof transmission* = .. ‘ L
- . ‘ “ . - — ‘ L Sy = N - ‘. - - ~ * . +
_ Disease L Agent T . St Comntent ﬁ? AU . '._ S C
'. ¢ } ') o ‘ : ) ‘ ’ . - ’ “. ’ ‘_ te - * _x("—'.——:‘ )
- . L AN
- s — : . I ) * - .
& . "_ L : . . Bacterial agents . .- - bd : , = ‘ §
1 Cholera Vibrio:bholetaef - Initial wave of epidemic cholera is -

, , waterborne.. Secondary cases and endenic
! S ' SR ) K fases are by contact, food, and flies.’

S .2 Typhoid. - . ‘Salmonella typhl Principal vehicles are water and food.
S fever el o Case distribution of waterborme outbreaké
o SRR TR "has a defined pattern in time and place.
. 3 Bacillary - Shigéllé dysenteriae .Fecal—oral transmissian with water one
..dysentery = Shigella flexneri transmitter. Ditect contact, mjlk, food, .
(Shigallosis) Shigella boydii and flies are other transmitters. Ample’
. Shigella sqpnei . water for cleanliness facilitates -
: , , prevention. L o
- : ! .@. ) - -‘W ' . . * !
- 4 Paratyphoid Salmonella'parstgphi Few outbreaks are waterborne. Other
. s . fever - Salmonella schott- fecal-oral short ¢ir¢uits~daminate. Ample
oL - mulleri C ..'gyter chilitates cleanliness. .
o Salmonella: hirschfeldi ' - 1,
5 Tularemia _ Pastedgella tularensis Overwhelmingly by handling infected animals
’ - - d arthropod bites. -Drinking contaminated
: ,@.ngqu? ) -.? ' raw water ianCtéiﬁan"'\.
* ' | B Protozoan agent ae <5 bﬁ';;‘f g
. : . . " \ “ ..
1 Amebic - Entamoeba histolytica Epidemics, which are rare, are mainly
dysentery - ) ' ) waterbsrne. Endemic, ,cases gre'by personal
(amebiasis) - ‘ _— ' contact, food and possibly flies.
L ‘ ‘ Viral agent _“3' .
1 Infectious A filterable virus, Epidemics are due to transmiséion by
) Hepatitis - ot iselated water, milk, and focd including oysters
. ) - . ~ ' and clams, ~ g ’
- o ‘ : S )  Helminthio sgent i ,,,‘ ‘ X .
A Guinea\ . ‘ Th; r°““§;°rm’£2£§522f Unknown in North Ameriﬁa. Cycle 1is wprm
:grm o c:a:§dm§em:§ns f’m larva through hubsn: skim to water to
(d::asntiasi )glnn o rai’s to - the crusﬁigea, sucly’ ks-cyqlgps, to; ‘-man's
co 8 kig" grate _ ingestion of wafer, with cyclaps in:ﬁ%"“’
8 o ‘ infactive fcrm. S T
e . . ¥ 3 C > 3
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- of waterborne and water-related diseases oxf the other. The results of
-many of these have been summarized in'a WHO document (Pineo and Subra~ . : _ .
o manyam, 1975): . St , i - ' . o .-‘
. ' "{n summary, all the studles fan be said to show that better water . .
* and improved sanitation lead to better health. Many ‘of the studies show P
~ that the ingidence rates of diarrhoeal diseases are much loyer when water .
supplies and excreta’disposal facilities are available ingidgSthe house. T
' The bacteridlogical quality of water playe an important role ¥n the con~ ‘
trol of diseases in whose transmission water is a major pathway (e.g., ‘ )
* ‘cholera, typhoed). Other studies show that improvement dF water'bupplies' N
alone without concomitfant provision of sanitary disposal of wxcreta is,
* much less effective. It can also be stated that, .for development, com-
wmunity water supplies and sewage dispossl are essential bit not sufficient -
in themselves. Development in the health services sector and in other sec~
tors such as agriculture and communications®™s also vital," :
Y ‘ " Nonpathogenic waterborne organisms may affect water quality by creating ¥
: a nuisance; rendering the water unpalatable or clogging pipes of filtration :
. mechanisms. . Common organisms in this group include actinomycetes, algae, -
v crustaceans (e.g., cladocerq& copepods, and isopods), fecal streptococci,
’ collform baétetia, iron bacteria, rotifgra, and certain free-living worms
(Chanlett, 1973). . . . . B - o '
. " Exclusive outlines of the biological hazards in watef are described in - . = '
a aumber of texts (Salvato, 1972; Chanlett, 1973; Purdom, 1971; Surveillance

. . . .

. of Prinking Water Quality, 1976; International Standards for Drinking Water
| Quality, 1971; Europedn Standards for Drinking Water, 1970; Higgins and Burns,, -
. 1975). . - ' - ' —_— . ‘
Chemical hazards typically encountéred in water may affect human health,-
esthetic acceptability of water, or the balance of the aquatic ecogystem. :
Only a brief. evaluation of all chemical substances, both naturally’oécurring
and synthetic, is discussed here. For a more extensive description the
; reader is directed to the following sources: Salvato, 1972; American Chemi;-.
: .cal "Society, 1969 Chanlett, .1973; Burdom, 1971; WHO Surveillance of Drinking
Water Quality,‘1976; International Standards for Drinking Water, 1971; Euro-
pean Standards for Drinkidg Water, 1970; Sawyer and McCarty, 1967; Higgins
and Burns', 1975; Pollution Abstracts. Nitrates, fluorides, arsenic, selenium, .
. mercwy, lead, and cadmium will be giscussed in this section, with specula- )
: tions-on tleir contributions to health dnd disease through the water medium.
. - Nitrate concentrationg are of primarysjgnificdnce in well waters as
. opposed to syrface waters. The World Hedlth Organization and the U. §. Pub-
lic Health Service recommend that levels of nitrate should not’ exceed 45 mg/1
(WHO, 1971). The concern with high nitrate concentrations is that they may
A A cause the development of methgmaglobinemia in babies " (Taylor, 1975; Gruener :
" - . and Shuval, 1972, 1974). ' o~ ' , ;
. . Fluorides occur naturally in many water systems, providing protection in B
. ¢hildren against dental carles when. exposed to a minimal concentration (Mc~ |
Clure, 19705 Prasad, 1976; Horvath, 1976; Underwood, 1971; Hodge and- Smith, ,
. 1970; Toth, '1975). At high concentrations fluroide may contribute to mottling
_«of tooth enamel (Adler, et al., 1970). The concentration minimum and maximum
., {in the range of.1 ppm) vary with temperature and age of the individual (Toth,
" 1975). A reviewof other health-related effects of fluoride have heen pro-
' vided by Navia, et al. (1976). : - . o
¢ . # - Arsenic has-been.trecognized as toxic to human beingifor centuries (WHO, ,
1972). High concentrations have been reported in drinking water supplies in -
_Larin America and the Western Pacific, and have been assoclated with endemic '
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_arsenic poisoning (Astolfiy 1971; Bruning, 1971) and "blackfoot" disease

. (I~Cheng Chi' and Blackwell, 1968). These associatioqp are, at present, s
- in controversy (Valentine, 1977).. ’ - ..

-

water usually reflecting the concentragfions in the soil of that area. The
~degree of exposure from water is in ificant ccmpared to exposure from
"food, and no toxicity from water has been established (Underwood, 1971;
Horvath, 1976)s . . .

Mercury i1s’a toxic' metal, especially when converted to organic forms
such ag methylmercury (Prasad, 1976). It may be present in this form in
"both marine and fresh water organisms such ag fishes and shellfish (Horvath,
1976). The levels in water are mainly significant as they bioaccumulate in
animals.

'~ Another important element in water is lead, the concentrations of which .
increase significantly through the use of lead pipes or plastic pipes .with
lead stabilizers (WHO, '1972; Horvath, 1976), Exposure is greatest, however,
from air (Horvath, 1976). Effects on health include damage to the neural,
hematopoietic, and.renal gystems (Horvath, 1976; Prasad, 1976; Goldberg and
Silbergeld, 1974).

Cadmium is toxic to animals and althuugh the specific contribution of
levels in water has not been determined, low level exposures, -such as those .
typically found in-water, can be detrimental to health (Horvath, 1976).
Epidemiological studies have linked chronic cadmium exposures with hyper-
tension in humans (Underwood, 1971; Perry, 1974; Masironi, 1972).

There are numerous organic compounds found in water. . These include the
pesticides (herbicides, insecticides, rodenticides, molluscicides, and fungi-
cides) to be discussed in a later section, and a wide variety of industrially
produced organics, many with reported carcinogenic properties (WHO, 1972).

: Recommended levels for many chemical pollutants are proposed by the ‘
World Health Organization (1971). The significance of chemical quality to the

Selenium is another trace elemen? found in varying concentrations in

" developed world is well documented (American Chemical Society, 1969; Salvato,

1971; Chanlett, 1973; Purdom, 1971). - However, significance for the develpping

_countries 1is not well established.

Physical quality factors present in.water include taste, turbidity, color,

F temperature, and odors. The causes of these factors may be biological and/or

"Chemical as well as physiographic.r “‘Concern with physical quality results
from its utility as a general indicator of potential health hazards as well
as its indication of the inadequacy of a water supply with respect to esthe—
tics and general petability. Recommended levels flor physicsl quality factors
are provided by the World Health Organization (1971) ' a

Sampling Methods | ' §
, Methods of sampling of a water system for levels of pollutants are de-

- scribed extensively in the 1iterature for biological, chemical, and physical

quality factors (American Public Health Association, 1975; Salvato, 1972; %

. WHO, 1976; Sawyer and McCarty, 1967; McKinney, 1962). The most basic micro-

biological examination of water involved the detection of the indicator
organism, Escherichia colf, by either the M.P.N. test (Most Probable Number),
or the millipore filtration technique (Salvato, 1972; American Public Health °
Association, 1975).

Sampling for ehemical quality in a develcped community most typically -
involves tests for T.D.S. (Total Dissolved Solids), B.0.D. (Biochcnical Oxy=
gen Demand). -chlorides, alkalinity, hardness, sulfate, and phosphate (American

“
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' ' " Public Health Association, 1975; WHO; 1976; Chanlett, 1973; Salvato,JIQZZ;
' Purdom,- 1971; Sawyer and McCarty, 1967; erican Chemical So iety, y1969). = .

, Physical sampling involves a turbidity test, color‘mea urement . againet
' standards, temperatuffe, pH, and odor and taste examinations measured by. .

individual sensory .respgnses (WHO, 19763 WHY, 1971; Americgn Public Health™ = -
" Association, 1975; Chamlett, 1973; Salvato), 1972; Purdom, 1971). . . L

. It has been recommendeéfihgt a minimal sampling procedure for waters,
should include a deternination of.colifarm levels, especially for surface.
waters, and an approximation of turbidity (WHO, 1971; WHO, 1972). 5
. A ‘. L} . . o -
Intervention Techniques . : , , -,

- The séqree and protection of a water supply are considerations in both
rural and urban areas. Groundwater sources are often preferred since they
require less treatment, and supplies include dug, bored, dﬂlVeh, and drilled
wells, rock and sand or earth springs, and infiltration galleries. These have
been described extensively (Salvato, 1972; Fair, et al., 1966; Bennison, 1947).

. Technologies have beeh developed for rural delivery and protection, in-
cluding well.digging and simple hand pumps (World Council of Churches, 1973;
Watt, 1976; Spapgler, 1975; Fannon, 1975; Gibson and Singer, 1969; Wagner ‘and
Lanaix, 1959; Watt, 1974; Kindel, 1975; Rife Hydraulic. Manufacturing Col, 1975;

¢

Bateman, 1974) and piping (A. T. Unit Réport #5, Majunder, 1967; Spangﬁer,,lQ?S?. .

'
- .
2 . . -

A

L f Treatment of water for the least technologically advanced comunity mdy

h involve simply chlorination to kill pathogens and slow sand filtration to re-
N . move suspended materials while groundwgfer may not require treatment at al;
(WHO,. 1972). Applications of these methods for rural communities ‘have been

established (Mann and Williamson, 1973; Huisman and Wood, 1974; Bateman, 1974).
Treatment of surface waters in more advanced communities coneists of
flocculation, sedimentation, rapid or slow sand filtration, and chloripation ' ‘
while groundwater may simply requite‘chlorinatiop (Salvato, 1972). Methods of
- treatment -for the removal of individual biological and chemical pollutants '
have been extensively investigated. These methods are relative sophisticated
and are rapidly changing w}tﬁ;technglogical advencement . :
. . &
WASTEWATER AND EXCRETA DISPOSAL .
The disposal of excretory materials has been a significant concern for
humankind throughout history. Most typically, either water or land were used
to dispose of feces. Streams have been a primary disposal medium, possessing’
. self-purification properties capable of decomposing and dispersing organic o
_‘ -materials. However, the increasing load of organics corresponding to increasing
_populations have overloaded the natural cleansing mechanism. Soil as a dis- ]
posal medium also provides certain benefits. Feces will dry and decompose in
the soil, thus replenishing certain Basic futrients needed for plant cultivation.
Thie natural process, - however, has become impractical with population growth
since deposition must, of necessity, occur in close proximity to human settle-
‘ments, thus attracting rodent and insect pests. ' < _
Historically, a few ancient cities (e.g., Assyria, Babylon) developed-
sanitation laws, outlawing the disposal of organiec residues into rivers
(Higgings anhd Burns, 1975). Most other cultures, however, did not exhibit
this concern (Higgins and Burns, 1975). ; B .
{ . The primary health significance associated with excretory materials comes
from its potential for harboring pathogens, particularly the enteric organisms
(Peel, 1967; Cooper, 1974). Studies of environmental health in certain rural . -
areas (Worth and Shah, 1969; Buck, et al., 1970; Buck, et al., 1972, Sofoluwe,

¢ . - -
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L973 WHO, 1972) indiea:e a. high prevelence‘of indiscriminate feces deposf—"
tion oh land with no attempt wade at. . covering or decontadination; In a few
of the cases. studied where latripnes or pit privies do exist, the frequency -
of their use .is very low, and most are unsahftarily maintained.’ Inseets and i
rodeiits hage been reported in ¢loge proximity to these latrines, and ‘overflow
from }mproperly constructed facilites dften leads to conteminetion of the.

supply. Also reported is thd use-of the water supply for Jaundry and * .2
bathing-and the comion occurrence of domestic and wild animal defecgtion in

fthe water. \k : y . C L. T : X &

Bilegical Hazards = - . ) ' ' -
Deposition of exeretory gaterial on land presents a number nf potential

_hazards such as direct contact. with the feet, -attraction of pests and:iectorsr

to the area, transmission to food crops, and & potential source of tongsct

for children and domestic animals (WHO, 1972). Certain inteatinal paragites -

* ‘are most typically cantreczed by stepping on dried fetes. Ascariasis (WHO,

~

1967) and ancylostomiasis (hookworm) are contacted in this msnner. Other

diseases of fecal origin that may be contracted from soil jinclude cholera,

'salmonellosis, bacillary dysentery, typhoid, paratyphpid, and amoebiasis

(WHO, 1972). '
The attraction of pesce and vectors to feces is exemplified in the attree—

tion of flies to fecal material.' Flies have been found to harbor numerous

disease organisms in their systems that may infect humans (Chanlett, 1973).

Food may serve as an intermediary medium for the transmission of certain en-

teric diseases (WHQ, 1972). )

\ Helminths (worms) appedr to be a significant biologieel heeerd essoei— o

ated with fecal contact in developing nations (WHO, 1972; WHO, 1967; Wagner L

and Lanoix, 1958). The following statement by Van Zile Hyae in 1951 enpha-

sizes this point, stating:” "The worms infesting the people of a certdin

.semi-tropical country metabolize more of the produce of "that country. than .

‘do the inhabitants. Half the work of a dick peasantry, therefore, goes into

the cultivation of food for the worms that make them sick.” (Cited from

Wagner and Lafioix, 1958). - The significance of this statement endures although .

the percentage of infested citizens may have changed. \
The biological hazards associated ‘with wastewater are primarily the

infectious agents; bacteria,.viruses, and parasites (Cooper, 1974). These #

" organisms are addressed more specifically in the section: dealing with water~

quality. ) ‘ _ _ ‘ .,gﬁa

Chemical Hazards ' T - o A

Chemicdl pollutants contained in feces -may, be deposited on the soil or may

~ enter the water system. A variety of toxice substances previously ingested may

follow this route. The levels of these chemicals may be concentrated in food
crops through the use of feces aa fertilizer or the Teuse ‘of wastewe:er for
irrigation.
' 1'iganie materials found in wastewater have beer found to stimulate the
gtowth of Mcrobial populations which, in turn, utilize the available dissolved’
oiygen in the water (American Chemical Society, 1969; Salvato, 19727 Higgins
and Burns, 1975). Depletion.of- sufficient quantities of dissolved. oxygen,
accompanied by high levels of organics,. eventually lead to conditions of eutro-

( phieetion in certain aquatic systems (Reid and Wood, 1976). The organics’

typically contained in wastewater include lipids, amino acids,- hemicellulose,
cellulose, lignin, protein, and ash (Higgins and Buxas, 1975). '

-
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Control Techniques S . ) -3 \
Given the necessity for sanitary disposal of excreta, the following

Eequiremen:s have been described by Chanlett {1973) for an adequate system:

"(1) The surface soil should not be contaminated,. ~ :

(%) There should be no contaminatidn of ground water that

. may enter springs or wells. o -

: . (3) There shoild be no contamination vf surface water. . -
- * (4) Excreta should not be accessible to flies or animals.

ST '(3) There should be no handling of fresh excreta; or, when .
- . this is indispensable, it should be kepg—to a strict )
: " minimum, . o g : o ..
(6) There should be freedom from odors or 1t ightly conditions.

(7) The method used should be simple and inexpensive in_con- A
: stxuction and operation." o : T e
. . Sanitary disposal of excreta is generally ‘accomplished by infiltration . »
‘ techniques such as pit latrines or aqua privies; by manual® or mechanical re-
moval methods using buckets, vaguim units, or sewage pipe networks; by de=~
- struction (incinerating toilqts); or by decomposition as in compost privies
* or methane digesters (McG111 University, 1973). For most rural'communities,f
i ' composting privies have been highly recommended (Farallomes Institute, 1974). .
. ' In a recent review of excreta disposal Fechniques by McGill University (1973),
Q"J the following statement is made: . . : ' ) '
~ - "It should be clear, at this point, .that water-borne waste represents a
. (relatively recent) answer within a parti lar set of ecenomic and physical
, \ conditions, and not clearly the least wast ful gnswer at, that, Flush toilets
v .51 should not be considered as fadvanced’ compired to the pit latrine. Under
- certain conditions the latter is ecological sound, cheap and quige,safe.?‘
‘l' A The pit privy is claimed ‘to be most effective in meeting the needs of *~
excreta disposal by keeping 1t out of the water supply, off the ground surface,-
-and inaccessible to animals, especially dsease vectors (Salvato, 1972). Ofe
- author claims: : ( o . - '
"Indeed, it is}par§doxicgl thag/the,saq;tary pit privy _
provides more certain containment of the pathogens of ‘ .
_ .cholers, salmbnellosis, shigéllosis. syphoid and para-
3 ' typhoid fevers, amebiasis, ,schistosomiasis, hookworm, v
: ascariasis, trichurdasis and infectious hepatitis than
the sewage systems of cities, large and small, with and
. -without sewage treatment facilities," (Chanlett, 1973) o
The chief advantages of ;he’pit-ptivy for developing countries are.that
it is inexpensive to build, may be used in any part of the world, and may be
constructed by a family with little or no outside help (Wagner and Lanoix,
1958). ".Its role in the prevention of disease makes it a very useful and fun-
damental control method (Wagner and Lanoix,. 1958). ' . ’
Studies of the degree of flow of Escherichia ¢oli from pit-type, privies
incidate that in those that do note contact groundwater, typical of most privies
is this type, E. coli never reached further ‘than 5 feet from the pit. 1In those
privies that did penetrate to the groundwatef, migrations did not exceed 35
feet (Chanlett, 1973), . s : ' ‘
The aqua privy is a modification of the pit privy. It is as effective as
the pit privy although it is more expensive, requires water for gperation, and-
requires maintenance (Wagner and Lanoix, 1958). In additiony it has the disad-
vantage of not being functionai in cold climate:- : ‘
Construction methodologies and specification for the selectiog of the
- pit privy, aqua privy, and others, have been provided by Wagner and Lanoix (1958)
and Salvato (1972). . - ‘

. ) T

‘ . . l, . - 10,8‘ S . . .
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_ _Chahlett (1973)‘describes the history of modern water-carriage methods

of excreta disposal, or. sewage disposal, as beginning in 1596 with-the inven-~

tion of the first modern vglve.water_close;. He claims that popular acceptaiice

of this technique did not occur until the 1800's in Europg and the United States.

These edrly sysfamg‘dischagged,to-cesspools,_while later systems combined
liquid wastes from both*huan waste waters and all other 1iquid wastes into a
common sewerage system. Chanlett (1973) reports that with urban éommunitigs

- increasing in siZe and numbers, the.primdry target -for control of communicable
disedses of fecal oxigin changes from management of excreta disposal to pro-
tection of the water and food supply from.contamination. -

Domestic -gewage is.composed not only of fecal mater

crease the totglxo:gsn§e'and inorganic load of the'water and, especially in

" the case of organics, may provide foodstuff for a wide variety of nuisance or-

ganisms\ . Treatment of sewaga becomes necessary before discharge into receiving

streams. : : _ . o
The\ advantages and disadvantages of water-carriage sewage d posal have,
been provided by Wagner und Lanoix (1985): "Experience has shown' that, when '
running Jgter is available, the water-carried system of excreta collection and

disposal s most satisfactory and convenient under both urban and fural condi-"

tiéns. It fulfils all sanitary and aesthetic criteria.  ‘In particular,. con-
tamination of ;Ee soil and of surface water is avoided; potentially dangerous
‘wastes are rendered inaccessible to-.flies, rodents, and. domestic animalg;;and
the mechanical transmission of faecal-borne diseases to man’is’ prevented. .
T "One serious disadvantage, however, is the difficulty ¢f disposing of
the large volume of wastes resulting firom the addition of water. While in
cities the liquig,wastes are -usually carried away*by means of sewers, in most
rural areas of the world sewerage systems do not exist, and liquid wastes are
conveniently discharged into the ground. Since in such areas ground water is
~often tapped as a source of domestic water-supply, thére is’an obvioug need
for proper locatiop and construction of the excreta digposal system, with a
full undetstanding of the hazards involved." I T
A The_sewage treatment. process is designed to repeat the natural self-
purification occurring in streams: settling, anaercbic decomposition of solids,
and bio-oxidation of nonsettleable and dissolved orgenic material (Americam
Chemical Society, 1969).  These processes are accelerated, controlled, and sup-
plemented and a purified effluent is produced.

Standard sampling techniques for monitoting these levels include the
B.0.D. (Biochemical Oxygen Demand), suspended solids, and bacterial count
examinations (APHA, 1975). : . o 3

Wagner and Lanoix (1958) describe the alternative methods of 1iquid waste
disposal most relevant to rural areas. ese include disposal into large '
bodies of wster for dilution, the use of c® oolg. and seepage pits, and
the septic tank systems which involve irrigat n fields, -filter branches, or
sand or trickling filters. . Factors affecting Xhe gelection bf a particular
system include the degree of sewage treatment to be jrovided, the location of
the system, costs, and various local factors sucﬁ“asﬂ:ggqgraphy; soil type,
the presence, level, and directiom of flow of sgghﬁﬂwater;’thg‘quantity‘of -
sewage, ‘the proximity of water supply sources, gﬁd;tpe area available for the
_disposal system (Wagner and Lanoix, 1958). The advsiitages and disadvantages
. of the above disposal methods have been described extensively in. the literature

(Salvato, 1972; Wagner and Lanoix, 1958; American Cbemital Society, 1969;’
. Gloyna, 1971; Rajagopalan and Shiffman, 1974; Jaag, 1969). ,
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from perSonal and hougsehold. cleaning and food by-products. These substances in-
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... Systens of sewage treatment for disposal at gglvate homes in rural - :
areag consist of a septic tank for settling. and treatment. This includes . *
. a subsurface leaching system for the dispagal of ovetrflow, provided the

. E soil is satisfactory (Salvito, 1972; Wagner and Lénoix,ﬂIQSB). Tritical

. - factors to be considered in the establishment of such a-gseptic tank systenm

include soil permeability, volume of waste to be diéﬁnsesf and cost. )

- B "In areas with sufficient'available‘land,_oxidation ponds or waste - _
stabilization ponds are recommended as a’ relatively 1uexg,ens:l,ve'methcd , ‘
of treatment. (Shipman, 1976; Salvato, 1972; Jaag, 1969} ,Stander and. - -
Meiring, 1965; Gloyna, 1971). The principles involved in these ponds “are:

“described as follows: vy o - o
’ "In waste stabilization ponds the decomposable organdjic. wastes are .
-stabilized by micro~orgqpisma:and the. numbers of disease-c usin® agents .
are reduced significantly, primarily due to the long detéhi;on periéd re= .
. quired for stabilization. In some types of pond, aerobic conditfon -can
be maintained by the natural photosynthetic proééssgﬁjgf algaa. These green
plants provide most of the oxygen required for aerobic stabilization
“remainder of the oxygen is transferred from the air to the watér by i .
surface mixing‘processes." (Gloyna, 1971) _ RN SN IR
. One proposed system involves the use of aqua privies (witﬁ,reten'ion ‘
-~ tanks) and transferral of the wastewvater to the oxidation pond f@{ treat-
ment. (Salvato, 1972; Joag, 1969; WHO, 1966) oy
"Basic Sewage treatment methods of use in many developed,népﬁons atre ‘
composed of two stages: primary treatment includipg grit removal, jereeping,
grinding, flocculation and sedimentation (Fischer, @1976); and secondary |
‘treatment or biologic idation using either the trickling filter| techni-
que,-activated ‘sludge¥ or Waste atabilizatian.ponds.-(American Chem{cal '@
"‘Society;'1969; Salvato, 1972; Chanlett, 1973; Purdom, 1971; Fair, et al., T
1968) The degrge of success of these methods is evaluated by the extent to #*
which pathogens) suspended solids,.and other oXygen-demanding materi
removed. (Gloyma, 1971; Rudoifs, et al, 1950; American Chemical Soc
1969; Purdom, 1971).. =~ , ) - \
, - Sewage treatment processes often include & variety of methods fa
selective removal of particular biological or chemical pollutants. For
example, viruses are not removed by standard sewage treatment, but it Ras
been found (Berg, 1974) that such techniques as coagulation with metal ‘ions, |,
adjustment of pH, the addition of polyelectrolytes, and other procedures TN
may prove to be viricidal under certain conditions, These procedures’ may,
' héwever, produce harmful effects on aquatic life (Berg, 1974).
, The wastewater disposal system is intimately associated with both the o
. water and solid waste systems. A key issue in environmental health today
1s the disposal of effluent and sludge solids after treatment. Many re-
searchers are proposing the integration of these systems such as integrated
liquid and solid wastes management (Sumner, 1969;vGilbertgon; 1969) and ,the

\g‘.

reuse of effluent for agricultural and ind strial purposes (Karlen, 19765 -
" Huval, 1969). Composting with "night soil" (combined urine and feces) has
been extensively investigated by the Chinese (Anon., 1975; Scott, 1952).
, ' Many advanced techniques for the reuge of wastewyater are being investi~
* ated. Bielogical purification of wastewaters is a primary focus (Tour- B
ler and Piersén, 1976; McHarg, 1976; Goldman and-Ryther, 1 6). Cultivation
of algae in wastevaters 1s one method of biological ¢tontrol YGoldman and
Ryther, 1976; Carpenter, et al, 1976;‘Tr1eff, et al, 1976; John, et al, 1976).
Integrated biological wastewater treatment systems are being evaluated (Dinges,
1976). One interesting system (Wolverton, et al, 1976) involves the cultivation
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of aquatie vascular .plants to take up nutrients such as\nitrogen, plosphorus,
phgnols and trace metals. The plants (e.g., water hyacinths and "alligator
-~ weeds) may then be,used. as fuel or animal feed. .It has beéen found (Seidel,
- 19?6) that certain species of -aquatic plants kill disease bacteria in sewafe
PR as well as metabolize polluting substances. ' One investigator (DeJong, 1976) _
: reports that sewage treatnent with ruspheponds is considerably leee expensive :
than the activateds sludge treatment procedure. :
_ The disposal and/or reclamation of gludge are critical concerns ih en-
- ¢ . vironmental health. Typical methods of dieposel include lagonning land- -
’ ' filling, land gpplication, ocean disposal, and use. as compost and ' fertilizer
(Gehrm, 1976). The issue of ocean dispgsal is currently in controversy in the
developed countries (Lehman, 1974) due to findings that. iarge volumes of
sludge are altering the marine ecological balance and that toxic pollutants
are accumulating in marine organisms. Extemsive research is in progress con-:

cerning this igsue. (Lehman, 1974). .« R S
| SOLID WASTES ~ - I
i f- ' e Selid wastes, theit hazards and management are a critical issue in urban*

and rural areas of both developed ard developing nations. Increasing popula-

tions, industrialization, and.consumerism contribute to the production of more
“and more waste apd the problem of its storage and disposal. Unlike the

management of water, wastewater, and air quality, the research and technology

~F

An solid weste management has been lacking and inedeQuete (WHO 1972; Chanlett, .'

1973). - -

Solid wastes have been defined as "all non-gaseous, non-liquid was;es .
resulting from the wide range of community, industrial, commercial, and agri-
cultural activities.” (Gilbertson, 1969). Refuse and solid waste are often
used interchangeably.. Other classifications of wastes are listed in the
foliowing table with the compositiane and sources of eachs




- . TABLE 2 REPUSE MATERIALS BY KIND, COMPOSITION, AND éOURCES
e . % Kind T . Composition e lsguﬁces‘
‘ . ‘ il ‘ ‘-‘ ‘ / ‘ - -
+ - Garbage Wastes from preparaﬁinn,.cooking, « Housgholds, restaqtancs,
. . : and sq@rvice of food; market wastes; ins:itutions, stores,
' . '.-\ - wastes from handling, storage, and markets = :
sale of produce. - S ..
: S - 0 ‘ ' : . :
.~ Rubbigh . - Combustlble. péper, cartons, boxes, Same asvgarbage.
barrels, wood, excelsiot, tree B
L i . " branches, yard trimmings, woed - '
_,/ "_ ‘ furniture, bedding, tdunnage. i .
) . Noneombustible metals, tin cans,
_ metal furniture, ditt, glass,
, . . crockery, minerals. ' ' i
_ 4shes £ © -« Residue from fires used. ‘for cooking ‘8ame as garbage.
- C and heating and from on—site in- - . : C
e : o e ‘ cineration, ) : .
‘ re o ) - . \ , . o .
Street refuse ~Sweepings, ditt, leaves, catch~ *  Streets, sidewalks, _
« basic dirt, contents of litter : alleys, vacant lots, .
receptacles. L ) . ‘
§ Dead animals. Cats, dogs, horses, cows. . . me as street refuse.
& B . ’ - . . . - ] - ) ' ‘
' Abandoned . - Unwanted cars and trucks left - Same as street refuse.
vehii}es . on'public property - S, o -
‘Induétrial S Faod-processing wastes, boiler— - Factories, power plants.
wastes L house cinders,’ lumber scraps, ' \\~ : ‘ 3 T
metal scraps, shavings. .
E : Demolitioﬁ Lumber, pipes, bfick,imasonry, and Demolition sites tn be: " ,
wastes : ‘other construction materials from gﬁd for new buildings, -
.- razed buildings and other structures ewal projects,
e S : . expressways *
anstructian A . Scrap }Gmber, pi}e, other con- - New constructyon,
wagtes struct on materials. t,f‘xx femodeling
- Special wastes . Ha aﬂdous solids and liquids: Households, hoTels, .
. ex sives, pathological wastes, "~ hospitals, institutions, .
. \) e ( rad o-active materials ‘ - stores, indugtry..
o ESewage treat- ,Solids from coarse screening and Sewage treatment pl&nts, K
Ty ﬁment residue : from grit chambers; septic-tank septic tanks.

| J,;”(/r "‘ _ sludge. ' - .
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. " The scope of the problem of solid waste ‘management has been described | -
’ in a paper by Ellis (1969). He points out that ‘the continually increasing
- . ¢ " world population®is causing an increase in the quantitics of wgste being
< produced and that the weight and volume of that. refusc are in reasing with
prosperity. The quality of wastes is changing due to ‘such Mictors as the
use of gas, "0il, or edectricity, rather than coal and wood for.energy and
the increasing use of packaging materials of all’ types (Chanlett,, 1973)

. In direct oppesitien to the increases in prvdugtrnn of solid waste is & de-
trease in the availability of land for ite dispionl. A< the urban centers
_ increase in size, the refuse must be transported 1or greater Jdistances to
-~ the disposal areas, thus increasing the costs. A lack of public awareness

: and support have been proposed as contributory to difficult!es in: obtaining
. ‘land for: disposal -ite- (WHO, 1967)

-

- -

Health Cons;gpences : ‘ > ‘
. Direct correlationg between health prcblvmﬁ Jhd qolid waste handling
- are scarce (Chanlett, 1973; Purdom, 1971, American Chemical- Society, 1969; -
- Gilbertson, 1969). .The follnwing statement by T. G. Hawks (Chanlett, 1973)
describes the solid waste/disease relationship: :
. ; "The literature fails to supply data which would permit a quantitative
estimate of any solid waste/disease relatjonship. The circumstantial and
" epidemiologic information presented does support a conclusion that, to some
diseases, s0lid wastes bear a definite, if not well defined, etiologic re-
“lationship. The diseases so implicated are infectious in nature; no rela-
tionship can be subStantiated for noncommunicdble disease agents asseociated
"with solid wastes, not . because of negating data, but because of lack of data.
_(An exception to this’ statement may exist in the instance of methemoglobin~
emia of infants in which nitrates of excretory origin may play a part.)
_ *The communicable diseases most incriminated are those whose agents
. are found in- fecal wastes— particularly human fecal wastes. Where these
" wastes are not disposed of ih a sanitary manner, the morbitlity and mortality
rates from- fecal-borne diseases in the population are high. Despite the fact
that other factors are known o contribute to some_ reduot{un of these rates,
the inescapable conclugion is that the contirued presence in the environment/§{

- of the wastes themselves is the basic causative factor. Thercfore €rans-
mission— whether by direct contact, vector transfer, nr ‘indirect contact—
is due to environmentq} contamination by these wastes."

_ is generally accepted that mismanapement of solid. wlutes will lead to
water pol ution, air pollution, and soil pollution (Heldman and Brunner, 19763
Needle and‘ﬂarland 1975; Sumner, 1969; American Chemical Soclety, 1969; Gil-
berteon, 1969) An example of this iqnnhg,gnqe of runof{ from dumps that nay

- carry pollutants into a water source locgted in close proximity (Carnes, 1976).
Open and indiscriminate dumping will pollute the soil and buxning of solid
wastes in’an uncontrolled mammer will increase the level:.of particulates,
aldehydes, and benzo~(e¢)-pyrene in the air ((1xnlttt 973 Heidman and
Brunner, 1976; Needle and Garland, 1975)".

It has been assumed that since solid wastes atfract such nrganisms as
rats, flies, roaches, and other disease carrie s that a health hazard exists -
~from expesure ‘to mishandled solid wastes ((hgn?ikt 1%73; American Chemical '
Society, 1969). ' .
: An estimate of the- amount of solid waste prnducvd per person was provided
for 1950 in the U. S. as 3.3-4.0 pounds (or 1.5-1.8 kg) per capita per calen-

- dar day (Gilbertson, 1969).  Within less than 20 vears from that time, the
estimate increased to an everage of 5.4 pounts (2 kg) per capita per calendar
day in the U. S. (Gilbertscn, 1969).
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The character of solid waste hns been described by Ellis (1969) as

"variable'in density, moisture content, thermal values and combustible and ' -

compostable content. These characteristics may be affected by such vari-’ ,
ables as seasonal changes, the type of collection system, the standard of o
living of the popilation, the extént antl tyge of commerce and industry,

and the prevai¥ing climate (Salvato, 1972). All of the above factors par-

' - ticipate.in the complex system of solid waste management. Ad@itional factors

©

that affect the system and may cause special problegs are oversized vastes, ’
such as. waste lumber, trees, stumps, and furniture, and plastics and other

~ synthetic substances. PVC (polyvinyl chloride) is a synthetic polymer that .

has many-health implications. . It has been associated wich angiocarcoma of
the liver in manufacturing workers (Tabershaw and Gaffey 1974), and has
been found to be destructive to waste disposal mechanisms and to human health
in its disposal (Ellis, 1969‘ Gilbertson. 1969).

Solid Waste Management

The technology of solid wastes: management has been separated intc the
following categories: etorage, collection, and disposal (Gilbertson, 1969) -
Storage of solid wastes is critical for individual residences awaiting either
collection or disposal Open storage of refuse, commonly reported in certain . :
rural communities of developing nations (Buck, et al, 1972), is well known to {i\

‘attract pests, particularly rodents anf flies, to the area. Collection of

refuse poses a significant problem in the developed countries due to the ex-
pense of widespread collection programs and their relative inefficiencies
(Salvato, 1972). Disposal of solid wastes involves some method of treatment

. or conversion followed by reuse or disposal (Gilbertson, 1969). The disposal

methods generally accepted in the field include hog feeding, incinerationm, l -
open dumping, ocean dumping, grinding and adding to sewage, sanitary landfill,

- composting,- and salvage (Chanlett, 1973) The advantages and disadvantages

of these procedures have been elaborated by Chanlect (1973) 1in the following
table. ©a .

- .
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: - ;. TABLE3 ' .
i ) FIRST—STAGE DLSPOSAL METHODS OF SOLID UASTES
' - ] : . " : AR ‘ T
Methods o Advan;ages\ o Digadvantages . v
'] o - ) > . . .
Hog feeding . . Revenue from contract Trichinpsis transmiasionwi ' )
e , or from hog sale. - Fly and rat feeding and b:eedins..Na
- ) . Salvage and conservation Separate disposal of rubbish, - v :
. , ) ' o Necessity of supervising contractor, =~ .
' o : . - . Hog diseases must be controlled. -4
~ Incineration Camhustion ‘of breeding  Final agh reeidue. cans. and bottlesu
i ' materisgs ‘remain.
Takes combined garbage ~ High capital 1nvestment.'
and rubbish.. High operational and maintenance cost.
Can bewery efficient Particulates and odors frcm.peor
~and run 24h day in - operation.
v - large cicies. s Of ten~Yrequires addition of cumbuatibles.
- “Open dumps " Optimum for rat and fly breeding.

Neighborhood dépreciation.

L - Mosquito breeding. -
) . Air pollution from dump flies.
Water pollution from leachins

‘ linumping,pt sea Combined collection - Cost of tugs, barges, and operation.
- o ' . o + - Float back to beaches and shores.-
' ‘ ’ ' Possible toxicity to fish and flora.

‘Grinding and - Gives garbage same ~ Takes only garbage.

adding to : handling as excreta, Requires proper sewer design if hsm&
sevage : For home units, ~units are used.. -
‘ '?2/_ " collection- phase of Requires added sewage plant facilitiea S
~ food ‘wastes 1ig _ for central grinding and treatment.
' eliminated. - Rats appear in sewers.. i
- : Digest solids must be handled, .
Sanitary landfill Combined collection. Land requirEment may Tresult 1n lang (
' ' Low capital investment. hauls in the future.
Modera¥e operational Requires selected soil for cover.
.~ " cast. i - Requires standby fire control.
. , Land reclamation for Leaching adds pollutafnts to ground
T restricted use. ~ - - and surface-water aources.
, Adapted to small towns.
) " Composting ' Conserves and recycles Requires presorting and gtinding
" . wastes, - . and turning. - .
, . Provides humus for soil. High‘capital equipment andy
] Decomposition heat maintenance cost. o
- = controls flies. Requires assured market for conpoat. -
- " Aerobic action free of Requiren disposal of noncompostables.
.- odors. . Requiyes carbon nitrogen ratio of
T © ' Sewage sludge can be .  about 30: 1. - o
. N - : combined. . \ , ) I R
Salvage ’ Recovery of usable and Limited to special wastes and
salable material, selected materials. , :
* Congervation of At warcy of market. R
~ resources. o
. Defrays cost of waste . . : , ' Y
handling. ' ,
h 17 ‘ ot
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© 'rhé three\\hghniques generally rotognized as most effeotive-for.large L

scale solid waste dispooal are incineration, composting,. and the sanitary a

landfill (Salvato, 1972; Chanlett, 1973; American Chemical Society, 1969).
The comparative. costs and benefits 6f the three methods are discussed by .
Gilbertson (1969). He gtates that the sanitary laddfill te the least’ex- .

‘pensive if iand*ls readily available and reasonably priced. He fugther de-.

scribes the Benefits of the sanitary landfill as requifing no secondary dia~
pdsal once the site: has-been filled, that size and moisture content of the -

_qqstes need not be regulated and thidt the laqdfill siteAmny be reolaimed "‘_«(_

10rionc for its ability to dispose of solid waste materials and excretory

-1953; Krige, 1955). -

for. recreational.use once it has been filled in compatison, éaﬁposting and .

.incinerntioo are more costly and require size -and mois;ure regulation of the -

wastg ‘materials. (Gilbertson, . 1969). The ptiunry henefit of composting is the
recycling of. organic materials as possible fertilizer '(Meyer, 1972). and the |
primary benefit of the incinerator 1is that it»requires very little land ~
(Gilbertson, 1969). e
s, Composting has been extensively invéstigated, partioularly in the . S

ma;erials ond to convert them to a reusable form (Gotaas,. et al, 1953;

Meyer, 1972; Anonymous, 1975). The s:Ecific techniqhts and technologies .
for. composting are described extensively in the litigratare {Salvato, 1972; .
Aferic8n Chemical Society, 1969; Gotaas, et al, 1953; MéGauhey and Goleuke,

The question of ap icability of western technologyi%o developing conn— R
tries is of concern'in solid waste disposal and all subsystems of envirommen-' .~
tal heglth. "Flintoff (1936) suggests that certainm global differences'in-
fluence the adaptability solid wastes management technology. These are:
quality and quantit§ of waste, economics, climate, technical resources, social
and religious constraintsy and urban character. Flintoff (1976) identifies

" certain technologies as b¢ing generally adaptable to specific ‘areas, such as

the sanitary landfill in prid regions and the European manual street sweeping

" méthods and equipment foy many developing areas.’ .

'methods fog reuse
6

L

deal of research is being performed on* alternative ) .
.solid waSCes, particularly for the produétion of faod' - .
ch, et al, 19763 Tanmenbaum and Paoe, 1976; Immie and Righe—'
lato, 1976). “Recovery of proteins may be accomplished directly from. indus-
trial wasteés of the meat, dairy, and vegetable processing industries (Birch,

et al, 1976) or by culturing algae and fungi on waste materials (Birch, et al\ -

Reuse of Solid Wastes
Currently a gre

{Rolfe, P976;

- 1976:-Rolfe, 1976; Irmrie and Righelato,-1976). Rolfe (1976) discussed the

issue of food from waste materials within the framework of the current world
situation. He describes the processes of protéin produation by microorganisms
and discusses some of the :reatment procedures requiréd to render these pro-

_teins.edible by human beings. Rolfe~(1976) further posits that implementation '

of these recycling systems will -he most difficult where they are most needed,
in the developing countries.

" Waste materials may be recovered as sources of energy (Payne, 1976).
These techniques are most relevant to the developed countries in particular. .
Payne (1976) provides a discussion of the currently accepted technologies for . ‘ ’
“energy generation; converting reque to steam, solid fuel, liquid fuel, gaseous
fuel, and eleccrioity. - L

C . . - . LT ' . : '
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. . . .
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PESTICIDES, PESTS, AND PEST CONTHOL o R S
Pesticides  , : L ' : ‘
. A definition of a pesticide has been provided by Aldrich and Gooding " _
®  (1976), as "any themical or bilological agent that is capable of killing or o

limiting the undesired effects of any living organism.” Beyond thi defini-
tion, pesticides are_typically.classifiedgfuncttﬁhnlly as insecticides, ro~
-denticides, nematocides, fungicides, molluscacides, and herbicides,¥American
-Chemical Society, 1969). The dichotomous nature of these substances (e.g.,
insecticides) as both ecological poisons and lifesavers against certain inseat-
borne diseases has perpetuated an ongoing controversy over their utilicy
(Aldrich and Gooding, 1976; Higgins and Burns, 1975; WHO; 1972).. . o
' One of the earliest users of a pesticide cited in hist (Aldrich and

= Gooding, 1976) was Marco Polo, who introduced pyrethrum in EdMrope as an insec-
ticide. Earlier evidence indicates the use of sabadilla extract by certain .
South American peoples as a lice killer. oOther early pesticides include \ -
nicotine, first used in 1763 £o control aphids, and Paris green, or .cupric,
aceétoarsenite, introduced in 1865 to contyol the Colorado potato beetle (Met-
calf, 1971; Aldrich and Gooding, 1976). Metal sdlts, including thallium,

+ zinc, -copper, arsenic, lead, and mer¢ury came into usé at the beginning of. the
tbentieth‘éentury (Aldrich-and Goeoding, 1976; Higgins and Burns;_1975). The. ,
"organic" era of pesticides begart—in 1939 with .the discovery of the insecticidal .
.properties of DDT and the later discovery of the organic herbicides dhchzqg R

~ 2, 4~ dichlorophenoxyacetic acid (2, 4-D) (Higgine and Burns, 1975). ™ n '
' Pesticide ugé in the developing countyies is widespread, foi’both‘the;
control of huch‘diaeages as malarias and for protection of fdod crops from .
‘agricultural pests (Aldrich and Gooding, 1976; Vandekar, .1973). A major préb-
lem in this field is pesticide poisoning of Wumans. This has baenfsgpprted‘ -
+  © (Vandekar; 1973) in a number of developing gountries where agricultural workers
: . have not been properly trained, nor have théy been able to read th -labels on

' pesticide containers. Another incident of major import occurred in Iraq , )
(Bakir, et al, 1973) where grain treated,with a methylmercury fungicide was .o
ingested, resulting. in 6,530 cases of poisoning and 459 deaths. akir, et al-
{1973) suggest that ignhorance and a shortage of food were the pr?mggy causes

. for this outbreak. . . f o o, .

e Pesticides have been classified extensively in many source '(Haxgs, 1975; A

- Aldrich and GoodYng, 1976; Chanlett, 1973; Salvato, 1972; White-Stevens, 1971; = =

American Chemical Society, 1969; Higgins and Burns, 1975). The glassificatdons
- provided by Hayes (1975) are presented in Table 4 with a few bes in each
category. : o - " a '.f«

¢ -




R o | TABLE 4 . .

y . PESTICIDE CLASSIFICATIONS

-

. 1. 'rInorganic and organometallic posticidee (compounds of arsenic, leod,
. . mercury, chlorine, fluorine, and others) »
B ': 2. Peeticides derived from plents and other organisms (pyrethrun, nico-
' tine, rotenone, aobadilla. strychnine) . : " '

3. Solvente, propellants, and’ oil 1nsecticides (kerosene, xylene)

k.' : Fumigante and.nenatocides (chloroform, cyanides, phosphides) T
Chlorinated hydrocarbon 1neect1cides (DDT and related compounds,
aldrin, chlordane, dieldrin, toxephene)

s,

o | S
- 6. Organic phosphorus inoecticides (bromophoe,,malethion, dichlorvoe).
Q. “‘
7. Cerbonatea and relsted pesticidee (zectran, carbaryl)
'B. B Phenolic and nitrephenolic pe-ticides (dinobuton,’ dinocap)

9, . Hid&ellaneous pesticides (sulphenone)

v 10. Synthetic organic rodenticidee (worfarin, sodium fluoroacetate) ¥
11, Molluacicidee (metaldehyde) | | f
12;\ Herbieidea and'rela;ed compounds (2,,&-5, chlorbromoron) ,Av,'\
13, 'Fungicides and related compounds (ccpton, chloranil). t -. .
. "15.\ _ Chemoscerilents (aphalate, tepa)
515. -Repellants and ettractanter(chorelooe,roeet)
. . ) | :
B S
. . B
. .
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. to degradationgvartes_gregtlylbeCuéen different compounds; half~lives ranging

. *he proposes that organochlorine pesticides pose special problems due to their

. .
- ) . &
% ' ) - . .
. -~ .

-

: The general properties of pesticides specified as 'important by the

American Chemical Society (1969) in their toxicology include: a tendency

to vaporize, a tendency to dissolve in water or other solvents, & degree '

of resistance to degradation in the environment. The: degrée of resistance . .

from two weeks to two years for the chlorinated hydrocarbons-. . This resig-
tance is often incredsed in. water (WHO, 1972). The organochlorines (e.g.,

“DDT) are highly 1ipid soluble and thereforé tend to be stored in fatty SR

tissue (Moriarty, 1975). Théir hydrophobic nature also facilitates adsorp~ .
tion to suspended particles in 'water, on hottom sediments, and on.organic
matter in goil (Moriarty, 1975). Adsorption of particulates often prevents
detection of their presence (Holden, 1975). , _ . ..

Pesticide residues persisting in the environment have been extengively
evaluated to determine if existent levels are hazardous in the soil, water,
and, to a lesser degree, in the air. (American Chemical Society, 1969;
Moriarty, 1975; Holden, 1975, Metcalf, 1971), The most common soil resi-
dueg are the chlorinated hydrocarbon ihsecticides,‘including DDT (American )
Chemical Society, 1969; Chanlett, 1973; Salvato, 1972; Higgins and Burns,. .- .4r
1975). Agricultural problems associated with soil residues have been ela~ - .

»

;borated (Ho1den,¢1975;‘Hetcalf, 1971; American Chemical Society, 1969).

Examples of these are: injury to crops, absorption by food'crops, and harm
to 'soil organisms. Hotden (1975) discusses the results of sampling soil for

- persistent organic residues; raporting that, of those compounds investigated,

dieldrin was most ¥requently detected in cropland, followed by DDT, aldrin,
and chlordane. - He further specifies that in noncropland, DDT was the ‘most
frequently detected,.followed by dieldrin. The range of organochlorine in- .
secticides in soil is most typically on the order of 1-100 ppm (parts per : zf;
miilion). Food may take up residues from the .seil or may bé sprayed directly P
and is considered the primary source of pesticide exposure for the general ‘ oy
populations/ of the world (WHO, 1972)" e _ _ T
: ‘Typical concentrations of pesticides in water are usually measured in ' 4

 ppt (parts per trillion) (Holden, 1975; American-Chemical Society, 1969).

Water exposures are c¢onsidered insignificant to health relative to levels
obtained from food (WHO, 1972). Studies in the U.S. (American Chemical Soci-.” - .
ety, 1969), have indicated that dieldrin {s the mpst dominant pesticide in 2#‘6

. River bdsins, althpugh endrin and DDT are also quite commonly discovered.

A significant concern related to levels of pesticides in water is the tem-
dency of pesticides to biocaccumulate up the food chain in aquatic systems,
with harpful effects on fish and birds (WHO, 1972; American Chemical Society,
4969; Higgins and Burns, 1975). o ' ‘
Residues in air have not been well documented (Holdgn, 1975; - American

Chemical $ociety, 1969), The'deéree of exposure from air, however, with the -
exception of agricultural exposure during spraying, is cofisidered negligible
‘relative to food exposure (WHO, *1972). , . '

* The effects of pesticides op animal populations have been discussed by

Dempster (1974). 1In summary, he first indicates that toxic substances such

- as pesticides have frequently been found to reduce or destroy populdtions of

predatory species preferentially. Secondly he claims that thig reduction most

" typically results in an increase in herbivore populations. The third issue he

presents is that any form of pest control must affect populations ©f other R
species, due to interrelationships between populations in an ecosysten. Finally,

persistance and resultant effects on fauna, and nmay, cause secondary poisoning
‘and sublethal effects. :

[ =
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The LffCLfb of pesticides on animal systems have been extensively

linvestiguced ((ulugxl' 1974; Baker, 1973; Dempster, 1975; Vendekar, 19?3';

Moore, 1973; Lravbill 19755 Klummer, 1972; Hayes, 1975; Oser, 1972; and
others). The p:imary focus of rescarch in this area deals with effects of

- the persistent urganochlorine post icides, including DDT, heptachlor, diel-

drin, chlordane, and aldrin (Moriarty, .1975). Pesticides and their toxicity
in humans have baeen 1nvestiyztcﬁ extensivelyopy Hayee (1969, 1975); Davies,

et al (1974). Primary effects of pesticides have been categorized as storage,

morbidiiy, and morLALity (Merflrty, 1975). - .

- Storage. storaye, or bodv burden, of pesticides has been widely
studied (Durham, 1969; Walker;*1975), particularly with'respect to the
chlorinated hydrocarbons. Factors claimed to influence storage of a -
compound include intxnsity and duratiun of dosage, efficiency of absorp-
“ion, age, se¢x, species, nutritional stbpu&,‘integtity of .certain orgéne;
particularly the liver .and kidnevs, and intake of certain drugs (Durham,
1969). Studies Of the degree ot storage of DDT in humans have been re-~
viewed by Durhum (1969). ‘He swmmarizes the research performed in the U.S.,

B Canada, India, Isracl, and a numiev of European countries. Durham (1969)

\

discusses a direct relatiomship botween dosage and degree of storage of DDT, .
dosage derived primarily from food. A steady state phenomenon hds been re—
"ported with respect to stourage of certain chlorinated hydrocarbons affecting
the above described dose-response relationship (Durham, 1969; Hayes, 1975).
‘The ‘significance of storage of pesticides is being widely investigated.
Durhaf (1969) revicwes a number of studies on storage in persons with varioua
- digeases. HNe relatds no correlation between DDT levels stored and cause of
8eath due to neoplasm, elrdiOVIeLuldr disease, infection, or accident. . How~-

- ever, he states that direct correlations have been found between clinical

signs of poisoning tn rats and levels of DDT in the nervous system..

- Morbidity . ﬂnd Murcality A review of merbidity and mortality relation-
ships Lo pesticide exposure has been provided by Hayes (1969; 1975). Acute.
expasures ‘to pesticides Rave been widely reported, primarily in asgricultural
and disease control workers mishundling'pesticides'(Aldtich(snd Gooding, 1976;
Vandekar, 1973; Hives, 19755 Moore, 1973 Davis, 1969); by ingestion of foods
containing hightv lu\i( pesticides (Bakir et al, 1973), or in workers involved -
in the manufacture of pesticides (Aldrich and Gonding, 1976). Aldrich and
Gooding (1976) review the literature on the physiological effects of pesticide
exposures. Areas of investigation include central nervous system effects in
mammals resulting in convulsions, tremor, fever and death, and hepatotoxicity
in rodents. Abnormalities in human hepatic function were not reported (Ald-
xich and Gooding, 1976). Studics are also described (Aldtieh and Good, 1976)
relating similaritics between DDT derivatives and etetoid intermediates and
thelir possible mﬁdlfi(dtian of steroid metabolism. The above review also dis-
cusses studies of the physiological effects of aldrin, dieldrin, endrin, chlor-
dane, and heptacblor as well as brief discussions of effects under investiga-
tion related to the other major pesticide groups. .

Extensive rescarch is currently being performed on the carcinogenicities
of many pesticides (Kraybill, 1975; Hayes, 1975). Problems involved in the
study of potential car¢inogaenicity are well known and are discussed with
‘regpect to pesticides’by Hayes (1975). - A primary factor {s translation of
animal data to human\data. With %&is in mind, it may be stated that many in-

vestigators report tﬁmurogenic prqperties in laboratg:y animals of certain
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pesticides..ineluding DDT, aldrin, and dieldrin (Hayes, 1975) This re- !

-view reports othér effects induced in animals including hypersensitivity

to cold, fibrosis of- the lung, central and, peripheral nervous system
effects, and necrosis oﬁ the liver and kidneys (Hayes, 1975).

The critical issues in.the determination of health hazards from pesti-
cide exposure are: the difficulty in determining level of exposure, con-
founded by many internal and external effects (Ahyes,” 1975; Aldrich and Gooding,
1976); the relatienship (or lack of it) between animal toxicity data and human

_toxieity (Moore, 1973); the possibility of 1ong-term effects (Hayes, 1975).

~*

Peats and Pest Control 1

Pests of primary concern are the diseasé carriers (e.g., mosquitos..
flies, fleas, lice, roaches, rats,: mice; and snailsg) and the agricultyral -

‘pests (primarily insects and rodents).; Diseases asspciated with insect

vectors include plague, filaridsis, ogeﬁacereiasis.'malaria, dengue, trypan-
ogomiasis, sand fly fever, and chagas disease’ (Chanlett, 1973). Rodents are
knawn to carry many disease organisms on their bodies as do reaches, and .

‘flies. The literature on vector-borne and pest-related diseases is voluminous.-

Jt will not-be examined in this reyiew. The literature review on comnunicable

segses should be consulted for that information.

q t-.' » According- to the World Health Organization (1972), one estimate indi-

Bates that 33 million tons of hread grains and rice are destroyed or rendered
inedible by rodents annually, and the degree of damage by insects 1s at least
as great, if not greater. Another estimate in 1966 indicates that damage by
rats in the «U.S. alone cost -§10 per rat,'with.a rat population of 10 million
(Chanlett, 1973)..

Programs fur pest control have been classified as either mechanical, cul-

‘tural biolsgical, or chemical (Chanlett 19735 Salvato, 1972; American Chemical

Stelety, 1969).- A great deal of experimentation has occurred within each of

" ‘these areas. A brief summary of the advantages and disadvantages of each of
these areas will be provided.

Physical or mechanical control may involve the use of barriers or some

‘means of - temperature adjustment (Chanlett, 1973; Purdom, 1971). These methods
are often expensive afd temporary, however, immediate results may be observed.

Culturgl control, primarily useful in agriculture, involves such prac- .-
tices as craglratatisn, mixed planting, adjusting planting around pest life
cycle, or the use of resistant plant varieties. Biologdcal control may in-
volve the introduction of predators, paraaitea, or di:::aga into a pest popu—
lation or the use of radiatiom or chemosterilants. Extensive research in the.-

area of biological control exists ig the litqiature (Loomis and Broadman, 1977 :
y

Tschirley, 1974; Darsie, et al). The primary%advantage of biological control
is that no toxig substances are involved, however, the disadvantages include:
time expended for development and to gain results, the level of control may be
unacceptable and some pests may have no natural enemies.

Chemical control has been discussed extensively in the section on pesti-
cides. 1tg adViAntages include relative inexpense, fast results are obtained,
and the achievement of a high level of control (a critical consideration in the

_control of disease vectors). The disadvantages of chemical cortrols include:

persistence in the environment, harm to organisms, possible chemical intet-
actions producing unknown effects, and pest resistance. Mafty insects have been

found to develop resistance to 'pesticides (Brown, 1969; Brown, 1971).

The current trend fm pest control is toward an integrated pest manage-

ment (Barnes, 1975; Darsie et al; Brown, 1969; Tschirley, 1974; Bang et al, 1975;

Loomis and Boardman, 1977). This is especially true in the case of the control

of agricultural pests.
. L ]
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In terms of disease control, controversy still exists with respect to

the advantages and disadvantages of pesticide use. _Moore (1973) discusses
this controversy and suggests that an ecologicai{pmaah be applied to the
use of pesticides. Aldrich and Gooding (1976) stress the inevitability of
pesticide use and propose caution and further research into harmful effects..
They emphasize the importance of understanding the synergistic effects often
_ exhibited by pesticides. Victor and Mansell (1975) point out the need for
the application of cost-benefit analysis to pesticide investigations and
describe social, political, legal, and economic factors to be considered in
the establishment of a program for pesticide use. Shimkin (1969) in summa-
tion of a conference on "Biological Effects of Pesticides in Mammalian Systems,"
discusses the pesticide controversy and proposes certain alternatives. He .
suggests the following principles: that absolute safety is unattainable;

that studying the consequences of all factors qf the total enviromment is not
possible; and that answers must, reflect the nature of the questions posed.
His final proposal supports ‘the necessity for an informed and involved citi-
 zenry, that stringent national policies with respect tg pesticide ugse should
" be developed and enforced, and that technological personnel and resources to

carry out policies must be available at regional and national levels. :

RADIATION

Radiation is the emission of energy from a point of origin. The first
demonstration of X-rays, a form of radiation, took place in 1895 by Wilhelm
Roentgen. Henri Becquerel discovered, in 1896, that pitchblende ore could
darken photographic film. He alsoc showed that the ore contained gmill amounts
of uranium and thorium salts which emitted energy i1in the form of penetrating
radiations similar to X-rays. Pierre and Marie Curie continued this work by ¢
demonstrating that smaller quantities of a third radiocactive element, radium,

were also present in the ore. Additionally, they discovered that radium evolved

a gas, known as radon, which is itself radioactive. Since pitchblende ore is
relatively widely distributed throughout the earth's crust, it became apparent

- that the environment c¢ontained a hitherto unrecognized factor that ‘subsequently

' became known as radioactivity. (Rumsey, 1973). ~ .

) An account of Becquerel recalls that he carried a'tube of radium around
with him in’ his pocket for demonstration purposes. The' radium did not harm

the fabric of his waist oat, but it produced a burn on his body (Rumsey, 1973).
This initial demonstration that radiation was capable of harming living tissue,
"in this case cdusing skin erythema, also suggested that this property of radium
might be adapted and controlled for. the treatment of malignant tumors. ‘As
‘radlologists and chemists began working .with uranium, - thorium, dnd radium, they -
began to contract diseases of the blood and certain typea of cancer. It became
clear that radioactivity produced a generalized deleterious effect on the human
body. The detonations of atomic bombs and testing of more powerful devices

have resulted in radiocactive contamination of the global environment and i{llness.
Much research on the varied effects of radiocactivity has been carried out in the
last two decades, but the state of knewledge remaing ansatisfactory (Howe and
Loraine, 1973; WHO, 1972)

Types of Radiation _

Radioactivity is energy li&erated by the ftagmentation of large atoms into
smaller angs~ This may occur naturally as with atoms such as uranium, thorium,
‘or radium, or it may be produced synthetically, a process known as nuclear"

-
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~.figsion, resulting in the releese of vast amounts of energy in the form of

heat, light, noise, and radiation (Rumsey, 1973).

" A brief elementary review of the characteristics of the atom is useful
for understanding the types and effects of. radiation. All atoms are composed.
of protons, electrons, and neutrons, except the hydrogen atom, which contains
a proton and an electron. When atoms combine to form compounds, she resulting
moletple usually has the same number of electrons as it does protons and,
thus, it is electrically neutral. The electron is the lightest part of the

_atom, and the electrons are not as tightly bound to the nucleus as are the

neytrons and protons bound together in the nucleus. The electron is more
mobile and can be removed from an atom or molecule with little expended energy.

‘When an electron is removed thd resulting component -8 electrically charged

and .is by definition an ion. Ions may be charged positively or negatively and
may exist in crystals, liqujids, and gases. Any process by which a neutral ;
atom or molecule loses’'or gains elactroms, resulting in a charge, is known as

.ionization (Salvato, 1972),

_The ionization resulting from radietion absorption has significant health
effects. The production of ions within tissues can injure plants and animals
as well as cause somatic and genetic damage in human beings. The types of
damage caused, methods of -detection and the means of controlling exposure to -
ionizing radiation will be discussed in later sectioms., '

The common types of radiation are X-rays, gamma rays, neutrons, alpha
particles, and beta particles. X-rays and gamma rays are similar. A brief
description of these types and their characteristics as presented by Salvato

(1972) appedrs below:

"Alpha particles have. large specific ionizetion values. Since they
create many ions per unit of path length, they dissipate their energy rapidly
and penetrate only 3 to 5 ¢m of air. A thin sheet of paper will stop the

particle. Alpha particles have a positive electric charge, exactly twice that

of an electron, and a mass of féur, the same as a helium atom, The particles -

are normally a hazard to health only in the form of internal radiationm.

"Beta particles are light in weight and carry single charges. They
are high-speed electrons that originate in the nucleus. Their specific ioni- .
zation values are intermediate between those of alpha particlee and gamma and

X-rays. They ionize slightly, dissipate their energies rather quickly, and

are moderately penetrative but are stopped by a few millimeters of aluminum.

‘Beta particles can be a health hazard either as internal or externel radiation

due to the ionizatdon in the tissues.

"X-rays and rays move with the sgeed of light. The only difference
in this respect befween gamma rays, X-rays, and visible light is their fre-
quency. X~rays and amma rays ionize slightly in travel and are very penetrating .

compared to alpha and beta particles. They constitute the chief heelth ‘hazard ;ﬁiyf
.+ of external radiation, although ggmma rays can be & hazard also as internal "
. .radiation. Whereas gamma rays come from.the nucleus of an atom, X-rays come

from.the electrons -around the nucleus and are produced by’electron bnmhardment;
As 1s commonly known, when x-rays pass through an object, they give a shadow

 picture of the denser portions on film or a'special screen.

' "Neutrons are uncharged high-~energy particies that may be given off under
certain conditions and can have boty physiological effects and the ability to
uwake other substances radioactive.  Neutrons present major problems in areas
around nuclear reagtors and particle accelerators.

" Radionuclide is a radioactive isotope ol .an element. A radionuclide
can be produced by placing material in a nuclear reactor or particle accelerator
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(cyclotron, betatron, Van de Greff generetur) and pombarding it with
neutrons. -Radionuclides have particular application &b tracers in .many
. areas of medicine, industry, and research. Mixing a radionuclide with a
'~ stable substance makes possible study of the path it follows and the
physical and chemical chenges the substance goes through.“ : B

Radfobiology -- ‘Biological Bffectd) of Radiation :

‘ Radiation which is capable of\producing ionization and which is
absorbed can cause damage and injury; It is thought that the harmful
effects of fonizing radiations come from their contact with .atoms and
molectiles in the living protoplasm. It pas been suggested that the ionizing
.rsdiation influences the normal chemical précesses within the cell with the
formation of other molecules and/or substances.” These may in turn cause

i othey effects (Rumsey, 1973; Selvato, 1972 HHO, 1972 Upton, 1969)

'Meaeurement ‘ ‘

In considering radiation unite, it 13 necessary to dietinguish between
the Eollowing four quentities- exposure, absotbed dose, dose equivalent and
rate of disintegration.

Exposure is the sum of electrical charges of the ions of one charge - ‘
present in a unit mass of air under certain conditions. The unit of measure-
ment is the roentgen (R). It is applicable only to x-reys and gammia rays.-

The absorbed dogse is the radiation energy imparted to unit mass of a
specified medium. The unit of absorbed dose is one rad which represents the
absorption of 100 ergs. ‘per gram of medium,

] ‘'The rem, short for roetgen equivalent man, is a measurement unit de—
signed to take into account the biological effectivenss of a given absorbed
dose or dose equivalent. A quality or damage factor is used to cenvett rads.
to rems for radiation protection considerations.

‘ The rate.at which atoms of radicactive sources disintegrate 1s measured

-~ in curies. The radiocactivity of one gram of radium is approximately one curie.

' Different organisms as well as different cell types within the same
organism possess varying degrees of radiosensitivity. For instance, dosages

-of some thousands of rems are required to impair the reproductive capacity

of certain bacteria, whereas the growth of certain human cells 1is inhiBited

by as little as 100 rems (Rumsey, 1973). In humans, the lethal dose of radi-

. ation to the whole body varies from 100 to 1,000 rems. In the human body the

7 most sensitive tissues include the gonads, the lymphatic glands, the haemoi-

. etic cells of the bone marrow, and the small intestinal mucosa (Forester,

s . 1973; Rumsey, 1973). Young cells and children's tissues are more radiosensi- - -
tive than are those of adults. Absorbed dosages of radiation are frequently
quoted in terms of a particular organ of high .sensitivity, for example, the

"gonad' dose'~or the "bone marrow dose.” Measurement of low-energy radiation

- and its blological effects is discussed in detail by Gibson (1974) ,

The biological effects of’ radiation depend not only upon intensity of the
radiation but also on the time of exposure. Natural radiation exposes the
human body, at a constant rate of approximately 0.1 rems annually. A radio-
logical examinatioy may produce a similar annual exposure but at a far higher
dnee rate, the aesrel .exposure 1ast1ng only fractions of a second (ICRP, 1970).

-

Sources of Environmental Radiation '
" The sources of radiation are categorized as internal or external depending
on whether the source is inside or outside the body. -Internal radiation occurs

= . ) ’ . ,' . . y 2
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follouing the. insestion or inhalation of radiocactive aubatancea. If such
substances are not excreted but instead are incorporated into the tissues of
‘the hody,'then the source rests permanently in contact with living oells'
causing the maximum potential damzage (Howe and Loraine, 1973). !

- Natural radiation has four components: terrestrial radiation, cosmic
radiation, atmospheric radiation, and internal radiation. ‘(WHo, 1972* Rumsey, B
1973; Miller, 1974). ° X g

Terrestrial radiation emanates from: natural radioactive elements auch
as thorium, uranium, and radium that occur in the earth's crudt and ‘soil.
These elements are still present and exist because of the long half-lives they
~ possessa. The absorbed dosage of gamma rays from this source varies because
of the varied soil and rock compositions thst exist in different parts of

the world. _
: : Cosmic radiation originates in outer space and reaches the earth's sur-
- “face after reacting with, and being partially absorbed by, the earth's atmos-

Phere. The dosage from this source varies by approximately 14 percent with
. latitude, bit to-a far greater degree with altitude above sea level (Rumsay,
1973). : -
Atmospheric radiation comes from the radioactive gases radon and thoron
present in minute amounts.
Internal radiation constitutes apptoximateiy one-fifth of all natural
radiation dosage. The most important radioisotope is potassium 40 with carbon
14 contributing to'a lesser degree. Recently, it has been discovered that the .
human diet furnishes the body with varied amounts of radiation mainly in the = ‘
' form of alpha emitters such as radium and thorium (Miller, 1974).
. Sources of man-made radiation can affect the total population of the
planet or a significant portion of ‘the population in a particular country,
and individuals who come in contact with radiation typically because of their
o ‘~‘occupation The wide variety of hazards generated by man-made radioactive
agents are reviewed by Brodine (1976). He discusses the means of assessing
and evaluating these dangers as well as alternative technologies. The litera-
ture reflects five sources of radiation that will be briefly described here:
fallout from nuclear explosions, nuclear power plants, medical radiology,
occupational exposure, and consumer goods. )
‘ The detonation of nuclear devices in the atmosphere produce radiation
poIiution that affects the entire planet. The radioactive substances injected
_ into the stratospﬁete are deposited on the earth through rainfall (Rasmussen,
1974). Those subgtances that decay rapidly (i.e., those that have short half-
. lives) have largely vanished, but radioisotopes with a long half-life, such as
strontium 90, caseium 137 and carbon 14 still affect humankind (Vaughn, 1976).
(Strontium 90 has a half-1life of 28 years; caesium 137 30 years; and for car-
bon 14, 5,640 years.)
: Radioactive fallout affects humans in tvo ways: (1) by radiation from
fallout deposited on the ground; and (2) radioactive materials agsimilated
into plants that pass into the human body directly or indirectly (as in milk
and its products). Once ingested, caesium 137 and carbon 14 &re distributed
: evenly throughout the body. Caesium W37 is excreted.from the body within a few
\\\ Ag*:QS;hs. However, the effects of strontium 90 are much more hazardous. Rumsey
(1

s

3) explains, "The body is unable to distinguish between the elements
strontium and calcium, so that both are incorporated almost permanently into
bone. As a result, radioigotopes of strontium irradiate.the blood-produeing
‘cells of the bone marrow as well as the entire human skéeleton." ‘

‘ ' The United States Scientific Committee on the Effects of Atomic Radiation
(UNSCEAR) estimates the dose commitments from fallout. See Miller (1974),




. . . Forester (1973) and Gray (1976) for additiomal current information on ex~ S
. posure and health effects from thig source. o ; T .
The increased use. of and interest in nuclear 1nduétry has been accom-
panied by a vast literature on the human and ecologic effects of ‘these plants,
- Sagan (1974) discusses these effects emphasizing the sources and quantities of
radioactive materials that enter the environment. The International Atomic ~
Energy Agency (1973) recently published a series of papers on topics surround-
' ing the production, behavior, and effects of radionuclides released by nuclear
industry. Eichholz (1976) presents design and technical features of these
power plants that affect the envirofment and discussions of the treatment of
radiocactive effluents. The American Nuclear Society (1976) has published a
very valuable series of papers . in Controlling Airborme Effluents from Fuel
Cycle Plants. These papers discuss methods of. measuring the transport and"
. dispeérsion of these effluents (Hanna, 1976), plant retention of the effluen;s_
‘ (Vaughan, 1976), dose consequences (Kahn, 1976), government control (Richard~ J
’ son, 1976), and many other important aspects of nuclear power usage. Efficient
/" . and economical use of radioactive wastes is discussed in Davis (1974). '
; ' One of the.most common types of ionizing radiation in developed nations
.1s the X-ray. . It is produced by fluoroscopic equipment, radiographic equip-
ment, X-ray therapy equipment, dental X~ray machines, X~ray diffraction appara-
tus, industrial X-ray machines, the shoe~-fitting fluoroscope, etc. (Salvato,
1973). 1Individuals undergoing routine X-ray procedures with this'equipmeht §
are not considered at risk (Rumsey, 1973). A genetic doge to the whole popu-
lation is estimated by integrating the doses absorbed from each radiological
- procedure for total number of persons irradiated. -t .
- The increasing use of radioactivity in industry and medicine and the )
proliferation of nuclear power plants has increased the mumber of people ex- .
‘posed to radiation (Salvato,  1973; Forester, 1973; Landau, 1974). The dose. .
of radiation received by workers in thdse industries ig monitored by means of
radiation-sensitive film badges designed to conform to in:ernational.stanﬁards
of radiation safety (Biology and Health Physics Division Report, 1974). _
§ Standards of radiation safety are expresseéd as maximum permissible doses
~which are agreed upon by the Internationgl Commiw€ion on Radiolggical Protection
*  (ICRP). These ICRP recommendations are Gniversally accepted (Ruksey, 1973).

"~ Since it is not possible to state with certainty that any dose of radiation .
is harmless (Landau, 1974), ICRP recommendations are based om practical con-

+ siderations which attempt to balance the advantagés and hazards of using radio-
aativity. Thus, maximum permissible doses for occupational exposure are higher
than those for the general public. Landau (1974) reports on the problems associ-
ated with asséssing low dosages and the difficulties in carrying out monitoring
schemes for the public. ‘ ' o :

' The radioisotopes present in the luminous dials of watches and clocks,
and {n television receivers, creste absorbed dosages of radiation that are: 3
-negligible. This has resulted from the introduction of isotopes with emigsions | -
of low penetrative power (Rumsey, 1973; WHO, 1972; Brodile, 1976). : ‘
. : s ‘

The Effects of Radiation on Health . - '
The effects of fonizing radiations on health are generally classified under
two headings: somatic disease and genetic damage. Both somatic disease and
gk' genetic effects from radiation exposure may not be evident for months, years,
' or a lifetime. A dose of 500 to 2,000 rad of total body irradiation, delivered
over a short period of time, results in death within about a week (WEO, 1972).

v
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Cancer is the most predominant somatic disease or condition caused by
low dosage levels of radiation; The appearance .of the first symptoms can
vary froim two years to thirty years after original exposure (Rumsey, 1973).
There is gvidence of other late _effects following high doses: cataract for-
pation, possibly neurological damage, general shortening of the life, span,
~ impaired fertility, bone marrow atrophy, a reduction in the cellular defense
mechanism against infection, and impedence of growth and development following
previous irradiation in utero (Rumsey, 1973; WHO, 1972). .
The frequency of different fypes of tumors has been found to be hfigher"
~in irradiated populations. This is true of thyroid carcinomas in patiénts
glven X~ray therapy to the neck in childhood, carcinomas of the lung in workers
. engaged in mintng uranium ores, haematite and fluorspar, haemangioendothelio-
mas of the liver in patients injected with drugs containing thorium, and mis-
" cellaneous types of neoplasms in atomic bomb survivors and in patients sub-
Jected to radiotherapy (United Nations Scientific Committee on the Effects of
Atomic Radiation, 1969, cited in WHO, 1972). The occurrence of these diverse
* growths indicates that the neoplasms caugsed by irradiation may result from
irradiation in widely differing conditions of exposure. o . -
Knowledge of the long-term effects of acute and chronic doses of radiation ~
o is far from complete. Brodine (1976), the ICRP publications, Miller (1974), -
S Sagan (1974), Forester, (1973), Cohen -(1976), 'should be consulted for current
and more detailed descriptions of this research on tissue sensitivity, disease
. effects, dmd dose estimations. _ ' S L
‘ ‘ ' The mechandsm through which radiation induces genetic damage is ‘unknown '
but the effect on the céll ducleus is known to be two-fold (Rumsey, 1973). v
First, radiation may directly damage and thus modify chromosomal structure,
and secondly, radiatiom may increase the geme mutationm rate. In successive
generations, both these genetic changes can be manifest in general reduction
in intelligence; emotional stability, physique, viability, and other attri-
butes and in specific visible detriments resulting in disease st’{e_s (Miller,
1974) . S ' ’ , o
-The relationship between biological effects, health effects, and doses
of radiation is currently being identified (Landau, 1974).— The importance
of this research and the problems associated with hazard®assessment are sum-
marized by Rumsey (1973): “The need for safe maximum permissible dose levels
~1s of paramount importance if the predictions for the future use of nuclear
energy and-all other forms of radioactivity are to be fulfilled.  Safe dose o
levels are estimated, however, by extrapolation frem observations on the effects
on humans of much higher doses of radiation. Moreover, these higher doses are
- never continuous, varying from's single dose resulting from a nuclear bomb de-
tonation to a small series of exposures arising from radiotherapy courses for
ankylosing spondylitis. Experiments on various laboratory species provide
.valusble information on the relationships between radiation dose and cellular
. "damage at lower dose rates. Neverthelegs, the science of hazard evaluation in
radiobiology is still imprecise mainly because the dose-response relationships -
-at low levels of radiation exposure in the human remain unclear.”

OCCUPATIONAL HEALTH

The hazards encountered in the occupational environment are numerous,
resulting from a multitude of physdical, chemical,Abiglaéieal, and psychosocial
influences. A complete analysis of hazards encountered in the work environ~
ment- has been provided by Mayers (1969). Research in this field abounds and
is growing; occupational health being a critical concern in the developed :

countries particularly (CIBA Foundation, 1975). {

¢ . ' _ . .
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* Chemical Health Hazards
Toxic or harmful chemicalq may be classed as dusts, fumes, mists, vapors,
‘gases, or solvents (American Chemical Society, 1969). The degree of damage
incurred by the human body, as 1s well-known, depends on the extent and dura-
tion of exposure. = . | SR
Dusts may be of organic or ‘inorganic origin; resulting frow fragmenta-
tion of rock, metal, coal, wood, and grain. Following inhalation, certain
inert dusts will be easily eliminated from the respiratory tract while -others,
guch as silica, will be retained reulting in pulmonary fibrosis (Waldbott,
1973; Paretto, 1971; WHO, 1977).. ~Other pulmonary fibrotics include barium,
carbon, cobalt, and iron oxide, (Waldbott, 1973)/ o
.- Coal, although typicallyiexpelled from the respiratory tract, is knoun
to be involved in the causation of "black lung,”" a fibrotic disease typical
S in coal miners after many years of comstant exposure (Waldbott, 1973; Naeye
§  'ond Dellinger, 1970; Lanchart, et al., 1968). Lo T
. Asbestos, a fibrous silicate, presents a hazard to health as both a
fibrosis-producer and in the causation of mesothelioma and lung cancer (Wald-
bott, 1973). Exposures dre common in the construction industry, asbestos mines,
textile industry, and in manufacture of fire-proof equipment, R
' Lead may occur in t'e air as a dust or a fume; emitted most typically from
mines, smelters, paint manufacture, welding, gasoline, and battery manufacture.
Human contact with this element occurs-from air, water, and food by inhalation,
" 1ingestion, or dermal contact. The health effects of lead exposure are of
‘current concern internationally and. extensive recent literature exists on the
‘subject (Smith, 1976). Chronic lead poisoning in children between the ages
: of 1 and 3, associated with "pica," and oftef leading to permsnent neurologi- )
. - cal damage, mental retardation, and epileptic seizures, is of critical concern
. (Waldbott, 1973; WHO, 1972). oOther associations with lead poisoning include
sterility in women, abortionms, stillbirths, and premature births (Waldbott,
1973). S C - S

¢

Solvent vapors of toxic hydrocarbons are commonly contacted in a variety
of industries too numerous to elaborate. General effects associated with many
of these include anesthesia of the central nervous systenm (WHO, 1972), Litera-
ture related to other, e specific effects, is extensive.

' The most signifig?ﬁf gases encountered in the wotk enviromment, especially
from a consideration of-ubiquity, are carbon monoxide and sulfur dioxide. The
health associations of these substances have been addressed -in the discussion
of air quality in this paper.

Physical Health Hazards . ‘ b
Physical agents, primarily vibration, lighting, ulttaviofgt radiation,

heat, and 'cold, are frequent causes of 1llness and injury (Phoon, 1975). Ex-

posure to vibration over an extended period of time has been found to cause

~ injury to joints (WHO, 1972). Levels of 1llumination for the performance of
certain tasks have been established (Jones, 1959). Long term exposure to in-
sufficient lighting may lead to acute and chronic effects exempd ed in miners’'
nystagmus (WHO, 1972). Ultraviolet radiation exposure associasted with acute
confunctivities and keratitis has been reported although disability does not
appear to be permanent (Olishifski and McElroy, 1971). Work in an extreme cold
environment has been associated with erythrocyanosis, immersion foot, chilblains,
and frostbite (WHO, 1972). Heat stress has been Found to lessen alertness and

' has been correlated with increased accident rates (Metz, 1967).

r




Biological Health Hazards R - 4
Those occupational diseases of bielagical origin are often common in the,

.developing nations, especially where proper sanitation. is not practiced. Some
-of the more common examples are listed here: anthrax from wool-sorting of in-

fected hides; bagassosis from fungi in cotton; tetanus from wounds; brucellosis
from contacting infected animals in the slaughtérhouse; ancylostomiasis and -
schistosomiasis in plantation workers (WHO, 1972). Czapski and Kloetzel (1971)

- report that 59 percent of those Brazilian plantation workers regularly contact-

ing water in the course of their duties contracted schistosomiasis as opposed
to only 10 percent of the unexposed workers. :

<

Control Te&hnigues'

.dusts, airborne allergens such as pollens, and natural radioactive particles. .

An important aspect of industrialization on the- increase im oécupational
environments in developing countries is the potential increase in health hazards.
Industrialization increases the variety of pollutants, degree of pollutants,
and health hazards in the enviromment. Althohgh -industrialization often up~
grades thie economic and social status of some people. the long range and latent
health effects of such changes must be cgnsidered.

: Two effective strategies for contt%lling health hazards encountered in the
occupational environment are monitoring (of sources and individuals) and in-
corporating safety measures in the expanding technology (CIBA Foundation, 1975)

AIR QUALITY =

An historical perspective of air pollution from primitive times to the
present has been provided by Stern (1968), detailing pollution problems" associ-
ated with the least developed societies to the most developed. In industrial
societies, air pollutfon hazards associated with smoke from domestic heating
and cooking or airborme naturally occurring substances such as’ allergeﬂs ,
existed. The advent of coal burning for energy initiated the gen rally re-
cogtiized beginnings of air pollution. Smoke and sulfur dioxide ate the primary
pollutants produced, causing significant reduction of visibility increased
discomfort. The substitution of petroleum products for coal prodyiced further
air pollutants: nitrous oxides, carbon monoxide, hydrocarbons, apd lead, and
under special conditions, the most toxic photochemical axidants, zone and
peroxyacylnitrates. ‘

The relative importance of air quality to the developing couptries has
been questioned by many experts in the field Govermments often chdose to
trade air pollution for increased affluence (Kirov, 1975; Hanlon, 77y. It
has been documented, for example, in India, that people are aware of the
existence of air pollution but do not believe that it constitutes a problem
in the context of other more serious health hazards (Bladen and Karan, 1976).
Another consequence of this deliberate ignorance of air pollutants is the lack
of attention to air quality. Some researchers (Mustafa, 1977) purport that
not until air pollution is recognized as significant in a soclety will adequate
data be collected'to determine its extent and impact on health.

S ~

L]

Pellutants B

Natural sources of air-pollution are. numerous including fog, windblowh

However, the most ubiquitous and harmful substances are by-products of human
civilization from metallurgicasl plants, power plants, domestic heating, refuse

burning, grinding, demolition,, transportatian, and industry (Sternm, 1968; WHO,

1972; Mustafa, 1977). .
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The air pollutants generally considered significant to health are the
oxides of sulfur, oxides of nitrogen, carbon monoxide, hydrocarbons, iron
oxides, lead, beryllium, other dusts such as silica, and the photochenical
oxidants:_nzone, perosyacyl-nitrate, and nitrogen dioxide (Waldbott, 1973;
Aperican Chemical Society, 1969). ‘ ' = .
. Health Effects o ) ‘ S - '
- Dati on the health effects of ‘air pollutapts are derived, primarily,
- from epidemiological and animal toxicity studié§. Difficulties ericountered
-in the establishment of cause and effect relationships between pollutants
and health are compounded by the general long-tetm nature of health effects,
the difficulties in measuring actual exposures of individuals, problems of
translating animal fo human data, inadequacy of human health data, and a .
paucity of environmental data on air pollutant levels (WHO, 1972; Stern,
1968; Mustafa, 1977). = : o ' S
Diseases most commonly associated with air pollution.are: bronchitis, -
emphysena, asthma, lung cancer, chronic obstructive pulmonary disease, and
preumoconiosis ot occupational lung disease (Goldsmith, 1968; Mustafa, 1977).
Workers in the cotton and jute industries, common in- the developing mationms
of Asia, have beeti found to.contract byssinosis, ‘a form of . granulomatous lung
disease (Goldsmith, 1968; El Batawi, 1974). Wood burning, a method still com-
monly used for cooking in many rural areas . in developing countries, has been
associated with a higher incidence of lung cancer'(Cleagy, et al., 1968; .-
Smith, 1968; Steiner, 1964); and higher incidences of respiratory diseases.

* - in Children (Sofoluew, 1973). Other industries posing potential hazards to

the respiratéry system are the pottery industry, mining, and agriculture.
These have all been associated with forms of fibrotic or gramulohatous lung’
disease. ' . ' R ) Y
The effectq of acute exposures to air pollutants are difficult to assess.
Very few incidents of this type have been well documented either due to a
- lack of health data, a lack of envirommental data, or both. Studies in the
United States, Europe, and Japan have indicated a positive association between
“increased levels of sulfur 'dioxide and increased mortality,reﬁpecially in the
aged and those with chronic obstructive pulmonary disease complications (WHO,
1972). N : : . - v
Morbidity and mortality resulting from chronic exposures are also diffi-
cult to document: However, some studies indicate that mortality and morbidity
. due to respiratory causes increases in areas with high atmospheri¢ pollution
(WHO, 1972, Winkelstein, 1968, 1968; Morris and- Shapiro, 1974; Beuchley, et-al.,
1973). Confounding variables such as cigarette smoking, occupational and pre~
vious exposures have led many researchers to perform studies with school
children. These studies indicate an increase in respiratory illness with in-
‘creased air pollution (Lunn, et al., 1947, 1970), and it has been postulated
that these exposures may lead to-chroni¢ obstructive pulmonary disease later
in life (Douglas and Waller, 1966; Paccagnella, et 41., 1969; Symon, 1974;
Kumpf, ‘et al., 1974; Colley and Reid, 1970). The above studies primarily
- reflect the negative consequences of %ertain levels of smoke and sulfur dioxide.
- The issud of the relationship of lung cancer to air pollution is contro-
versial. A general review of this_Eopic has been providéd by the Royal College
of Physicians of London (1970). Extensive literature exists supporting both a
causal and a noncausal relationship. _ ) : .
Exposure to air pollution may also cause impairment of function and per-
formance. Some researchers have found correlations between decraased respira-
tory function and increased air pollution in patients with chronic bronchitis

~
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,"(Salvate, 1973y,

and ‘emphysemna (HHO, 1972 Spicer, 1967; Lawther, et al.. 1970 Remmeis and '
Balchum, 1965).. However, others have not observed this relationship under -

‘similar conditions (NHO, 1972, Rokaw and Massey, 1962; Schoetlin, 1962) .. - .

. . o -

Interventien Techniques
Devices and methods for monitoring air pollutants are numerous and
varyewith the type of pollutant. ,h Particulates are most commonly monitored &

by dust-fall determination, hi-volume sampler, centrifugal collector or

impinger (American Chemical Society, 1969; Salvato, 1972). Swmoke may be
. manitored by automatic smoke sampler or by use of the Ringleman Smoke Chart
(Salvato,- 1972; American Chemical Society, 19696 Gases are typically sampled
using impregnated-tape samplers or, for the most technically advanced, a con- -
tinuously monitoring analyzer (Salveto, 1972' American Chemical Soceity.
1969). :

f . L -
L] . . ‘ ¢
‘u - .

Control Technologies - ) ,

.

Appruaches to pollution control include a substituion af the;materiale Lo

leading to air pollution, personal protection. devicee, dilution, isolation
of the hazardous operations, and méthod and process changes. Most common is .
- the use of emission control equipmejt .
' ' Equipmenﬁ for the control of gir pollution emissions are designed to
emgve or reduce levels of particuihtes,‘aerus s, and gaseous by-prodycts
‘ﬁteeulting from inefficient design and operation, Some common collectors,
-useful for dust ceptrol, are: settling chamberp, cyslones,” and sonic collec-
‘tors (Salvate, 197 . Baghouse and cloth-screen filters are tsed to remove
‘particles from gases, and. electrical precipitatdrs have -applic#tion in pdher
“plants, cement plants, metallurgical refining, and chemical industries for -
" the collection of fumes, dusts, and acid mists. Scrubbers are wet collectors
generally used ‘to remove particlés that form as mists, and afterburners are.
used to complete combustion of unburned fuels and to burn odoroue gases

4

The utility of ‘he ebove
"of the air pollution problem
priorities eeneglished locdl

pment will, of enurse, depend qn‘the extent,
conomic and mnnpower-feasibilitiesé and other

. . s - . r‘ b
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FOOD SANIT&TiON ' | . S

Cas .

Foed sanitation is considered to be a critical issue in the developing
as well as the developed countries. As is well-known, food serves as a vehicle
for a variety of disease organisms. Many surveys have been compiled of the
types and Sources of microbiological contaminants in food. (WHO, Expert Com=
mitteé on Microbiological Aspects of Food'Hygiene, 1968; Frazier, 1970). Con-
tamination of food may occur at any stage in its delivery to ‘the table; initial
- contamination before processing; during food processing, during transport,
handlimg in market or home, and from contact with water in the home. :

THose types of foods typically presenting a hazard to health by micpobiai
‘contamination are dairy products (Joint FAO/WHO Expert Cogmittee on Milk Hy-'

giene, 1970), fish and shellfish, meats (Jcint FAO/WBO ert Committee on "~ . ..

Meat Hygiene, 1962), and egge. . .
o ' A, ¢ -

Contaminan@s

- ¢ ‘ ’ -

The bioiogical cantaminﬁnts are considered to be the most critical: pol- 7",

luters of food in the develeping countries (examples ®re found in Easen; Jr.,’
‘et al., 1967; Worth snd Sheh, 1969 Buck, et ai., 1970 Mata, 19?6 Knight. 1973)
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These rmay be clasgified as bacterial, vi;éL and tiﬁketésial,‘paraaif&c,-and .
fungal. Characteristic bacterial diseases ‘transmitted in food are: salmonel—

loses, botulism, staph 1nfec§§:ﬁs, shi;elloéih, chelera, and diptheria (WHO, -
1972; Chanlett, 1971), Viraland rickettsial diseases include infectious - -

hepatitis, Bolivian hemorrhagic. fever, and Q feve® (WHO, 1972), Parasitic kR

diseases such as, trichinogis, tapeworm diseases, and protozoal dipeases such

as amoebic dysentery and toxoplasmosis are also common (Okpala, 1971; WHO,

1972; Chanlett, 1971). - - °* . _ i
Foods ‘may also be contaminated with ‘chemical substances usually con~

: tacted through the soilj lwhter, or chemical sprays. These chemicals may be

naturally occurring metals or nonmetals, or synthetics. The metals include
lead,” arsenic, mercury, cadmium, cobalt, <in, and manganese. The 1inegqture :
on the@e substances is extensive and will be coneidered in the disqussion pf
water and water pollutants because they are usually found originally in that
medium. Nonmetalic substances include the trace substance selenium and ‘natu-
rally occurring poisons such as mycotoxins (Aleksandrowica, et al., 1970) and -
ergot (WHO, 1972). Extensive research is being performed internationally on
the mycotoxﬁg aflatoxin (WHO, -1972) and a relationship between the incidence

of human liver cancer in certain African countries and aflatoxin levelg in .
foods has been suggested (International Agency for Researé¢h gn Cancer, 1971),

The iacidence of liver cancer in the -People's Republic of Mozambique, for

&

example, ‘was reported to be the highest ip the world in 1972 (WHO, 1972).°
Toxicants in foods from residues pf cliemicals used in growth and pro-

~cessing include pesticides, disinfectants, synthetic fertilizers, and growth‘

regulators. The most ubiquitous and well studied of these are the pesticides. -
Pesticide contamination” has been reviewed in an earlier section.. ' =

-
“ .

Food Sanitation Techniques S C - . :
- &t has been reported that awareness and practice of food sanitation tech~
niques in rural- developing communities is inadequate (Eason, Jr. and Board, .
1967; Worth .and Shah, 1969; Buck, et al., 1970, 1972; Wolman, 1975; Knight,
1973; Sofoluwe, 1973; Wolman, 1974). Cultural and:hygiene approachkes to food
protection goals withigzthe traditions of most societies have been described

as inversady related; where abundance and palatability_(withinAthq'1ocal.frame'

 ‘0£ reference) are primiry concernsvanduffggﬁom.from pathogens is least impor-

™ - .tant culturally, these emphases are re 3
- *(Chanlegt, [971). . 3

-~
-

. .

¢&d from th¥ hygienic perspgctiVe .

. Intérvention of sanitary techniqu Qﬁuﬂ he deiivefy of ﬁagda'maf‘ﬁ rac-~
ticed yat a number of stages: during growth and production, while hand?i oods,

..and during food procegsing. Principles of sanitary animal husbandry, inspec-

tion of animals before agd aftef-slaughégr; inspection of crops, storégg of =
foods at proper temperature and with protective cave;ingtftrea:ment of foods. -
to kill pathogeny, and home sanitation are basic measures recommended (Sal-

© vato, 1972; Chanlett, 1971; Purdom, 1971). Extensive literature exists on

principlés and practices of food sanitation -(Shiffman, 1974). . . .
‘ Preservation of foods by some . treatment procedure is typically recom~

* ‘mended for disease prevention. Techniques include dehydration (e.g., freeze*

drying, sugaring, and salting), fermentation, curing, plckling, additiongsf _
Preservatives, high temperature treatment (e.g., canning, pasteurization s and
low temperature treatment {e.g., freezing). ‘These methoeds will not be elabo-

- rated here. General reviews are available (Chanlett, 1971:; Salvata, 1972;

s
{

*

Purdom, 1971) wnd documentation of all technidueg are abundant.(wﬂo, 1968).

. . .
. * - ¥
¢ . § . o : .
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In the 1974 WHO "'Guide to Simple Sanitary Measures for, the Control of
Enteric Diseases" the following retommendations are made regarding food sani-
tation: "Food sanitation programmgs in the developing countries must take
account of differences in the narure of the problem and in the possible solu-

o .tions for rurgl and urban areas. °“The urban food sanitation in the developing"
situation countries (sic) varies ‘throughout the world. However, there are a
number of permanent food establishments, sach as restaurants, foad stores,..
and food pro¢essing plants,, that are similar to those found i{n the more
developed countries. Sanitation control for these establishments has been, .
described *in detail in many guides #nd legislgqtive digests. However, most oﬁ‘,'

. ' thege sources of {nformation do not deal with .the problems of the main pur-

- veyors of food in.less developed’ dountries, that is food vendors. The food ~
vendor may be icinerant or he may sell food in the market or in some other
-place. - o

. "The problen of eanitation for -the vendors and.in the food market is a’

- major oné in the developing countries, and the high ratio of food vendors to

food control persommel accentuates it: One approach to solving the problem

1s to budld new markets with’ water supply facilities to accommodate the food

vendors; however, these efforte-ere not sufficient to deal with the continually

expanding problem, ' The situation was assessed in a receat report on cholera -

(US Agency for Iiternational Develepment, 1971), which noted that it was. not

practicable to apply food controls to retail dood (sic) outlets; therefore,

as much as pessible should be dome (sic) in the wholesale markets. For in- - °

stance, the wmost foumon. (sic) cause of food contamination is the practice

of washing green vegetables-with water that may be polluted. This is often

- done while the vegetables are in transit. Therefore, safe water should'be .
. supplied“at supervised points along the route. ‘ ’
'The health problems of festivqls and fairs are related to food vending '
gsanitation. In India, for instance, religious festivals and pilgrimeges are
very important evenfs in the-1lives of the people, and the role of such festivals .
~ in'the epidemiology of cholera has already been-mentioned. Indeed, vast num-
bers of people congregating in small areas create additf{onal problems over and
above thoge encountered in normal community sanitation. Refuse and excreta
disposal and the supply of safe water are all conneécted with the food sanita- .
tion problem. Special measures that can be taken in regard to food sanitation‘
include: : :

(1) prohihiting the sale of cut fruits end uncooked veget&bles,

. .o (2) \covering food as a protection against flies} N

- , (3) controlling the quality of wiker and ice ‘used ta prepare:-foed and

. ‘ drinks;

‘ - {4) waking pravisions for the disinfection of utensils comfng into

contact with food, and promoting the use of single—service con-

tainers, including those made of leavés and burnt clay as well

as the ‘more modern varieties; .

{5) organizing health education programmes, including‘the distribution v
 of 1nformative pamphlets." - - . 1.

LS
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NOISE | SRR N

Noise has been defined as "a sound without agreeeble musical quality, or
as an unwanted or undesirable sound.” WHO, 972) The molecular movements of
atmospheric gases create '"sound pressure;’ variations in atmospheric preseure.
South pressure levels are expreesed in microbars, decibels (dB), or dynes per
‘square centimeter (Bell, 1966; Kryter, 1970). : o
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The auditory system itself is complex and is further éompl;nated by

its associations with such gystems as those.of balance, vision, general
activity level, and circulation. The sense of hearing, therefore, must be
congidered with respect to these related systems. Fér example, communication
results from an interrelationship between hearing and phonation. Other vari-

ables interacting with hearing include age, sex, and sociocultural background.

. '
Health Effects ‘ L T : :

The effects of noise are most easily measured with regpect to impair-
ment of hearing. However, thiese may include physiological, ﬁsychophjsieal,'
and -psychdsocial impacts on health and behavior. . - ‘

The auditory field extends from 20 to 10,000 Hertz with the audibility
threshold at its minimum at 4,000 Hz; the zone of impairment of the percep-
tion of high. pitched tones occurring in thé early stages of hearing loss

. (Cooper, '1975; Kryter, 1970).

‘The ear does possess a protective mechanism against ﬁoise,'the acoustic
reflex. This reflex is. caused by siwultaneous contraction of the stapedius

. and tensor tympani muscles, reducing the amount of energy transmitted to

‘the sound Teceptors® This mechanism, however, is limited in its protective

: 'ability due to. fatigue in the muscles involved and a 10 millisecond time delay. -

Direct physiological effects of noise to humans inclide' auditory fatigue,
and the masking effect (Cooper, 1975). .Auditory fatigue is manifested by a
temporary threshold 'shift. This shift may increase with sound intensity,
Ppossibly leading to diplocousis and buzzing and whistling in the ears. Re-
-covery may be slow with a threshold shift greater than 50 dB (Wisner, 1967).
"The most harmful sounds in this case have been found to be sudden, inter-
mittent tones (Wisner, 1967; Mery, 1968). ' ' : .

- The masking effect refers to a decrease in perceptibility of ome sound .
in the presence of another, .causing a shift in the audibilfty threshold of the
masked -sound.  This effect is measured by SIL (Speech Interference Level).

In everyday life, such noises as are.caused by road and air traffic will

' typically ;produce the masking effect (Wismer, 1967; Mery, 19685 Kryter, 1970).

Presbycousis, or the impairment of hearing with age, is well~known and
some have digcussed the possibility of its relationship to noise ekposure '
for extended periods of time (WHO, 1972; Mayer, 1976). . K
) Nonspecific physiological effects of noige have been reported with re-
gard to the cardiovascular system (Mery, 1968; Kryter, 1970), the respiratory
system (Mery, 1968; Kryter, 1970), effegtsion the eye (Mery, 1968; iong and
Jorfsen, 1970), galvanic skin responses e;y 1968; Kryter, 1970), and changes
in the blood and other body fluids (Kryter, ‘370;‘Grughet; 1965). ‘

S

Psychophysiclogical effects, nainly affedting sleep afd work performance,

have been reported (Kryter, 1970, Levere, 1975; Friedman, 1875). Psycho-~
soclal effects, primarily causing annoyance and irritation, have also been.
considered (Johsson and Sorenson, 1967). . '

- In industry, a*correlation has beén found between high noise levels and
high incidence of cardiovascular digease and stress related pr&hlems'(Burns,
1977) . Anipal research supports the notion that noise produces stress re-

. actions that are known to deteriorate the body and affect health (Goldstein,
. EPA, 1977). 1t éppears that the negative effects of noise in industry are

dependent upon two factors: the type of work invoﬂved, and specific character-
iatics of the noige (WHO, 1972). : o T - o-

.~ Prolonged exposure to a sound leads to physical acc dation and mgy

be related to mental health. Thilessen (1977) exposed slezging subjects re-
peatedly to low-level noises from trucks plssing. 'Electroeqcephalogrsph
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recordings report that sybjects shift into .lighter stages of sfeep.uut of
- REM. Long~term interruption of sleeping and dreaming 1s known to cause .
.mental disturbances.’ . o o . - f S
' Pathological effects of noise are well-known regarding deafness in-. -
duced by acoustic trauma following exposure to extremely high intensity
noise (WHO, 1972; Cooper, 1975; Chanlett, 1973). - Other pathological
‘effects are not well-known (WHO, 1972). : o ' :
Interventions “- - : _ ' _ e
The measurement of sound levels is most easily accomplished with a
‘sound-level meter or the more sophisticated sound analyzer (Kryter, 1970;
Chanlett, 1973). ‘ , . ¢ o = ,
~ The World Health Organization (1972) has proposed control measures for
noise protection. ' In the industrial environment these measures include:
establishment of permissible sound levels; measurement of noise and its
. components, including noise from the’bdckground, from the general work -en-
- viromment, and from the source; reduction of noise at source; acoustic '
zoning; sound proofing; and provision of personal protective devices. In
the home, measures of protection from outside noige include: control at
' the source; control of transmission through proper planning and engineering;
- and control at teceptien in the home through insulation. Baade (1971) sug-
gests. that the control of noise problems involves socfal and economic, as . '
well as technical, control measures. Numerous studies recommend early pre- :
ventive measures such as the use of sound insulated materials in the con-
struction of buildings (Fasold, 1967) and-the planning of communities such
that homes. are not adjacent to'primary'nq}Se producers (Bragdon, 1973).

HOUSING‘

A The WHO Expert Committee on the Public Health Aspects of Housing defined
housing (residential environment) as "the physical structure that man uses for
- shelter and the environs of that structure including all -necessary services,

.facilities, equipment, and deviceq-?eedeﬂ'at desired for the physical and mental
. health and social well-being of the’ family and individual.” (WHO, 1961), . .-

! 1w most developing countries, the problews of housing call for urgent
solutions. This is mainly the result of population increases and the growth
crisis of people moving from rural to urban areas (WHO, 1972). In Africa, Latin
American, and Asia, the urban population in nany regions has doubled in the
past ten years. This trend is expected to continue. At the time of the United .
Nations Conference on the Human Environment (1972), more than one thousand
million people throughout the world lived in "substandard" housing conditions.

A The two most prominent features of poor housing are overcrowding and a -
lack of basic sanitation. Poverty and filth are often closely associated*with
poor housing. A summary of the interaction of these factors is provided by the
World Health Organization (1972) in Health Hazards of the Human Environment:

"Without a water supply, it is very difficult to maintain persomal clesn— -
liness, and wastes accumulate where there is no public service of refuse collec-
tion. .Even when the occupants attempt, within the limits of their me§§:e re-

sources, to improve the hygiene of their dwellings, the results-are s dom
lasting. This is mainly because the physical ‘condition of the house, .\ith
leaking roof, cracked walls, and earth floors, facilitates the admission and
accumulation of.dirt, dust, and soot, and gives rise to dampness. Filth attracts
l1ice, fleas, bugs,. and mites that may transmit digease. Poor housing permits *
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-the harbouring of mice and rats, which can also be carriers and transmitters
of disease, and the entrance of flies and mosquitos, with the resultant o K
- spread of such diseases ds trachowa, malaria, yellow fever, filariasis, and . .
" dengue." : o . - L S
' The growth of industry, proceeding in an unplanned fashion, heightens = - -
the environmental health hazards created by housing conditions. People from
less developed areas move to urban centers seeking employment and better
living conditions. If the-facilities to house and maintain these people
exist, they easily become overburdened, and over-crowded; poor ganitation,
inadequate public health services, and adverse social conditions result.
*The U.N. Conference on the Human Environment (1972) made recommendations to

minimize these adverse effects in developing countries. , In development "
planning four elements should be included: national pof&ciea on population
-planning; careful siting of new industries to avoid overconcentrations of °
“populations in a few centers; improvement of the facilities in rural areas
surrounding an area in the process of .industrialization (e.g., opportunities -

for education, training in integrated agricultural practices);.efforts to '

Preserve a sense of community among groups that have moved from rural to

urban areas. : ‘ L : ' '

Health Effects . .

.. The history of studies on the influence of poor housing on health has
been reviewed by Martin (1967). Martin; Kaloyanova and Maziarka (WHO,. 1976)
have developed an extensive annotated bibliography surveying research on the.
interrelationships of. housing and health. In spite of advances in epidemi-
ological techniques, there are difficulties in methodology with this research
and the evidence produced is not. conclusive (WHO, 1972). A few examples will
illustrate the uncertainty that exists in this area of research.” o

- Many studies have been made to assess the importance of housing condi- v
tions in relation to tuberculosis, but the results are conflicting: " according .
to Stein (1950, 1954), Britten (1942), and Laidlaw (1946),, higher mortality
and incidence rates were associated with poor housing and overcrowding, but
Benjamin (1953) could not distinguish the roles of inkome, housing, nutrition
and/or occupation in relation to tuberculosis. McMillan (1957), Brett and
Benjamin (1957) and others could find no relationship between overcrowding
and tuberculosis. A number of researchers have pointed out the relationship
between overcrowding and the incidence of rheumatic heart conditions, but it
is doubtful how far those findings are.still applicable (Martin, 1967).
McLaren, et al. (1975) studied rheumatic heart disease in Snuth‘Africa. In
their discussion of preventive measures, the importance of socioeconomic fac—
ters,’poverty, malnutritfon, and bad housing, are stressed. A positive associ-
ation between infant mortality and socioceconomic conditions was reported by
Ellis (1956) but not confirmed by Willie (1959). Burt. (1945). referg to a
study in Melbourne which showed that infant mortality was twice as high and
infectious disease rates thred times as high in areas of poor housing.

" . The research on the relationship between housing conditions and mental
health suffers from the same methodological problems. Too little is known
about. this relationship (WHO, 1974). It has been suggesfed that design and
construction &f a house may help to produce mental unrest and thus exacerbate
mental disorders already afflicting the occupants; that ‘sensory annoyance and
dissatisfdaction make an important contribution to ﬁentql unrest (Benichou and
Schmitt, 1972; Chapin, 1951); and.that gloomy, bleak surroundings may accen-

‘tuate mental depression (Faris and Dunham, 1939). Lack of privacy and freedom
" of movement as well as igolation as .a consequence of overcrowding are considered

£
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Grootenboer, 1962; Loring, 1964). - - . . ,
. Recently the effects of rehousing on mental well-being and the effects
of living in high-rises have been investigated (Hare, 1965, 1966; Kleevens,
1966 Lunn, 1961; Martin, 1957; Pozen,. 1968; Robinsen, 1955). Slum czgarance

. = ’ ° ! - ’ - . ) :
possible causes of mental unrest (Cappon, 1971; Chapin, 1951: Fanning, 1967;

has been clearly shown to result in improvement in health, in infant (mortality
and in the incidence of childhood diseases and tuberculosis. Howevef, the
importance of attending to psychosocial needs in these movements is equally
clear. This facet of relocation has been dealt with most extensively in the
. case of the elderly. The stress related to relocation 'has been emphasized as
- @ factor producing premature death (Wittels and Botwinik, 1974). The research
demonstrates the need for planning in relocation and the realization that a :
. full, rewarding life and enviromment must be provided for the‘aged and not
~ merely shelter (Niebanck, 1965; Lawton and Yaffe, 1970; Brand and Smith, 1974;
Kasl, 1972). R ' ' ' oL ' -
" The relationsﬁip'betqeen quality of housing and physical or mental health
is difficult to clearly demonstrate because of the. many confounding variables -
-related to housing. An. increasing number of dnvestigators (Loring, 1964;
Tyroller and Cassel, 1964) are beginning to stress the need to examine the
mechanisms through which housing quality may be linked tb health. This ap-
proach suggests that' the link may be quite indirect but that changes in physical-
. Structure alone may have no effect on health unless the intervening processes
. .are understood and changed as well. : ‘
Control Technigques ‘ b

——

' : <+ - Methods of controlling the effects of inadequate housing represent a

: croncern in this field. One dpproach is adequate planning. This is par-
“tifffrly important as an accompaniment to urbanization and industrialization
" zfordeveloping tountries (WHO, 1974; Technical Report- Series, No. 544; WHO,
‘ xl‘ﬁﬁgjgggnrt on a Semipar, Stuttgart; Tyroler and Cassel, 1964). Morris

C L (1962) provides a strategy for urban planning that incbtpora;es environmental .

. health eonsfaeratinns'(see algo Molner and Hilbert, 1964). Several interesting °
comiunity approaches to enfortement as a means to deal with inadequate housing
have recently been reported (Richter, 1973; Society for General and Community

'Hyglene and the League of Architects, 197%?. ' T

Appraisal of the Qualitxiéf Living ‘ _ :

The American Public Health Association's Committee on the Hygiene of .
.Housipg developed, from 1944 to 1950, an appraisal method for measuring the
quality of housing.. This method attempts to .eliminate of minimize individual

- opinion so as to arrive af a reliable numerical value of the quality of housi
~ that may be compdred with results in other cities. It is also useful to &
measure the quality of housing in selected areas at. regular intervals (eegv,
5 yéars) to evaluate the effects of an enforggment program ar planning. The
appraisal method measures quality of dwellings as well as the environment in
which they are located. The items are grouped under "Facilities," "Main-
tenance," and "Occupancy." The rating of housing quality is based on a penalty .
scoring system. Salvato (1972) recommends that fhe application of the APHA
appraisal method requires trained personnel ahd experienced supervision.
. Other techniques for making rapid appraisals of the physical environment
- include aerial surveys, external ground level surveys, and Public Health
- Service Neighborhpod Environmental Evaluation and Decision System (NEEDS) (1970).
.. The APHA Committee on the Hygiene of Housing has listed the criteria to be met
for promotion of physical, mental, and social health on the farm as well as® .




in the city dwelling (Salvato, 1973).. Basic Primciples of Healthful Housi:
- published by APHA in 1938 offers thirty basic principles with specific re-
" 'quirements and ‘suggested methods of attainment for each.

o The World Health Organization offers an "Appraisal of the hygenic :
quality of housing and its environment" (Report of a WHO Expert Committee, . o
Technical Report Series, No. 353, 1967). ' This report is concerned mainly :
with methods for appraising housing quality., Included are: the fundamentals
of surveys, appraisal methods, sampling techniques, the grouping of items

for evaluation, and the application of various data processing sethods.'

5 i L]

CONCLUSION. =~ S ) S -
| This paper hag presented an overview and.description of the literature
concerned with "those forms of life, substances, forces, and conditions” in
~the environment that may influence.the health of human beings. Although this
pteeﬁgtation has been limited to fundamental.issues, the increasing range and
complexity of health problems arising from the physical environment and man's a
nanipulation'of’it.}q apparent in the diaénssipns of edch subsystem, The ‘ .
- range, complexity and intensity of these consequences for health are papticu- . s
‘ylarly pronounced in the developing nations. ‘ o S
A critical feature of envirommental health that underlies the material
. presented is the enormous‘web of interrelationships that exists between the
ten subsystems congidered here. The complexity of the total environment and ‘
the patterns of dependence between organisms and various.components of that -
environment have only been alluded to. Yet, the successful solutions to , o .
health hazards are rarely unitary. For the purpdses of the health of humap- - *
kind and the preservation of the total enviromment an ecological perspective . '
is also necessary. ) v ' \}yﬁ. o : ’
) In Health and the Developing World, John Bfyint (1969) presents this,
. overview of the state of health in the world: "The challenge is to provide
effective health care for all.the people of each nation. To do so involves
a complex chain of concepts, techniques, people, decisions, and eveants that
reach from the reservoir of biomedical knowledge to the people in need. If
-critical elements in that chain are missing the need will not. be met."
. This review provides an introduction to the portion of that chain

- which lirks the enviromment to humqe befings.

ey
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Azurin, J.C. and Alvero, M., "Field evaluation of environméntal sanitation
measures against cholera,” Bulletin of the World Health Organization,

- Vol. #51: pages 19-26 (1974). T . L

¢

B Data obtained in a controlled field study over § years 1nf4-écﬁhunitiea

showed that the provision of sanitary facilities for hyman waste disposal -
can reduce the incidence of cholera by -as much as 68Z,/while the provision
of a safe water supply can decrease it by 73%. Where both toilets and

water _supplies are provigded, the incidence can be reduced by as much as 76%.
There was evidence that/choleras infection gaining access to communities with
- thege facilities tendd to spread less and produce fewer secondary cases than

in a community where such facilities are not provided.

2.

Bede:ka, John P. On the toxicity of our gqvironment. Journal of the'MediéaI:
Association of Thailand, vol. #54 (5): .pagea'335—348_(1971), .

The author deseribes the paper: "I will consider briefly some aspects of our
#fnviromment. These considerations are mostly of those that have been studied
in greatest detail, or, in gome cqses, those that have been speculated about -
at greatest lemgth. I will begin with the air that we breathe, then proceed
_in the direction of the air and the Water relationships, and finally to the

© ¥ food sphere with a brief consideration of studies on birds and other verte—

brates as they relate to ourselves. I will close with a consideration of some

~heavy metals in their capacities as pollutants." . o - —

3. ’ . v - ‘ “
-'Befns:ein, A.D. "Clinical investigation in Northwest Quehec; Canada of environ-
mental organic mercury effects.” 1In: Recent Advances.in Assessment of the

Health Effects of Envirommental Pollution, International Symposium, .Paris,
France: World Health Organization, 1974. : ’ ‘ . :

.&n'2971, residents of three Cree Indian communities in Northwest Quebec, Canada,

were investigated for possible clinical effects of organic mercury. This was
done after“fin&ing that mercury levels of fish caught in the area ranged to
greater than three parts per million. In the first phasé of the investigation,
over three-hundred persons had blood samples drawn for mercury determimation.
Many of these individuals had hair specimens for mercury determination collected
as well. Approximately half this number had field clinical testing done.

B

Clinical evaluation included full or screening types df'hgstqry'gpﬂ physical

- examinations, eléc;romyograms,‘and maze pegfgrmaﬁcé teétiﬁg., Twenty~two indi-
viduals'were found t¢ have whole blood mercury levels gréqtep5ghaninne-hund;ed
parts per billion, the highest reading being thfee~hﬂq¢red—qﬁdﬁ§gx parts per

~ bfllion, <There was good correlation between hair and blood mercury levels.

There appeared to be some relationship bétween the indivm's'figpﬁﬁﬁ’snmption .

g8 suggestive of:
~ “. . S

PR
-,

" and his blood mercury level.’ thsignifi nt-ig;é};a; £y
- organic mercury excess were detected. , f s
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‘ In the second phase of the investigation, five individuals from one of these
g comunities, four of whom had previously shown blood mercury levels greater

' than one-hundred parts per billion, underwent extensive in-patient evalu-
ations at the Montreal Neurological Hospital in Montreal, Canada. In addition
to routine hospital tests, detailed neurological examinations, as well as
electroencephalograms, audiograms, visual field determinations, blood cyto-
genetic studies, electromygram and nerve conduction studies, and blood and
hair mercury level determinations were carried out. Here again, no signifi-
cant clinical findings suggestive of organic mercury excess were detected.

¢

[y
)

4.

Board; Leonard, M. "Problems and priorities in combating air, uater,fgnd
soil pollution in developing countries.” “Archives of Environmental Health,
vol. #18 (2): pages 260-264 (1965). ‘ . --

‘The author provides impressions of the extent of air, water, and soil poliu-
tion problems in developing countriesg_focuskng primarily on the urban areas.
. The state of liquid and solid waste disposal systems in cities of Central and
South America, Asia, and Africa are discussed. Obstacles to the development
of control programs are bresented; Basic considerations in the provision of
sanitary works include: the effects of imported materials and equipment on .
finance, effects on local industry of using local materials and’ equipment,
effects on plant reliability, availability of construction and operating
personnel, training of'persoquk,‘eﬁfects of financing policies on desigp,
effects of state developmen ind uncertainty due to lack of data. This paper .
-presents an extensive analy of problems encountered in managing pollution
in developing countries. . -
. | : , ‘_‘“ »
- i

5.
Bdulding, R., "What is‘pu}e'éoal?“ Environment, VBl.'#lB(l): pagé 12 (1976).

The high environmental costs associated with increasing coal production are
 reviewed with regard to the contamination of surface and groun& waters by
sulfuric acid and increases in the acidity of rainfall on account of sulfuric
emissions from coal fired power plants. fTechniques for the measurement of
coal quality are discussed for the parameters of heat content, sulfur, ash,
‘and toxic trace elements. This analysis states that quantities released into
the environment of potentially hazardous elements are significant. '

3

6.

‘Branquinho, C.L. and Robinson, V.J. "Some aspects of lead pollution in Rio
de Janeiro." Environmental Pollution, vol. #10 (4): pages 287-292 (1976).

Lead concentration in drinking water and air were measured. - Houses with Pb
inlet pipes had Pb concentrations in water of batween 30 and 1,000 ug/1, with
a mean of about 100 ug/l. Average anmual concentrations of airborne Pb at
6 different collecting sites varied from 0.3 to‘l.T.ugfm3, Persons who live
" in homes with Pb pipes, and who live near the center of the city or -along
heavily traveled. streets, are exposed to much higher than average Pb doses.
N . .
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_‘Buck, A.A., Anderson, R. I., Kawata, K., Abrahams, I. W., Ward, R. A. and -

Susuki, T. T. Health and Disegse in Rurasl Afghanistan, Baltimore:. York
Preas, 19%2._ v _ :

This booh-provides a general deecriptien of the culture and community lifé
in certain rural villages in Afghanistan. One section describes the general

" environmental health status. Of msjor concern are water eupply, excreta

disposal, solid waste disposal, sanitary housing, personal hygiene and vector
control All of these areas are described as highly inadequate. This is a
background document providing the status of environmental health. No attempts
are made to prcvide solutions. S

Buck, A. A., Andersqn, R. I., Sasaki, 7. T., and Kawata, K. Health and

Disease in Chad; Epidemioclo gY, Culture, and Environment in Five villa es,
Baltimore The Johms Hopkins Press, 1970. .

4
This text includes an extensive study of health in five enmmunities in Chad.
The environmental ‘health is evaluated with respect to water supply, excreta
disposal, refuse, vectors, housing, persomal hygiene and food sanitation.
The interdependeneies of various social, cultural and health components of
their lives are elucidated. The envirommental health status of the specific

-rural villages is described. Suggestions for improvement of the situation are

not provided.

) i S : : L l | o '
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’

‘Butk, A., et al, Health and Disease in Four Peruvian Villages.. Contrasts in
Eg;demiolegy, Baltimore Johns Bopkine Press, 1968. '

10, - -

International Symposium. Paris, France: World Health Organization, 1974..
_E . . . . . . .

This is the first of a-geries of studies of tropicel countries published by
the Geographical Epidemiclogy Unit of Johns Hopkins University. The impor-
tance ‘and the difficulties of undertaking epidemiological studies in tropical
countries are discussed by the authors. In Peru they selected four geo-
graphically and culturally distinct villages as a basis for. the comparison

of environmental and health conditions. Successive chapters deal with family,
social, economic circumstances, housing, edueatioh and medical care, sanitary

- conditions, water supplies and the disposal of excreta, entomological data,

infectious disease prevalence pidemiological features, and nutrition. The, ¢
couprehensive nature of the da kes this an excellent source book for studying
general environmental health in a developing tropical country of the New World.

Burger, E. J. '"The environment and the protection of human health." 1In:
Recent Advances in Assessment of the Health Effects of Environmental Pollution,

45 | - o



PRESE

Study of the effects on human heqlth of envirommental agents derives its
importance becauge it affords the opportunity for prevention of disease
and disability. Environmental health research provides the knowledge base
- for govermmental decisions aimed at avoidance of undesirable or hazardous
exposures. A very large universe of chemical and .physical enviropmental -
agents, both products and by-products of man's endeavors, are treated in-
this manner. The list extends from the therapeutic drugs and pest control
agents to air and water pollutants emanating from industrial effluents.

L2

.

11,

Burke, J. and McMahon, B. "Analysis of food for residues of pesticides.”
International Conference on Environmental Sensing and Assessment:wVol. {1,
New York: Institute of Electrical and Electronics Engineers, 1976.

- «grams and methods of ‘the FDA are described. Emphasis is g methods for

" Multiresidue aﬁaiyseé for monitoring and regulatory surv:;}Iance using pﬁo-

*analysis.of organochlorine and organophosphorus insectic des, their appli-
cability to various sample types, scope, and requirements for analytical .
methodology in a regulatory program. . Important considerations necessary for
reliable residue analyses are covered in relation to the unit operations -«
extraction, cleanup, determination, and confirmation of residue identity.

¥

2. . |

Cappon, Daniel. "Priorities in envirommental healtf,‘Part 1." Inte¥national
.Journal of Environmental Studies, vol. #7 (2): pages ,93-101 (1975). ’

' . f oo~ ' - .
The purpose of the inventory is to present a comprehensive range of environ- -
‘ments analyzed in terms of their hazard to three lévels of health, n.smxre;].y"l
'fitness, health itself and 1llness (both physical and ‘mental). Part 1 out-
linei the conceptual design of the fnventory anﬂ’e#amines the first- categordes
of health impediments titled Man as Primary Pathogen. Part 2 deals with th

e !
tﬁo‘remaining categories of envirommental health "

| - }g.: 9‘
13 ‘ - w. -

Cappon. Danjel. "Priorities. in envirommental healt s Part 2." JInternational
Journal of Environmental Studies, vol., #7 (3): pages 177-182 (1975). '

’ " N : R
Continuing the format of the inventory, as introduced in Part 1 (of Prioritias.
in Envirommental Health) Part 2 lists the two remaining categories of environ -
mental health hazards. The first category. involves mhn's indirect role as the
transmitter of the impediment. The second category cqoncerns hazards which -

occur when man is neither the aetiological ggent or the transmitter.

R
L

L4,

Carnes, R. A., Bruﬁner, D.R., Lanéreth.'R. E. and Roulier, M.H., "Land
disposal of wastes: Potential for groundwater pollution." International .

. Conference on Enwironmental Sensing and Assessment, Vol. #1, New York:

Institute of Electrical and Electronic Engineers (1976).
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et wOrld Healtlg\lerganizatign, 1974. .
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Certain geographical areas-are more susceptible than others to groundwater

‘contamination.. If a land disposal. activity ig-“placed over or near a

groundwater tatle, there is & real threat that the latter will become

. polluted. Regional considerations, EPA research aetivities, legistative

action. and monitoring are reviewed. -

15-‘ ‘- . : .’
L3 Chang, T. T. and Chen, K. P. "A field survey on’ home environmental sanita-
- tion in two districts of Kaohiung City, Taiwan." . Jourmal of Formossn Medicine.
Y. vel, #74 (4): pages 302-309 (1975). I o . "

€

" . Two districts, one resi&ential. one industrial, are evaluated in terms of en-
vironmental sanitation. Looked at ‘are such factors as water gource and means -

[X of gefting water, existence of and types of toilets or other facilities; -

-méthods of garbage disposal, types of fuel used, existence of insect and
rodent pests and control measures against them (espécially in housing practices), .
general housing praegices, roads, sewers, and air pollutioh. This is a survey
of the existimg environmental health conditiona in a particular area useful as
" background information on Taiwaﬁ. : \

- ‘ . . . ! : . . .
16- o . o gr“ - . . . CoL .
A . . ’ . N . . .
| e . . . ..

~ * 'Chanlett,rEJ;l T. Ehvironmeétal Protection,-McGraw—Hill Book Company, 1973._f
- -
The principles of environmental protection and- resource management are empha-_. N
:  sized. Those environmental factors to be managed include gatural waters, <"
' excreta and wastewaters, solid wastes, air, commensal insects and rodents’,
food, and all other factors causing impairment of -health. The consequences . =«
.. of mismanagement of the environment are examined.on:three levels: effects on
" health; effects on comfort, conveniemté, efficfency, and, esthetics; . and effects
on the balances of ecosystems and of renewable resources. -The cbjectives of = °
) _ design and practice are presented: without detailing methodologies. The prin-
‘ cipLes included in this text may be useful as a theoreticat background although
no- enfphasis is placed on the develaping countries.

- ‘ -
. . . .
. . . i

' 17. ’ L . .

. “pavid, 0. J . "’g association between lower level' lead concentrations and )
< hyperactivity in children.” 1In:  Recent Advances in Assessment of the Health
Effects of Environmental Pollution, Internationa]l xggosigg - Paris, France-'

- =Hyperactive children were compared with a non-hyperactive control group on two
measures that reflect the presence of body lead and ‘on a lead exposure question—

. naire. The overall- hypothesis that was tested, was that a relationship ex¥sts
Mdtween hyperactivity .in children-and a concommitant condition of increased -
body lead stores. Operationally, the hypothesia was reduced to a comparison -
"of the ﬂyperagtive group and control group-on the followfng measures: (1) .
Blood lead levels, (2) Post penicillamine urine lead lquls' (3 Scores on a

~ | ‘ . .
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lead exposure questionnaire. The designation hyperactive or non-hyperactive

~was arrived at by using 3 different measurements: (a) A doctor's diagnosis;

+ (b) A teacher's rating scale; (c) A parent questionnaire. Rypgractive children
had significantly higher values on all three measures than did the controls.
More than half the hyperactive children.had blood-lead levels in the range

. considered to be raised but not "toxic" and 60% of post-penicillamine’ urine
levels were in the "toxic" range. It.4s concluded that there is an association®
betwgen hyperactivity and raised lead levels, . that a large body-lead burden =~ '
may exact consequences that have been hither to unrealised; that the definition
of what is a toxic level for blood-lead needs re-evaluation and that physicians

~ should look for raised, lead levels in childrem with hyperactivity. .

) 18.; ‘. .

. , . : -
) o N
Eason Jr., John C. and Board, Leonard M. "Envirommental health in tropical

- . . '"Africa." Journal of the Nat%gnal Medical -Association, vol. #59 (4): _
"L - pages 254-259 (1967). ' ' ' ,

-

o Thé authors characterize the continent of Africa south of the Sahara as essenti-
V- ally a rural continent and claim that enviroumgntallhealth in this area means

A basic rural sanitation, The health hazards encountered by the people are those
°  related'to their quest for the esgentials of {ifd — water, food, and shelter.
R The. conditions of water, wastewater and solid waste systems are described for

the majority of tropical Africa. The problems of obtaining abundant ‘and ade-

- " quate food«and maintaining its quality are discussed. Sanitation in the home -
and the difficultfes in its maintenance are discussed. Shelter and clothing
and their relationship‘tq disease are examined. This paper provides a dis-

LR cussion of existent environmental health programs and personnel. This article
Pprovides background on the status of environmental health in tropical Africa -
and ‘proposes that the planner approach all Africdn communities as rural in
character, regardless of sige. o S "

A .

.
- .

9. .

*

E;ang, Karl, Thg.PolftiCS'of Deﬁeloping a Nhtiongl Health Policy, International ‘
Journal of Health Services, Vol. 3, No. 3, 1973. - S , :

Since national health policy is developed 'through the political instruments
«  and modalities of a given-tountry, /it would be unrealistic to prescribe a .
~ T solution applicable everywhere. Health matters are 'in' in thg politidal -
: . world, due partly to the rapidly rising cost of medical care and related
social services, ard partly to pressure groups which have become aware of the
. potentialities of health services in the population, Also, the.'man-consuming’
L sector of society, industry and war machines, can use man as he is produced by .
<, ‘nature only fo a limited extent; more must, therefore be invested in his health.ﬂ
The emergency period in health protection and promotion {s over in ‘the richer
parts of the world. However, few countries have yet. produced a national health ,-
. policy. The difficulties encountered in this process are discussed, and it is
suggested that a great deal can be learned from the initiative, in the 1920's,
of a recommendation by the Health Section of the League of Nations that every .
country develop a national food policy. It is argued that it is time for the
World Health Orgamization to urge its member states to develop and introduce
a national health policy.- r .
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o Cardner, E.D. "Animal models for human disease." In: Recent Advances in L

Asgessment of the Health Effects of Envirommental Pollution, Internatienal e

!Egosium. Paris, Frence. World Health Organization, 197ﬁ ' .10

Epidemiology and animal toxicology together yield health effects data which - B
- provide the guidelines for formulation of reasonable air quality standards. : 3
Epidemiolegie studies suggest human health effects of pollutants in the
. *  ambient air. Community studies must cope with a host of complex covariates,
el ‘are restricted to a limited range of expogures; and often provide information
too late for preventive measures. Toxieegogy studies provide the opportunity
to control some covariates, to utilize a wide range of pollutant exposures,
to isolate the effects of individual pollutants, and to predict potential
hazards. These two disciplines complement one another in providing- infor- .
mation suggesting the possibility of cause angd effect relationship which can
. then be used to set standards. This session will be directed toward. the B
' deseriptlon, characterization, and evaluation ef currently available whole
. animal models which have been or could be used as a biological indicator of
‘ ' adverse human health ‘effects. , _ _ - -

[N

v

21, | | : . |
. R . ] [
. Goldberg, A. M., and Silbergeld, E.K. "Lew level lead toxiclty." In: I
' Reécent Advances in Assessment of the Health Effects of Environmental .

Pollut10n1*;nternetional*gygposium. ‘Perf_’ France: World Health Organiza- /h’ -
tien, 1974,

e .
Lead poisening in children is associated with several serious pathological
. and behavioral deficit's. Studies in adult animals have been unable to sup- .
. _port- the association between lead intoxicatfon and behavioral,dysfuiniction. '
’ However, when suckling mice are exposed to lead from birth they exhibit an
increase in spontaneous motor activity. In this study, mice wer'e exposed
to lead acetate from birth indirectly through their mothers' milk and them
directly after weaning in their drinking water, Concentrations of lead
acetate in the drinking water of 5 mg/ml and as low as 2 mg/ml produced
behavioral disorders. At this dose of lead no classical overt signs asseei-
.ated with lead toxicity were seen in either the of fspring or the mothers,
Cerebral edema and histopathology were not observed in any of the offspring.
However, growth of the offspring was decreased 10%. Spontaneous motor activity
was measured from 30 to 150 days of age. The lead intoxicated mice werée more '
than three times as active as coetaneous controls. A mumber of drugs used
' ~ in the treatment and diagnosis of minimal brain dysfunction hyperactivity
(MBD) in children were tested in these animals. The compounds chosen either
decrease the hyperactivity in children (amphetamines, methylpheuidates and
Deane (R) or in the case of phenobarbital, exacerbate the symptomotology.
In control animals in this study, these drugs acted in the expected manner.
In the  lead-intoxicated mice, these same compounds acted as they do in MBD
hyperactivity. 1In order to understand the basic mechanisg;.ﬁnderlying this
lead~induced behavioral deficit, a combined pharmacological and neurochemical
approach has been uséd, The data are supportive of a defect in the interactions ..
of cholinergic and dopaminergic function. The model described has sufficient J

x

parallels to the clinical description of minimal brain dysfunction 'hyperactivity

- ."‘
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to make it a useful model to study the biochemical mechanisms in both

lead toxicity as well as hyperactivity. Additionally, this study em~ ,
phasizes the need for the administratiom of ‘potentially toxic compounds ‘ .
during the critical stages of neurological development in order to assess

. the impact of these compounds in the human.

2. S S

a

I R - A . : - ) . : . ‘e
' - Goldman, J. €. and Ryther, J. H. "Waste reclamation in an integrated food

- chain system." 1In: (eds) Tourbier, J. and Pierson Jr., R. W. Biological
‘Control of Water Pollution, pages 197-21%, Philadeiphia,'Pennsquania:

University of Pennsylvania Press, 1976.

The nonuse of the fertilizing potential of waste materials for food .produc- -
tion is extremely inefficient. The alternatives to traditional agriculture
include a partial repladement of Chemical fertilizers by human and animal
wastes, and the use of photosynthetic algae to assimilate the nutrients of
wastewaters. . Controlled eutrophication and the status of mariculture are -
discussed. Laboratory and pilot-scale experimentation esgablished  that a
mixture of seécondary sewage effluent and ‘seayater is an effective nmedium

for the growth bf the common marine phytoplankton. Properly balanced com-
positions of phytoplankton, crustaceans, mollusks, and-seaweed were capable
of removing 952-{00Z of the N. The design and function of N-stripping

© . aquiculture gystems are discussed, and marine orgdnisms that may be adapt-

able tp mariculture systems are surveyed. Mariculture is limited to coastal
zones, but 1/3 of the U. S. population lives in these~zones. These waste

" recycling schemes_have the potential to conserve large quantities of energy

presently comnitted to the manufactufe of chemical fertilizer. Pesticide
use would also de greatly reduced. Coupled with the waste heat from power
plants, mariculture npight be adaptable to all-season operation in the North.
The ‘bicaccumulation of pathogens, metals, and refractory organics would ne-
cessitate the dnterpolation of purification steps at some points in the aqui-
culture scheme’ - PR N . ' : '

.'A‘Q

€

Gracey, M., Stone, D. E., Suitote and Sutejo. Environmental poiluticnvand

diarrheal disease in Jakarta, Indonesia. Journal of Tropical Pediatrics and,

Environmental Child Health, Vol. ﬂ22 (1): page 18 (1976). ‘

£

A relationship vas proposed between thé‘high bacteriél contamination of water

- surfaces in and around General Hospital in Jakarta and the high prevalence of

gastro-intestinal disease in children. .Sanitary preventive measures are re-
quired for prevention. ’

24.

Groth, E.i_"Increéging'Ehe harvest,"‘Envitonmeht 17 pages'28~39, {1975).

' Global grain reserves are at their lowest point in nearly two decades, and

bad weather, fertilizer shortages, or other unfavorable developments could
. 1?. - “ . * .

r
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push some of the perennially hungry nations over the brink into famine - S
- within the next few years. In this situation, the bountiful food production .
capacity of North America is a resource éf vital importance, not only to -
. Americans, but to many of the world's undernourishied peoples, as well. This
~article takes a broad look at the environmental consequences of food produc-
tion in the U. §. and at the options available to make changes that will en-
hance the quality of the environment. Discussed are: water, energy, pest
.control, fertilizer, soil depletion, liveéstock wastes, crop residues, food
YN processing wastes, threats to ecological stability, new direetipns, and the . o
current world situation. This paper 4is not directly useful to the developing :
>-natione‘ : : o : ‘ o : ) .

250 ° o «

" Grushka, T., Ed. Health Services in Israel; A Ten Year Survey,’ 19@8 1958,
- pages 11-25, Jetusalun The Ministry of Health, 1959.

This book diseuesee all aspects of the Israeli health services as they were
developed ‘during the years 1948 to 1958. The section evaluated here provides
a complete description of the establishment of Israel's envirommental sanita-
tion program including major emphases, procedures used, and administrative
~and personnel functions. :The organizational structure and techniques ﬁsed
may be useful as only one of many alternative approaches. = _ . ‘,Fj( :

26. _
Hanlon, Joha Jr. ”ﬁ;ﬁlie: occupational and envirommental health." In: (Ed)
Ray, Charles D., Medical Egglneerigg, pages 795—srq, Chicago, Year Book

- Medical Publishersy Inc. . 1974. . . _ -
. - ‘ ‘
‘ . This peper describee the . 1nterrelationsh1pe and 1nterdependenc1es between

the public health, environmental health, and occupational health fields.

The scope of public ‘health is defined. Organizational needs, on' both a ‘ :
governmental and non-gnvernmental level are discussed. Industrial or occu- = ° ,
pational health is defined and a brief synopsis of hazards associated with

occupational exposures is provided. Included also are benefits to be gained

by the development of eccupational health programg.and the role of government
in the occupational health schemie. Envirommental health is described and’'a -

+ brief discussion of certain pertinent areas is ptovided, Those-areds include .
air pollution, pesticides, waste, water, aeeide atal - Aty end poisoning,
radiation, and the potentiating effects perﬁeen ‘poilutants. A brief dis-
cussion is provided of research and program nééds - field. The final
section of this papqw Jpresents lists and tables of some Pertinent inter- -
vention technolegies used LII all of “three health fieldhu

)

1‘.:-..,;;:/ g~

27. "’
Hardenbergh, W. A. and Rodie, E. R. Water S;pg;y and Neste Dieposal Seranton,
Penn.: Internatidnel Textbu%k .Company, «1961.

Source not referenced. ' . .
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28.

- Heidman; J. A, and Brunner, D. R. . "Solid wastes and water quhlity.":
- (Literature review). Journal of the Water Pollution Control Federation,
. vol. #48 (6): pages 1299-1305 (1976). - .

A review of literature dealing with the effgct of solid waste disposal on
water quality is presented. Topics covered include: factors affecting
leachate formation and control, a numerical procedure for evaluating the
environmental impact associated with land disposal, the use of eartH re~
sistivity asurveys to define groundwater contamination, techniques for .
monitoring landfill sites, and the chemical characteristics of two lea- ~

-chate plumeés. An evaluation is presented of combined disposal of waste
water sludges and municipal refuse in. a sanitary landfill, and the design
of a facility for colleotion, treatment and disposal of leachate.  This
.may be useful in assessing the impact of soldd waste disposal on water

s h

quality in urban and rural areas.

9. - S I
He&néman, Donald, "Mis-aid»to the Third‘w6r1d} Disease repercussions caused
by ecodogical- ignorance." Canadian Journsl of Public Health, Vol. 62 (4):
p. 303-313, (1971). - " ' \ : o : :

»

The mixed blessing of mammoth hydroelectric power projects in Africa is dis-
cussed in this article, with_particurar'refgrenpe to spread of parasitic
disease, ¢hiefly schistosomiasis, and to other unforeseen ecological bypro-
ducts. The Aswan High Dam 4s a focus, chiefly because of -its enormdus size
and importance, but the view ig, on man, his sweeping impact and ghe‘often un~
expected repercussions. Three levels of ecological shock are described: -
environmental, cultural, and personal. This paper provideg examples of the"
impact on health related to increasing . levels of technology.. - - .

-
* a

3. SRSt

Higgins, I.%J. and Burns, R. 6. _The Chemistry &nd Microbiolegy of Pollution,
London: Academic Press, Inc., 1975. - T o

This book discusses thé nature of certain groups of envirommental pollutants.
The groups are pesticides, sewage afid Tertilizers, hydrocarbons, surfactants,
synthetic polymers, metals, and a group of miscellaneous pollutants. Chemical
‘and biological properties, interactions in the environment, and analytical
methods are considered for each group of*compounds. The sections of primary
‘relevance to the developing countries are those on pesticides, sewage, and
fertilizers. The chemical (and bilological) components are described, their’
significance and control technologies presented. '

<

31.

Holdren, John P. and Ehrlich, Paul R. Global Ecology, Readings Toward a
Rational Strategy for Man, Harcourt Brace Jovanovich, Inc., Ig?iﬂ

. .
A e
/ o : . . »
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-‘This collection of essays discusses the 1ntetrelstionships between popu~
lation, resources, and environment. The major themes presented are:

" that "the enormous complexity of the problems we face, embracing a wealth

of interconnections among human populations, manmade systems, and the often
ill-understood natural systems on which all life depends; the second is the
fundamentally radical changes in human institutions and behavior prerequisite
to the .global ecological strategy we need so desperately.". o :

32-

L TN . ‘ , L oo ..
Horvath, Donald J. "Trace elements and health." Ia: (ed) Nesberne; Paul M,
Trace Substances and Health, A Handbook, Part.l, New York: Marcel Dekker, Inc.,
1976, . . S '

[

This paper provides.a discussion of the health effects associated with a number
of trace elements. Effects associated with both deficiences -and excessive -
amounts are discussed and essential levels are mentioned. The elements ad- Y
dressed are irom, iodine, selenium, molybdenur, manganese, flourine, copper,

o nickel chromium, cobalt, zinc, cadmium, mercury, lead and others.

33. A . . . ' A ; ) . . ‘. * »
Jaag, 0. "Present trends in research on water and sewage." 1In: Prebléms in
Community Wastes Management, w H.0., Public Health ‘Paper No. 38, pages ‘5460,
,Genevs WHO, 1969. ar ]

This psper describes some of the trends in the development of processes for
the protection of water and purification of sewage. Topics discussed include:
. evaluation of the degree of pollution of a body of water, causes and effects
of eutrephieation, techniques for natrient removal, and treatment of sewsge
sludge.' . . .

“ i} . -

‘34..‘.‘3 ' 3 ! S ’ . . . r
Jennings, James H. Shipman, Hsrold R., Warford, Jersny J., Bierstein, Paul,

et al, Guidelines for Sector Work in the Water Supply and Waste Disposal Sector,
International Bank for Recomstruction and Development, Public Utilities Depert-'
ment Guidelfﬁgs Series, 1973. ‘ A Sf

These guidelines suggest the means for acquiring the informebion about the water
supply and waste disposal gector needed in order to prepare plans for its
development. Sector studies are primarily for,the benefit of decision mskersA-
at the national and locgl level, but they also benefit outside agencies in-
terested in efficient. develcpment of the sector. To be effective, sector work
must involve both appropriate officials and the sector specialists in the
country in question, and be seen as part of:a continuous pracess fo ding

. up knowledge and improving decisions in the sector. Several typical sector
issues are discussed, along with a number of practical considerations for
organizing settor work. Detailed planning of sector work is emphasized. An-
nexes provide, among other things, checklists which help to assure that impor-
tant sspects are net overlooked. ? :

4
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‘The concept of econemic impact analysis is also introdueed

37.

.
¥

E’ ) . ' . ‘ ‘ ?ﬂ

Jéhns. Lucy,'Chapmsn, Thomas, and Raphaél Morton, Guide to Fidancial Analysis _
and Introduction to Economic ct Analysis for Health Planni » U. 8. Depart- -

ment of Health, Education, and Welfare. - Public Health Service. Health Re-

- sources. Adminigtration. Bureau of Health Planning and Resources Development.

Division of Planning Methods and Technology. National Health Planning Infor-

" mation Center. DHEW Publication No. (HRA) 76-14513, June. 1976.

This third publication in the Health Planning Methods and Technology geries
"is a guide for health care planners for performing economic and financial
analysis of health care service projects.” The guide presents basi¢ concepts’

. and theories in health ecpmamics snd institutional finance. It offersd to

Rlanning agency staff, reviewgpcmmittee members, and agency bogrd membgrs an
approach for reviewing the financial feasibility of health service p:‘jﬁcts.

.
»

kémal,;A. M. "Problems of communicable diseases and their control in déveloping
countries." rnal af the EgyPtian Public Health Association, vol. {47 (1):
pages 1- 24 (1‘% A , i

This paperfdiscusses_problemé involved in cofiminicable disease control in
developing countries. Factors addressed inplude geography, culture, manpnwer,
nutritional disorders, sanitation and uocioeconomic factors."

. s - -/f' ‘ .. - ) o o

SR . . . .

. : : \
Karlin, Barry.. "The state of the art of deliveting(;ow cost health services
in less developed countries: A sumnary study of 180 health projects." Ameri~
can Public Health Association, International Health Programs, Washington, D. C.,
January, 1977. . _ : .

The first chapter of this report includes definitions and a descrip:ion of the

conceptual framework and limjtations of the report. Chapter two describes pro-
ject activities, characteristics and obstacles. Health manpower training and
utilization are discussed in the third chapter and the delivery of health
sllwices 1s discussed and elaborated im the fourth. The fifth topic is the pro-
motion of health: education, organizations, and the enviromment. Project-
planning and management, evaluation, and innovations in the delivery of low-
cost health services are discussed in the last three chapters. .

<
LI

38. . ' ‘ .

ﬁarlen, D. i., Vitosh, M. L. and Kunze,~R.-J. "Irrigation of corn with simu-
lated municip#l sewdge effluent." Journal of Envirommental Quality, vol #5 (3):
pages 269-273 (1976). -




A field study was conducted to .evaluate the effects of apr.x}.y:f.ng‘zsn‘S(),> A
100, and 200 cm of simulited municipal sewage effluent to corn grown on -
‘ a tile-drained loam soil. A soil-water balance was determimed by measuring
. o rainfall, irrigation, evapotranspiration, and tile flow. Deep percolation
losses were estimated by difference. Effects of the loadings were determined
by measuring corn silage and grain yields. ‘Silage yields were greatest at '
. the 50-cm loading, but grain yields were greatest at the 200~ and 100-cm
rates in 1973 and 1974, repectively. The fate of applied nutrients was
determined by measuring losses through drainage water, uptake by the corn,
and changes within the soil profile. Losses and uptake of N, K, P, and Na
are presented. o ' ' S v SR

39. oy

~ -

‘ N [‘ . . . . ] \ ) . : ‘
- Kinnigon, R. R. "Pb: In searech of the facts." Enviromnental Science and
v Technology, vol. #10 (7): pages 644-649 (1976). . : -

* The bioclogical impact of Pb, its envirommental trangport to man, and its
effect on man 1s overviewed by-ligting various review projects, symposia,
periodicals] .and othet sources of information. Alsd included are the =~ -~
following informatidn sources on Pb by topic: envirommental transport and '
occurrence, Pb in plants and soils, human exposure to Pb, deposition and

_—  storage of Pb in tissues, effec;s‘ofﬂPb on body chemistry, Pb metabolism - "
. . and kinetics, species-specific effects, treatment and ¢linfcal toxicity, R
- seasonal and geographic wvariations, and synergism and ﬁatentiation of the
. toxicity. t - . : - ’
'Y . .t. . . ] _\" .
. - ¢ . ) . } o .
- 4o, 7L - D R
~Kirov, N.Y.{ “"Lessen thefindustrisl growing pains of developing countries - o T
by morggef ective aid." (Ciba Foundation Symposium,;32, p. 31-48, 1975./ Ve .
E \ ‘ . . s - ,

.This papef discusses the association between indugtrial development and the en-
vironment and thé inevitable problems associated with industrialization from
increased population, urbanizationm, fransportation, lack. of planning, and “ e s -
ignorance. The author states that these may lead to health hazards but that: - i
the trade-off is gladly made by most cultures in exchange for an extra 20 :
years of life (approximately). Specific health hazards associated with in-

dustrial development are discussed and examples are provided from Taiwan, -

Saigon and Korea. An approach to providing more e%féctive aid to developing.

nations i{s proposed. ' ,
. . . 1 s
g.aéf , Knight, R. ,éThe pattern of infective disease in developing countries in rela- _
L tion to envirommental factors.” 'In: (Ed) Howe; G. Melvyn and Loraine, John A.\ ‘
F Envirommental Medicine, pages 119-127, London: William Heinemann Medical B¢oks§ ,
AR Limited, 1971. . : P o ‘ e

i / This paper breifl&“autlines some of the major environmental preblems exist ng
in most developing nations today and relates these factors to disedse condi-
~tions. .The author proposes an ecological approach to infective disease.

Soonotic infections, their evolution and importance, are discussed. Direqk§. o
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effects of the enviromment (climatic, geogiaphical and vegetational) on
disease transmission are described. specifically for zoonotic reservoirs,
intermediate hosts and vectors and for free living facultative parasites.
Also addressed are the effects of envirommental factors caused by human .
‘beings primarily. Those factors are classified as either economic, nutri- ¢
tional, or cultural. The consequences of progress in developing.countries

- are discussed with particular emphasis on agricultural development and
urbanization. o ' ‘

42, ‘

Kriesberg, Harriet M., Wee, John, Hollander, Edward D., and Bon, Joan,
Methodological Approaches ifor Determining Health Manpower Suppl and
Requirements - (2 volumes) U. S. Department of Health, Education, and
Welfare. Public Health Service. Bureau of Health Planning and Resources
Development. Division of Planning Methods and Technology. National Health'
Planning Information Center. DHEW Publication No. (HRA) 76~14512.

- .
‘This second publication in. the Heglth Planning Methods pnd Technology series
.describes and evaluateg various methods used to determine present and future
Jhealth wanpower supply and requirements. This monograph does not address
he full range of methodeologies that may be used in overall health manpower
lannipg; rather, it is limited to the specific subject of estimating man-~
ower supply and requirements. It deals only peripherally witli related man-
power issues that affect supply and requirements, such as labor productivity, '
task delegation, and geographic and specialty distribution. ¥

~ . o
—~ . -

'Kupchik, G. J. and Franz, G. J. "Solid wasg“air pollution and health."
Journal of the Air Pollution Control Association, vol. #26 (2): pages 116-122
(1976) 4 , - . . ' :

\!

o . { . : .
This agiicle attempts to clarify the direct and indirect associations between
the incﬁdence of air poilutancerelated disease, the emission of air pollutants,
and solid waste generation and disposal. A survey of the pertinent literature
is provided and the contribution of solid wastes to.air pollution is discussed.
Finally, ithe value of solid waste didposal technologies in diminishing the
adverse i%pact of disposal is presented. This paper does not discuss condi-
tions existingwin developing nations although the principles may be applicable
to most countries with a solid waste problem. : § -

4. | - , .

1

Mahler, H. \fHealthvstrategies in a changing world." WHO Chronicle, Vol. {#29:
. pages 209-218 (1975). . »

—
7/

Improvement's in communications, new managerial concepts, and changing health /
needs in bothiydeveloped and developing countries have led to a ‘reappraisal qf’
the role and aqtivities of WHO in recent years. During 1974, the urgency of

- this reappraisal and the need for more rational systems of health care were

-
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‘heightened by the socioeconomic uncertainty prevailing in many coun;ries;
In the.introduction to his annual report. to the World Health Assembly and
to the United Nations for 1974, Dr. H. Mahler, Director-General of WHO,
gives a broad survey of health priorities in the world today and outlines
some of the new approaches that have em’et‘ged in the field of international
Pub%ic health. : S ' L - -0 ‘

! e .
45, S , - ‘ S
‘Masironi, Miesch, A. T., Crawford, M.D., and I-'lami’lton, E I., Geochemical

~ environments, tracé elements, and cardiovascular diseases. Bulletin in the
* World Health Organization, Val. #47: pages 139-150 (1972). ' ' .

-
.

Cardiovascular diseases are often found to be associated with certain physioiwﬁ
chemical characteristics of the-environment ~- namely, the hardness of the -
water and the types of rock and soil underlying the area. Areas supplied with
-soft water usually have Righer cardiovastular death rates than do areas -

. supplied with hard water.- Evidence linking cardiovascular diseases with the
‘geochemistry of rocks and soils is more limited. The nature of these associ-
ations 1s still speculative but it is possible that'certain trace elements are
involved, some being beneficial and others harmful. Further epidemiological
studies to identify these various trace elements are desirable. L

46.
Maté, L. J},"The-envitonment of the mglnourished-child." Basic Life Science 7:
pages 45-66 (1976). : o : S

of infection and the need to diminish it. Ways to control and prevent infection
afd the need to diminish it. Ways to control and prevent infection are'readily
.. known. They havg te do with education of the population to, improve personal
and envirommental hygiene. Economie investment is necessary to improve housing
and water supply systems, waste disposal, and such preventive measures as im~
" munization programs. Although such measures may appear expensive when first
implemented, they haVe long-lasting effects and may require minimal expenditure

";Z objective has been to stress;'within the whole environment, the importance

‘oﬁce_they are established. Large segments of the population stand to benefit, .

and’ other development interventions can then be introduced. However, these
" measures should not be implemented singly. They should be ‘accompanied by
community developmgnt, family planndng, social legislation -- in other words; ‘
holisti¢ approach to health and welfare. To do otherwise may aggravate the.
problem by stimulating demographic growth, perpetuating malnutrition and in-
fection, and maintaining underdevelopment." o ‘

I

-
- £

47. "'. ‘ . ' ‘. ' ._ | ‘ | \

*McKinney, Ross E. Microbiology for Sanitary Engineers, New York: HcGraw&
Hill Book Company, 1962. - ' . C - .

« Source not referenced.
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43. ) R :“ . o . . - - ‘.‘_ .

'Hiller. M. J.;'induntrializatian; ecology and health in the tropics.
Canadian Journal of Public Health . 64 (suppl):'11ﬁ16 (1973). '

. The introduction of modern technology into developing countries is a mixed
» ' blessing. Industrialization, introduction of cash crops, and the building
- of dams in rural areas disturb the balance of nature. Diseases previously.
~absent in some areas such as schistosomiasis and malarla are introduced by e
B . . the movement of people and the changes in ecology. Migration of people from . .
e . rural to urban areas is a .comsequence of industrialization. Overcrowding in '
: ' the cities makes possible the spread of infectious diseases and introduces
the problem of pollution. ’ f AR ‘
'~ The‘author provides examples of the effects of‘; industrialization and technology
' .- on the etivironment and thereby on the health of human beings. The conditions-
 desqribed, although specifically related to the tropical developing countries,
apply also, in a broad sense; to most other‘dﬁﬂéloping nations as well.

=
TNt . ' . . -
v 'y ) . ‘
49. i : . . Y
. b ’

o . Morris, R. C. The Plahning Problem. In: U. S. Public ‘Health Service, Bureau . -

of States Services, Urgan'Plaﬁning for Environmental Health; Course Manual,
1 . ‘ N . .

Cincinnati, pages II-1-1, 1962,

Provides a step—ﬁy—step outline of the planning process including data collec-
tion and evaluation, goal and policy formation, formulation of the means to
accomplish goals, and a proposed program of action. The outline then describes
. the roles of planning agencies as supporting as well as coordinating in en-
. 1' vironmental health planning. This paper integrates principles of planning with
¥ the emphases of envirommental health and may be useful as such. It is geared
primarily towards urban planning in developed countries. - s

. ,“. ' . 1
~ - T 3
50. 4 _ _ |
Morris, S. C. and Naﬁék, E. W. “Envifonmentél'héalth impact assessment."

American Society of Civil Engineers. Environmental‘Engineerigg Division. Journal,
vol. #102 (3): pages 549-554 (1976). e

A methodological approach is presented with the foliowing steps: identification
% of the initial perturbations in the enviromment; tracing petturbations through
~ the enviromment to determine the magnitude and duration of the exposure to the
receptor population; identification of the receptor population and 1its high
risk subgroups; and estimation of these impacts by applying derived exposure-
‘response functions. The 4-step analysis is outlined along with a discussion
of human response to envirommental agents. The uncertainty and reversibility

-—of a given stressor and its impact on hehith is also presented. — o -

e
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51.

Navia, J. M., Hunt, C. E., First, F. B., and Narkates, A. J. "Fluaride
metabolism - effect of preeruptive aor posteruptive \fluoride administration

on rat caries susceptibility."  In: (BEds) Prasad, nda S. and Oberleas, .
Donald. Trace Elements in Human Health and Disease,\vol #11, New York: '
Academic Press, Ine.. .1976. ' '

is most effective in preventing dental caries when a toyth is’ erupting er has _

recently erupted. Water fluoridation and topical adminigtration oﬁnfluoride

Neddle; B. and Gariand; G. "Dumps~ A potential threat to ground water supply. ‘

Water Well Journal, vol. #24 .(l): pages 83—87 1975 e

The procéss by which leachate is prcdué;d is described. Initiall
' waate acts as a sponge and simply absorbs the water. ' However, with continned
- water addition, ¢the waste eventually reaches the limit of its moisture re-
‘taining capacity. At this point, any further water entering the waste will™

53. : L o LA

, the solid

cause an equal volume of leachate to leave the whste. The process is greatly’

accelerated at open dumps where soil cover is not provided because runoff
1s greatly reduced, thereby increasing infiltration and leachate produccion.
" Liquid waste disposal contributes to the water going through the system as

well as waters from adjacent areas and -groundwater moving through the waste.
. ) k ‘ o .

hY -4
*

~ Phoon, W. O\ "The 1mpact of industrial growth health in Southeast Asia."

Ciba Foundation Sy@posium 32, p. 107 126, 1975. - ) )

The author discusses some problems involved with growing industrialization and
stregses that it is difficult to extrapolate from experiences of wther regions
due ‘to climatic, cultural -and even genetic differences. Some specific occupa-

" tional hazards are enumerated for a number of the South East Asian countries

such as silicosis;. lead poisoning, pesticide poisoning and accidents leading
to death or paralysis. Singapore is evaluafed as an example of the most _
industrialized country in the region. This paper provides some insight into
the health hazards related to industrialization in the developing nations of
South East Asia. Technology or policy programs are not -provided.

' Sl‘. - \ . - '. ( . ‘.

s
A \
H

Pisharoti K. A. Guide tg the Ing_gyacion 6f“HeaIth Education in Environmental
Health Programmes, Céneva . WHO 1975, ' .

This article is presented as a stimulus to the incorporation of health educa-
tion into environmental health programs. The primary topics discussed in this
publication are the '{importance and integration of health education in environmental

59 -
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health; traifing and supervision needs, objectives,gand methads; and environ-

wental health educatiosn in schools. The utility of: this guide may bé in pro-

viding a basic understanding of methods and processes relating to health
education. It is not a training manual. M

& . o <
. ‘ ‘t x [
. _ o L .
- Paulsen, E.” "The concept of estimation of an'acééptgble daily intake for man
- of food additives and pesticides." 1In: Recent. nces in Assessment of the -

Health Effects of Environmengal Pollution, Inter ional Symposium. Paris,
France: World Health Organization, 1974. ' .

In the assessment of the health effects in man of pesticides and food additives
by far the best information would be obtained from investigations in man. There
may -however, be serious ethical and legal problems in connection with investi-
gations designed to establish safety or to detect toxicity in man. Useful in-.
formation may sometimes be derived from studies on persons who are occupationally
"exposed to the chemical or who have been accidentslly poisoned by it. In some
cases the exposed population may be large enough and sufficiently well defined -
to render appropriate epidem#ological -studies worthwhile. In most cases, at
present, the assessment of the health effects, and the safety for man of exposure
to food additives and pesticides must be based on results of animal experiments.
As the major route of exposure for the genmeral population to these chemicals s
through food an assessment of .the significance for health is based on the intake
~via food and drinking water. - R ‘ .
. ¥
56. | o "
Preda, N. '"Pollutioh of the environment by nitrates and nitrites and the possi-
bility of the formation of nitrosamines." ‘In: Recent Advances in Assessment «
of the Health Effects of Envirommental Pollution, International Symposium.
_Parig, France: World Health Organization, 1974.

.

Studies on.agricﬁ&tﬁral prodiucts contaminated with nitrates have shown that

the procegs of digestion in the animal stomach transforms nitrates into nitrites,
which, when combined with the existing secondary and tertiary amines, give rise
to nitrosamines, known for their carcinogenic potential. During experiments

we have demonstrated the formation of nitrosamines in the stemach of Wistar _
rats receiving a nitrate-rich diet. Nitrates and nitrites (known for their o
methemoglobin action) are used as preservatives in a nugher of industrialized
food processes. Subsequently, under the conditions which develop within the
treated fdgds and also within the stomach, these inorganic suhs;ances.promote‘
the formation of nitrosamines. Using standard techniques, we have demonstrated
the presence of nitrites im various food produgts treated with nitrates and
nitritesg, at the levels ranging from 0.6 mgZ to 10 mg%, depending on which of

the two chemicals was uged, the duratiqn of maturation, and the temperature at

- which the product was stored. 1In order to avoid, ‘at least to some extent, the
risk of'coﬁtéminécicnfgf‘fdod products by nitrosamines, the legislatiwg standards
in force 1in our country impose an upper limit of 7 mgZ on nitrites in agricul-~
tural food products, {.e. half the level acceptable under FAO-WHQ regulations

and regulations injﬁqggf in other countries. " P
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S0 Purdam, P W, (Ed) Environmental Health New York: . Academic Preaa, Inc.,
e '1971. ~e LY

' .

. . s

v Thia genaral :é;? of enyironmental health previdea a scope of the field and

( »asic information geared towards Western, developed nations. A section on

“« .o + + disease vectors disctussed the identification and control of vectors and the
, 5 - diseases théy transiiit. Food sanitation is described with types of problems
encountered, control measures, and mgthgds of handling food industry:wastes..’

P v - Water and yastewater. for both industrial and domestic use and elimination are o

discussed- and methods of surveillance, testing and treatmmnt are presented.
. Types of pollutants, methods of surveillance, tesfing, treatment and disposal
. . are explained and evaluated for solid waste and air pollution, 'Also included .
are sections on ionizing\radiation,.houaing. occupational heglth, accidenf

prevention, and environmental planning and management. - This last, section ' .

provide§>information on program planning. including needs, priorities, objec~
.,tivea, esources and plan of action, budgets, and evaldation. Additionslly
' _.statistical evaluation is discussed; systems for planning and organization
=« of publidé efforts for environmental control. " This text provides the basic
v, . printiples and technologies of anvironmental health with an emphasis gn theory.

In.the planning and. management section, socio-cultural factors are distussed in. .
relation to health plannipg although the gpecific concerns qf -developing nations -

i f ~ ~< . are not emphagfized. Comparative costs, manpoWwer. demands,, facility needs for

different methods ang technologies are diseuased _ . .
PR 58. B S S L. . gy .
A ’ - ’ ' : Q@ - L :
;'~ v RajagOpalah ‘§. and Shiffman, H. A., Guide to Simple Sanitatyayeaaurea for the
co Contral of Enterfc Diaeaaes, Geneva, WHO,.1974 .

e . This publication provides a compilation. of simple sanitary measures for the. )
B " control;of" enteric diseases. These measures relste to water supply systems,';;
i wastes collection and diapo 1, food sanitation, institutional and camp sani-
o _.'\" * tatiom, training of persannﬁ?, and actions in an emergency. The methods pro-
. ‘, 'vidgd for disease control- {in water supply systems include urban and rural
’ supplies and the disinfection of water. Wastes collection and disposal methods
N include<thqse uged for human excreta, community liquid wastes, and solid waatga.
- in providing

-, . .
N Sawyer; Clair N.. and McCarty, Perry L. Chemistrg_for Sanitary E_gin era.,
R RNew York: MtGraw*Hill Book Ccmpany, 1§76 P
— ' < 5 . ‘
’ ’ The first 10 chaptera are coﬁcarned with fundamentals of chqnist: for epgineers,
‘each summarizing a particular area’ of chemistry with emphasis o sanitary en-
: gineering application. Many .schools now give a lecture course on chemical
* principles, dnd it is felt that the chapters on organic chemis¥ry, physical
* ‘ chamiatry, eolloid cliemidtry, biocﬁemiatry, and radiochémistry re particalarly
. - i
ek .

.
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sufted for such a course. The remaining chapters in this part of thg book
ozfdualitative chemistry, quantitative chemistry, and instrumental analysis,

. togédther with'thq 24 chapters in the second part of the book, are most useful
as Jlecture material to be used along with a laboratory course on water and

- wastewater analysis. The latter part of the book 1s concerned with various
water and-wastewater analyses of particalar value to sanitary engineers.
These chapters are written to stress the basid chemistry of each ‘analysis
and to poimt out their significance in sanitary engineering practice. They .
should be particularly useful 1f used together with "Standard Methods for' the
Examination of Water and Wastewater," published by the American Public Health
Rssociatidn,'which gives the details for carrying.out each analytical deter-
mination. : ‘ . : S . . ,

‘ . . * .

: . B S .

60. _' : "' ‘ , »

Schgefer, Morris. Administration of Enviromnmental Health Programmes. A

Systems View. Geneva: WHO, 1974, . o ‘ .

This volume first discusses the evolution of neoclassical administrative theory;
its advantages and disadvantages. The coftcepts of general systems theory as
applied to administration are elaborated. A syStems approach to' envirommental
health is proposed with a discussion of the applicability of the systems approach,
environmental health relationships, and problems, environmental health:inter- '

- ventions, time and distance factors, and implications of a ‘systems view of ‘ ‘
environmental health., The administrative process in environmental health is ~———
~discussed includjing the following: An overview of the administrative process; _
planning, decision making, and' evaluation; program planning; management planning,

) design and implementation; management operations, communic®tion and informa-~

® tion; mapagement operations, system control and evaluation; and prospects for

: admin{strative and technological development in environmental health programs.

1
-

61.. - . | : . .

”~ . . *

. ‘Sbhliessmann, D.”J. ."Diarrhoeal diseaseﬁand the enviromment." Bulletin of the
World Health-Ogganization.” Vel. #21: pages 381-386 (1959). o '

-

Guatemala, California, and Georgla, and the respective fimportance of the various
facnafﬁ‘ioncetned in the spread of diarrhoeal diseases is discussed. In com-
. ©  pgrison with typhoid and cholera, evidence of the precise role of ‘safe water
supplies in the control of-other diarrhoeal diseases is less certain, although
, the improvement of a supply, together with the environmental consequences -
- ¢@dsociated with it, usually results in reduced -diarrhoeal morbidity. Shigella
: > - organisms usually die off-tapidly‘in water, but ,the importance of personal
‘ hygiene has been demonstrated by a number of authbrs, and a close relationship . -
has been found between diarrhoeal morbid My rates and the amouht or accessibility
. of water for washing. Similarly relationships have been demonstrated between
. Shigellia and Ascaris prevalence rates and the type of toilet and excreta
 disposal facili.ies. A number of studies have shown thdat hdequate control of ‘
“flies can effect .important reductions in Shigella infections. Schliessmann oot
warns against unjustified generalizations which have been based on a report : '
by Weir et al. In interpreting the findings of the latter report in which the.t' - A~

L : ‘Y o . _
- . . | ]

S ' The findings of .Schliessmann et al.- are supplémented bygadditional data frqﬁ

-




‘authors had fatled to find any improvement in infant mortality or erude

death rates following-the installation of a sanitary water supply and la:rinee

- in four villages, it is necessary to take into account the special circumstances
and consequent limitations of the study.

o

62. . . .

Schliessmann, D. J. et. al. “Relation of environmental factors to the
occurrence of enteric diseases in areas of eastern Kentucky." Washington, D. c.
U, S. Government Printing Office (Public Health Honograph No. 54) 1958.°

‘A survey of Kentucky mining villages was undertaken by the United States ‘Public
" Health Service. The villages were classified according to quality of
housing, sanitary disposal facilities and water supply, and the socioecono-
mic circumstances of the householders were also taken into account. Among
the occupants the commonest pathogens were the shigelloses, the tapewnrm _
_ (Ascaris lumbricoides), and the whipworm (Trichuris) A gradient in the
incidence of these infections and in the acute:-diarrhea. mortality rate was .
shown to exist, houses with indody piped water and flush toilets having a
low and those with only outdoor water and privies, a higher prevalence. The
highest prevalence was in households whose water had to be obtained from a
distant source. In the households with the worst sanitary facilities,
602 of facets examined from the five- to nine-year age group were positive
for Ascaris and 57.3% for Trichuris. The importance of housefly infestation
was not clearly demonstrated in this study, although earlier studies gquoted
by the authors showed that control of houseflies was associated with.a re-
duction in diarrhoeal disease. Among socioeconomic factors, crowding, family
size, and the educational status of the ‘housewife were found to have an associ-
ation with enteric diseage prevalence.

63 . . 6_ ‘\ § ’
. . ¥

Scott, J C., Health and Agricglture in China, London, 1952.

Described and evaluated are the health and agricultural aepects ef composting
using combined feces and urine ("night soil"). Topics discussed include the
efféct on health of reclamation of wastes by primitive and unsanitary methods,
problems involved in collection and handling of fecal material, chemical losses
with primitive methods of utilization, destruction of pathogens in aercobic vs.
 anaerobic decomposition, reclamation of nitrogen, fly control, effects of use-
of composted materials on crop yield, and the problem involved in integrating
proper composting techniques into the scheme of individual farms or villages.
This method may be useful in some agricultural areas of the world. The speci-
fic problems involved in integrating this technique into individual use in
China may also be heIpful in ‘a broad sensge, for other. nations. :

64, S S
Sekaran,'A. Sekaraja. "Environmental sanitation and pollution in Malaysia."
Medical Journal of Malaysia, vol. #29 (2): pages 97-102 (1974). '

. . hd

-



The introductory section discusses pollution and environmental quality, -
proposged objedtives and the present status in Malaysia in relation to those
objectives. The second section discusses environmental quality control:
. the origin of the existing sanitation problems,) pollution control and water

resources, protection of community water supply sources, development of new *

- water supply ‘resources, and designation of beneficial water uses. The need
for trained manpower is reviewed; the present situatigon and future training
-needs. Related supportingractivities to envirommental sanitation include

- epldemiology, analytical chemistry and biology services, and environmental
studies and. education. X : :

. -

\65. |

L J

Senn, C. L. Syllabus in Environmental Health.

This publication provides an outline, with brief descriptions and definitjons,
of all areas of environmental health. Those areas included are: Water supply,
wastewater, recreational waters, solid waste disposal, occgapational health,

air pollution control, lighting and noise, ionizing radiabdion, arthropod and
rodent control, milk and food control, housing, and program adminigtration,
This text may be used only as a general outline of the field of environmental
health with major priorities stressed. No specific technologies or information
related to developing natg?ns is included. " : -

e
66. : ’ "
A A . .
,Shuvai, H. I. and Gruener, N. "Epidemiological and toxicological aspects of
nitrates and nitrités in the”envirgnment." American Journal of Public Health,
vol. #62 (8): pages'1045-1052  (1972). . :

This paper describes the relationghip between nitrates and nitrites and healith.
The reldtionship of &ge to the effects and the types of exposure are discussed:
prlmafily-throhgh food and water. Methemoglobinemia in infants exposed to
+ nitrates is discussed. : .

67.

Siégmann, Athilia E., A Clagsification of Sociomedical Health® Indicators:
Perspectives for Health Administrators and Health Planners, International Journal
of Health Services, Voi. 6, No. 3, 1976. , ‘

The conceptualization and operationaligzation of measures of health status are
consdidered. Health indicators are conceived as a subset of social indicators,
and therefor, as any social indicator, they are viewed as derivative from social
issues. The interrelationships of different frames of reference for defining
and measuring health that have accompanied three distinct health problem patterns
in the United States are viewed from a developmental perspective. ‘Mortality
and morbidity rates, the traditional health indicators, by themselves no longer ,
Seérve to assess health status in developed nations. Their deficiencies as

i A -
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{ndicators serve as background for a classification schema for sociomedical
health status indicators that relates healtp_iefinition frames of refeérence, N
measures of health status, and health problems. The role of a group of . -
health indicators -- sociomedical health indicators -- in the current formu- !

- lation of health status measures is assessed.

68. . "‘ ’ . . N ‘ tie -

- smith, Jack L. '"Metabolism and onicity of lead." In: (eds) Prasgh,'Ananda S.

452, New York: Academic Press, Imc., 1976.

‘Sofoluwe, G. 0. "Economic aspects of enVironmental qualitj ~— economic po:éné

and’ Oberleas, Donald. Trace Elements in Human Health and Disease, pages 443~

This paper discusses factors that may be involved in the increase in the lead
burden in those children studied; low irom, low calcium, high levels of

vitamin D and lead exposure, possibly due to dust and dirt as well as pica of
paint and plaster. ‘ _ ' . o o f

69. i : L

i
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tialities and employment opportunities arising from improving environmentgl
health in developing countries.” Intermational Conferemce on Environmental
Health, Proceedings, Primosten, Yugoslavia, 1973.

The author describes the existing state of environmental health in Afriéa.
Emphasized is the point that improving environmental health-conditions will

* provide economic benefits. Examples, such 'as an increase in available jobs

70. . oo

and stimulation of industry within the countries to produce sanitary equip-

ment, are provided. Problems are discussed in relation to housing, water
supply, sewage disposal, vector control, air pollution, food control - and ‘/f .
hygiene, noise poliution, ionizing radiation, the occupational enviromment,
meteorology, and recreational health. AEcogomic benefits of improving environ-
mental quality are stressed along with profioting native industrial potential.

L

- AN

Sri&astéva, P. K. MAcceptance of sanitary ceméosting in rural areas."
Indian Journal of Public Heslth, vol. #13 (1), pages 30-35 (1969);

This paper describes a study of thé’acceptance of sanitary composting in
rural India. The composting method involves the use of standard compost
pits and regular scaling of the pits with a layer of earth. This technique
was taught to villagers who had previously been accustomed to open piling of

~ refuse and excreta. The program involved impgrt;nh information on sanitary e

LY

composting and on the flyborne diseases. Iﬁﬁgzmg;ion was distributed verbally
and with charts and diagrams. Meetings were’,,Id:periodieally and villagers
were encouraged to describe their positive experiences with sanitary composting.
volunteers to construct pits were subsidized with bricks and cement. The study
analyzes acceptors as elther innovators, early or late adapters with respect

to status, caste, literacy, land holding,ramount of manure required, number

3
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of ca:cleﬁin household, household size, and reasons for constructing the
compost pits. It was found that the eérliest,acceptors-were usually in-
dividuals of higher relative status while the later acceptors were generally

of lower status. Reasons for‘acceptance o€ the technique were variable,

= . . . ~

7.

. ’ j . . .
Stewart, 'S. A, et al. "The relationship of certain envirommental factors to
the prevalence of Shigella infection. American Journal of Tropical Medicine
and Hygiene, Vol. #4y pages 718-724 (1955). S C < '

The incidence of Shigella infection was studied in relation to water supply, -

. sanitary dispdsal system, fly infestation and facilities for proliferation,
physical housing structure, and aegthetic quality of the housing and its en~
- vironment, The proportion of peor housing in the neighbourhood, and the
availability of water for, personal hygiene, as well as the ‘purity of the supply,
we§f found teo be important factors in influenc@pg the prevalence of shigellosis.

72.
Struening Elmer'L., Appfoaches fo'Evaluation: 'Social Area Analeis,.Inﬁer— j
: national Journal of Health'Servicgg, Vol. 4, No, 3, 1974, _ :

Modern social area analysis, as presented by Tryon and Bailey, offers a
ﬁethodolpgy flor understanding the gelective use of health sérvices,and for
evaluating the effects of change introduced into health service delivery
systems. Definitions of evaluation research are given in this paper,
followed by a brief history and definition o social area analysis. Three
types of evaluation studies —- descriptive, c arative or correlational,
and experimental -- are described and exemplified. The role of epidemiologic
datg in describing catchment areas and in the identification and location of
high-risk populations is discussed. Applications of multi-variate statistical
procedures for identifying salient dimensions of defined areas and for develop-
ing equations linking area characteristics to rates of service use are de-
scribed. It is concluded that applications of soeial area analysis methodo~
logy can make important- contributions to the evaluation of health delivery
systems serving catchment area populations. :

’ g
73. '
L

Summers, W. K. Isotopes of water: & bibliagraphy..Ann Arbor, Michigan: .
Ann Arbor Science Publishers, 1976. : . '

More than 2,300 references to the isotopes of water-H, 2H, 34, 160, and 18p
are included. These represent 95% of the literature published through 1974,
and shoald help scientists see aspects of isotope snalysis and interpretation
that need more work. With temperature-dependent water isotope ratios being

~ used increasingly in the study of fhydrologic systems and rock-water forma-
tions, this information should be useful to geologists, geochemists, hydro-
logists, meteorologists, climatologists, soil chemists, and physicists., Re- -
searchers interestéd in thege isotopes can avoid much unnecessary literature // :
sifting by utilizing this guide to pre-1975 literature. S

.
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.. Sumner, J. “Regional approach to integrated wastes management planning.” : s

Problems in Community Wastes Management Planning. Public Health Paper No. 38,

_and commercial }gquid and solid wastes normally accepted in a sewage system. &i
.Methods of combined collection are suggested and related costs discussed.

"~ pages 47-60, Geneva' WHO, 1969.' .

Possibilities are outlined for dealing with liquid and solid wastqs'asqn ‘ :;
integrated system. The methods are designed.for the inclusion of domestic - '

Treatment methods of the combined wastes and alternative methods of trans-

port are discussed. Economic and technical drawbacks of the prdpgsed inte~ -

grated system are presented. .
~

75..
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Tabershaw, Irving R. and Gaffey, William R. "Mortality study of workers in . ‘
the manufacture of vinyl chloride and its polymers."” Journal of Occupagéggal

Medicine, vol. #16 (8): pages 509 518.

‘This historical prospective mortality study of 8,384 men who had at least ome

year of occupational exposure to vinyl chloride before December 31, 1972,
demonstrated that cancers of the digestive system (primarily angiosarcoma), .
respiratory system, brain, and cancers of unknown site, as well as lymphomas,
occurred more often than expected in those members of the study population
with the greatest estimated exposure. The mortality from other cancers was . -
lower than that pf the general male population, with the exception of cancers SRR N
of the buccal cavity and pharynx. There was an excess of these eancers, which
however was inversely related to estimated exposure. The explanation for the ‘ &
latter finding is not apparent. : E SR : : ik

The other major findings of the -etudy are: (1) The overall mortality of ‘the -
study population was approximately 75% of what would be expected in a comparable
populatiop of U. 8. males; (2) No cause of death showed a statistically signi-
ficant excess over what would be expected in a cmnpar&ble U. S.gmale, popula-
tion; and (3) No deaths fidentified as angiosarcoma of the liver were found

other than those previously identified. This is the first epidemiological

study which syggests that in humans vinyl chloride may also be assoclated with
cancer of multfiple sites.

76. .
Ter Haar, G. & Aronow, R. "New information on lead in dirt and dust as related

to the childhood lead preblem." Environmental Health Perspectives, Vol. #7: .
pages &3f89 (1974). v ‘ : ‘ .

-

This paper reports on & two-part study cotiducted to evaluate the validity of the ~

- dirt-and-dust hypothesis. The first parf of the study was made to determine the
-source of lead 1in dirt to which children aré normally exposed. Dirt samples
- wére tdken in old urban areas around 18 painted frame houses and 18 houses of

brick conqtruction. Simples were also taken around seven old-frame fgrmhcuses

. b , . ‘ -
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DR remote from traffic. Based on the fact that lead concentrations in the
; } ‘dirt were similar in city and rural yardsd at corresponding distanées from
the houses, it is clear that nearly all of. the lead in dirt around these
houses 1s due to paint from the houses. Lead antiknock additives are there-
fore not a significant contributor to the lead content of dirt around houses
whete children usually play. .

CoL The second part of the study used 8 nacurally occurring radiuactive tracer

’ (210pb) to determine the relative amounts of dust and other lead-containing
materials (e.g., paint) eaten by youhg children. This tracer is present in
very low concentration in paint and in significa"ﬂ.m higher concentrations
in fallout dust. Stable lead and 210pp were analysed in faecal material from, -
eight children suspected of having elevated body butdens of lead and ten
children living in good housing where lead poisoning is not a problem. The

., normal children averaged 4 ug Pb/g dry faeces, with\a range of 2 to 7 ug. Of .

~ the eight children suspected of having elevated.leagiﬁidy burdens, two-had
faecal lead values within the normal range. Howevem, the temaining six were
4 to 400 times as high. Despite these differences in faecal lead between the
two groups, the groups were essentially identified in the 210Ph content of -
their faeces. The "elevated" children averaged -.040 pCi of 210pbp dry faeces,
while the normal group waveraged 0.044 pCi/g. The results provide sound evi-
dence that these children suspected of elevated lead hody burden were not
'ingesting dust or air-suspended particulate.

' : : . T »
77. N '
S q%, P
Tomatfs, L. . "The carcinogenic risk for man of environmental chemicals..
In: Recent Advances in Assessment of the Health Effects of Environmental

Pollution, International Symposium Paris, France: World Health Organizatidn .

974, o ' : ’

The hypothesis thdt envirommental factors play an essential role in 'the
aetiology of human cancer is receiving wide support, and it has been repeatedly
s« * asserted that over 80% of human cancers are due to environmental factors, BEn-
vironmental factors may act directly on individuals exposed and may affect =
pregnant women and therefore reveal an effect on a subsequent gemeration. A
direct éffect of envirohmental factors in producing cancer in_man has been
shown by: (1) th@ unequivocal evidence of the chemical origin of occupational
cancer, as in-the cases of urinary bladder tumours in workers exposed to aro-
tic amines, Iung cancers in workers exposed to bis (chloromethyl) ether, etc;
(2) the well-documented' cases of iatrogenic cancers; (3) the sitive[correla-
. tion between cigarette smoking and lung cancer; (4) the different cancer in-
cidences in urban and rural populations and the pogsible role of air pollution;
Py and (5) the results of studies on migrants showing that for some?cancers mi-
grapts acquire incidences similar to those of the host countries. Results
obtained in experimental carcimogénesis are in keeping with a direct carcino-
genic effect of chemicals.

|
I
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The evidence that exposure of pregnant women to a carcinogen may regult in an
.Ancreased risk of cancer in the progeny has been provided by the reports on

the incidences of vaginal cancer in daughters of women exposed to stilboestrol -
.during pregnancy. The role of prenatal exposure in determining cancer risks

in the progeny is fully documented in expsriment?l carcinogenesis. -
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~ Tylfer, David A. (Edit) Resources for Development; Organizations. and
Publications, A on/PéEEp-Ca:g§$ Office of Multilateral and Special
and Training Joyrnal Manudl Series No. 3A. August, -

Programs, Progr
November, 19764
« “N | .
' This document proWdes an extensive 1ist of organizatiohg disséqlgating‘.
C resource materials for development. Agencies are listed from the United
. States, Africa, Asia, Latin America and other international areas. Infor-
mation provided includes,address, type of organization, type of information
or. service provided, and a description of the activities in which these
. agencies are engaged. A separate section 1lists useful publications with a
o * brief destription of foci Felevant to developing areas. L

!

79. | 3
Tyroler, H. A. & Cassel, J. "Health'consequénces of culture chénge. 2. The
effect of urbanization on coronary heart mortality in rural\ residents."
Journal of Chronic Diseases, Vol. #17: pages 167-177 (1964).

- -»
The gmthors shew that death rates from coronary heart disease in Jhite y
' malég’aged 55-64 who were rural residents in North Carolina, has increased
“with increasing urbanization, and that the differences could not in all
likelihood be attributed to changes in diagnostic custom. The gradient
was predicted in advance of the study on the basis of postulated incongru-
ities between the culture of rural residents and the demands and expectations
of increasing urbanization. Whatever the deleterious influences which ac~ -
~company urbanization may be, as far as coronary heart disease is concerned the
gradient had, in this age, sex, 'and racial group read%ed a plateau for urban
residents, but it was continuing to rise in the less adapted rural residents. .

80« Ll L

| ‘
Wolman, A. "Enyiroﬁmental sanitation in urban and rural areas: Its importance
in the control of erdteric infections." Bulletin of the Pan American Health
Organigation 9 ‘(f): pages 157-159 (1975). :

In Central and South America, enteric infections constitute one of the leading AA#[*'"—-

causes of disease agl death. The terrible toll is exacted by a host of dif-
ferent microorganisms, virtually ‘all of which are transmitted via contact with
. human excreta. To|change this picture we. need many more water supply systems,
- better fodd preparatiof and handling, and public comprehension qf how elemen-~
tary good hygiene promdtes good health. Attaining these objectives will be
difficult, but less costly than one might suppose, and there is little to be
gained by delay. The basic envirommental causes of ent:iiq digease ‘are clear,
.~ current conditions have been aggfavated by rapid populatfon growth and urbani-
| zation, and basic corrective measures have already been postponed long enough.
_ This paper provides a rationale for improvement of environmentgl health,. -
: 1‘ 3 facilities but does not provide specific techniques for control ar(for ﬁrﬁgram'[
‘ ~ develcpgent., ‘ ) ‘
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wolman; Abel "Health prioritiea in human ecology and environmental pollution.‘
PAHO Bulletin, Vo. #8 (4): pages 351-353 (1974).

;8.

| China."v Chinese Medical Journal, vol. #73 page 100 (1955). . o

- This paper discusses methods of destroying schistosome ova and methods of

of toxic chemicals to kill the ova is not recommended. It was found, owever,. o

The author discusses the enviromnmental health problems fdcing Central and

South America and states that priorities for action must 'be set. The primary .
disease prcblemsc accordins to the author, are the enteric diseases, with

"diarrhea still a‘major cause of death. It is cnncluded that the actual impact

on health of a multitude of envirommental problems must be weighted to determine
in a health context the priorities for attacking these problems. The author \
proposes that environmental hazards must be evaluated separately with respect '
to their impacts on human health and that theﬂ priorities must be'established
for“eq\trol measures. . 5 S !

82. | o _ ‘ | | . \

’

"The Calcutta water and sewerage project." WHO Chronicle, QQ}. #25 (1):
pages 35-36 (1971 ‘ »

&

This article d the involvement of the World Health Organization in the
establishment of Calcutt 's water and. sewerage project. Costs, sources of ‘
funding, development plgns, and the involvements of various agencies are dis-
cussed. Full details of] the project . may be obtained by special request from
tha erld Health Organightion,
h o

¥ . ‘ \

o \\-.‘ . | K

.“ | v

Chinese Medical Delegation to the Scientific Session of the Academy of Medical . \
Sciences of the U.S.S.R. at Tashkent, September 20-25, 1954. '"Some aspects of
research in the prevention and treatment of Schistosomiasis japonica in New \

killing the intermediate hosts of schistogomissig -+ the snails. Since fecal
material is a valuable and natural source.of nitrogen as fertilizer, the use \

that the amonia in urine, if combined with feces, will kill the ova after - S
three days of sitting in summer and one week in winter. For killing snails Lo
both chemical and physical means are uses; the chemical including capper ‘
sulfate, DDT, Paris Green, etc. and the physical including burial in the s

soil, boiling in water, and burning grass. An integrated prWgram of water

and grass control using both physical and che?ical means is recommended.

ﬁgé.

Ciba Foundation Symposium 32, Health and Industriel Growth Amsterdam* Associ- .
ated Scientific Publilhers, 1975. .

%

This book, which records the papers and qhe discussions at the symposium held
in 1974, begins with the more specific {although large and challenging encugh)
% . - - . b

\
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problems of the directly harmful gide~effects of industrial growth. The
ways in which control of pollution in the UK is approached are analysed,
‘together with the contribution legislation can make.to the protection of
health at work. The symposium then widens out to consider' the industrial
'growing pains” of developing countries and how they might! avoid repeating
mistakes made in 19th century Eurppe. The impact of industrialization on
health is taken up from viewpoints varying fr'om Ghana, Iran and India to
the) South-East Asian region and Japan. The health of the working popula-
tion in these countries is specifically examined, together with the question -
of \how health needs and problems of the workers can be Antegrated with
those of the whole population, of which the workers are also a part.

. Y
v \ .

85. : :

"~ Cleaning Our Enyironment;'The Chemical Basis for Aptidh, Washing n, D.C.

American Chemical Society, 1969. j

' : T

This text provides an account of the. status of the science and te hnology of
'environmentaI;1mpfovement and recommends measures to accelerate the use of
that science and technology. - The topics covered extensively include the
air environment;,, the water enviromment, solid wastes, and pesticidps in the
‘environment.. Types of poRlutants, their behavior in the environment, their
known health effects, and methods for their control are discussed. This text ‘
may be useful in providing background in those aspects of environmental health
most relevant to the developing world, . ' ' ‘

. _

i

86.

Community water suppiy and wéstewater éispOSal. WHO Chronicle 30: 329 (1976).

The progress made by developiang countries in ché;provision of community water

supplies and excreta dlsposal: facilities hetween 1970 SEd 1975 1s outlined.

The mid-decade achievements (1975) in water supply systems are compared with
the targets for the Second United Nations Development Decade (1971-80). Sug-

gestions are made. for regional targets for the end of the decade and the in-

vestments required to meet these targets are estimated..

:

. §
87.

. o _
"'Development and enviromment.' United Nations Conferqnce on the Human Environ-

-

. ment, Stockholm, 1972. o ‘ , ~

This papér first presents the major issues ﬁf concern wifHi respect to develop-
ment and the enviromment. Recommendations Rre proposed ﬁﬁr national, as well
as international action. A special report oh. development and the environment .
is provided. The basic issues relating to environmental problems in developing
countriéy-are giscussed and the results of four seminars on development and

envirpnment are pre ted.
g presented.
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» - A )



-

A

8. . _ | o

&

88, {?

"Educetionai informational, sociel end cultural aspects of environmentel
‘issues." United Netione Conference on the Human Environment,“ Stockholm, 1972.

The first chapter deals with the need for action in dealing with environ-

mental problems. The.social and cultural dimensions of envirommental prob-

lems. social and cultural roots of the crisis,-and incentives for action

are elaborated. The second chapter ‘deals with objectives of action. The

third chapter discusses the means of taking action, including knowledge, in- ot .
.Struction and education, ' information, political and institutional action, I
and institutional implications. Recommendations are presented in the fourth o
chapter for continuoue social diagnosis, educational action, public informa-
tion and participation, conservation and creation, and exchange of information.

"Environmental aspects of netural resources management." United Nations
Conference on the Human Eaviromment, Stockholm 1972.,

This paper provides an approach to integrated resource management with sec-
toral recommendations for egrieulture and soils, forests, wildlife, parks

and other protected areas, the conservation of genetic resources, fisheries,
water, mining and primary mineral processing, and energy. Both national and
inter‘ tional recommendations for action are provided. A summary of recommen-
dations for international action is presented including acquisition of know-
ledge, international agreements, supporting measures, organizational recom-
mendations, and comprehensive programs .

90. | o o i‘J | neﬁﬂ ¥

Environmental Health. WHO Chronmicle, vol. #30: pages 22-25 (1976).

" This paper prevides a summary of the emphases of environmental -health n eds in.
¢ Africa and it provides objectives for govermmental programs in this are ‘Also
" included is a 1ist of those African countries in which environmental health
studies have been made and a summary of two major problems; safe water supply
and waste disposal

91.,

Envirormental Health Planning Guide, U. S. Department HEW, Public Health
Service, National Center for Urben and Industrial Health, Cincinnati, Ohio, -
1967. .

Diseu ses planning of envirommental health programs includingfpreparatien and
collettion and evaludtion of the data, and use of the data for" implementation.
The areas from which data are derived are health agency operations, physical
development planning agency operations, air pollution control, food protection,
public sewage, public water, radiological health, recreational sanitation,



- ) o .
N " : ‘

reaidential enviromnment, sanitation, solid dnste collection and diqusalﬁ L
and vector control. This guide relates primarily. to planming in the United

- States although pprtions of it .may be useful to the developing nations.
. - . i . . - !

92.

+

Health-Traiﬂihg Resourcé Material. Pfagrém and Training Journal, Actién/

" Peace Corps. . ; i
o R _

4

This training manual inclﬁdésva-chapter,on culture resource métgtial providing'
sensitization for Americans dealing with health problems in developing

. nations. Topics discussed include values in American culture, the cultural

context of health educatien, problems of introducing public health programs

. in developing areas, and the rate of beliefs and customs in sanitation pro-

grams. The second chapter presents “how te's" for community health educa-
tion. Discussions. include the group approach to introducing new ideas,
community organization aimed at encouraging village pébple to want to use a
latrine, a case study of a project to bring latrines o a rural community,
a suggested outline for use by countries' in discussing\health education of
the public, and documentation of comnunity data. The third chapter provides
sanitation resource materials related to basic health sanitation, safe
drinking water, clothes washing,‘personal'hygiene,‘dishuashing; household -
pest eradication, waste disposal, food storage and preparation, and infant
care. The final chapter discusses school health edycation with "how-to's."

- Topics include the contribution of teachers to child health, correlating

health with other subject areas, suggestions for a health teaching unit,
learning activities, a draft syllabus for health education of ages & ~ 11, and

. health education of the trop%ﬁai mother in feeding young children.

"

. ¢ ‘ ‘ | _ ' o
Human investiment in environmental sanitation programmes. WHO Chronicle,
vol. #30: pages 26-27 (1976). N

Specific characteristics of Africans and how their envirommentsl health im-
provement program might be approached are summatrized. It is stressed that -
many "urban" communities must be dealt with as villages and the people under=
stood within that context. It ig suggested that any program should consist.
largely of the work of theslocal people and that teamwork should be empha- -
sized. Education is stressed as a necessary component of the entire program

at all levels. ! o N

94. '

' - - P | ) . =
‘Identification and control of pollutants of broad intérnational significance."”
~United Nations ConfEﬁCnce on the Human Environment, Stockholm, 1972, |

-

This paper first desctibes the biosphere as ‘the dontext within which pollution
will be discussed. The nature and extent of pollutién problems are presented . ;
in terms of how pollutants affect individuale, as:well as how pollutants affect .
communities. The third section details the characteristics of some major

-
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pollutants.i'ln;the fourth section some major pollution problems are discussed

. related to the atmosphere, the seas, fresh water, and food. = Considerations

for national action, such as economics, technology and legislation are presented’
in section five. Section six discusses international cooperation for pollution

control. Section seven details ‘specific .areas of needed action including health
effects, food control, air and climate, and terrestrial ecology. A comprehen~
sive approach to the problem of marine pollution is proposed The final section

'provides recomendacions for action.’

- 950

Managing the Environment, Washington Snvironmental Research Center, Office -
of Research and Developmeng, u. S. Env ronmental Protection Agéncy, Hashington, .
D.C., November, 1973. : . T

. SN

This:report on managing the environment grows out of a concern that K: signifi—

cant proportion of today's environmental problems are aggravated by a lack of .
effective environmental management -techniques. -~The.éomplexity of environmental
issues and trade-offs involved in achieving environngntal quality necessitate

an underscanding of the varioub perspectives on the enyvironment held by govern-
ment, industry, business, economists, ecologists and the citizenry. The report

. includes examinations from each of these viewpoints qnd\diseusses techniques

 for citizens participation, management information systems, .organizational

. ) r 1

structures, special regulatory procedures and controls.,legal actions and other
methods for improving the management of the enviromment. Contained in this _
report are papers, prepared by 40 different authors covering the full range of
environmental management issues. » ' :

\ ) - ) i
9%. - | IR :

[ V. .

"Planning and fnanagement of human scttlements for environmenta* quality.
United Nations Conference on "‘the Human Environment Stockholm, 1972.

The need for cnmprehensive environmental devyelopment became ewident in the
course of the prepargtions for the conference and was stressed: by. the Pre-.
paratory Committee., This concept is, therefore, the main theme of this paper.
The sections which follow attempt to explain in more detail why ac¢tion is ur-
gently neceded in the area of human settlements, to identify the u timate ob-
jectives of such action, to underline the need for a comprehensive ag&ro@ch
to the problem, to éxamine the key issues which must receive priority,‘ and

‘to describe objectives. -The. paper concLudes with recommendations for' national
and international action. ‘

IS
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 'Research into environmental pollusgon. WHO Technieel,Report Series No. 406,

I

Genevu WHO, 1962.

N

Basic concepts in the evaluation of environmental hazards are first provided.

_The areas of research emphasized are air pollution, water pollution,oand soil



pollutidén. The magnitude and'heélth significance of these péllufaﬁts are

described. Specific ‘chemical ‘contaminants are ‘particularly addressed as

N\

.-
.
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~well as key issues most pertinent to each type of pollution. ' Recommendations
»§§§wqg‘areas requiring geéeafch_arg pregented including general environmental
fﬁ;¢§,11utioh,-animal,experiméqtgtionl standardization of observations, enzyme ¥
"y udies,'metabolism of absorbed pollutants, carcinogenesis,'mutagenesis;

\ " and long-term effects of pollutants on the aging process. . '

. . . :
~ \ . } } .
. - . - .
. -
- . . . .

"Rural water supply and.exéreta disposal," Chapter 7 in Health Sector Assess—
mefft for Nicaragua, Submitgfed by U. S. Agency:for International Development,

Mission to Nicaragua Lo Qfﬁicg of Ipternational Health, U. S. Department of
Health, Educég‘oﬁ'and Welfare, Mandgua, Nicaragua, February 6, 1976. (pp. 163-

:183) .

o . . T, . e

. This chapter concentrates &n two major environmental'%ystems of primary concern
ih Nicaragua; rural water supply and excreta disposal. Health problems due
tova lack of environmental sanitatiom, especially enteric’diseases, are dis-

" .f%cussed briefly. The current status of water supply and excreta disposal

systems in Nicaragua ariégnsc;;bed.

Data is provided on the number of rural

;And arban homes possessifg water supply services and some metﬁqd of excreta
-, disposal. The enviromméfital health infrastructure is described. Suggestions _

arg provided for future environmefifal health planningyfor. both urban and rufal
areas. .Five programs are suggested for dmmedipte impl gntﬁ$16n: rural water
- to gommunities of less than 300, str gthened ‘sanitation ‘services, water systeéem

- maintenance, solid waste_ studies, and improvement 6f slaughter house conditions.
C T ’ S . : ,
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" pared for’ Bureau of Africa, Age

-

+ - can Public Health Association, December, 1976.
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"The Sahel epidemioldgical and egyrironmental assessments project plan." ' Pre-

for International Devel‘sment.by the Améri!'

A ]

In the introductory by of this report .the Sifel Epidemiological and environ-' .

- mental assessments project plan is described idcluding its long-range purpose
‘and inmediate objggtives. The background of the problem is provided with-
respect. to health concerds in the area and the socifeconomic impacts of the

endemic diseases. The plan' itself is described including methodology, & review
‘ *’qf reports ‘and. documentatiori, environmental health problems, and health sector

problems. The envirbnmental health assessments emphasize the major dndemic

- diseases in-the recipient countries and.> se environmental interveltions to
T + ¢ s irterrupt the chain oﬁpinf&ctiﬁn. It 1s reported that sanitary control ‘measures
A Nave been almost nonexistent in the past although they are conbidered one”Bf the
¥ - most.important factors in the control and‘prevention of these:-diseases. '
p Lo . .. . L . . )
T . ‘ d/ . . tow
~ 100. ‘ . /o ‘ '

¥ tared Problems, June, 1967. '

9, . .

<~ Strategy for a L{vable Environment, The Task Force on Environmental Health and

e

Q@

3 | °

-.MP‘



N

5 . . -

Y . C. } o .
This puplication presents the findings and recommendations of the Task
Force on Environmental Health and Related Problems established by the
UynS5. Department of Health, Education and Welfare. The recoumendations

‘set forth here total thirty-four, divided into three groups: ten Action

‘Goals, ten rgcommendations dealing with the Environmental Protection System,

.‘\énd‘fqnytqen'other recommendations which support the Godls and the System..

Inctuded are: a discussion of some basic ‘erivironmental problems, and sug-
gestions for an integrative approach; goals for ait quality, water ‘quality,
“wasts disposal, population research, urb&n-iﬁprowementm materials and
chemicals controls, consumer protection, radiation control, occqpational _
health and~safety protection, and govérhmental compliance. Strategies for -
the attai t of these goals are suggested such as a functional approach

to environmental protection. Six common fumctions are identified as: re-
gfarch and development, determination.of criteria and standards, enforcement,
manpower development, public awareness and intergovernmental relations. A"
rationale is included for an Environmental Protection Act: ) : '

©
- . ; ‘
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‘ F . } : * X . ,
Syncrisis: The Dynamics of Health, II: Honduras, U.S. .Department of Health,

Education, and Welfare, Public Health Service, Office of International _
Health', Division of Planning and Evaluation, May, 1972, =

' [

A comprehensive integration.of the résources that Honduras has at hand
would surely help’ the country break out of its eircular dilemma of disease~
poverty-disease. Indeed, the fact that the major diseases from which the .
population suffers--malaria, intestinal parasitism, malnutrition, and res-
piratory disease--sre preventable and fall under the jurisdiction of al-
ready established.government programs points to the fact that such, programs

-

deserve a higher priority and better admiﬁistga;ioh; .

N *

What appears to be a chronic state of ill-health is actually an unreasonable
demand made upon an inadequate public- health sector. The health sector ap-
pears to be inadequate because of *inadequacies of other public sectors. For
example;, the population of Honduras suffers from malnutrition because the
high-protein foods raised in Honduras are primarily exported. Enteric in-
fections run rampant because water and sewerage systems are virtually non-
existent, and water supplies are contaminated by human activity. Education
of the people of Honduras in health care counts for very little because very
few people fin{sh a secondary education. With only 65Z of the available
hospital bed$ Iﬂ Use, yet with only one~third of the populatiom never re-
cziving any'heglth care whagsoever, efforts at increased communication and -
availability should be .made. In addition, direct concentration on agrucul~
tural dévelopment, adequate water systems, education, and improved disease-
eradication procedures are in order. Much of this depends upon administra-
. tive reform, These steps are designed to make hetter use of existing
health tacilities-and to change the rglationship between the health sector
. and other sectors from a negative one to a positive one, thereby reversing
" the present trend of a population cutdistancing its means of support.

102, ‘ e T

r

Syncrisis: "The Dynamics pE.HealthL;IIi: Perspectives and Methodoldgy, U.S.
Department of Health, Education and Welfare, Office of Internatiomal
Health,. Division of Planning and Evaluation, June, 1972.
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This document discusses certain key issues involved in health gector dssess- .
ments. They include, the following: the epidemiologic basis of planning, - e
diagnosgs’ of the health status of a population, assessment of resource :
adequacy, inter-sectoral problem solving, a conceptual model of assessment

of project impact, the costs of disease and the costs of inaction, the role

of health planning 'in health science education, and family planning guidelines

for del inplementation.
-

: " B

103, .

Syncrisis: The Dynamics of Health, VI: Haiti (Revised), U.S. Department of g
Health, Education and Welfare, Public Health Service,: Office of International
Health, Division of Program Analysis. . -

. .. ’ *
.This dssessment evaluates-the health sector of‘Haitl. The health status of S N
the population is examined and vital statistics are provided for major di- '
seasé conditions. The major communicable diseases are discussed. Condi-~
tioning factors influencing the health sector such as climate and topography,
culture and historys“politics, education and communication, economy, and
housing and sanitation are evaluated. Nutritional status is considered one
of the primary health concerns in Haiti and is addressed in this assessment g
as such. Agriculture is also evaluated with respect to market, administration,
production and techiology. The organization of public health services in
Hait{, involving financial resources, health infrastructure, health marpower,
and training of personnel 1is assessed. National health and development
planning and assistance offered by international organizations are discussed i

»
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104, % . L .

, Syncrisis: The Dynamics of Health V: El Salvador, U.S. Department of Health
FEducation, and Welfare, Office of International Health, Division of Planning . hat
and Evaluation, October, 1972. -

- P
This document {s a sector assessment of the health status of El Salvador. -’ .
The framework for analysis involves geography, demography and transportation, - -
cultural characteristics, living conditions, nutrition, population growth,
major disease problems, and health care received. The conclusions of this
analysis describe malnutrition as the primary health problem, Unavailability
of health services and lack of adequate sanitation are secondary and ter-- . -
tiary concernq, respectively. S

b

2 . ’

105. .

Trdce Elements in'Human'Health and ﬁisease‘ Volume II, Essential and Toxic -

Elements. Edit - Prasad, Ananda, S., and Qberleas, Donald. New York: s R
Academic Press, 1976. L~

This collection of monograp%s provides information on toxic and beneficial

effgcts of trace elements on human health. Included are papers on deficiency

and tox{icity effects, metabolism, interrelationships between substances, and
recommended dietary allowafces for the trace elements. The elements included

are magnesium, chromium, seleniim, mahganese,  fluoride, cadmium, lead, !
‘mercury and others. This geries Yrovides-an overview of the: recent research

on health effects of .trace elements,
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. . . £
“Treatment and Disposal of Wastes." World Health Organization Technical
Report Series No. 967, Geneva: WHO, 1967, -

The report is a survey of thé status of waste water and solid wastes treatment .
'in the world. Statements on the status of management and disposal methods re~
flect U.S. conditions rather than worldwide conditions, and are general in'
nature, ‘

- . . : “.I
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107. |
‘ y o )
- "The U.N. System and the human environment.” United Nations Conference on

the Human Environment, Stockholm, 1972,

‘ This paper. describes the current activities of the United Nations system re-
lated to the environment. They are: +he planning and 'management of human
settlements for environmental quality; environmental aspects of natural re-
sources managgment; idenfification and control of pollutants of broad inter-
national significance; educational, informational, gocial and cultural aspects
. of environmental issues; development and .the environment; and multi-disciplinary

aspects of ongoing activities within the United Nations system of organizations.
The environmental orientation pfvthe U.N. system, its functions perspectives,
are described. Included are: {information collection, interpretatien, analy-
sis, and dissemination; monitoring ‘and surveillance; research on causes and
effects of environmental changes; development of criteria; development of v
'policj\guidelines; establishment of national environmental institutiogs, legis-
lation!and standards, intluding enforcement; establishment of reégional ‘and
interndt ional agreements; development of technology includin s transfer

from developed to developing countries; education, training and public infor-.
mation; \cooperation on technical aspects; and funding. . 3

o - e . r.. .?.,’
108. \ o ' ‘ : : -
World Hea}th Orgapization Expert Committee on Amoebiasis, Ceneva: WHO, 1969.
| . ’

]

Cited j§n *HD, 1972, Health Hazards of the Human'Envircnment.

\ . , .
\ . . e .
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WHO Expert Committee on the Control of Ascariasis, Geﬁﬁva; WHO, 1967.

'\Cite& in WHO, 1972, Health Hazatds of the Human Environment.
110. ' ‘ . » L
' 8 g
WHO Expert Committee on Fllariasis, Geneva: WHO, 19744

.

¢ . wfited in WHO,@?Z, Health Hazards of the Human Environment.®

<« : ) .

111, | :
>

. WHO Expert Committee on Malaria, Geneva:

WHO, -1966. '

Cited in WHO, 1972, Health Hazards of the uman Environment.
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112. |
- WRp Expert Committee on ngggnosamiasisl,Genéva: WHO, 1966}

* ar . .
Cited in WHO, 1972, Health Hazards of the Human Environment. -

n3. | S | ,:
WHO Expert Committee on Yellow Eever, Geneva WHO, 1971.

-

C1c¢d in WHO, 1972, Health Hazatds ‘of the Human Eavironment,
- . . '\ .-

-

World Health Organization,. Regional office for Europe, "The Health aspects of -
urban development: report on a Seminar, Stuttgart, 3-7 December 1973 " (Doc.,
~ No. ‘EURO 4108), Cogenhagen WHO, 1974.

The key theme fnr the Seminar was the need to con‘gder planning‘as a process

" or framewovk which could serve as ‘a basis for interdisciplinary discussions at

local, national, or international levels. It was agreed that the challenge
offered by the complexities of urb;; developmentxin"Europe uld be meét only
by effective interdiscipli plarfing. Immellfate action vwas réquired in
three ar@as: (1) more effective methods of pollution control; (2) the strength-
ening of environmental health staffs; and (3) strengthening the role of the” . -
family doctor within the context of thg community-based curative and preven-
tive medicine. The Seminar[listed some of the major research priorities, and
stressed the need for continual development of health ¢riteria and standatds, :
" the study of formal planning techniques including the use of systems ‘analysis,
the evaluation. of programmes, and the breadening of health education. A list
of proposals for action by the World Health Organization was prepared. ’

' ¢ . .
WATER -~ . , . , .

15, | ‘ -

Alward, R., Installation of a Solar Distillaticn Plant on ile de -1a Gonave,
Haiti: Interqgl Report No. 167, BRACE, 1970.-

'This‘report covers the actual installation of the glass and concrete solar still
" for which plans are given in the above Techrdical Report No. T58. Illustrates
point by point the problems encountéred in the actual construction, and the
solutions that were found. There are 10 excellent photographs showing the

method and stages of construction. .

- ‘ - . | | ' *,. ) ) N
116. | | , .
‘Andreano, R.L. "The recent history of parasitic disease in Chinat-_The case

of'schistosom sis, some public health aspects." International Journal of
Health Servicesy vol. #6(1): pages 53-68 (1976)

This paper examiyes the extent to which the prevalence of schistosomiasis nay
have increased d ing the period 1958-1964. Certain hypotheses are examined,
mainly dealing witM\irrigation and water conservancy construction. The probable
economic and demograpR{lc effects of acﬁistqsomiasis are also qigéined. The

I, *
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‘article concludes that schistosomiasis prevalence probably did increase, but
‘that tH® economic-demographic effects of ‘this’ were’ probably minimal.. This is
a case study of schistosomiasis control in China. The relationship between the
ddsease de sanitary controel are examinei._ _— | o

\

i17. , | . ( .
Astolfi, E. Pren. Med. Argent., Vol. #5§: pages 1342-1343 (1971)

-Cited 1 WHO, 1972, Health Hazards of the Human Environment.

118, N I .

A&éd, N. "A short review of the épidemiolégy of schistosomiasis in Africg."

Egypt Journal of Bilharzia, vol. #1 (1): pages 9-27 (1974)

This paper provides a review of the status of schistosomiasis!%n Africa, des-
cribing the interactions of various epidemiological factors. ssues include
the relationship of the disease to agriculture, demographic factors, nutri-
tion, and mobility, ) . o ‘
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Bateman, G., A Bibliography of Low-Cost Water Technologies, ‘annotated biblio- .
graphy, "1974, ;o ' » i : 1‘
This bibliography was assembled for the following reason: develgping countries
have the greater proportion of their populations 1iving‘as’farmets‘in,scattered“
communities, and the technologies for the services we are considering which '
have evolved for dense populations, prove to be prohibitively expensive for

-most gural argas. These facts suggest that we should not overlook alternative
methods of collecting, tréattng, and distributing water, ‘or different techniques
of waste disposal, that were once used in ‘one' form or another throughout most

of the world.- ' . : ‘

This bibliography is a good annotated listing of the Iiterature. Sections gn-
clude sources of water, access, storage trangport and distributiomna liftingiapd -
pumping, purificatigf and treatment, and standards. The references in this.
biplingraphy are mainly concerned with water supplies for domestic and agri~
cultural use--including only a few references to sewage and waste water dis-
posal. Notes on the publidations are grouped in a very readable, organized ,
fashion., Unfortunately, perhNps most of the items listed will be difficult to
obtain for people in developing ountries--many are dut of Pprint. Still, this
is an excellént bibliography. - , - )

120. . ‘ SR o .

Bell, R.G., "The limitation of the ratio. of fecal eoliforms to total coliphage
as a water pollution index," Water'ﬂe%earch, Vol. #10(8): page 745 (1976).

‘

. Fecal coliform Qopulations of raw sewage, sewage lagoon effluent, and siver

water were determined by the most probfibly number *technique. The total fecal
coliphage populations were determined lsing Escherichia coli B (ATCC 11303-1)
host cells. Then the ratios of fecal fcoliforms to coliphage were determined
and it was, found that this-1s not a reliable index of fecal pollution since
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-the ratios obtained were quite v;riable. This was attributed to the greater
longevity of: the phage than the coliform. ‘ :

i

¥121. . . Coe
. . 4 ’ *
Bond, R.G., "Volume 1II: Water supply and treatment." 1In: (eds) Straub, C.P.

and Prober, R. Handbook of Environmental Control Series, Cleveland, Ohio. o . .
CRC Press, 1973 ' . o '

Tabular data relating to the overall problem of water supply f{gm_goufce'to

‘consumable or usable product is presented. Information is pfovided on water

quality characteristics as functions of sourew, storage, treatment, and dis- ,
tribution. Water supply and treatment is one gspect of the broader area of _ .
water resources management and is of primary c ncern in producing a product

acceptable for a variety of uses--potable, mynicipal, commeroial,.industrial

agtucultural, and recreatdonal. Information is provided on some of the.newer

. contaminants and approaches being ‘taked regarding their removal. e informa-

tion provided could be of use to the multi-disciplinary worker within the scope

of environmental management, ingluding ecology, earth sciences, reﬁources,

recreation, environmentql design, and proteotion.a'Students in these areas and

other professions, such as law, business, political sci ce, and sociology as o
well as industry, should find it a source of readily available ‘usable infor- T
mation. . St

. ~ ) . o
122. . . ' ' . S L. - .
. . "\. [ - } ‘ ‘ . . .
- " Bosch, ﬂerberb M. “U.S. water supply lessong qpplicable to developing coun-=
tries." : (ed) \White, Gilbert F., Water, Heaith anﬂ Sociepy, Bloomington. .
Indiana University Press, 1969 . .

b 3
This paper distusses some o? the lssues rel ited to wafer supply in the United
States that are most’ applicable to developing countries. Public health issues .
are dbnsidered with particular.discussiong of global health problems. . Costs RPN
of facilities in the U.S. and 1nternationally are brieﬁly addressed. Water 3
treatment is discussed from a historical perspettive and. the effects of chlori-
nation are noted. . - _ 2 ~ .« -
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Carlson: Sy, Haesselbarth, U., and Sohn, F.W., Studies on virus inactivatign - .
byvchlonine"dnring water disinfection. Zbl Bakt Reihe B 162 (3-4):320 {19?6)2

The studieq described indicate a ﬁotential for water borne transmission of

viral diseases and the problems ,involved in-virus inactivation b"means of N

water chlorination. The value of the oxidgtion reduction potential was found ‘
to be a criterion of viral inactivation .and higher values plus lpnger periods -
of cgntact than for bacteria were found to be necessary (

. . ;" . 8 -
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Cheremisinoff, P.N., Valent, J., Wright, D., Fortier, R. and Magliaro, J.:
"Potable wiater -treatment: Techhical dand economic snalysis: :Chapter §. .
Water and' Sewage Works, val. #123 (7): pages.52-54 (&?76),- :
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* The treatment consists of chedically coagulating the water's suspended .
particles into a large floc, which is removed either by sedimentation or
filtration, The most widely used coagulant is alum or aluminum sulfate, but »

ferric sulfate or sodium aluminate in conjunction with alum can also be
used, The jar test, which simulates the full-scale coagulation-flocculation -
process performed at a water treatment facility, is used to determine the preper
coagulant dosage. Then the coagulangs are fed into the water by solution- ‘ '

. : feed‘or“dry—feed devices and dispersed by a rapid-mixer. A 20-30 minute
R -~ period of gentle agitation perpits flocculation. Either mechanically mixed
. flogculators, which use slowly revolving paddles, or flotculation tanks with
= : baffles are used. Recently, clarifiers have become popular for water .«

tredtment: They are smaller than plants using separate mixing, flocculation,
and sedimentation basins in series and are less expensive.
‘ < SR

125, T : B
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Choudhry, A. W. "Potential'effecté of irfigatipﬁ on the spread of bilharzi-
asis in‘Kenx\." East African Medical Journal, Vol., 52 (3): P-. 120 (1975). .

The potential risk of bilharziasis in Kenya is discussed in termg of what 1

is known of its relationship to %rrigatian. Two forms of bilharziasis are|
. endemic in“Kenya. The development of irrigation schemes has been found to
.~ 1nduce intense snail breeding and may lead to serious transmission of -

“infection. Examples of this situation are provided. . C

-

’ kga. o~ S . : . flz .

& .

A .
Choudhry, "A. W., The results of five years Qf snail control at Ahero Pilot
o Scheme, Kenya, East African Medical Journal 52 (10) : 573-7 (1975). -

“An integrated snail control program to prevent an anticipated increase in
.'bilharzia transmission was initiated at the inception éﬁ the Ahero Pilot
Sgheme in 1989. THP results during the last five years of routine application
of'thrityimorpholiﬂe indicate tHat the irrigation system has remained free
N\, af intermediate snail hogts.'lTﬁis paper discusses the procedures, costs and
- effects of this snail eradication program in the negfyjdevelgped water system.

- 3 - t- ~ "
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127, -

- 2 -0 Césss Jr., F. L. (ed) 208 planning:
Molograph Series, vol. £§,; page 78,

Comphny, 1Y o, - . -

t's, it all.about?" Ehvironmental
:é ort; Conn.: Technomic Publishing

o v [ . -

~ * o ‘ ‘ -
Federal ‘Water Pollutionm Control Act 1is examined.
» " Topics considered include 'the local and regional planning required to reath
waler quality;staﬁdgrds by 1983, measuring and monitorin systems, ‘wastewater
treatment® arid management techniques, legal implications &f theléct, public .
dnd state participation in implementation of tHe Act, and trends.if governmental
N control of water pollution. - . - o . .
. . o L ] . ‘ ‘ . . 'Y
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Crowley, c. R.. Popular Mechanics Hydraulic Ram, Reprint #x346 New Yark
Popular Mechanics. -

I ”

This teprint from Popular Mechanics, a magazine, has two patts. Thq >
* explains the operation of a hydraulic ram, simplified methods enabling anyone
" to determine how much water can be lifted from a stream to the place where

S it will be used, how to measure theagznunt of-water fldw -in the. stream, and
\ where and how to-install the pump

S ~ tion are clear, and the design is quite good. The materials and production

processes required may not be locally available everywhere, however. it wauld '

be possible to convert thia design to.//village resource base.

¢ . - . { rl
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Dietrichl Bernd‘H; aad ﬁeﬁdetson, John M. Urban Water Supg;y Conditions and
. Ngeds in Seventy—FivesDevelqging Countries. Geneva: . “WHO, 1963.

. -
L] - *

vl

'
A r
4

- A summary of the existing urban water supply eonditit& deficiencies,g ahd .
needs of the seventy~five developing countries is provided, . The role'of urban

‘and ultimate goals are presented witlr'a discussion of present and flture- needs,
.. i costs and means of financing. Sources of ‘data and, findinga on the current °
i; " atatus of urban water supply are evaluated . 4 . -

LI ‘ LBO. ) ‘. . :.1\’. L. '. . ‘f}' - ) . “
,-.. ! : . . - . . . = . . .

10 Eastein} S. S. '"Pbtential cartinogenic hazards due to ccntaminated drinking
water."” - In: (eds) Tourbpier, J. and Pierson Jr:, R. W. Biological Control of

Water Pollution, pages 73-84, Philadeiphia, Pennsylvania-- ﬁniversity of
Pdnnsylvania Press, 1976, - . . ‘ . .

. P p
e . - .

The»recent recognition that the majority of ﬁuman cancer is caused by c emical
agents- coupled‘with the statistic that about 20% of the Amerigany popula ion, ~

_ dies of eancer confers on-thig subject the utmost gravity. The case fot en-
, vironmental caysation of cancer -is strérgthened by studies relatiqg urban lung.

@ ..  Cancer to air pollution. - Asiatic vral cancer with.betel ﬁﬁtncﬁéVing, Bantu

‘ liver cancer and fungal. aflatoxipa, and Japanese and Icelandic gastritfcancer.
- . with the nitgosamines in a hig&AEish diet; This sub ect'is elaborated with

' respect to the categorizatien and fdentification. of ehemical earcinogens,

toxicolog aspects, . the predictive'value of car inogenicity testing, and

water are tabalatgd The ratipnale for the 1958 Delaney- Amendment .imposing &
Zero tolerance for earcinogenic food additives is ¢that therg exiats no way for,

determining a gafe intake level for a known_ earcinegen«, Epidemiological studies

-on tarcinqgene in New Orleaps drinking water are 4isﬁhssed

) .
.2 .. . ¢ PR S !

Y . ’ % " L.
A“ | 6 .ﬁ \{ . T \ 1 “. l‘. ¢ - . ] .. . .' )

e second part describes a design for an u.
actual ram pump made from stagdaxrd plumbing parts. The drawinga and copstrue-"

water supply in public health and economic developwent. is di pssed.  Immediste

- - .f‘ e

-

- ‘epideniiologital censideratians. Chemical carcinogens in U. s river amd dfinking
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Fanngn, R. D., "Field research and tes qf‘a water hand pump for use .
in developing countries." Final Resea Report to A.I.D., 43 p., 1975,

The bgsic requirPhents for a dependable and durable hand pump for use in
_developing countries are listed as: (1) low production cost, (2) long life
‘under severe conditions, (3),gasy to maintain witq/simple tools and unskilled
. labor. Two pump types, shaliow well and deep well, were designed. Both =
' ‘ were assembled from a few basic, interchangeable parts. General desigq pro-
vided for ease of pumping and effort was made to Egep the handle force below
'pounds “to permit use by children. Three test areas were designated:  «
hailapd, Nigeria, and Bangladesh. Complete sefg with samples assembled .
were sent to each country. Design adjustments were made during follow-up
in each country. ' ' ‘ ‘ :

-

» 132. | ) A ' | : |

Faust, M; A., Coliform bacteria from diffuse sourceé as a factor in estuafiné
pollution. Water Research, Vol. #10 (7): page 619 (1976).
E X R i . X

The contribution of 849 ha of rural watershed to the fecal coliform pollution
fof the Rhode River,-a.subestuary of Chesapeake Bay with a surface area of

485 ha, was estimated. Three factors having a role in*fecal coliform . LY
pollution of an estuarine ecosystem were emphasized as: (1) the rural water-
shed contribution; (2) the season of the year; (3) the persistence of bacterigge

. in the estuary along with water temperatures.

€ .

]

133

Gehm, H. W. and Bregman, J. I. (eds) Handbook of Water Resource and Pollution
Control, page 840, New York: Van Nostrand Reinhold Company, 1976. '

Advanced techniques of preparing and distributing potable water "are described,
with method® df overcoming the limitations of water treatment plants. The
engineering aspects necessary for meeting all consumption demands are outlined.
-Data are provided on nearly 200 U. S. public water supplies. ' All major in-
novagions of wastewater treatment are covered, including ‘the treatment of

“--municipal and industrial wastes. Computational techniques for the determina-

. tion. of equitable cost allocation of treatment are presented, and the disposal

\\\ of treatment ‘sludges is considered. Other topics are a section-by-section

gnalysis of the.Fedepal Water Pollution Control Act, the desalination’ of ocean
water, uses for thermal dischargegg,new developments in cooling systems, and
the management of underground water resources.

13&. e * .".- cem .

-+ Gibson, U. anﬂ Singer;'R.; Water Wells Manual, Berkeley, Calif.: Premier
Press, 1969. . - ~ .
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This 1s°‘a “simplified, small wells how-to" manual. A good knowledge of

hngli-h is necessary. It is intended as a "basic introductory textbook"

and to "provide instruction and guidance to field personnel engaged in the
construction,'maintenance and operation of small diameter, relatively shallow
wells used primarily for individual apd small community water supplies.";

.("Qmall" used here means up to 4" in diameter.) Topics include background

information on water cycles, geologic formations, water quality, ground-
water exploration, well -design, well-tonstruction and mgintenance, sanitation

and wells,; and a review of various types of pumping equipment and energy L=
-sources including a discussion of the advantages and disadvantages of each.

This book would be useful for a community development worker who reads

English well but has no formal training in water supply and/or well design.ﬁ

It i{s, however, oriented toward more technically minded people, even though

it is described as "simplified " Nevertheless, it is useful as a background . .
reference. ' . e :

1135,

Goldbert, E. D. "Toward a global monitoring program for tramsygamics and
other marine pollutants.”" 1In: (eds) Miller, M. W. and Stannard, J.N.
Environmental Toxifity of Aquatic Radionuclides: Models and Me isfis.

Ann ARbor, Michigan: Ann Arbor Science Publishers, 1976.

_Four collectives of pollutants that threaten the marineuenvircnment have been.

identified as petroleum, artificial radioactive nuclides, heavy metals, and
halogenated organic compounds. A global monitoring program based on the use
of 2 sentinel ‘'organisms, mussels and barnacles, is proposed and described.
The initial annual costs of collection and analyses should be $300 000

for 100 samples taken from open=ocean waters.

1136. -

>

pe
-

Gruener, N.,-and Shuval, H. I. '"Fyaluation of the health effects of nitrates
in w1ter. “In: Recent Advances in Assessmenf of the Health Effects of Envi-

ronmﬁhtal Pdllution, International Symposium. - Paris, France: World Health
Orgdnization,‘l974 ‘

é&
The standard for nitrates in drinking water was established as 45 mg/l based
on limited epidemiological and experimental evidence. We initiated a broad
range of toxicological and epidemiological studies to provide a scientific
basis for evaluating the health effects *of nitrates in drinking water. The
two epidemiologicpl stutiies to be reported upon here are part of this project.
Une of the studies which was done among 408 healthy infants who consume ap-
preciable amounts of tap water in powdered milk formula showed that those

~infants whe consume water with nitrate concentrations over 45 mg/l exhibited

significantly raised methemoglobin levels in their blood. The second epidemio-
logical study was done under controlled conditions in a hospital to attempt

to determine the threshold value of nitrates in water which can cause a sig-
nificant increase above "normal” methemoglobin lévels in infants. 1In this

study with 115 infants we showed that . nitrate levels in dripking water of abeut

100 mg/1 can cause a significant increase in infants' “mefhemoglobin levels. .
The possible health signifficance of a slightly raised or subclinical methemo-
globin level as found in the two studies is discussed in leght of results from
toxicological studies and general considerations in evaluating the risk of

population exposure to chemicals in the environment.
. IS
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Harris, R. H. '"Carcinogenic organié chemicals in drinking water." gi?“
(eds) Tourbier, J,. and Pierson Jr., R. V. Biological Control of Water

Pollution, pages 63<72, Philadelphia, Pennsylvania: ‘Univepsity of
- Pennsylvania Press, 1976. ‘ , . -

The question of carcinogenicity is reviewed for petroleum and ceocaltar

chemicals and products, aromatic amino and nitro compounds, and pesticides

and soil sterilants. Epidemiological studies on cancer are related to ° \
the identification of chemicals in potable waters. Known and potentidlly ¥
hazardous chemicals in the water supply are tabulated for selected American
.cities. With the growing recognition of the environmental causation of

cancer, regulatory attention must be directed towards chemical carcinogens

‘in drinking waters. tatistical studies suggest that cancer mortality rates
-are related to water. lity in those communities deriving drinking water

from polluted sources. Dwindling research funds have resulted in the vir-

tual halt of advances in the technology of organic cqntaminant identification

and removal. The continuation of this trend must result in the increaseq_ :

risk of cancer from pollhted.drinking wateér, -

/ 138. ) E '. | | | | o
. Hattingh, W. H. J. and ‘Nupen, E. M. "Health aspects of potable water suppliés}"

‘;f"‘ Water S§. A., vol. #2 (1): pages 33-%6 (1976). . : ‘ -

of potable water, including water reclaimed from purified sewage effluents,

 1s pfesented. Eight different but related aspects'of water quality were °
studied. Results vbtained during the first 2 years of the investigation

.show that the quality of all potable waters tested to date was excellent, and

- that of reclaimed water was the same, if not better, than potable water from
surfacd sources. Thbse aspects needing further research are alsv indicated

- and center around a knowledge of the pollutants present in the water environ-
ment. 'Pure chemical and microbiological assays will have to be supported by = &
bilo-assaying technidEEE“to-asﬁggs the long term effect of pollutants present .
in small concentrations. ' . i - ®

3

A 10-year research program to assess the: chemical and micfsgigsggical qﬁality '

N Qv s ——

139. | S | 4

Hodge, H. C. and Smith, F. A, "Minerals: fluorine and dental caries."” .
Advan Chem Ser, vol. #94: pages 93-115 (1970)." ) -

R ° . . .

- ~
" Source not referenced. - ’ , ? . :
. 140" " . ¥ | -
Huff, E. S. "Careful chlorination yiélds multiple savings.'" Water and g"- .
Sewage Works, vol. #123 (7): pages 42-43 (1976). A : .
. ' ~ o N .
z ¥ . ‘ ) ,
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Increased emphasis on environmental protection has 1ncreased§the\practice '
of Ehlcrindting effluents from waste-water treatment plants. - ‘However,
the toxic effects of Cl on certain aquatic organisms and the energy impact
0f its production should limit its use as a-disinfectant by plant operators.
Data from a small trickling filter *plant which discharges to a stream with
a seasonally variable flow are presented and indicate that reduting C1 v
residuals to | mg/l would lower the in-stream concentrations during the’ f
summer months to the lower end of the toxic concentrations. Also, 152-20%
of the electricity used by the plant could have been saved by not producing
extra Cl in the summer,. !

—

Fr 141. A . oy Y _ ‘ !
- - P . [ i .

Huisman, L.‘aﬁg Wood,. W., Slow SandFiltr;tién, Geneva: WHO, f974.

The slow sand filter is one of the best _means of treating a raw water supply
where specialized chemical technology is not available. Far from being

an. old-fashioned technology, therauthors féel that the slow sand methad can
be the cheapest, simplest and most efficient method of water treatment.
Several /scales of design are discussed and illugtrated, although knowledge

of basjc engineering mathematics would be helpful. .The last part of the

book discusses the use of sand filters for recfarging ground water, an im-
portAnt consideration for arid areas. 1In areas of known biclogical con- _
tamination, however, the use of chemical treatment (chlorine or preferably’
igdine) along with sand filtration would provide a very safe water supply.’
S1ow sand filtration methods are also very simple to operate: 'Provided that
a plant has been -well designed and constructed there is littrle that can go
wrong as long as the simple routine of operation is carried out." A very
valuable book for those invdlved with planning water supplies for small to

‘medium sfize communities. . :

- *

— , . e . ' -
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" I-Cheng Ch'i and Blackwell, R.‘Q., Ametican Journal of Epidemiology, Vo. #88:
‘pages 7-24 (1968). N - e . A '
Source not referenced. ‘ ? B . ‘ ) )

.

141,

Jahn, S. A. A. Q”Sudanese itive fiethods for the purification’ of Nile water
during the flood season." n%ht (eds) 'Tourbier, J.' and Pierson Jr., R. W. .
B Bidlqg};al Control of Water Pollution, pages, 95-106, ?ﬁiladelphia, Pepnnsyl~
"L - vania: University ofs Pennsylvania Press, 1974. PRSI : ,

.~ The Nile during its flood period contains very high (27,000 mg/ 10 concentra~
»# tions of suspended. solids whigh may require & 20d so seftle completely. .Since.
the Nile supblies some or all of the water for many localities, clarification’
methods that cag be carried out under primitive conditions assume great impor- -
tance. A type of clay soil found in certain-sites . dlong the river'igvaéed by

the natives \aa-a floed}lant; Fhis was characterized as consisting mainly of

4 -t ; v
€ - '\ i - P
. "y .
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Bentenite;. Variqus 1n¢igendup planc materials, usually pulverized seed.

_matter; dre also used as clerifying agents. The identity, distribution,

L effectiveneee, and wode of ection of these substances are surveyed.

146,

-

Kindel, Ersal, A Hydraulic Ram for Villege Uee Volunteere in Teehnieel.
Asslstance, 1975, .

This menual consists of working instructions and drawings on how to construct
a small, simple hydraulic ram from commercially available water pipe fittings.

The ram described has a supply head of 6.5 meters, a delivery head of 14 meters,

with a delivery of 7 liters/minute. It #s thus.only used for small water .

supplies.. Although less detailed and thorough than the Populef’Mﬁchanicsaartié'

cle, this information is more adapted to village resources. The operating prin-
ciple is simpler than the Popular Mechanics designs, but both should work
equally well. 1If possible, it would be helpful to look at more than®one:of

145, A A
Kneese, A.K. and Bower, B.T. - Managing Water Quality: Economics, Teéhnelegy,
Institutions, Baltimore Md.. Johns Hopkins, 1968. Ve

¢ L}

‘Source not referenced. _ ) _ e
- e )
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146, _ . , .., ]
e . ' . o \&',‘_1
Lambo, T.A. "The- protectien hd 1mprevement of the wprld's drinki water
quabity." In: (eds). Teurbie Bierson Jr., R.W. Biologital Control
of Water P 1latioh ﬁhges 2 29 Phii\eeiphie, Pennsylvania University of
Fennsylgen Prese. 976,«w e ‘g - -

.

The bfoiugicel het ds ef pbor quality drinking wacer are dramatized by re-
‘cent outbreaks of cyphoid fever. A wide range of chemical hazards includes.
'nitretes, As, Pb, Cd,' H§ and Hg compounds, DDT, aldrin, and a host of indus-
trial contaminants. Tﬁe most spectacular manifestations of the latter were

* thé Cd and methyl mercury poisoning episodes in Japan. The total demand for

water is estimated to double every 20 years, and in some countries every 10

‘which has
“the maximum cest-beneﬁit ratio. Some industrial wastes are so difficult ot

" years. ‘A scientific approach to water quality control is needed that will
exclude both unnecessary scares and a false sense /of secutfty, 4 a

so expenaiVy to:remove ‘that the only feasible ,8olution may be legislative - -
restricélon. The increa co f energy will necessitate increased reliaﬁee

on biological treatment pr esses. The role of’ WHO in water quelity manager
ment is reviewed. - D M _ . Pt . K

~ e S .
147.( R ‘ ¢ ’ A . «‘Q

"‘,,- “,v'« RN o
) N L ! . ‘ . .
- sl N A

Lavand, T.A., Simple Solay Still for the erpd éqion Qf Bistd; ] whcer, .

Techqﬁcal Report 117, TRACE, 1965 {revised 1967) o k‘&;‘ 2”.‘~m
Thie unit was "designed primarily for use in eervice statidns with Ehe objeet
-~ ) ‘e ¢

the designs listed here -(ITPG, Popular Mechanics and VITA) before building & ram. -
s - |
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of providing distilled'water! T automobile batteries.”, Distilled water is
very necessary fervbattety enance, especially in arid regions. .This
et1ll will produce an averase-Qﬁ‘S liters per da‘!l!glean fresi’water (can
be collected on roof during rs héason) is add the stidl each’ day-- o
‘distilled water is drained off. }hﬁers nust be careful with the storase of : e
the distilled water to avoid qcn : \ ' '
W .

1&8. . . . M«‘.”?‘,f . t : . ) ( - '

LS .
. n .

Lawand, T:;A. and Alward, R., Planer Y. a.Glass esg COncrete SQIer Still
Technical Renprt No. T38, BRAGE. 19?2\\ .

) o~ T
: This repart containe a series of Plage apd specifieations for a eoIar distil-
: . lation plant désigned by the Brace Research Institute for a site in Haitf.
4 The average output is 200 gallons of disti,led water per day. The units are
simply built and, apart from plumbing, are
crete curbs, a butyl rubber basin liner, gl
. _and a silicone glass sealant. . This. syetem is
stills comneqted together.

&

35

posed ‘of four components, jon- -
“panes for the transparent cover-’
eﬁually a series of solar

W,

. . b .

. N levine, R. Jey Khsn M.R., D'Souza, S., ananalin, DlRw “Fhilure aanit
= wvells to protect against cholera and otherfdiarrhees 1n Bang sh\!

.2 (7976): 8689 (1976). . | \* . oo
. L f b) ! .
Within an- ared of Bengladeeh in which the uneidence of cholera wgh\high use ©

of sanitary pipe wells did not protect agdinst cholera or related nbn-cholera . ;

_ diarrheas because well users also used contaminated water seurees regularly .
+ . ' enough to maintain high 1hfection rates. Protection was found to corrélate .
' with education .and wealth, - This paper points out that technology without @ - R
edueation may not be effective in the control of enteric weéerhorne diseases. LR
. .( . . ' ( -"' - . '

fs0. | . '

Logan, J.A., The quantitative relatianships between comnfunity weter supplies

arid economic development. Internationsl Review pf Tropical Medicine, 2:27- . .
40 (1968) .v L : « — : . _ .
The author atresses the different eeonomic eepects of water supply and the

~ - contribution of water 'to .general gocio-economic development--agr1cu1tural :

- development the establishment of industries usidg water or producing hydrau- ;.
lic equipment, and health improvement. It 1is difficult to assess the role of. S
water supply in development from the health angle, since knowledge of the . .. :
part played by water in the Amprovement of health is unsasisfactory. The o
author mentions, however, calculations al:eady made concerning the economic
effectiveness of water supply (number of deaths and diseases avoided, savings

‘ made by health services).

N . .- z ‘
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Lyon, W.A. “Comments on the histary and economics of micropollutahts 1n drink-
ing water.” In: (eds) Tourbier. J. and Pierson Jr., R.W. Biological Control
of Water Pollution, pages 91-93, Philadelphia, Pennqylvania‘ University of
‘Pennsylvania Press, 1976. © . _ . B :

There have been many expressions of concern 3ictopolluéants in the past 4.
25 years, but only during the past year.has &i‘fo public attention been
directed to the issue. The Federal Drinking Water Act provides $7.5 million

.fdr fiscal year 1973 for the states in dealing with this problem. An esti-

fated $36.8 millfon is needed for dealing with all the frems of the act. .
During a recent ‘odo? and taste eQisode, the West Penn Hater Company of Pittsburgh,
Pemnneylvania, agreed to provide activated carbon treatment of the water. The
spproximate cost would be $2.50/yr/customer for‘this system serving 1% million
-customers. The cost of this extra treatment step for systems with 40,000,

- 1,300, and 500 customers would .be $12, $90, and $300/yr/customer, respectively.

‘_When it is considered that nearly % of Pennsylvania's 1,300 publit water sup-

plies serve 800 customers, she great importance of scale factors for water.

. treatment Bécomea apparent. The relationship between cardiovascular disease -
- mortaligy and drinking water hardness is another item of grave implication.

4 ) ‘A'. . ‘

. -« . :
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‘ Majumder, N. "Piped water supply for rural communities; an ekperiment in a o

South Pacific island." Indian Journal of Public Health, Vol. 11(3):133-137,
- (1967). . o ) '
A _ | . | _ e I ) .
Protected water supply for rural communities have presented a difficult prob-
lem to health workers all over the world. Need-of adequate quantity of pro--
tected water to each individual in a community does not require any justifica-
tion. Location of a suitable source, collectian, tonditioning and distribution
of the water to the pfople are the ususl problems to be solved by the water
engineer. Advantages and disadvantages of a piped water supply are disqussed.
A case study of a piped water supply om the island of Tongatapu, Kingdom of"
' Tonga, is presented. The author states that the single most important factory
besides the technical aspects, influencing the success of a rural sanitatian

project is cultural acceptance. .

153.

‘ ’

"Masironi, R., Koirtyohann, S.R., and Pierce, J.0., Caléium confent of river ‘
water, trace element concenttations in toenails, and blood pressure in vil-
lage populations in New Guinea. 'Science of the Total Environment, Vol. #6
(1) : page 41 (1976). ' : ) -

Several studies cf industrialized population groups have revqaled an inverse
relationship between harduess of drinking water and certain ‘cardiovascular
disease parameters, e.g., death rates, blood preasure blocd cholesterol, ‘
etc. This paper was designed to test this invergq relationship in a*"grimi*
tive" non~industrialiged population and it was found that the relationghip
did still hold. )

%
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'J. and Pierson Jr., R.W. Biological cCi
'Philadelphia, Pa.: University of Pennsylv

- Morris, J.C. "Environmental phys'i'é; aﬁ,&x

~East African Medical Journal 52 (5): 269°(1975) -

¢ ‘ t‘ f‘ ) N
Mcclu;e,‘ F.J. Water Fluorid tion, U{S. Department of Health, Education and
Welfare, National Institute of Health, 1970. - ' T

Cit;ed in WHO,, 1972, Health Hazards of the Humian Environment.
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- . ' "&.r‘t ";: ‘ l(‘ , . . ‘ Co '
McHarg, I.L. "Biological alternatives fo-water'pollution.” 1In: (eds) Tourbier,
trol of Water Pollutiom, pages 7-12,
nid Press, 1976, = -

‘Our modern prevailing phigtosophy of Jvater _n;ai:agement.s,eggis to assume an. in~ -
alienahle right, either as individuals or as members 6f\a municipality, to -
befoul our neighbor's water supply.. ; Similarly, - industry in the name of modern
technology unashamedly dumps all manpgy of 'wastes into the nearest available
recelving water without regard for ‘Lmiy,bédj;,' The national government also in |,
its nuclear and other programs .coﬂﬁiﬁa‘{%theﬁg‘rﬁssegt insults to the nation's
health and well being.. The sanitatiog-._éﬁ‘gipear in{treating the.resulting mess
ignores the, role of microorganisms yiniwaten ;:e‘aen%t and gases them all to-
death with C1. We must recognize "tha{‘:’".;_:ca.eaxi‘,.‘pota e 'water is a by-product

- of blological systems. A lst priority-15 the. establishment of an adninistra-

tive structure for the planning, management, and regulation of water resources.
We must recognize that yastes, for us gre. nutrients for"microorganisms, and
-learn to depend ultimately upon thése vreatures for our water purification. -

The future of water treatment must be ¢tologically and limnologically oriented.

“ ' ‘ k‘ T . .“[:":‘tr. . .
.1561. . R E W : ’,l_.". - . .

‘ i@iﬁitw of aquatic’pollutants.”
Nonbiological Transport -and Transforsatioh. of Pollutants on Land and Water:
Processes and Critica] Data Required for Predictive Descriptiom, page 6, 1976.
PUREE ‘ - A e '

A wvater pollutant's volatiIity,. aqueous. solubility, and absorptive fendency
determine the'likelihood that it will translocate into the.air orfthe sedi-
ments. . The chemical transformatign by vhich this happens .are either hydrolytic
or oxidative, are affected by temperature and pH, and incIude direct oxidation’
with 02, catalyzed oxidation, photooxidation,’ or ,photosensitized oxfdation.

A pollutant's Eusceptibility to these processed are important in determining

1ts ultimate fhte, and field observations that ‘chp ‘be correlated with laborzg
atory data'are| needed to demonstrate the relative dmportance of the individual
‘physical and chemical properties invol(;e_d. R . S

. . I . ‘; ' )
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157. '
,‘;' !

‘Muhammed, s.i., and Morrfsoh', S.M. . W’atert ét;aiity 4n Kiaiqbu District, 'Keﬁya.‘

R

This paper describes examinations of 3 springe, 4 boreholes, 24 ‘open.dug wells
and 7 rivers in Kiambu District, Kenya assessing potability. Compardsons are -
made of total coliforms, faecal coliforms. and Clostridium perfringens as.

<
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Mndices o£°pqllugion."lt_éas determined that ;h§ffaécq§~colifbrm teéé using
, ﬁre membrane filter technique waqs the best indication.of contamination.
: . . - . ! ! ./l i‘}‘," - 3 . . o ¢

; " 7 R ’ L ‘{‘:"')!:
. {58. Cos ) | o '; f§ﬂ‘f S .
. Pefry Jr., H. Mitchell, and Perry, Elizabeth F. "Ppssible relationships be- L
tween the physical enviromnment) and human hypertensin:} cadmium and ‘hard. . -
;wntgr.“ Preventive Medicine, Vol. 3(3):{344-352 (1924) . . ‘

~ N
+ L

, : . WO _ IR
There is no proven relationship beétween the physical environment audrtﬁe patho~ . .
genesis of essential hypertension. There are, however, irked and unexplained
variations in-death rates from cardiovascular disease in.the‘United States. ‘
Potable watern an environmental influence to which all petégps are exposed, . T
also varies considerably in 1ts hardness and this hardness 1§ inversely cor-
related with cardiovasculgr death’rates. ‘Experimentally, chtonii.feedlng_of
cadmium, and perhaps mercury to rates in trace quantities can catge a mild to. . .
marked elevation of blood pressure which has been associatedlwiéh increased - ‘

" mortality. This metal-induced hypertension in animals resemblés-egsential
hypertension in man in that there are no other evidences of metal exposure, (
and it raiges the possibility that some clinical Mypertension might be related

. o to dnapparent metal exposure which in turn might be a function, of water’ hard-
ness’. - . ) ‘ : ‘ o B

'
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159. - . _ e,

Pineo, C.S. and SubraﬁmanY&m, D.V., Commmity Water Supply ard é!hretaunis sal
Situation in the Developing Counfries, Gemeva: WHO, 19J75. ' T

.

Ty This paper revakhiates past water supply and excreta disposal programs and des-
- : cribes the 1970 WHO Global Survey. The content of the commmity water supply
e survey is elaborated. The following are included: populations supplied with. .
water; water quality control; planning, constructionm and sion of water
supplyy maintenance and operation; reporting; external assistance; unit data .
on consumption, cost, etc.; long-term program goals;, trdining;-xresearch and |
o development; and conitraints to progress. Methods of data cofiection are des- A
Ve cribed. The results of the survey reflect coverage of sanitary services in- = | ..
ternationally, health aspects, relationship to economic status, manpower needs,
 riteria for providing community water 'supplies, comstraints.to progress and '
the interdependence of constraints. Factors contributing to successful pro- o
grams such as community participation, simple technology and standardization,
‘government support and economics -snd financing are discussed. Targets and
v prospects for the future are proposed. , - :

« O}

160. - e o o L

Reid, George K.Paﬁd’WQod,_Richsrd D. Ecology of Inland Waters and Estuéties.f‘
New York: D. Van Nostrand Company, 1976. . : S

This book discusses the major ﬁrinciples of aquatic ecology. The four sec~
tions describe, respectively: the history of aquatic ecology and thé nature

-of water; the development &nd major parameters.of basins and channels; the . . .
physicochemical vatiables of natural waters; and the biotic principles‘(and.° t
. . \ ) .
! .. 7 3 i
1 . ' - ‘ | ' | ?
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~the pldnt and animal communities) that make up the I;v,f“)sybstance of real. ‘
ecosystems. Key ecological concepts, such as trophic, structuré, biogeochenical
¢ycles,, limiting factors, succession, productivity, and ' ¢neggetics are pre-
sented within the above sections. This text is most usgful in introducing’
concepts of aquatic ecology to the student. .It does brovide an understanding
of the aquatic system and thé interrelationships withid 'it. . '

- ‘ ' € - ’ C -' . .j'l.:‘-

161. S B R

"Roserfield, Patricia L.,'Emrey,.Rnbert.c; and‘Anderson,_Hartha, Rural Water

Supply and Sanitation in Developing Countries. Washington: Office.of Health,
A.I.D.; 1976. - S S oL B

. - ’
- L)

i S : : . . o - .
The concensus of internatigngl specialists 1s that deficiencies ;nfthe‘waterf
to-waste cycle must-now be sttacked forcefully in lesser developed countries

o

. . because of the close relationship hetween sanitation gnd many health, nutrition,

and other so¢ial prollems. Among the nume environmental problems bearing

' ' on humah’' health we have chosén to concentfate/ here on rural water supply and .

-

excrdta disposal systems. * Existing s ation teéhnologies-and.construction
techniques are considered adequate to provide reliable water to people in most -
parts’of the developing world. The need now is for a concerted effort by
national and international agencies té improve these crucial rural services.

~

* This publication is useful only-as a description of the sanitation problem

existing in most rural communities of the developing world. -
162. | .."‘.(‘l‘ - - .*. - .
Spangler, C., Hand ?umps for Village ﬁélls, Volunteers in Technical Assistahce,
--1975.: . ' C ' : . |

. . . LY L .
This publicagtion review‘ the principles of operation of pistop’ and diaphragm
" hand ‘pumps used in many parts of the 'world. Deep and shalloy well types are
Included. There are clear drawings of the various types thdt show the gen-
eral feafures and method of operdtion. "Although detailed ‘designs are mot
given, the design principles are simple and clear. -Materials such as metal _
castings and-PVC pipe are recommended, but simpler, locally available materials \5,
such_as wood could be used. Adaptation to fit local conditions will be neces~ -
sary. /, - o

163,

-

Taylor, N. ""Medical aspects of nitraté'in‘drinking water." Water Treatment
Exam 24 (3):194-205 (1975). ° - ' '

The hazards of excessive quantities of nitrate in drinking water are discussed
with regard te the incidence of well water cyanosis occurring among bottle

fed infants under 3 months of age from areas where well water high in nitrate
is used to make up *he bables® feeds. Information 1s presented on the diag-
nosis of this illness, its rate of incidence’, and preventive measures. through
retrospective epidemiology,-h&pcthétical,toxicology and prospective epide~
miology. The incidence of well water cyanosis in the UK is discussed, and
details are-given on the U.S. Pubiic Health Service Drinking Water Standards
and the WHO Interhational Prinking Water Standards recommendetions that the.
-nitrate level of waten consumed by infants should not exceed 45 nmg/1.
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Tq;h,'K;,’Gptimum énﬂ tolerat

Scientiarim Hupgaricae, Vol. .#32 (1-2):ﬁpagq 1 (1975). .

. Optimum and tolerated intake
weight, caloric and fluid req
groups. ‘The main F source is
The. optimun per Kg of body we

/ ’ o |
. ' .

ed intake of floufine._ Acta Hédica Academise

of prur%ge-has.béen-stpdied on the basis of body

uirements of subjects belonging to different age
drinking water which mormally contains 1 mg F/liter.
1ght 1s 0.045 mg in infants and decreases with. -

age. The tolerated amd chromic tolerated vlevells haveﬁ been 'estimatqd, for dif-

" ... ferent age groups.

165.

Tourbier, J. and Piersen Jr.,
. Philadelphia, Pa.: University

' S : _ .
R.W. (eds) Biological Control .of Water 6llution,.
of Pemnsylvania Press, page 340,°1976. @ '\ -

Thirgy-ﬁing papers -are presented covering the rationale for biologieal treat-

_ ment, limnology, potable wate
aquifer rechgrge, and waste t

r quality, biological methods for wastepater,
reatment alternatives. Specific topics include

water quality legislation, carcinogens in wager supplies, macrophytes an

water purificatien, aquatic e

cosystems, and the land appliffation of wastewatey.

Other subjects are aquiculture and wastewater treatment, oxidation ditches,
numerical models for groundwater management, EPA policies and wastewater al-.

ternatives, and water polluti

166.

. ’ .“ ) . ‘ \ . ’ . _ s
Trieff, N.M., Hinton, R.,.Stanton, G.Js; Songer, J.G., and Grajcer, D. "éf ‘

"Sewage treatmént by controll

on control in thg‘&eveldping ¢ountries.

. o [
. . >
[ - * 2
¢

P
ed eutrop {catfon using algae and Artemia. In:

(eds) Tourbier, J. and Pierson .» RM. Biological Control pof Water Pollu-

tion, pages 231-239, Phiiﬁfﬁ‘
ess, 1976. ¢ -
L : AN
. In this apprgagh algde *fix/th
by a p’hotés&f‘?

, Pénnsylvenia: University of Pannsylvania

: . .

e e

¢

e organid'énd mineral components of the sewage

tic process, and the shrimp graze on the algae, keeping

*them at an optimum level of long-phase growth that does not exceed the nutrient

- level present in the. sewage.

The combination of -algae and shrimp xeduced the -

 suspénded solids frog 120.0 to 20.0 mg/l, the BOD5 from 8 to 23 mg/1, and

+ phosphate-

(P0413) from 20,0 to 10 ug/l. A 2nd treatment of the processed

effluent Qith algae further reducéd the suspended solids, BODs and P04~3 to.

. 3.5, 4.5 and A.8 mg/l, respe
observed for Both the salt w

ively. An inactivation’' of pplio virus is
er and the algae; a total inactivation of

99,95% is extrapolated for all components of the system. Further study of

the brine shrimp will be requ

ired with respect: to virus transmission, para-

. sites, metals, and toxic organics before their use as food can be considered

safe,.

L |
. ~

- 167,

Turneaure, F.E., and Russell,

Sourge. not referénced.

S

-

‘H.L,' PﬁbliC‘Eater S glies: New York: Wifey, 1950 .
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* Undexwood, E.J. ‘Trace Elements in Himsn and Animal Nutrition, New York:

. Atgdemic Press, 1971, . T e . .

¢ . . . ( ’ ‘ .

Source not refgrenced, - _ -

9.

Valentine, J. Peisonal copmunication regarding present status of arsenic ‘
controversy. (1977). S ‘ : ‘
o ” T . ‘ . . S .
This communication provides that‘ current researchers on the health effects of . .
. arsenic exposure are in controversy. Previous assumptions as to the mecHan~ .
isms of arsenic toxicity are being questioned. The relationship of arsenic.

and cdncer is being reevaluated.

L R S

170 | o
'. .

Wag‘nér, Edmund G, and Lanoix, J.N. Water Supply for Rural Areas and Small
Lommunities, Geneva: WHO, 1959, = . -

-~ . s » ' . .
The development of a water supply program 1is discussed in terus of health sig~
nificanch, objectives, the role of the central government and health adminis- ~.
tration, community participation, and the role of the sanitary engineer. The
basic considerations in planning such as personnel And training, finance, water

- 8upply policy, design, and water quality are presented. The installation of
various types of water supply systems are described in some ‘detail for ground
water, pumps, surface water, treatment under rural cgnditions, -and distribution -
and use. Management of watervMply‘systems As add‘r ssed,. stressiug personnel -
and training, administration. and finance, ‘operation and maintenance, and long-
term planning. This text may be useful for rural commmities of developing
countries, especially the installation methods. ) ‘

*
.
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w;‘itt‘_, S., Chﬁesg Chain'and Washer Pumps, Intafme‘diate Technology Development
Group, 1976.. - - ... ‘ o .

et
LS
LY R

‘This publication contains 21 versions of :g chain.and washer water 1lifting
device, displayed at the 1958“Peking Agri ral Exhibitiod, im)China. Each =
version of the pump was -designed and built by separgte communess fusing local s
. materials, skills and tools. A description of 'each pump . with performance s
figuréa was. written up in the simple 1nformationiéh§e:s that have been 14t~ °
. erally tradslated for this pyblication. The drawings presented are on the )
Information sheets, and have been copied to allow anyone with a basic under-
standing of mechanics to build one of the devices, construction details are
not ‘dngluded in this publigcation. Egeh pump design listed has information on,
* the rate of pumping and s gummary of the construction method and materials. - ,
The introduction described the principles of operation of chain and washer = )
.  ~ 'pumips,. components of the pumps, desfgh factors, and power sources available
4 for water pumping (human, animal, wiad, solar, and electric). The appendix
"Inclﬁdes-S'mate pump designs, frow India, France and Britsin: = - .
L ‘ T
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+ here and the case atudy in

" ment Group, 197%. .\

- piping. Much of the irformation has been reprinted fram the VITA

. bit which can be easily made by a blacksmith (drawings and photos of this bl

_ bamboo poles in one hour. The experimenters also developed a unique joint sea
"ing system in, which-soaked cowhide 1s wrapped around the joint twice and/sealed

;‘1. - A .:. § ; -‘1.) :‘A ’ . .
r » rr . ‘
\ N . | . N
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A \\ *ﬁ‘ " ) é

Watt, S.B,, A Man the Hyggaulic

Pump, Intermediate Technologf Qgpa?f
\ - .

h-f"

oL \ . ) o . \ b N o ‘*P&‘, . : .' < ) « ¢
We have written this ual prinarit;.to huwﬂfield workers how’ they c(n de- 3 V[
‘sign and comstruct a sid le ram pump f%ang ommarcial pipe fittings, how to * Y

‘choose & suitable sjte Ypr the. ram, how to" _stal ~and adjust, the ram d the :,.‘ o
sort of maintenance the pump will need dur rking/dife. Ve tried ' . 5 v
‘ to write the manual in nop~technical language §o_t! can be used by people L

" - B,

with little or no technical training; this infoXmationwakes up Part K. In
" Part 11, we describe in greater detail the range £ operation of ram pumps,
and the different materials that have been used to them. This part of
the manual will be Df intemest to those who have &b gic understandiﬁg of“en- !
gineering materials and siﬁple mathematics, as it expMNins the calculations
‘- necessary to design a'ram. \,h . . . i

Tf placed where this ram can be used, it has many .advantages over'otﬁer pumps
powered by hand, animal, wind or motors, despite the fact that a lot of water
passes through it without being pumped: (a) it does not need an additional -
power source and there are mo running costs; (b) it has only two moving. parts,
and these are very simple and cheap to maintain; (c) it works efficiently over

‘a wide range of flows, provided it is tumed correctly; (d) it can be made uaing v \..

simple workahap equipment. ‘ , o .

173 . v ) ‘ ‘ '. ’A ‘( . : ] - ° . ' .
."- ‘ - I ‘ . .- L : ‘ "'§

§ggpéo Piping: An Experimént in Mezan-Teferi, Ethiopia (A T. Unit Report #5), _
Apprepriate Technology Unit Chriatian Relief and Development Association, o - :
‘Addis Abdba, EthioPia. . oo - . . v :

Thia is a_very good overview qof the necessary eonditione for the h&i af bamboo
Village

Technology Handbook aectiqg on bamboo water pipes; hut the additional matefial
ormation make this a valuable addition to that ‘

.aeccion . _ p: » “w . Y

. - . .
e \

The duthors did mot have much success yith a circular punch tool for kno _
out the innter'dividing walls of the bamboo. They'developed a simple drilling

are prévided) Hith this tool 3 workers could easily bore put twelve 7-meter

tight with twa pleces of galvanizcd wire. The authors note that”bamboo/piping

" can be expected to serve for 3-4 years, and that the pipes can carry water' \

for irrigation as well as for domestic human use. .

* o
.
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How to Make a Sclar still (plastic covered)‘ Brace Reaearch Institute, 1965

- (revised: '1973). . -~ . o .

- This leaflet permits'the user to make a relatively inexpensive solar still .

rily out of plastic sheets and bricks. It is not what might be
’ oA \.’. | . ) ‘- ’ ’ K .
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recommended for a lnﬁg-térﬁ installation, Howeve:,‘this plastic covered unit

- can certainly be adeg@ately'used for temporary installation. It has the advan-
‘tage of beiné\Suitab

e -for units producing ywhere from 1 gallon to 1,000 gal-
lons per day, and will operate for long pef?ﬁds in isolated locations without
attention. ' No auxiliaﬂi’power'sourcg 1s needed, other than means for'fﬁeding
water into the unit. 12.square~feet‘cf solar still area are needed to produce

- v

one gallon of water daily.~ A 400 square~foot still in the West Indies cost -

. US $228.00 for materials. To really use this leaflet well,’one would have to
- improvise comsiderably.” The size they chose is 100 feet long, with a concrete

base~~hardly a temporary enterprise~-~yet the plastic sheeting will last only®
6 months to Zﬁyeari even though it represents 1/2 the cost of the ma;erialq.
The task of replaciﬁg it is.easy. These instrugtions are thorough.

: .

\ " ' ) ’ .‘ .

N L]

International Standardé_for Drinking,whtet,uceneva. “Hb, 1971. (3rd editioﬁ)’

" . - : b : ~ ) . - - : .
.. This 'most recent edition of the World Health ‘Organization drinking water stand-

ards discusses survei ce, the examination of water, and sampling. The types
of examtination include bacteriological, viyological, biological, radiological,
and. physical and chemical. Standards for bacterial and chemical quality are
provided. Sampling techniques for the above types of examination are described

- with respect to frequency and colleétion, transport. and storage of samples..

. uged as guidelines for establishin

Association, Vol. #1, pages 5-25 (1974). - a

177. - o .

The techniques and recommended levdls presented in this publication may be
Siwa:er quality.

* :) ! ' . :

4 ; - /

176. —_ ‘ ) ) ' . . .\\
‘ b . . ¢ ) :

International Standing Committee on Water Qualify and Treatment. "Nitratesg in

water sypplies.” Aqua rterly Bulletin of the International Water Suppl§

¢ [

The Committee presents & compreheénsive review of nitrétes in water suﬁplies,‘1

- their relationship to méthaemnglobinaemia, and, as a result of the formation

of nitrosamines, their possibile association'with cancer. The importance of the
problem in various.parts of the world is estimated and recommended limits for
nitrates in potable water supplies are discussed. There 1s a bibliography of
67 references. = . - :

& . . " -

o . ! f . .
The Jensen Hand Pump, (A.T. Unit Report #6), Appropriate Technology Unit,.
Christian Relief and Development Associatiqn, Addis Ababa, Ethiopia.

.

This report introduces a remarkable, easily built hana.pump bging tested at
the National Umiversity of Ethiopia. It consists of’a length of pipe with a
foot valve, but no inmner moving piston. The upper end of the pipeJEEngs on a
spring, and has a handle attached. As the pipe 1s pushed up and d the

. water comes out the top. The pump is self-priming and high 1ifts are theo-

reti?ally possible. Comstruction is simple, fequiriné\only’EEh{giziumhins

.and sheet metal work. ~"A éimble,qut valve wbpearing to give sa actory

service is a rubber disc (minimum of. 2mm thick) seated against a.steel plate
in which 5-10 mm diametef'halgs have been drilled."” This foot ‘valve is

-
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aaeily locally aade. In a teet. : A-inch diameter pipé\gump operated by eore
.man at a 1ift of 6.4 meters and 75 strokes a minute had an output of 245 liters/
minute. Ungder roughly the ssme conditiofs, a 2~inch diameter pipe pump with
a commercial foot valve could only 1ift 45 liters/minute (demonstrating that
the home-built valve 1s better adapted to the design). A good description.ef
the pump, but no dreuings are included. - . .
7 o R . . ' a

®
*

178. . o - . T

Manual of . Inforuation-Rife Hydraulic Rama Milburn, N.J., Rife Eydraullci
Engine Menufacturins Co., 1975. A .

This pemphlc covers the informatiOn you need toldnstall a ram, where to’ plece '
. it, how to estimate the water output, how to measure the ‘flow, choosing the
‘gize for the drive and delivéry pipes. Describes the’ operation of a ram, but
‘does not describe a ram design. . The information is aimed directly for use’

. with rams manufactured by Rife, not ady ram, so.this ‘booklet's usefulness is
-limited_- It does, however,’ proﬁide an introduction to the subject of hy&raulic
rams. . x n

.«

179, o . . | - . ..c : *

Shinyenge Lift Pumg, Geneva World Council ef Churches, 1973.

#

This 4is an eesy to construct hand pump, used in villeges in Tanggnie. Made
of 2-inch waser pipe, with minor plumbing fittings. A length of 1/2-inch
rod with a steel r¥ing 1s the piston.. A1 1/8-inch steel ball and plastic
ring make up the foot valve.

. v .! . » Y ¢
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Solar Distillation as a Means of HEeting}Small Scale Water Demande New York,
Hnited Nations, 1970. _ 3

An excellent manual on all sizes of solar distillation plants for providing
fresh water in small communities. The purposes of the manual are "to review
the current status of solar distillation. outline the general situations where
it may be the best solution to vater supply problems, provide a method for
potential users to estimate performance and costs of current still designs in
their drea, to note practicai problems of solar still design and operatiom,
and to recognize possible changes ia solar distillation technology and eco~
nonics which may a-fect the applicability of the process in the future. Very
good information on the design of stills is included, requiring a knowledge
of basic mathematics., There is a Tack of detailed plans, but construction

of stills using the ideas and drawings.in the book is possible. The major,
requirements for a solar still are simply a basin of cement or othex material .
to catch water, and a cleat,covering (glass or plastic).

R 1 (G




' ] \ \n
. | L . ! . .: . A
1810 . . . ; ‘ \\
o . A St . * ) ' e - v . ‘ . ’
Stop the Five Gallon Flush, “Mo%u_:real, Canada: Minimum Cost Houwsing Group, School . -
.of Architgcture, §q§ill University, 1973. Y * ‘/ff(pp.

This report 4s an extetgive survey of dhuman waste disposal systems, rapging. -
~ from the $7.50 Chaing Mai (Thailand) sjuatting plate, to the $7,000 high-tech
. .~ Cyecle~Let system. - There are explanatory illustrations and text, which would
enable the reader to construct -the simpler systems on his owm,« 66 waste. dis-
‘posal systems from 14 cowftries are covered. Systems are divided into the fol-
: lowing categories: infiltration (absorption and dispersion of, excreta in the
. soil and groundwater, as in pit latrines or aqua privies); manial or mechanical
removal (buckets, vacuum units, or sewage pipe netyorks) ; ‘destruction’ (incin- = :
' erating toilets); and decomposition (where mictobioldgicalfactioquesetoyé .
pathogens and creates fertilizer, as in compost privies or‘mechgpé digesters)., '
Included is the Vietnamese compostingAprivy—-gn'gffecciv% device' with wide~

, spread applications. . v :
. ' o - . . . ’ #
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‘ Surveillance of Drinking Hggéi gﬁg;ﬂtz, Monograph Series No. 63, Geneva: WHO,
. .1976. . .y i _ . . .

‘A comprehensive discussign of water quality surveillance including organiza- ,
‘tions and administration) laws, regulationg and standards, personnel, the per-
e ~ formnce of a sanitary suxvey, basic test8 involved in water sampling and
' methods of sampling, corryctive actions that may be necessary, and surveil- =,

, lance techniquesifdr cért Special systems. This publication provides use- 4

© 7 ful ipformatizgz;qﬂwater quality that may be,applicablé_to any. country, This
information rellates to techiiical methods and does not provide cost/benefit '
evaluations, S . '

;.
oox . .« . '
-

"Viryses in’ drinking water", Eufbpean Standards for Drinking Water, p. 28, : ‘
Geneva: WHO, 1‘70. . : . T . _ ,

None of the accepted sewage treatnent methods ylelds virus-free efflueQSﬂ: but -
a8 number of different investigations have found activated sludge treitment to .
be superior to trickling filters. Viruses -can be isolated from raw water ‘ -
and from eprings. Enteroviruses, reoviruses, . and adenoviruses have been “found ot
in water. Of these, enteroviruses are the most resistant to chlorination. ’
It is considered that if enteroviruses are absent from chlorinited water it - ,

"can be assumed that the water is safe to drink. There must be some reserva- ‘-
tion gbout the virus of infectipus hepatitis, since it has mot so far been -

- 1solated, but #n view -of the morphology and resistance of enteroviruses it 15 47
likely that if they have been' inactivated, hepatitis viruswiil have been _

. inactivated also, . In a water #n which there 4s free chlorine, viruses will
generally be absent if coliform organisms are absent. However, in a water
with a high concentration of organic matter—-in which chlorine would not re-

- 'mai;?és free chlorine—shsence of coliform organisms would not imply freedom

fro ‘

- = N -

“viruses, ) ) o
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"Warer pollution control in developing countries." HHO Technical Report Series
‘No. 404. Geneva. WHO, - 1968.,_ : . : ‘
. " :
" This report provides a reviéw of the wster pollution situatdon in developing
- countries¥as of 1968. Gonsidered are such factors ag resource availability, 3
_ health aspects of water pollution control, planning iof resources, surveillance
U of water sources, water ‘quality managemeyt, research and training, and the ,
T problems involved with public support. RO P
;;,,5 ST N
: - 1185, . o ’ . :
) _."Hster pollution centrol." WHO Technical Report Series No. 318. Geneva: -
< z i ’ .-
- This report discusses a variet of key issues relited to: water pollution con- -
trol. These include: §he extent -and probsbly*growfﬁ'of water pollutionm, ’ e !,
-+ classes of water pollutantsy effecty of pollution, methods of. treatment be- - - 4
‘ fore discharge intd rivers, asgessment of quality of effluents, and laws re-
. - lated to pollution control. 'Recommendations for areas of future research are .
 provided relatins to a number of the above issues. BT 4

t

. A * —_— : Co ' ¢
' A 186$ ' J ‘ \ _ ,
A} . . ¢ . . e . ) " V . ’ - ‘
! watir Resources Center. The Christida Basin: The Pretection of Water Res ces
Basis for Planning,in Develoging;@reas, Newarﬁ Delaware: Delawsre.~ .

University, 1972 . .

. Example oﬁ how features ‘of soil,. topography and vegetation" can be clsssified

. for use in. speciﬁying measures needed to prevent damage to soil and water. De-
, ‘ fipes effects of development dnd has identified measures needed to prevent. N
. - undesirable effects. Determines costs and where they should be assigned. Shows
' virtually any land can be devel ed without intolersble damage to soil snd vnter
when cofrective measures are applied.
- 187, - L - ; -0

L
]

- ﬁ&ster Supplies for low-income communitieg in developing countries.“ Journal
* of Envircnmental Engineering Division, American Society of Civil Engineers,
- Vol. 101, No. EE5, Proceedings Psper No. {}608, p.. 687-702, Oct. 1975, [
' s
In 1970, the WHO found thst ‘862 of the rural populatian in developing countries

- were without -safe water. Presented 1s an analysis of the potenti&l*impsct of - .
f . " a water supply system in a poor tropical community. Considered ‘are techniques .
' - for quantification of this impact., Special attention is paid to the water ' . /..

« collection journey and to the anticipated improvements in. community health. . e
Useful approaches to identify specific design benefits are listed; savings in - .
time and energy expended in water collection and improvements to health are = .

- suggested as being realistic design benefits for most situatfions. A class-. . .
fication of water-related infections is analyzed. A comprehensive table,. . -
Showing the principal features of these diseases, 1is includede Improvements -

o to specific water-related infections can be used as design benefits for wu:er 3 4

I I ’ = o . . . . - ’_‘_\. .
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, supply schemes. A more rigproué.appreech to 1mprov1ng ‘the sbandafhs uf water '\;n
- supply facili;ies in developing cotntries is needed. An snalysis of water sup-~ v .
"~ 57 ply impacts, particularly cohcerntné&gater collection® and headth, can facilitate W
. superidr designs and mnre rstiqnsl-reso rce sllocation for water- cqgfly pre—._" Af;“
Lo . Erams A’ o _ oo, . ‘ ' : .'( \l .
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' Bakbitt, Hanold . Sewersge and Sewgge Treatg@nt New York‘ 'ﬁohn Wiley and R
- ~ Soms, Iné., 1958 o . '.~$ . _ . ?L" ﬁ.,: IR o _”?

A
l.

l: 'S

A
*  This basic text on sewage disposal snd treatment describes types of sewers snd :
sewer systems and quantities of sewage. Also descrthed ﬁﬁs megﬁanicsl deyices
- used in all parts of the system with/ a comparison of diffefences. Maintenance .
‘of sewers: is discussed and the specifics of sewage treatment, chanacteristies
of sewage, and the disposal of sewage. The vartous processes ‘and. ptoeedures .'1:§
involved in treatment are elasborated such as screening, sediméﬁtstion. chemical o
reetment,.septic tanks and Imhoff tanks, sewage filtration, intermittent sand ,_l;
dlters and other filters, activated sludge, sludge handling hnd ﬂispasal ‘ '-m-.*“
sludge digestion, drying and incineration, and alsa industrial waste dispossl¢ Coee
"Hazards involved are discussed -and comparisons ‘of alternative methods are- .&'\r;j
" presented whenever possible. This is a useful text pregiding prectic&l#inﬁ@m« S
mation and basic concepts for the development of .a sewsge treetment systEmatf;'*

‘ . ! ' ..1 _.‘“' ' '._ ey X . Dt 1 -
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‘ " Berg; C. “Removal of f{iruses from sewege, efﬁluents; spd Wsters_r er;g - :::i
Health Organization. ulletin No. 49: pages h51 469 (1974) _ "fj'j REGETS

B Lpe A
Cossulstion with.metal 1ans ié‘the most effec:ive singls tzegtment mgthed for Lo e
‘removing viruses' from sewsge and from raw- waters, eccordinéﬁto lsbora:pry oo
studies. Lime 1s the best cosgulant in the rapidly viriciddl high" H{rshge*E I
_Rolyelectrolysge also can sediment viruses. -.Rapid filtratiofi througf él”"' R
sand does not rempve viruses but filtration of coagulated effluents does, - }ﬁf .
as the layer®m floc itself absorbs viruses. Clays and { absorb viruses to /
o someé extent, but the proceds 'is not efficient, - Ulﬁimately, distn
Y should produce virus-free effluents for discharge into- wetera with ORREAI ,
: : may come ifto contact. Effluents - anﬂiahtErs containing soIids csnfﬁtsbsbly ﬁggélf"
be disinfected only by heat or by penetrating radintion.( Wsters discharged's f ‘*”4a{€
"into streams should not be disinfectéﬁ ‘With snything,thst yiik 1gju§§ ﬂ~
aquatic life unless the toxic produéts can he neutralized$ Dl$nkiﬂg

: -~ should carry a disinfectiﬂg residue. - S G .
B . . "'; e, . - B " R ce -
- R . . . 3 . . . ‘.r. . . ! . i .:" _5";‘-. ._:‘ ",1 1 (-' . "-V . “ L3N
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Brodie, H.L. snd Kennady J.T. "Land dispessl of livestoskwyﬁste. égrfesigsralj ,

. Engineering Release, No. 54, Environmental Series 5, Coqperatrve §xztnsion vlsjie,efb

- Service. University of Md., llege Park& 1972 A”::._ .fwfﬁ;- O _"Q S
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The preduetion and waste managegent praeﬁiees 3&ed by farmereaﬁetermi&e the ’A.“bq_ o
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. ~ extent of water pollution caﬁse&;by*éheiﬂ animal production units.. Land spread-
' 1ing of hnimal wasts ts claimed to be a very effective method of preventing

‘ . .water pollution because of the natural treatment process in the soil. Several

) means of epplying the principle of- 1ntereept1ng aud controlling surface and -

subsurface.waters are listed. . Watershedg are eﬁfe@ted a great deal more by

natural pol}utants than by eninal wastes 'which are: properly spread on Land e’

S where erosion is controlled. Crop rotation, strip. hrnpping, pasture imp:ave—
ment and the growing of crops for protective cover am& the most commgn’erosion °
~ control prdcedpras. A list of steps 'to take in the preyéﬁtion ‘of lution
.+ from land disposal. of animal wastes is given. Altemative mexhqps of land .
. application during the fall are provided. If animal production units dre pré—

., "perl— located and managed; groundwater problems are minimized
P L R . . - . - ST ‘Q Lo ot
. , . ‘“Q; ""\]‘5 - - » ‘ L — A - . .‘. , . . ,\‘ C .
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L e Buras, N., "Concentration of enteric. viruses in wasfewater and-effluent: a

: two year survey." Water Research, Vol. #10(4): page 295 (1976)

A two-year survey has been carried out on the wastewater and effluent of the
-‘Haifa treatment §lant in order to~gather information on the concentration and
%+ . composition of entéric virus populations. Results showed: (1) enteric viruses
| - were present year round in.both wastewater and effluent; (2) their numbers N
. fludttate, being lower' in ‘winter; (3) highest numbers recorded between April "

. and September. This paper suggests that traditional methods of wastewater
‘ e -treatmeﬂE dq not destroy the enteric viruses present in sewege. X
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LT AN Carpenter, R.L., Coleman, M.S;.end Jarman, R. !"Aquaculture as an alternative.
T . wagtewatgr treatment system.'' In: (eds) Tourbier, J. and Pierson Jr., R.W. :
* =", ' Blological Tonttol of MWater Pollution, pages 215-224, 'Philadelphia, Pennsylvenia
~"Un1vefsity of Pennsylvania Press, 1976 , 1 : ..

l H ~

-

. Conventional lgastewater treaEment systems are Biological to the algae removal .
) polnt An experimental system is described in which algae removal is effected
(slc) by e further biologcal phase 1nve4ving fish. The study covered a 6-

.cell lagoon system totaling 15.8 ha, -About 1 mggd of raw domestic.waste re-
ceived conventional aeration in~the first 2 egllsﬁ The remaining cells were
stocked with chanhel catfish, golden shiners, fatheqd minnows, and Tilapia
nilotica. A summer-long-test produced the following initial and fInal mean
weekly values, in mg/l: BODs, 184 and 6; suspéngled solids, 197 and”12; total

) N, 18.94 and 2. 74, and total P, 9401 and 2.11. /Fecal coliforms were reduced

: . from 3,05 x 10~ 6/100 ml to 20/100 ml. (sic) The estimated fish increases in

. biomass 1ﬁe1uded 4 to 163 1b. for golden: shingrs. No food other than sewage-

derived nutrients was provided for the fish. Estimated total cost for the

system is $0.15/1,000 gal., U ' - . . N

.
r
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‘ ~Catugo, P., Delphina, L. and Krigmen,‘A. . Water ‘and Westeweter Eggig@gné Manu~-4
¢ facgurers Association:, Fourth Annual Industrial Pollution Coni%reﬂee. MdLeap,

Va.: Water and Westewater Equipment Manufacturers Agsociation, 926@. S S
e
Sixty-three papers are presented on various phases of pollution. quptfol ¥
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L Equipment or methods covered include synthetic liners for ponds, analytical:
" -instruments, activated carbon, UV treatment of wastes, ion exchange, spray
. disposal, chlorine dioxide oxidatiom, hyperfiltration, and spray cooling.
‘o Waste treatment is considered in relatiqn.td steel millg$, heat processing, A
the chesical {ndustry, fertilizer plants ' textiles, and synthetic fubber pro-
duction. Specific pollution problems adfjréssed include oil spill cleanup,

 odor ‘and corrosion control, Ag recover ammonid rémoval, the monitoring of

-Cl2 at the part/bill%ﬁw level, -and the sepgratioﬂngf.ﬂg:als'from complexed e
cyanide wastes. _ - o S N YO . S
. o . 4 . . - K L . ‘ . ‘* , - ) . - .
o . ) ' C 2O ‘ . ) @ ‘ ‘ e :\-. 'Y .\ R - . N
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- Cﬁhng; T.W.,‘Culturé and prod ction of micro lgae {rom municipal waste water.
L\ Y .

New Technology (Korea) 2 : 15 T1971) | .
e STEMoSoRY RS ¢

" This 18 a description of.one-ﬂé@%ad.of reuse of wastewater by cultivation of
algaé which may then be qsedsasﬁgkfood source, primarily for livestock.

-
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- 195.
+ - Cooper, R.C. "Haste_watéf management and 1nfeC£ious‘Bisegse:..I. Disease
. agents and indicator organisms.” Journal of Environmental Health, Vol. #37(3):
\ pages 217-224 (1974) s (

.. Various infectious agents (bacteria, viruses; and parasites) which are apt to :
be present in waste water, the problems of determining the dose of chese.agents, o
% se response considerations, and the probability of human contact are re-
. Viewed.\ Each of these topics are important in evaluating thq;public health
impact of waste water reuse. ' '

<. 196, ‘ : : .

¢ ' DEan; R.B. and Forsythe, S.L. "Estimating thé‘reliability of advanée& waste
treatment: Pt. 2." Water and Sewage Works, Vol. $123 (7): pages 57-60 (1976).
. . ! hY

. - The analysia of the data used is described and related to legal requirements. .
Logarithmic plots of BOD, a measure of detergents, turbidity, coliform count at .
- Luther Pass, and residual Cl at Luther Pass are also presented. If the plant -
performance obeys normal or log-normal statistics, there is a real probability
'_‘og 5kceeding ény finite upper limit, making the requirement that a parameter
. Bever exceed a designated value unrealistic. The decision as to how specifica-
. tions are set should be based on .the-effects of violations and -the intermal

cost of compliance in comparison to the external cost of the violation, Re~ .

e ) cognizing that real plants release pollutants whose concentrationa are log- ¥
normally distributed can increase the validity of extrapolatioms from existing
' -data. - . S . T
N A 1 o s
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De Jong, J. "The purification of wastewater with the aid of rush of reed ponds.™

< In: (eds) Tourbier, J. and Pierson Jr., R.W. Biological Control of Water Pol-
lution, pages 133-139, Philadelphia. Pennsylvania: University of Pennsylvania
Press, 19765 : , _ U o .
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' Source not referenced.

&
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Experim;§taléditthes were used for coé&ar{hg the efficacies of rushes, weeds,

and polyethylene fibers in purifying sewage. ‘The aquatic plants function mdinly - .

by providing attachment sitds for microorganisms that do t ' actual ‘pirifyieg,
and the aquatic plants éssimilaqh part of the N ardd P of the sewage. A good .
purificatien 'is obtained even witlf high loading; .the bacteriological contamina-
tion is also greatly reduced. Part of the wasttewater infiltruted into the soil
beneath the ditches, but very ¥ittle modification of the grotundwater at-1-2 m
was observed. The water that infiltrated was purified in the topmost layers

of the soil, Retention times 10 d gave good résulfs. Sewage treatment’with
‘rush ponds 'is considerably cheaper.than with activated .sludge-type‘plants. -

-
-
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(Dinges, R. - "A proposed integrated biological waStewater treatmé@t system." 1In:
(eds) Tourbier, J. and Piergon Jr., R.W. Biological Control of Water Pollition,
pages 225~230, Philadelphia® Pennsylvania: Udiversity of Pennsy*?ﬁniavPress, . "
1976. ° . : v - . o

The construction of an experimental facility at an area wastewatef treatmeat - -
plant is in progress for the evaluation of animals and plants in an.integrated, g
sequenced system for water quality improvement...Pond cultire units wil¥test |
hyacinths, snaills, lemna, sCuds,“insects, zooplankton, shrimp, and ftéﬁﬁf@r
effect on mineral content, dissolved soli s, denitrification; cl; ification,
suppression of algal growth, organic' red&tibn, and coliform Bac:erial_reduc-‘
tion. e ‘ : CoN - ‘

£
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199. 7 _

Fair, G.M., Geyer, J.L., -and Okun, D.A. "Water purification and wastewater -
treatment and disposal.” 1In: Water and Wastewater Engineering, Vol. #2, New .

York: John Wiley,. 1968. o -t . . *

200. ‘ ' - } . : : /
Fischef, A.J. "Sanitary sewsge treatment.”" In: (eds) Gehm,'H.W.\and Bregman,
J.I. Handbook of Water Resources and Pollution Control, pages 481-520, New

York: Van Nostrand Reﬂnliol@ Company, 1976. . :

The unit processes and. equiopment of primary treatment are explained, including
screening, grit remowal, sedimentation,,floéation, and flocéulation.  The
activated sludge process of biological treatment is surveyed, with operational
data from some major municipal works. Other processes and hardware covered
include aeration and aerators, trickling filters, oxidation ponds, odor control,
and disinfectjon. r '
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Gehn, n W. "Sludge handling and dfsposal." In: (eds) Gehm, H.W. and Bregman,
J.I., Handbook of Water Resources and Polldtion Control, pages 676-718, .New
jfrka Van Nostrand Beinhold Campany, 1976. - v . . o .

The sources and types of sludges are reviewed Sludge dewatering is studied, Y I
including thickening, conditishing,:-filtration, and pprebsure dewate;}ng. Var=" /.
-lous équipment and processes are described for sludge inéineration..‘SIudgg . .
digestion is briefly considered. -$ludge disposal nethods 1hclude 1agonniné. '
lendfilling, Iand application, ocean diepossltaﬂd use ds compdst and fentilﬂher _f e

-
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. €loyna, Earnest F., Waste St\Biiizatiog‘Ponds, Genevas WHO ~1971.

) . L4 . i &

This book discusses the ue;§§~df waste stabglizatian pondleor sewage treat~ .
" ment, The history of pond d velopnent is provided and the extent of their use o
internationally og all continents is reviewed.! Wastewatey characterigtics and ) .

their relationship to biological. stabilizaxion ‘are presented. - Process design
procedures such as predesign considerations, typical pond layouts, faculative

‘ponds, anaerobic and aerobic ponds, and degign recommendations are included.
Disease transmission control as a faetor in pond design ,and characteristic dis-

- ease dbrganisms are described. Bin&ll?. facilities desigﬁ and operational con-
siderations are addressed. The author suggests that waste stabilization ponds
are a useful method of wastewater treatment and disposal for growing cummunitiea ‘
where both funds and trained pepsonnel are in short supply. :

203,
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Hunsicker, M. and Almeida, T. "Pow d activated carbon improves anaerobic
‘digestion.” Water and Sewage Works, Vol #123 (7) pages 62-63 (1976)
)

To help reduce sclids_settling and eliminate odors, the 9.75 mgd Norristown,
Pennsylvania, activated _gludge plant added 1,800 1b. of the C to each primary
digester, followed by & dose of 550 1b/d thereafter. A converted 55-gal.

+ drum - was used to rapidly add the C with a minfmum of dusting. After 4-
months, operations improved significantly. Gas production increased, and
odors decreased. Supernatant’ quality also fmproved Finally, the elimination
of the use of deodorant chemicals for odor. control far offset any additional : A
cost incurred . in pq;ehasing the C. L. . 'R

20&.\ ‘ . o .-

Hunt, P.G. and Lee, C;R._ "Land treatment of wastewater by overlandsflow for
improved water quality." 1In: (eds) Tourbier, J. and Pierson Jr., R.W. ;Bl
gical Cgontrol of Water Pollutien, pages 151- 160 Philadelphie, Pennsylvania.

University of Pennsylvania Press, 1976.

C -

Overland flow systems are a modification of land application in which the N
wacer travels. over a relatively impermeable soil and the renovative action .



' : | o | p N
derives frow plant and mierobial activity. Mechanisms of removal are discussed
for N, P, trace elements, and O-demanding substances.  Vegetated slope§ of .
about 8% are utilized; they normally are 150-200 ft. in length, with.gollection .
e + chanuels located at the bottom. The application vol is usually < % aé¢re~in/d.

- ‘ The use of overland flow is examined 'for rice fields, marsh areas, recreational .
(. " y aTeas, and combined forage grass-pulp forest systems. : _ ' }
- AT | ’ . ! S - )
. . : . ) f . ‘ oo
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.. - _Johm, R.L. Probhakar Rao, A,V.S. and Bokil, S.D. “Harvesting of algae--a review.
~4 .- Indian Journal of Environmental Health,; Vol. #18 (1): pages 15-25 (1976). B
. - . . . \ - . R g . .
‘ Thé.mechaq;sm of removal iﬂ#olved,'the economics of the processes, and the use- , / )

- fulness of the harvested product asre discudsed. ‘The main drawbacks are h%;hef.- : :
" 'harvesting cost and low market value, but if stabilization -ponds are used and ) .7
< the benefits are atcounted for, the actual cost 1a less than anticipated. The, e
. - favarable factors of harvesting are comparatively greater yield (12.5-150 ton/ha/
) yr), unlimited ‘growing seasor, higher proteifl (41.7%-41.9%) and fat (7.0-7.22)
: ~_content Mand greater control over the growth process. The adverse factors in

3 harvesting are the small size,'10w~bpecific gravity, floating morphology, and ) “7:;
E the low concentration which precludes simple sedimentation or flotati » ~ Bring-
‘ "ing algae to the final processed form involves initial concentration of cells R
'JZ“J from the pond effluent and dewatering and dryipg the slurry. The removal.. '
«+ . method based on chemical coagulation and flocculation is the most promising:

The primary settled mass of algae is about 0.5%-2,5% solids content. Dewatering

- proeduced a 8%-10% solids corten achieved by ééntrifugation, gravity, or vacuum
filtration.  The slurry is furtﬁhr dried td a solids level of & 88%-90% by sun

drying, or dewatering on sand beds or kiln drying. The concentrated algae 1s .
usually processedes#th other grains at a 107 mixture. : '
206. - T e ‘ e
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o« Krige, K.P. "A study"of»modern methods of wunicipal waste utilization and con-

£y version to compost.” Water Research Bivision, National Chemical Research
- Laboratory, South African €ouncil for”Scientific and Industrial Research (ze-
‘. printed from Municipal Affairs, September to December 1955). o <L i

_ihis study'1§’concerned with the tedinicalities involved in the economic pro-
cessfing of arganic wastes into compost for rehabilitation of impoverished goils
in South Africa. Part I of the report deals briefly with the general attitude .

~of the public toward refuse and other organic wastes, with 4mpressions re- :
garding sofl fegrtility and ?arming practices in general, and with the demand
for compost. Of the countries visited only those which had developed a reason
for soil consciousnéss were interested in organic wastes as soil conditiomers.
The Dutch and Danes were the only ones to utilize compost for soil improvement
to any extent, In the U.S. the hygienic-disposal ‘aspect is first? and foremost
of concern. The compost product receives little attention, and its benefit
to the soil is a secondary consideration. An explénation ‘and detailed des-
cription of installations visited constitutes Part II of the report. Part III .
is concerned with modern trends in composting techaniques. . " ;

.
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~ Rugelman, I.J. "Status of -advancéd wasce=tféatment." “In: (eds) Gehm, H.W. a?
. ;i{ Bregman, J.I1. Handbook of Water Résources and Pollution Tontrol, pdges 593+
) 636, Hew York: Van Nostrand Reinhold/Company, 1976, = * : -

- e

Wastewater characteristjts are surveyed -and conventional treépment'technolz y-
is reviewed. The follawing topics are treated: qdcrostrsining.'degp bed §51~
,/tration, -tube settlers, P removal, blological denitrification, breakpoint Sl

A Lo
\ " chlorination, ammonia removal by hir‘strfﬁpgng,.Selectiye ion ‘exchange, ag%;ﬁ .

-
{

1
\

b
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[

e v; vated carbon {reatment, ozone oxidation, pure 0 “activated sludge, electrddi:
. alysis, apd reverse osmosis, - - £§ B o . BDIRRAY
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_2::;99.-W.Ei, Gilley, J.R.; and Linden, D.R. 'Cohsequences of waste dispdgé
. : and." Journal of Soil and Water ?nsetﬂg_i_gg_, VoJ., #30 (2): iy
. 1975- . : .&‘ . ) _ .." 5 . *
p .t. . - ¢ o . § I [,“.

This paper states shat organic wastes:can be used safely and effectively:to
increase soil productivity if proper precaytions are taken coﬂterning‘heﬂﬁ
‘mefals, toxic chgmicals, nitrate leaching, erosion losses, and undesirgb}$ ‘
. . odorse. Average composition is given for animal wastes, sewagé sludge and’
4+ .«  secondary sewage effluent. Farm manures contain’ the major’ nutrients in the
X wost” correct propogtion for soil fertilization. Théy.alsQ‘decreasé_bqlEfden;
k sity, increaseﬂagggégate sthbilitx,,incréase water int rates, and help
+  control soil erosien’ agef sludges are effective in redla g such pfo-
_ s ducfive ‘lands as"mine spoil banks, abandoned garbage dumps) &nd sanitary. land-,
-+ fills. - There is also evidence that crop yleld increases as a.result of‘frrigg-
T 'R' tion with treated municipal waste water. The authors claim ‘that prop r 'waste v,
managément measures .must ,be taken to protect the environment ‘when apﬁiied-at ,
crop’use rates and with proper soil management, most organic wastes present no ‘.
strious environmental- hazards and sheuld be. considered a resource that qgti-
ctlture capn very well use. : . L)

) - . ' ’ g.l‘< !
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*Lehmann, E.J. "Qcean waste disposéi; A biblidgraphy with abstracts.” U.é.; -~
‘National Technical Information Service. Fublication NTIS-WIN-74-062, 1374~ )

, Ahst;gc;s which were retrieved by the NT ine search system are provided’
v - fdr M1 research reports. ' The topics include ocean'@{Hfosal of sewage, sewage

sludge, and dredged material. Some reports ©nm Slogig 1 effeats, pollution
of the New York Bight, and the disposal of radfoa _1g§7.§stes. brines, and
+industrial wastes are also covered. - No studies on Ris arge of heated ef-
.- fluents are included. o o B
. : : N W v
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. ': Léhmann, E.J. "Sgwage éffects in marine and estuarine environments. A biblio-
.- . graphy with abstracts." U.S. National Technfcal Information Services. - "’

..~ Publication NTIS-WIN4-047, 1974, O ~~
.. Abstracts are ‘fes ed of 112 research'repor;g'on the effégéég‘f sewagef- .
K R ‘
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effluenta and sludge on marine and estuarine environments, especially on their
- ecology. Topics cover the effécts on marine plants and animals, problems due

-

to ocean dumpipg. dispetnion atudies‘and watenJchemistry.» ) * .
‘ . . ) . ‘ . . . - —' »
~ . h '211. ) ) - : : - -
Hinton, G.R., and Carlson, D. A., Effects of ltme addition on trestment plant .

operation. Journal of the. Water Pollution Control Fede:stion, VoX. #48(7):
page 16974(1976) :

r
. . -

. The effec:s of lime addition on -a tgeatment plant axe evaluated and the author .
. Teports that the addition of lime to raw wastewater will significantly.affect
. the operation 6f an exisﬁing trediment plant. -Suspertided solids’ and .oxygen de-
. mand in primary effluent will dectease. . The decteased organix loadings will
s -,henefit an overloaded process and in some cases. may ‘promote* nitrification. - .
' The quantity and quality of sludge ptoduced will be al:ered.‘ Bast dewatering
~  results are obtained with either thickening or centrifuging, less cgrtain re-
: “sults are obtained ‘with vacuum filtration and sand bed drying. Biological
e digestion 1is of doubtful value for solids reduction, and incineration,glso is
lest effective. Problems may result in ultimate disposal of raw solf¥is. . This °

- 5‘ article is not particularly useful for developing countries and especially not /Uf
e for rural communities unless they already have well-developed treatment facili-, , .
- tdes. ; o . Ce LT e
. . . . g . :
cae. o S L
- g “Okun, D.A. and Pqnghis, G., Communicy Wastewater qulection and Disposal. : ‘
: " . Gemeva; WHO, 1975.. = . : ‘ ‘ - e

‘ » : - p )
This publication elaborates many of‘the specific concerns in wastewater manage-
menty for any'ﬂﬂﬁnnunity. Included are the significance of collection and gdis-
' posal systems, financing and sources of funds, admintstration, hydraulies, .
N ~ wastewater conveyance, planning collection’ systems, pumping statioms, quality
N . gnd treatment requirements, treatment progesses, wastewater' reclamationm,
BN _ handiing and utilization of solids, and plant design. The basic ,concepts- pro- ., .
vided are most useful for urban areas although, depending on the level of.
development, they may also be relevant to rural cammunitieu. Specific techno~
logies are not evaluated or described. : ‘
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Parhad, N.M. and Rao,- N.U. "Decrease of bacterial content iJ';ifferént types
of stabilization ponds." Indian Journal of Environmental Heglth, vol.'#lS.(I);
pages 33-46 (1976) T, ‘ , '

. Experime al investigatiens wére carried out ‘on 3‘stabilization ponds in Nagpur
City, India. The,Bezonhagh earthen pond is fed by damestic waste (576 1b./acre) -
with a 2-d detention period in summer and a 4-d detention period in winter. . The/
National Envirenmental Engineering Research Institute .(NEERI) pond is a full-
scale sewage treatment facility (162 5 1b./acre/d) ‘consisting of 2 cells in
seriea with a 12,3-d detention period. The Bhandewadi pond consisting of 3

ol
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earthen cells with a 7-d detentlon'pé};'d is fed by city sewage (297.3 1b,/acre/d)
Of the 3 oxidation ponds, the Bhandewadi pond gave the highest percentage re- .
ductions in BOD (30.8%-96.62) and indicator bacterfa (> 99Z). 'The BOD . reéduction
. in the Bezonbagh pond was higler (77.62) than’the NEERI pond. {55.5%~73.6%) due -
+ to the low BOD of the influent and the longex-detention period than optimum in - :
the NEERI pond. The reduction in total ‘bactefis)’toliforus, E. coli, and Enter-_ -
cocci in the Bezonbagh pond did not differ 91gﬁifi¢ant1y with the é-d_detentionju
period and the 2-d detention period. " "Al}'the ponds showed a greater percéntage*
reduction in MPN of coliforms, E. coli;{#tnd entercocci as compared to the total

i

hacterial populattion. - L TR . r ' }.
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Peel, C. "the problem of ‘excremental disease in tropical Africa." Journal of

Tropical Medicine and Hygiene, VoX.*#70 (6): -pages 141-152 (1967)
* o " . K R . . ‘

- ' : . . : Lo , s T o
" "This papér discusses ggrthinvdisease_problems‘aﬁéggiétgd with exposure to fecal .

" mat Is ‘in tropical’ Africa. . The;pfiﬁarwaoépéﬁié}on}helminthiq and proto- .

e _ Zoan gardsitic diseases. Sanitation problems and their role in the transmission
¢ of thede diseases s ‘discussed.  Pollution of water, soil and food by these
. organisms and th‘;{ﬁgegulthnt.transmig§ion'g9.humaﬁs is 'discussed.. The rela-
tionship of impréhdMsPefuse disposal -€o these problems #is alsp mentioned:

- 215. e

E

Priestley, G. 'Algal proteins.” %Inﬁ-(eﬂiolBirqﬁ,'G;C., Ed}kef,ﬁK;J.,‘and
Worgan,-J.T. ‘Food From Waste, pages 11§§§§8, London: Applied Science Pub-
lishers, 192@}'%1;;" T e e R ‘

*

-
. - . . . . .

- #he increased production of waste materysls in agriculture and ir urban areas ' )b'
. ‘coupled with an increased need Yor' high--rade proteins suggests the application . .
- of algal culture‘techniques for waste recycling, The semi ntinuous gperation '
. of lagoon culture of algae with ‘optimum catch, -techniques- uding seyage or N~ -
and P-rich wastewaters as. primery substrate can prodduce higher dry weight ‘
ylelds of superior protein quality than can higher plants under similar condi-
_ - tions. A simple, relatively nontuMulent system' relying on evaporative cooling

R .=~ eliminates many of the problemp pré@iously‘encéuntered_wiﬁﬁ algal culture, but

. ~ problems are- still encountered ig'sepsrating the product fr&? the culture'

. -which' 1s doneé in primary, secondary, and tertfary stages. 'Using filamentous
algae, however, eliminates the primary.separstion stdge. Crude algae can be
consumed by htmans only on a small scale unless.it is fractionated by mechan-’

~4cal, chemical or enzymic'methods of disruption. - It must also undergo fat
- removal, decolorization, .and texturizfition. Until economic techniques for -

, these processes are developed, an extya link in the food chain, e.g., to 'pro-'

C2 duce beef protein, is the best waytﬁiyupgrading the'grude'algal produce into - e

I an acceptable form. S o '

>
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e ' , Ruckelshaus, W.D. "An environmehtal overview." é%ﬁ# (eds) Tourbier, J. ahd
T ' Plerson Jr., R.W. Biological Control of Water ggllut{on, pages 31-36, .°
o Philadelphia, Pennsylyania: Univeraity?gf Penfisylvania Press, 1976.
: 1 4 . .

A major component of our environmental ﬁrq@ﬁ@ﬁ(iies in our misuse of technology.
. . . . ~ . "{;g L .
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-'An example is the large'amountlof va?er expended in the simple operation of -

transporting human’'waste. to the treatment plant. Another example is our spend-

1ing of $9 hillion/yegr for the construction of classical seWers and Lreatment (

plhnts, and ortly $20 million/year on the development of alternate appxpaches o -
to treatment.. The result is td lock.us onfo a decades-old technology. A ! N

" 3rd example was \ageur ellouing the automobile to get énviranmentally out of T

~
-,

- point of being ‘quite unrealisti

hand. Reasons in oyr failing to.apply new technology to environmental proh- . - 7
lems 1nc1ude psychological inertia, a coqmunications gap- between the scientiat .
and the’' @dministrator, and a reeent philosophical reaction against technology. °
There ig a tendency to oversimpiify epproachee to pollution, prohlens to the
--a recent court order in Los Angeles in con-

gettion with gpe Clean Air,Act if literally carried out would have removed,

3% of the automobiles, ftom the road. What we need “{s not less technology,
but a wiser control of that which we do have.

717, S ;'?"‘ ‘* .
¢

" Rudolfs, W., Falk, i L., and Ragotzkie, R.A. "Literature review of the oc-

‘cutrence and survival of enteric, pathogenic, and related organisms #m sodl, ,

‘water, sewage and sludges, and on vegetation." Sewage and Wastes, Vol. #22' : e
-pages 1261-1417 (1950Y). : . .
. X - . LY . . ' ' -~
e ' .o : .
. - Source not referenced. . . ‘ PR _
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Shipmaa, . "Implications of biological control of water pollution proposals ' R
to thegdeveloping countries." In: (eds) '1.‘1)\:1'bier,~ J.. and Pierson Jr., R.W. -
Biological Control of Water Pollution, pages 329-332, Philadelphia, Pennsylvania.

University of Pennsylvania Press, 1976. . o \\_

The bio&ogical controls of most immediate relevance to developing countriee are o 1
those ‘dealing with groundwater and with stabilization ponds. Grommdwater sur- .

veys are needed in many developing countries for the location and development « = _

of such resources whenever feasible. The advantages of stabilization ponds

fnclude low cost and equipment requirements and simplicity of operation. Stabi-

ization ponds are the method of choice for cities with access to the land needed.

. The combined ptoduc:icn of fish and other aquatic forms with the‘agricultural

.use of pond effluents offers poeaibilities for b protein -production and im-

,proved agricultural roductivity.. ' . ’

| ' ~ ' &\\\ : o :: L | S
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Shuval, Hillel I. '"Health factors in the reuse of waste water for agricultural,

industrial and municipal purposes.” 1In: Problems in Community Wastes Manage-
ment, Public Health Paper No. 38, pages 76~88, Geneva: WHO,. 1969.

Y

Waste water, after.adeodgte‘tteatment, can be recycled for uge in agriculture

.‘and industry and, in certain circumstances, may in time become available for . "“

municipal and domestic use if a particular high degree of treatment with.adequate 2 h
safeguards 1is provided. In planning programmes for the utildzation of waste

water, the public health implicatiohs must be given careful consideration, since

physical, mictobiological or chemical poliution may place limits on the use of

reclaimed” water ' ) , - : ' .
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Spangler, F};‘Sloey,_w. and Fetter; .C.W. "Experimental dse of emergent vegeta-

‘tion for the biologiecal treatment of municipal wastewater in Wisconsin." TIm:

- (eds) Tourbler, J. and Pierson Jr., R.W.- Bielogical Control of Water Pollution, .
pages 161~171,_P§;Iade1phia. Penngylvania: University of Pennsylvania Press, ‘
1976. S _ - o . ‘ ) :
Laboratory experimentation @stablished that beds of blue flag, softstem bul-
rush, and hardstem bulrush reduced thepBOD, COD, and P of unchlorinated primary
~effluent, Pilot plant investigdtions with basins of these plants achieved the
‘following reductions in secondary- activated sludge effluent: BOD » 87%-92%; |
“turbidity, 772-91%; coliforn baeteria,‘902~99;7z; nitrate,: 472~59%; and sus—
pended solids, 17.3%-68%, Measurements were taken around a natural cattail
marsh in-which was located the outfall from a wastewater treatment plant. Dur-

-1ng its travel through the marsh the water underwent reductions of 90% in BOD,

352 in COD, 67% in organic phosphate, 672 in total P, 787 in turbidity, and 977
in coliform bacteria. . The treatment effect of aquatic macrophytic gsystems is .
- asgociated with microflora in the plant substrate rather than with the plants o
. !

themselves, : e ]
o . : 4 ‘ : o b
221, - R - : 3 . . %
: BT ‘ ' ‘ . - »
- Stander, G.J. and Miering, 'P.G. "Employing oxidation ponds for low-cost
sanitation." Journal‘nfythe'H@tervPo;lution Control Federation, Vol. #37 (7):

-

~ pages 1025-1033 (1965) . )
- : e ' \\ - L . ) .
Source not referenced. ' o : - .., L.
) . | . . )
. 222. . .‘ . ‘ - , S . . § s - .
- 5 Stone, R. "Water reclamation: Technology and public acceptance." American
. . Society of Civil Engineers, Environmental Engineering Division, Vol. #102_(3):
P Y  ‘pages 581-594. (1976). . _ v -

- -

v ©J In each of 10 Southern California communities, 100 households were telephome
‘Q:' serveyed to obtain public attitudes towards 13 potential reuses eof wastewater. .
Correlations of public attitudes were analyzed, as well as reasons for reluc-
tance to fully endorse wastewater reuse. The attitudes of induptrial manage-
. ment, - government officials, and water resource experts to wastewater reuse were
also sampled and assessed. Results show that the public i§7ready‘for large~
scale wastewater Teuse for,nonbody c tact purposes, and to a leséeglextent, ’
for body‘contact purposes.” . QY '
- . .
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. /1. Wagner, und"Gs., gnd.dahoix, J.N.,, Excreta Disposal for Rural Areas and Small

gtammunit 8, Geneva:~’ WHO, '1958.
X .'~_ . - * . 4 .

. . . . ‘ * b ) i
~This publiication cbnsiders-the public health, social and ps?chofb'i al infplica-
tions of excreta disposal.’ The privy method of disposal is die$ sed with v:i : ;
numerous examples detailed, such as the pit privy, the aqua privy d -wdter~- . :
seal-latring, etc. Water-carrfed methods of excreta disposal ﬁgr rural area%a-* j
8 o , ] o
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.are discussed. The planning of excreta disposal programs and training and fuyc-.

224. .‘ - ‘ . ‘ " '. R . ’ -

'biology and maintenance, although it lacks the concise workipg details and plans ‘ {i;-fﬁ

" this handbook are based on the standard practices used in developed countries.

~ has been included which has been derived from experience in tropical areas drawn
- from a variety of sources, and is not normally found in standard témperafh—zone
practice. 3 |

- Includes chdpter
water treatment; excreta disposal; sewage treatmént; temporary and emergency

. demand, flow measirement, and pump heads are included, as are simple drawings y
of a variety of water system equipment: sandAfiIters, punips, privies, water L n T

-~ . . . \

-
L ] .'E

tion of the sanitation staff are described. Some of the basic excreta disposal
methods f{ncluded in this text may be useful to the rural communities of develop-
ing nations. . ,

. o .- * 'q'
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Warshall Peter, Scptic Tank Practices, Bolinas, Califorhia, 1976.
1

This informative and inspirational mianual comes from a small California community . .

which. sdccessfully implemented alternative waste "disposal” systems by public . .o

initiative, thus preventing its waterways from becoming a sterile sewage lagoom. ' '

"Systematically presented are accounts of ldfe-giving resource recycling sthemes

(and where to procure plans, as in the case of the effective Farallones' Institute t}
Composting Privy--see review). The focus is on septic tanks, emphasizing the

natural ability of the soil to purify and absorb "waste water". This_volume, c Ly
plements ITDG's Water Treatment-and Sanitation and the prdvy options includeé'in S
Cloudburst 1 and the VITA Village Technology Handbook. Excellent sections on )

of WHO's Excreta Disposal for Rural.Areas and. Small Communifiés. -

.. . « : . . q

¥ 5 . Y
225, - | TR | R
‘ . R Lo, .

Williamson, D. and Mann, H., Water Treatment and Sonitation 'Sigﬁle Methods for"\’a 5\#

: Rural Areas, Intermediate chhnology Development/ﬁroup, 1973.

v

Thc purpose of this handbook is to pht togefher in a simplé and logical form
varidus aspects which must be considered when investigating the development of
a water supply and sewage disposal scheme for a small community, and to make

known the possibility of applying low-eost techniques. It is npt intended as
a textbook for engineers, although' they may find some sections. ‘yseful for r
reference, but is intende& for technicians, leaders of rural c ities),~Gd~ . -

ministrators of schools or hospitals and others whd wish to develop-a~Gater Lo
supply and sewage disposal scheme for their own usd. Many of the méthods in- ' ‘

They are, however, adapted to suit rural tropical conditions, and much material-:

E. ) ' ; o L 3

on selection of ooutce'and simple water testing; Water'suppl

treatment, Charts, graphs and simple methods for roughly calculating water

geal tollets, and simple sludge treatment ponds. A glossary of ‘technical terms ,
is included, as are drawings and-a bibliography. One weak point is that some

of the chemical and biological analyais suggested to determine water quality -
. may be difficult to perform in some areas where litnus paper and similar te;t-

ing equipment are not available. Red cabbage, for example, turgs one c¢

when water is basic and another color when water is acidic. There is 8 nead for", :
identiffication of a range of fruits and vegetables that change color under .these. ’
conditions., This-is still one of the two best. books on the subject. Highly re- ©

. commended.
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Wolverton, B.%., Barlow, R.M, and McDonald, R.C. “"Application of vascular aquatic

plants for pollution»:emugaly.energy.'and food production in a. biglogical ‘system.".
. In: {eds) Tourbier, J) and Piékson Jr., R.W. Biolo ical Control of Water Pollu~

L tion, pages 141-149, Phliadelphia..Pennsylvania: ‘University of Pennsylvi:ig :

' Press, 1976. . e : v ’ ' c
'R : S
~ Undér ms:orable conditions 1 acre (0.4 ha? of water hyacinths hag the potential

.-zor.re oving from sewage effluent 1,591 kg/yr of N, 364 kg/yr of P, 68 kgd72 hr,
©f phenol, and 120 g/24 hr of“vrac hedvy metals. The removal capabilities of o
water hyacinths. and alligator weeds are summarized for Cd, Pb, Hg, Ni, A »: Cq,
and Sr. The effects of water hyacinths and alligator ‘weeke\ on raw sew . and
secondary effluent are tabulated for N, P, suspended solids,; BODS, and pH. Obe . -

. acre of water hyacinths Has thgspotential of producing 240 kg/d, or 63,640 kg/yr,

- of dry plant material when grown in a favorablé medium such as sewage ‘effluens, '
One harvesting scheme envisions gathering this material at regular intervals,
chopping it into 2.5-cm pleces, and utilizing it for the production of fuel .
Investigations on the proce the residual "sludge into fertilizer are
planned. Alternatively, th ‘ed plant materigl might be suitable for the
production of animal feed, T, : ' o i

oy
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Composting Privy (Technical Bulletin No: 1), Octidental, California: Farallones b
_§£/ Instiigte, 1974, - o o R : T -
_; ‘ A Thé Farallones Institute Composting Privy has proven successful in its rural -
<x} : California trail sites. Human waste is aerdbically composted in twin chambers

for a 1-year period--then it can be safely used in a garden. The elegant de-’
“sign is st ghtforward,_virtuhlly-odor‘free, low-maintenance, of simple yet

ddrable constructign can be built'by amateur builders for less than, $100
(in the U.S.--cersai less in developing countries). Uses common tcols and
. . materials. This system requires a few mifutes each month to turn the compost &~ .

pille. < By providing on-site treatment of human waste and organic household waste
without the use of water or plumbing, the flush toilet, septic tank and garbage
-can are eliminated, and valnabf? nutrients and humus are returned to the soil,
Ngsides the hygienic factors, this composting privy allows the use of the e
sqlwkting'position, long considered the most comfortable and healthy posfure
for d&ecation. . A note of caution: -this design is Antended- for aerobic con-
. Xghat is, where there is free circulation of air through the pile).

» It cannot Ngal with an overload of moisture. Thus a modification must be. found

Rg In Southeast Asia, where anal cleansing by water is the standard

-
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\se of limited alternatives." Deeds and Data, P. D-1--

“Sludge disposal: a

D-4, Dec. 1971. A\ :
) , o * A N S : v o

‘A panel discussed alternatiyes for sludge disposal. Some treatment plants can
T ‘ transport sludge to. crop la&ds. Guidelines can be written for heated anaerobi--

cally digested sludge to be ab{lied at rates up to 100 dry tong/acre for any

i : ! !
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soil type. Cadmium,” lead, méreury, copper, and chromium in the’ erndéexdc-not

appear to be detrimental to crops. .There are also extremely fes pathogen - e

jﬁeeptohlems. Other. dispoeai methods are incineration, oc¢ean disposal, and, lagobn-c

ing. Very lirtle survey work cost data has. been. published on various methods
_of sludge disposal. It -1s obvious that much more experimentation and research
" s needed in order go- -solve the hludge dieposal problem. = This paper may, be. .
useful for ardy. gomﬁuqity th&t has or is planning to have a waste - treatment

plant. S AT ~ - - .-
Lot s S e

- - MR Lo L
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" World* Health- Organization, Technical Report Series, No. 541 "Dispogal of
éommunitv wastewater. Report of a WHoO Expert Committee. ‘Ggpeva! WﬁG 1974
The Committee reviewed the most important prohlems of community wagtewater "dis-
posal in developing countries. The report examines the effects on public )
* health, cultural and s uﬁ;}oeconomic conditions, and the environment in general,
‘of the present inadequsfies in wastewater disposal emphasizing that the sitda~.
«  tionm is steadily deteriorating because of . eccelerating populatien grawth arbane~:
1zation, ‘and industrializatien, The - ﬂechnical problems inherent in wastewater

created serious public he th problems. - Among the points to which the C
_drew particular ettention as that wastewater.collgction and Jisposal should be

- considered in the initial planning of seéttlements.ahd should be given a high
priority in, and be coord ted with land use plans, town planning, ﬂousing,
and water supply. UL :
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-

~

SOLID WASTES

230.

Birch, G. L) P er,vK H. and Worgan, J.T. (eds) Food From Waste, London:
Applied Scienfe Publishere, 1976. ' r

) Papers are presented ot various aspects of the. direct recovery Gf protein frcﬁ‘
- j industrial wastes in meat, dairy, and. vegeteble processing industries and the
. preparation of foods by growth of yeasts, fungf, and algae on waste materials.
Although the production of protein is emphasized, the reaovery of oils, fats,

and carbohydrates is also discussed. Other-topics include the world food pro~

-blem, .a nutritional. and toxicelogicat:eVaiuation of novel feed, and the sodio~

econnmic 1mplicatibns :;F'roducing fool from waste. h » .

e

L [

231 0. e B o S

Brown , D.E.'and-ﬁitzpatrick, S.W. "Food from waste paper." In: (eds) Birch,
G.G., Parker K.J. and Worgan, J.T. Food From Waste, pages 139-155, London:
Applied Sciruce Publishers, :1976. . -

» The cellulosic content of papef and cardboard varies widely from the val;
associated with pure timber pulp, “depending on the degree af additive

113
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. | ~recycle that it contains. e nitural crystalline cellulose consists-of a

. complex coiled polymer of 1-4 Jlinked glucose molecules. 'These molecules <can
be utilizdd if they can be made available by hydrolysis. Sultable wicroorgan-
~ isms contéfining enzymes which can-degrade the cellulose can be cultured dir-
-ectly on the waste pqur,to-produéeleithet,animal feedstuffs or. compost fer- =
tilizers.; Alternatively, the cellulose can be hydrolyzed by either‘hbemical :
. or enzymic methods to yield a glucose liquor which,ng‘bg,uéed'eiﬁhegfal a ,
- .fermentation energy source for the production of proteins, organic aridw,.and -
alcohol, or separated fo direct consumption. The problems involved in“such
- technology are dichggpd? L ' ' -

232, : J ‘“ o i ] co ¢

AL

©Clmipo, J.A. "Health and safety in the solid waste industry.” . American Jourdal
‘of Fublic Health, Vol. #65 (1): Pages 38-46 (1975) - o

Solid wagte disposal is one of the most hazardous occupations in the U.S. Al-
most no gsod epidemiological information is available on the subject. There
‘are. obvious preventive measures which can and should be undertaken {mmediately. ,
ThbsefincludeAthe following: safety education courses should:be offered, : #;2/'
starting with top management personnel, and extending to all supervisory and o :
. field persomnel; equipment must be evaluated and made to fit the.workers'.capai'f
cities; the work environment must be continuously evaluated and tested for '
hazardous conditions. .This"paper is not very relevant to the developing coun-
tries. T - o ,

- . . et PR
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Ellis, H.M. ‘"A_ﬁew appraisai of the solid-waste problem." 1In: Problems im
... Community Wastes Management, puplic Health Paper No.'38,Fpages 21-46, Geneva:. ¢ -
U -WHO, 1969, ' | N

." I

This.article'dis$hsses the broad problem of‘solid‘wéste management, {heldding

population, land shortage, changes in character of vastalw and lack of adequate 'C!!,‘

- - data on health, econgmics, labpr, . Major 1ssues emphasized are esthetdcs, ‘ .
o “public relations, public-health .concerns, economiqsﬂand finance, present sys~- =~ ¢ ..
~tems of handling and disposal, proposed new technologiéss ‘planning, administra-® -

tion and management, and education and.training. This péper may be qgé?ul in*

.« .understanding the magnitude of soiid“ﬁagte management. It is not particularly
geared toward developing countries.. However, its principles may be applicable, "- '
to most urban communities. 4 . : . T v e
. ’ o ° \ . I3 o )' , - .
. ’ ' P.., ‘ - e
234, ‘ o . o . - )
1 , e A . s, .
Flintoff, F. "Western solid wastes managemefit technology in relation to .tro- '
Pical gl developing countries.” Institute of Solid Wastes Management: 78th
annual conference, page 18, 19767 ‘ ) -

Global differences in the aalid‘waéte'préblem;are analyzed in termd of waste
quantity and character, climate, economics, technical resources, Bocial and
religious constraints, d urban character. * The phases of refuse storage, TN
collection, and disposal are examined. The main criterion of refuse collection
. , .

C o , 115‘..1 a ’ : .. .
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: efficiency in poorer countries is veh cle prcductivity. at ‘least 10 tonslvehicle—
'. 'day 48 desirable. European manual street sweeping'hethods and equipment wou
-~ be advantageous for most countries. Controlled landfill is suitable for digect

- application in arid regions, but research is needed to develop.appropriate tech-
.» -+ - niques fur .wetter climates., . A vast training program for graduates and technicians
3 - 15 needed. worldwide. o _ - R e e
235. . - . . ) - . . “. ‘ S . . . '- e v

-

: -Rrankél,\§. "Horking towards a village ﬁechnology: Recycline Waste." Pagué~Neﬁ
. Guinea Medical Journal,'Vol. #18 (1) : pages 21~31 (1975). M

' An account of the construction of a hospita] waste digester. This paper .may be
useful as an example of the integration of recycling into a rural system. .o

236. :

Gilbertson, Wesley E. "Present‘and future trends iam municipal disposal of solid -
wastes," Fn: Problems in Community Wastes Mana agement , Public Health Paper No.

38, pages 9~20, Genevas WHO 1969.

This paper provides a review of the solid waste problem, that adequate solu-

tions to storage, collection, treatment, qonversioﬁ, reuse, and disposal are

still needad. A discussion ®f quantities and characteristics of solid wastes is. -
presented. Current methods of storage, collection, treatment,'disposal and re-
use are discussed and a systems approach to future plannipg 1is recommended. .
This report is not specifically oriented to developing communities, however, the
‘basic principles and many of the technologies may be worthy of tonsideration. .

™

237 T -

Golueke, C. Solid Waste Management: Abstracts and Excerpts from-the Literlture.
U.S. Department of Health, Education and lfare, Public Health Service, En-
"vionmental Health Service, Bureau of Solid Waste Management, Public Health *
Service Publication No. 2038, 1970. : i R .
- ' * )
' This publicaticn contdins abstrscts and excerpts -from the- 11terature on sclid
- waste management. The tapics covered include management, collection and trans-
port "disposal hods such'as sanitary landfill, incineration, composting and.
other specigl/meth¥ds, effects on air and water pollution, and a section on ‘
agriculturgf and food prdcessing wastes, Most of the articles may not be fe- . °
levant ‘to/developing nations_at this time. Some articles, however, do provide

. s
* -
¢ a

238. : . ' ‘
’ Golueke, C.G. Solid Waste Manageme ement : Abstracts and Excetpts from the Literature(r4
- T . U.S. Department aof Health, Education and Welfare, Public Health Service, Environ-
YA F men:gl'kealth Service, Bureau of Sclid Waste Manggement, Public Heglth Service
" Publication No. 2038, 1970. ' e »

e . ) !

.o This publication contains abstracts and excerpts from the literature on golid

e

.




- areg.  The article goes into detail on pub
curfent in 1953, It suggests that' if a normdl temperature range (70° to 75°Q) .

waste management. " The topics covered {nclude management, collection and trans-
port, disposal wethods such as sanitdry. landf{11, ineration, cotuposting
and other-special methods, effects on air and wat pollution, and a section
on agricultural and food processing wastes, T .

o C %

239, . S S o o/

Gotaas, H.B. Composting: Sanita Disposal -and Reclamation of Organic Wastes,

'Geneva;- WHO, 1956, (Monograph: sexries, No. 31). _ .

-
-

Source ndt fgférenéed.

’
. .

260, | T ’

Gotaas, H.B., McGauhey, P.H., and Golueke, €.G, "Reclamation bf Organic Wastes.
by Composting'" (Paper - No information on the occasion), 1953, - CL e

The wrticle begins with a brief history of the compasting process. = Fundamen-
tal concepts of composting are explained, as are the various methods uged
thrpughout the world at this time. The partially serobic process of composting
requires little machinery and has been widely used in China, India, and South
Africa.’ Many European countries have used a partially mechanized process. A
fully aerobic iprocesy involving a great smount 6f equipment has been tried in

- the United‘Stytes. Holland, and Centrnl-Aner;ga. The value of the ‘fully com-

posted end praduct varies, depending on-the type of ngricqé::ral situdtion th
which the plant is located. If the use of cdmpost 1is the is of survival for
the fdrmer, theh the compost will have a giod market. If it is just one of-
‘many available fertilizers in-an area of fertile land, the value will go dowm,

ing the economic feasibility of .the congostigg process questionable in that
ic health aspects of composting),

is ‘mainthined, and the plant is kept clean and free of. litter, then no problens
will arise from rodents, fiies, or bacteria. - N :

&

261, ! T .

Imrie, F.K.E. and Righelato, R.C. "Production of microbial protein from carbo~
Jydrate wastes in developing countties," In: (eds) Bireh, G.G., Parker, K.J.,
and Worgan, J.T. Food From Waste, pages 79-97, London: Applied Science. '
*Fublishers, 1976. ' ' : '

The pfecess is based oﬁ the fermentation of th;fsggpohy&rate, or other organic
materials, to yield single~cell protein (SCP) ethanol plus SCP., The Qrgan-
1sms used must be nontoxic and have broad substrate specificity, high growth

 ratd, high carbohydrate conversion effictency, growth at temperatures 35°C
.and at extremes of pH, simple recovery from fermentation, and high protein .

content. The filamentous wmolds Aspergillus figet and Fusarium sp, have these
properties. Waste materials suitable for the growth of these microbes can:
be classified as soliff or semisolid vasted such as Spoiled. fruft, carob pods,

~date waste and molassps, and low-concentration vastes—Fich as olive and palm
. oil process water, co
the treatment of the

Steep water, and canning wastevater, Apparatus for
wvastes consists of a tank in which 8 slurry or extract

_,_‘ .
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.of the waste i{s prepared, a fermenter with & stirrer and an air compressor, and T
& rotary vacuym filgfer, With sowe procesd modification, watery effluents can ,

also be treated to produce SCP, The process is economical 1f it can be used- for

most of the year and labor costs are: low. : . .

~

’
- .

242,
*Livshutz, ‘A, ° "Production and utilization of com®st in subtfopical countries.”
.. International Research Group on Refuse Disposal, English Translation by U.S. .
Departmenc,of Health, Education and Welfare. IRGR Information Bulletin 7, page
IR 1, July,‘1959 ' . )

The application of compost ta a'soil brings about a redoction in irrigation
requirements by incressing the moisture-holding capacity of the scil.  With the .
use of compost, the need for irrigation water can be reduced by 10 pércent,
thus permitting a 10 percent expansien in extent of areas undér irrigation. ~
Much compost has been used ip Israel in citrys groves, vineyards, and in grow~
ing bananas, potatoes, and sgrawberries. In 1958 a total of 12,000 m3 were
-+ used in citrus groves alone.. Two plants were in operation in Israel in 1958.
. . In opne of.the plants refuse accumulgted for many years is stacked in heaps about
: 4m high. Compost from this plant contains some glass and china, nails and other '
metpl pleces! It therefore cannot be used ip gardens. MHowever, it is good for
use in vipeyards and orchards. Refuse is presurted in the second plant. The
presorted refuse is passed through a Door-Oliver rasping machine and is.com-
posted in windrows. The windrows gre turned 4 to 6 times during the compost
period. Sludge 1s added to the incominb refuse to give a moisture content of
50 percent to 60 percent. Ballistic and magnetic separators refine the com-
pletqd'gompost.‘ - ‘. :

-~

263, : 3 ‘ .

| MeCauhey, F.H. and Goégeke G.G. “Composting of municipal refuse." Unpublished
Paper, Sanitary Engin ring Research Laboratory, University of Galifornia,
Betkeley, 1953€

&

L3

:The article dgvates three pages to .the historical development of the art of
. composting and to a description of the different methods of composting prac- -
. & ticed throughout ‘the world, It then explains the fundamental aspects of the
. * compostin® process, which are: 1. Segregation: doncomPOStable materials are _
' separated from the refuse. 2, Grinding: refuse is shredded to pieces about .
1-inch in- size to make the material homogenous, more susceptible to bacterial ot
. invasion, and to give it & beneficial initjal aeration. 3. Stacking: refuse
. is stacked in windrowed piles trapezoidal in cross section, 8-10 ft. at the
base, 5-6 ft. in height. 4. Turning: aeration is provided by turning to bring
about uniform decomposition. - (A recommended turning schedule is given in the . :
article). 5. Final Grinding: for sake -of appearance, the refuse is grourd . o
to a particle size small enough to pass through a 3/8-inch screen. The bio- .
logical aspects of the process are described, as well as economic considera-
tions. It {s doybtful that composting will make refuse disposal profitable. -

117 .
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244, |
Meyer, Judith G. ‘"Renewing the soil
(1972> B . .

This review provides a-“stgte-of—the
posting. A discussion of existing ¢

N -E;vironment, Vol. 014-(2):‘pages 22-23

53::” gf the,prggg}ce of solid waste com-
omposting plants 1s provided, detailed

reasons for many failures. The ecological benefits of composting are elshorated
as vwell as costs of maintaining a composting plant and behefits to be gained -

~ from marketing compost.

245,

Payne, J. "Energy recovery from ref

of Civil Engineers, Fnvironmental Engineeginginivision._ Journal, Vol. #102 (2)

pages 281-300 (1976). . ‘

Major recent developments in the tee
the municipal solid waste stream are
in the U.S., its_energy content, and
viewed. The methods already proven

refuse to stream, solid fuel, 1liquid
cribed in general terms and are furt
covery systems employing the Pprincip

fills, A brief analysis 1s given, re
the potential emergy available in th

.-

246,

Pirde, N.W, "Food from waste: Leaf
K.J. and Worgan, J.T. Food From Was

N, o "

Vv

use-?statgaof-:he-éfﬁ." American, Societ

4

hnology assoclated with enqrgy'recovery from

presented. The quantity of refuse ‘generated

its availability for utilization are re-
and under development for.the conyersion of

fuel; gaseous fuel, and electricity are des~

her illustrated by detailed accounts of re-
les o£ methage-recoﬁery from sanitary land-
garding the effects of material récovery on
e waste stream,

\

[N -

protein." In: (eds) Birch, G.G., Parker,

Publdshers, 1976, . »

Crops¥®rown prifgrily as sources of
suitable for other crops. Many agri

te, pages 180-195, London: Applied Science

leaf protein (LP)'can be_grown on,iénd un-

- in LP production. Sugar beet tops and potatot haulm in the.¥nited Kingdonm are

each possible sources of 50,000 tons
would be difficult to collect, they
potentialities of tropical by=-produc

cultural by-products cagsg also be utilized

of LP; und while other viegétable wastes
could also be utilized as LP sources. The

ts have been less fully explored, but water -

weeds are an immense potential source of LP. Theirfexpioitation would also

diminish eutrophicétion and partly replace the present expensive control methods.

LP extraction yields a partly dewate

-economically dried, it cattle fodder
which microorganisms can be grown or

red fiber containing 1%-2% N. and a whey

" containing most of the leaf's soluble compoments. The former, which can be.

3 the latter is used as a substrate on
a source of irrigation water.. This pro-

duction of LP should become more commonplace as the importance of~circumventing

waste gains recognition.

.

247,

Rolfe, E.J. "Food from waste in the
G.G., Parker, K.J., and Worgan, J.T.
“Applied Science Publishers, 1976.

¢
-

present world situatfon.” 1In: (eds) Birch,
Food from Waste, ‘pages 1-7, London:

118
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The oil crisis, the balance of payment crisis, unemployment, inflation, the
energy_etisisi,and.thg shortage of fertildzers and water must all be considered
‘in attempting to solve the world's food crisis. One new approach is the factory
Y e product{on of protein. Cellulose from waste paper can be used as an emergy
/f source for microorganisms to synthesi;e fat or convert inorganic N into pro-
tein, Wastes from agriculture, effluents from food factories, and resjidues
from food processing plants all have potential for conversion into food. Other
residues can be converted into. animal feedstuffs. Wastes and residues unsuited
for these uses may be converted by micreoorganisms. Since foods fram microbial
biosynthesis require extensive clinical and toxicity feeding tests before they
are given to humans, their use ds animal feed i more feasible. Organic wastes
can also be used as animal feeding stuffs if they are properly processed and
free of pathogens. Unfortunately, it will be difficult- to implement these
schemes in the undérdeveloped areas where additional food is needed most,

L] N -

»

. 248. ‘ - | . | :

)

Fannenbaum, S.R., and Pace, G.W. "Food from Waste: An Overview." 1In: (eds)
Birch, CG.G., Parker, K.J. and Worgan, J.T. Food From Waste, pages- 8-22, London:
Applied Science Publishers, 1976. . B

¢ . Y
Direct ‘human food production by fermentation of most waste materials is un~ -
likely at present due to the problem of meeting safety requirements. Feed pro-
duction is more likely, and schemes for fermentation of waste to animgl feed
ingredients are discussed. Economics 1s the overriding factor in the decision
to implement any process. Although -many waste streams appear, to have zero or
negative costs, there are often hidden costs in additional processing necessary
to prepare the material for fermentation.. Another significant consideration ¢
is the availability of raw material with respect to quantity and distribution
in time. These economic factors are reviewed for a number of waste processing

- proposals with a view towards generating a unified approach‘:o the ‘problem.

- N L

249, .

Committee on Solid Wastes, American PuMflic Works Association. Refuse Collection

Pragtice, Chicago, Illinoﬁs: ?ublic'Administration Servjce, 1966.

This is a basic technical textbook on collection practices. The major emphasis
is on truck collection principles and techniques. A discussion of service te-
quirements using existing practices is provided. The methods provided are
primarily well accepted, non-innovative. § T

- -
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250.

| Joint Commission on Rural Reconstruction. "Compost Studies at the Pingtung ‘
Experimental Plant” Report - Organic Wastes .Sectfion, Taiwgn Institute Environ-
‘méntal Sanitation Provincial Health Administration Tapei, Taiwan, Chins,

December, 1959, _ {

' A remedy to the shortage of'green manure screage in Taiwan was'urgeqtly needed.
To solve.sHis™rather serious problem,- a pilot’ compost plant was set up in

]
-
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- Pingtung City. Following these‘experimental studies, a full-scale forced-air®
, ' “*-bin-compost plant of 25 toms capacity per day was constructed. The plant was.*
' constructed as an experimental plant with a pumber of objectivbés in wind. The
-38-page booklet goes into great detail in the presentation of data on the bio- -
.~ logical dspects of the composting process.. Graphs and charts are presented.
. A comparison is made of data concerning three different methods,oﬁFcampésting,
- - namely forced-air aeration, turning of windrowed piles, and a control compost
v - that' was stacked, but not turned. A detailed discussion is included on the
.ecoqomic considerations of the operation. Proceeds from the -sale of the com-
-_pés; audst equalled the total anpual costs of operation. The description of
. ‘plant setyp is_explained._4@'cnmparison of the cost of hand turning with that
of forcedrair Jaeration slows that the forced-air method is more economical in
that it costs only'aboutwgg;ferﬁent tha' of turning. . _

- ..

.,

1 st ‘. b |
- "Make Compost in ld'Days." Pamphlet by Organic Gardening and Farming, -Rodale
' Press, Department C, Eumaus, Pennsylvania. - | R ' ‘

" Instructions are given for making compost on a "backyard" scale. The instruc~-
tions cover ten categories, viz., location of operation, collection and assemb~
lage of materials, use of pover equipment, operation without power equipment,
improvement of the value of compost, T e watering and turning processes, mis-
takes to avoid, how to usge compost, and sheet composfing. A list of some common.
materials that make excellent additioms to the compost heap ig given. Tt con-
tains jnstructions on how to use compost, ' '

[
.

252,

™
"

"Sanitary effects of urban garbage and night soil composting." Chinese Medical
Journal in Englishs Vol. #1 (6): pages 407~412 (1975).

This study investigates the effects of composting to find simple but religble
criteria for sanitary evaluation of composting and fo provide scientific data
", for promotion of this method and for regular supervision and inspection. The
information provided may be useful in the decision-making process of establi-
shing a solid waste¢disposal system. ' e

i .
253. ]
. ‘ " "Solid wastes disposal and control." WHO Technical-Report Series No. 484.
‘ Geneva: WHO, 1971; o _ *

Solid wastes management 1% détailed'in this?reﬁbrt. The effects of solid wastes
~ - on heaith and walfare are ¢valuated ard special preblems associated with de-
: v veloping and industrialized countries are discussed.- The. present knowledge and

technology regarding ‘sources, ha dling, treatment, recycling and final disposal

‘ - are described. The planning and o tion of salid\wastes systems are detalled
. and guidelines for policy and action are providedy, - S
) 'S | , - ' .
- ‘ \ ) . ‘ . ‘ (,
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254, B

B.8. Eﬁﬁitonmental Protection‘Agency.' Solid Waste Management:in Residential
ggggiexes Hashingtan, D.c. Sovetnment Printing Office, 1971.

This review examines the "state-of-the-art! of mathods of aolid waste collectinn.'
Technologles, costs and applicability to different types of development a;e
provided. An exploration is presented of some innovative methods of waste col-
lection. Proposals for these installations are deseribed. The impacts_ of dif-
ferent wethods of treatment are examined not emphasizing-recycling.
i .
.- 255, ‘ e .
3 § o , : . _
. WHO Expg;; Cammittee on Solid Wastes Disposal and Control, WHO Technical Report

Series No 48¢, Geneva, NHO 1971. '

[}

Source not referenced. , . ‘ . .
“ . « :‘ . - ,
PESTICIDES, PESTS, AND PEST CONTROL

256! ‘.
Aldrich, D. and Gooding, Judith F. "Pesticides." In: (ed) Newberne,
Paul M. htances and Health, A Handbook Part 1, pages’ 159-243 New

*
*

York: MarceXiQayiey, Inc., 1976.
S*"- ) This paper des -¥:) tbe major issues relevant to pesticides and health., .The
-té; history. of pesticlde use 1s provided. Biological properties of selected pesti-
y . cides are-described and pesticide interactions are detailed. Included are ana- .
lytical methods for the determination of pesticide levels and a brief discussion.
of diagnosis and treatment in pesticide poisoning. This paper provides an in.
depth, current evaluation. of the relationships between pesticides and health
- proposed to date. It may be useful as a background document in this area.
#

-

257.
Bakir, F., et.al. “Methylmercury Poisaning in’ Ifaq. An inter—universitﬁ.report.”
Science, Vol. #181: pages 230-241 (1973)

~

A

This paper discﬁsses a very large nutbreak of methylmercury poisoning in Iraq -
- resulting in 6.530 cases and 459 deaths. The incidents have been associated
with' ingestion ©f seed cereals treated with organic mercury as a fungicide.
Ingestian occurred in spite of labelling on containers and the coloring of the
+ ‘cereal. The results have been attributed to ignorance and the shortage of
- available grains for human and animal consumption. This case study provides
an example of a ctitical problem with some possible solutions. -

L
- -

121




258, T
' Baﬂg. Y.H., thupi. I.B.;‘and Tdhn. R.J.‘\"I;féérated.con;rol oﬁ.érban mnsqﬁi—
: toes in Dar es Salaam using' community sanitation supplemented by larviciding." -
© . 'East African Medical Journal, Vol."#52 (1): pages 5787558-(1975) S

o

ra?

I
T,

An integrated control method for the control of 3 types-af urban mosquitoes.
and the housefly, using the manpower already available for community sanitationm,
? supplamented by larvieidal application, is evaluated in the Magomeni commmity
. of Dar es' Salaam.:,This paper presents a sethod, of "integrated pest control that
. may be applied, after consideration of'hpeeific,énvironmenfsl influences and
t the biology and behavior of the particular-pests, to other urban locations. Tt
- " 1s wmost useful as one gxample of integrated pest management. - :

«
' ot
o - £

259, S S S o

-

-  Barmes, A.M; "Problems of rg@dent control in-rurgl tropical areas." Bulletin of
-~ the World Health Organization, Vol. #52 (4) ¥ page 669 (1975). o

. Rodent control strategies; techniques and research needs in rural tropical ‘en-~
" vironments are reviéwed and discussed with special .referente to Mastomys- nata-
lensis, the possible reservoir of ‘lassa fever in West Africa. In rural tropical
- areas, native semi-domestic species as well as domestic species, serve as dis-
SRS . ease reservoirs for humans. The proposed method for rodemt control involves
‘ "'an.integra;ed research and control- program with public ‘edycation, personnel’
 training and ervironmental management as well as rodenticidal measures. _This
paper provides useful strategies for rodent control in rural tropical areas.

s ¢
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Brdwn,ﬁA.w.A;,"Insecticidé resistancé and the future control of insects.” -
Canadian Medical Association Journal, Vol. {#100 (4); pages 216~221 (1969).

&

Insecticide resistance is stated to have developed in 225 species of insects.,
-~ mites and ticks, 97 of which attack man and animals. The most important are

. . ¢yclodiene~resistance; DRT-resitance, and organophosphorus-resistanée. Re-
sistance is due to. single gene alleles; and the registance mechanism developed
is usually detoxification. Inseéts thst have become resistant to DDT and cyclo-
diene insecticides are usually combated with organophosphorus compounds. Other
control methods include the introduction into a population of males stemilized
by irradiation or sterilized by chemosteriiants. The author states that the

v future of insect control will increasin ly rely on genetic control as well as

: utilization of the safer, less persistent insecticides. - ‘ :

| ;;;2& '- | " -5

Brown, A.W.A. "Pest resistance to pestic&des."‘ln: (ed).WhiE§¥§tevgns, Robert,
-~ Pesticides “in the Enviromnment, pages 457-552, New York: Marcél Dekker, Imc.,
¢ 1971. : K ‘ s . ‘

C

. The-natufe anavdia:ribution of pest resistance is discussed with*examples in
R flies, mosquitoes, mites, agricultural insects, parasites on humsns .and

~ .
~
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. animals, and stored products insects. Physiologicsl mechsnisms of resistsnce
A " . for such compounds as DDT, Prolanm, cyclodfenes, BHC, organophosphates, car~

‘ bonates, pyrethroids; cyanides, and arsenicals. are described The genetics
of resistance is discussed for the above groups of compounds. Elements for

understanding the course of resistance are presented and countermeasures for
- resigtance are provided. - .

»

262: e o

Dargie, R.F., Johnson, D.R., Mulhern, T.D., and Pratt, H.D. "Mosquito Ahste-
ment for Pest Control Specialists,“ compiled by Pest. Control Hagazine.

" This psmphler describes the life cycle of ‘the three genera of mosquitoes of
major concern in the United States with information on. identification of
species. It then describes methods of abatement within the suh—cstegories of
physical eontrol biological control, and chemical control with specific meth=
odologies and equipment. The utility of this pamphlet for developint nations
will depend on the particular species to be .controlled and other” indigenous en~
vironmental factors. It discusses the recent technologfes in this field and
-their relative costs in terms of equipment msnpower, and facilitie-.

63.°

Davies, J.E., Berquet A., Morgade, C., and Raffonelld, ‘A: "Epidemiologic
studies of DDT and dieldrin residues and their relationship to human ‘carcino-
genesis." . In: Recent Advances in Assessment of the Health Effects of Environ-

mental Pellutiong International Symposium. Paris, France: World Health

Orgsnizstien, 1974, :-i‘

~In contrast to dieldrin residues serologic and adipose snrveys of the human
" - DDT residue in the population of South Florida exhibited significant demographic
¥ - characteristics in both tissues. Total DDT residues were higher in blacks than
«« . whites, were age and social class dependent; higher residues being found in the
* less affluent in both races. Similarly, geographic distribution differences
have been identified. These demographic and geographic distribution frequencies
emphasize the significant contribution of non-dietary sources of DDT in in~
~cidentdl DDT pollution and the identification of clustering wifMfn homes and -
environmental studies fn Bshamisn island population implicated household dust’
as‘a_gajor contributant to this type of pollution in tropical areas. - When
adipose surveys were stratified for these differences no significant differences
" in -Total DDT adipose residue were observed in autopsy and biopsy comparisons
from 122 cancer cases when compared with race, sex and social economically
. matched controls. Similarly, in separate comparisons of thege residues in 24
lung cancers, 14 gastrointestinal cancers, 29 breast cancers and 15 generslized
metastatic carginomas, no significant differences were observed. The com-
plexities of, csse control residue studies are descfibed.

264.

- Davies, J., et.al. "The role of house dust in human DDT pollution.”. American .
~ Journal of Public Health, Vol. #65: pages 53-57 (1975) ' i

Studies wetéi‘ under“tsken on a small Caribbean island (pogulatios%,SGO)




. o Dempster, J.P., "Effects of'organocﬁlorine“insecticides on an;;;gl

| : . 4 o SUANS
wsuitable for agricultural or horticultura) development ¥

been sprayed aserially with DDT. The fAhsbitants were engfged in fishing and
tourism. DDT residues in foods consufied by t :
were negligible. The results of a questionnaire ihdicate ‘the widespread use

of pesticides including a 5% proprietory solutidp of DDT for domestic' fly and
cockroach control. Paired samples showed much h her concgntrations of .organo~
chlorine residues in interior house dusts than in ‘exterior|soils. The average
serum DDT residues' for 148 islanders were 27 ppb (males) alNd™36 ppb (females);
for DDE.81 and 61 ppb; for total DDT 117 and" 106 ppby and for dieldrin 1.3 and
1.1 ppb, respectively. These levels were highér tham, fn Dade County on the
mainland where DDT was no longer available for domestic pest control. '

265. . H
Davis, Joseph H.; Davies, John E., :Pd Fisk, Arthﬁr J. "Occurrence,*diégnnsis,

. and treatment of organcphosphate pedticide poisoning in man."” Amnals of the
New York Academy of Sciences, Vol. #160_(1); pages 383-392 (1969).

This paper presents a synthesis of a multidisciplined approach to poisoning in
human beings from orgamophosphorus pesticides.. Aspects of epidemiology, clin-
ical diagnostics, laboratorwm data, and thqrapeutics,are_{nvblved. The concepts
provided reflect the observations of the investigators within a specific com- ‘
‘.munity. e ‘ A . . '
. ) ‘ '

. ulations."
In: (ed) Moriarty, F, Organochlorine Insecticides: Persisten ic Pollu--

- tants, New York: Academic Press, Inc.{ 1975,

-
&

The first tepic discussed is the reductisSns in populations dwe ta direct toxic
effects of pesticides, due to secondary poisoning, or due to thé elimination

of preﬁ;otganisms. Increases in pest -populations are discussed with respect

to pest populations, non-target species, and Teplacement of one species by an~ .
other.. Other effects discussed include sublethal and genetic effects,

- . ' < : . : Lo
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Durham, Wildiam F, "Body burden of pesticides in man." - Annals of the New York
Academy of Sciences, Vol. #160 (1): pages 183-195 (1969).

Storage ,of pesticides, particularly the chlorinated hydrocarbons, 1s discussed
in this paper. Analytical methods for the determination of pesticide levels
in various systems are discussed. The literature related to levels of chlor-
inated hydrocarbons in li{ving tissue is reviewed and reported assoclations
between stored levels and health effects are discussed. .

- ,
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&

. Edwards, C.A. Persistent Pesticides in the Enéifonment, Cleveland,.ﬂhib; CRC

-Press, 1973, f

The hersistent pesticides, especially the organochlorine insecticides, have
. £ . :

- ~ o
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" tent residues in the environment has not yet

fages 25, 27 London: Academic Press, 1976.

. phosphate (125 mg/kg, i.p.) and CHaI (135 _
" respectively, prior to DDVP did nat affect DDVP's antiCHE action. Hepatic A~

terreactial invertebratea, fish, birds, \aming
of residues occur in the tiesuee of animals near the tnp of foud chains, pa~'i—
cularly predators ‘and 5

pesticldes, better use of pesticides, . remov£ ok g
stitutes for pesticides} Government control of -{:ticide use 18 discussed and
the dynamics of pestici&es in the environment is piesented. Camparative data

largest residues are and how they are concentrated trom the physical environ-
ment into plants and animals and from lower organismd into the high trophic
levels of faod chains. . : \. ‘ :
269.

Ehrich, M. Ouellette, R. and Cohen, S.D. "Toxicologic in;eractiona invalving
orvos (DDVP)." Society of Toxicology: Fifteenth annyal meeting Abstract&

Male mice were given ‘dieldrin (16 ug/kg,po) and sacrificed &“\ later.: Liver
binding in vivo of malaoxon (MX) and paraoxon (PX) were increased about 50%.
DDVP binding was unaffected. DDT (50 mg/kg, 1.p.) given 4, 2.3 and 2.5 d prior
to sacrifice increased by 30% the binding of DDVP, but not that of MX or PX.
In similarly treated mice, neither DDT nor dieldrin affected DDVP's in vivo
anticholinesteraae (antiCHE) action, but pentobarbital sleep time was decreased.
DDVP (30 mg/kg, 1.p.) and methyliodide (CH,I) (135 mg/kg, po) reduced liver
glutathione (GSH) conceptrations by 202 with % hr. and 53% within 1 hr., res-
pectively. However;hpﬁgl given 1 hr. prior to DDVP did not alter DDVP's &ntiCHE
action, suggesting ti{{at in mice most DDVE detoxification is not GSH-dependent.
Combined inhibition‘of binding and GSH—déSEhg:nt detoxification by triorthotolyl
£ po), given 18 hr, and 1 hr.,

esterase activity was 1,160 nmole of DDVP metabolized/g/min and may be sufficient
to account for DDVP detoxification when both the binding and GSH pathways are
blocked. DDVP (25 mg/kg,1.p.) potentiated the antiCHE actionVof MX (10 mg/kg,
i.p.) given % hr. after pretreatment. This was associated with a 68% reduc~

“tion in hepatic MX binding after DDVP. DDVP toxicity was not altered by the

other toxicants but it potentiated MX toxicity.

l?éwnx
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Farvar, M.T., Winter, M. and.Thomas, M.L. "Pesticides in develeping countries--
significance of chlorinated hydrocarbon residues in human milk from Central
Agerica.” International Conference on Environmental Sensing and Assessment:

Vol. #1, New York: Institute of Electricdl and Electronics Engineers, 1976.

H

' Organachlorine residues in human milk from Livington, LaBomba, Asuicion Mita,

&
.
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Cerro Colorado, El1 Rosario, Guatemala City, /and Ndbaj, Guhatemala were analyzed .
by gas chromatography. Maxinum, minimum, and average valués of DBT in each com- N
mmity are compared with the WHO-FAQ acceptable deily ‘intake of 0..005 og/kg ot
-body weight. The main cause of unusudlly high residues of DDT in human milk is

. indoor spraying by malaria eradication teams. . When indoor spraying of DDT is
stopped, the residue levels in human milk drop rapidly in a matter of a few -
years. o . S ' T

.371.1 R .' o o , . T

.. - Fishbein, L. "Teratogenic, mutagenic; and carcinogenic effects of insecticides.”
. In" Recent Advances in Agsessment of the Health Effects of Environmental Pollu-
tion, InternatianallSy@posium., Paris, France: - World Health Qrganizatiep,k1976.

. There 'is increasing concern over the posnib1e~CQxieological(hAZards posed by ot
T a spectrum of environmental chemicals including industrial ppllutants, pesti~ j
L cidgs, food additives;, and drugs.‘either considered singly as a class or speci-
S - fic agent or in combination. A number of insecticides, based on aspects of '
: their ubiquity, persistence, presence, and/or concentration in the food chain
as well as their biological and toxicological properties, constitute a major
source of potential environmental hazard to matmal species -including man. How-
ever, there exists considerable disagreemen® concerning the scientific assess- .
ment -of ,effects (notably teratogenic, mutagenic and carcinogenic) of these S /“'"‘
., agentg, primarily because of the variety of testing procedures employed within
the three major areas of toxicity, hence complicating comparisons within any
. one area; complexity of unawbiguous recognition and Interpretation of the. toxic
. event and.finally'the eitrapolatiqn and relevance of experimental laborgtory
C findings to man. To permit a more -orderly assessment of the above effects the
ppssible 1nregielationahips‘between_ceratogenicity, mutagenicity, and carcino-
!'g nicity will be cited as well- as the most salient features of the respective .
: testing procedures employed with concomitant clarification of their prianciples,. =,
. problems, and interpretations. R : . o :

L Y
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Hayes Jr., Wayland J. "Pesticides and human toxicitf.". Annals of the New . -~
York Academy of Sciences, Vol. #160 (1) : pages 40-54 (1969).

-

‘This paper oﬁtlinessthe epidemiology of poisoﬁiﬁg by pesticides and ‘summarizes

f the criteria of safety. Conclusions are drawn, based on the epidemiological P g
" evidence discussed,mnegggding safe handling and exposure limits. - T
‘ C- o ‘&‘;&?ﬁ\‘; ' ' . - 1
- ; - el v - " j , :
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Hayes JE:,'Wa;gand J. Toxicolog

of Péﬁticfwes, Baltimore; Md.: The Williams .
and wilkins CO. » 1975n . .'-v . ) )

-

. - This text provides a comprehensive discussion af the
"#H'jzf .+ Types, usages, and bz:efits of pesticides are detgile : Gﬁgeral principles -of

toxicity guch as doskge are presented. Extensive “discussions are provided for .

the general principles of netabolism, the nature of

- c¢ide exposures in humans, recognized and poaaibfe e -vsuré ‘




pesticides. diagnosis and trea:ment of poisoning. prevencion of injury by pesti-

" cides, effects on domestic animals, and effects on wildlife. This text may, be

- methods for preventien of injury. - -

276,

-wonitoring programs is provided..

:}Hf. ‘ ) . . ' . : . " .

-~ - ’ ‘ - ‘Q. J
- o . . _ . _ \ . \ .
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-

“ﬁqidezf\Q;;f "Monitoring pereietent orgenic pollutante.” In: (ed) Mbriarty,

Or chloxine Insectieides- Persistent O:ganic Pollutants, New‘York Academi
Preas. Inc.. 1975.

This paper discussed numerous factors involved in mnnitoring organic pollutants.-_

Purposes for mnni:ofing and types of pollutants that persist are presented.
Selectiop of samples from soil and sediments, water, air and precipitation,
vegetation, ‘invertebrates, and vertebrates is discussed. An organization fer

| Y )
' Jager, K.W. Aldrin, Dieldrin Endrin and Telg&rin. Amsterdam:’ E)’s_e ier
Pnblishing Co.. 1970 : -

ciples of toxicology. A study is described in w Mch people .were monig6red by .
deternining insecticide jevels in their blood chtomatographically.-

Jones, B.R., The prevention of blindness from trachoma. TranBactions of the

Qghthelmol_gical Societies of the United Kingdom, Vol. i95 pages 16—33 (1975)‘,

This paper discusses the problem of trachama—-its cause and effect and the

..fect that it is one of the few blinding diseases that can be prevented by(sani

. tary measures primarily. It is a major problem in rural underdeveloped areas, e .

especially {n ‘children and may be transnitted from eye-to-eye by direct con-
tact -between children, spread by fingers, use of face-wiping cloths, and trans-
mitted by flies. Thé disease organism, Chlamydia, has been found inside the -
eye~seeking- flies commonly found around nasal and ocular secretions. Proper
sanitary measures and fly eradication are suggested as means of prevention.
This provides useful information on the transmission of trachomas.

)
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Klemmer, Howard W. "Human health ‘and pesticides - community pesticides studies.”
Residue Review. Vol. #41, pages 55—63 (1972)

Five years of research by the Hawaii Project are briefly reviewed. A high -
- rate of pesticide use is nmoted for both rural and urban areas of the state.

In. a random survey of the city and county of Honolulu, usage'of pesticides
was found to eorrelate poeitively with sinus trouble, asthma,- and bronchitis.

‘useful in understanding the' toxicology of pesticides spd it also provides useful -

.
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R Occupational usage of pesticides has,éeen exténsively studied; In one study, <:' i,,

 of expérimental.sgudies;

' " no obvious clfnical signs. A dosMge 'of 2 mg/kg depreséed plasma. and erythrocyte

-
Al

*

‘tems." Annals of the New York Academy of Sciences, Vol. #160 (1): pages 1-422' -

- agpects of pesticide use, pesticide

- meeting: Abstracts, page 27, London: Academic-Press, 1976. : . SR

different types and degrees of exposure have been correlated with diffhrent-para-'
meters of health in more than 300 volunteer participants, Levels of ‘common co
organochlorine residues and of pentachlorophenol in the serum of these indivi~
dulls correlated with occupational gxposure class, with enzyme and protein com-
ponents of the serum, and with other clinical parameters. . This paper discusses.
possible health correlations with pesticide exposure. = 3 ! -4
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: +

Kfaybill.'ﬂlif Pesticide toxicity and potential ffor paﬁceri ’'a proper perspec-~
tive. Pest” Control, Vol. #43 {12) : page 9 (1975). ' . _

. . .

" This paper discﬁgsee-pestiéide toxicity, the potentia) for cancer-and the sig~ - ,
nificance of pesticide toxieity. Of the pesticides tested, insecticides show ~ -

the largest percentage distribution for carcinogenic activity with the organo- .
chlorine compounds usually showing the most carcinogenic activity. The prin-
ciples used in the assessment of risk are the body, retention time and body

burden, threshold levels, safety margin for susceptibles in a population, time .
for tumor formation, mebabolic.overloading. and epidemiological verificatian - -

* é- . -. . - - ’ -‘ : | ‘ )
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-

Kraybill, Herman F. (ed) “B{oioglcai‘effects of pesticides in mangalian syé4

(1969).
This document provides a collection of ‘papers presented at a conference}ln- T S
Biological Effects of Pesticides in Mammalfan Systems. Jopics include: general - :
idue analysis, metabolism of pesticides, -
occurrence and distribution of pespAcide residues, biochemical effects, bio~ =~ * .
chemical-gnd-§a:hologiéfeffectq .‘nxicology,and_physiOIQSY.'and\pe:spective in
biological and clinical researc on_pesticides. .This publication~incjudes the

- results of acientific and technologle research and provides extensive inforfa-"

e

.tion on bidlasicalgeffeéﬁg;of'pesﬁipigeh..*Haweyer, 1t,msy not be useful to the = .. i
‘developing natidus in providing p¥dcmiedl, technical or methodological approaches * -
' to solving probignsf?EIQ%iﬁtg o pestictdes. A

‘

-

Kurtz, P.J.  "Behavioral toxicity of pesticides: Physiological and behaviorsl

effects of a carbamate compound.™ Socigty of Toxicoloty: Fifteenth gnnual

Decreases in rat plasma, erythrocyte, and brain cholinesterase activities after
i.p. injection of 1-5 mg/kg of 4-benzothienyl-N-methyl carbamate (Mobsm) were . .
comparéd with decrements in spontaneous ‘motor activity and changes in the 5\}¢m~—h77

performance of a rapidly acquiréd'éonditionedyavoidance response. produced by .
this compound. Effects were observed with all 5 measures at dosages producing

cholinesterase activity and decreased motor gctivity 15 min. after injectionm,

_but only higher dosages (3-5 msfkg)'dégressed:b:aih thl}nester&sé,gctiv#ty

. #“. .‘ . . N
: ) o s ;
© 128 - e
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- This publication includes a descriptinn of numercus’ studies in mosquito eqntrol.-‘

" or

B TN . . . * .

and avoidance perfnrmsnce. A posaible expianaﬁion is that the depress*on in- _
spontaheous motor activity with the lower doseges is related to peripheral ‘ner~ L
vous system cholinesterase inh ition while the effects of higher dosages on . o
avoidance performance are relatgd to daprenled hrnin chnlinasteraae activity. '

« . ~

L

.
A\

S : S o SR
Loomfs, E.C., and Boardman,. R.M, (Eds) “VResearch on Mosquitpes - 1975; a report
by the agricultural station end U.S. Schools of Public Bealth." Diviston of - "7 .
Agricultural Sciences, ‘University o? Califotnia, 1977. = . _ CT e

The methods practiced are either biologic, genetic or chemical in nature. The .
biologic control methods presentéd include the introduction of mosquito fish, - ,
parasitic roundworms and flatworms, and fungi into breeding waters to feed on -
wosquito larvae. Chemical control measurea’include the use pf synthetic pyre-

- thrum compounds, insect growth, raguxatnrs and other novel insecticides. The - -
economice of Wosquito control are discussed as wéll as public health aspects of =
mosquito research. This publication reflects research on certain species of - I

~ mosquito in California. The technlquea may or day not be applicable to uther

pattn uf the wnrld. : ‘ :

-
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»-

'Matossian, R.M. and Ibrahim, J. “Rats, flies and mosquitoes of Lebanon: Pests,.

reservoirs and vectors of disease. g, Med. Liban, Vol. #27 (4): pages 375—381 SRR
(1976) . , : ‘

This review discusses the roles af rats, flies, mnaquitoes and fleas in the . -
transmission of digsease. The role of vectors in the tyansmission of arboviruses ~ * .~
is described. Effects of bites and stings are discussed. The relationship of .
* sanitation ;o disease ptevention is discussed.’ Animal reservoirs, such as ' . ‘
cattle, doge and swine are mentioned and certain specific diseaseq are dis

..eussed:  dengue, bacillary dysentery, lep o irosis, malaris; plague, .rabies, -

e I

salmonells infections, :yphus and trichﬂ? ¢ % . - o« TN
- ‘ . : . ‘:‘Z\ i . i s N ‘ . L. . ,‘

e . . .
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 Metcalf, Robert L. "The c'i\emistry and biology of pesticides.” ~In:- (ed) White- -

ﬁ~§§w~:f: ——ture to-pest activity, the physinlngical and biochemical mechanisms of ,QAQ:,.

¢

. . . o . . ‘. ‘."
i . ; . . - _ -

Stevens, Roberxt, Pesticides in the Environment, pages I-YQ&‘ New York: Maﬁcel ' g
Dekke:, Inc., 1971, .

This paper provides a detailed discussion of’ the major types of pestinideﬁ . / -
fungicides, herbicides, insecticides, molluscacides, nematocidee, and rodenti- '

cides. A total of more than 600 chemical compounds are described with major: K
qﬁphasis placed on basic chemistry of the compounds, the relationship of stru -

action, the general biolugical actiwvity. of ' the compounds, &nd their msmmali
toxicology.. This chapter may be useful as a condensed handbook of the prope o
ties and uses of pesticides. :

.
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l This napef‘describes somd - recent studies on the effects of pesticides on wild“

285. .
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. .-Moore, N:W. "The ecological approach to” pesticides and its relevance to human

disease.” 1In: {ed) Howe, G. Melvyn and Loraine, ‘John A. Envirommental Medicine,
London: William Heinemann, Medical Books Limited, pages 110-118 (1973)
: e : & | s .

LY

organisms and ifidicates their possible*relevance to medicine. Studies. of acute

and subacute effects are discussed. - The author stresses the need to account -
. for ecological principles in studying pesticides and d&sqribes'a‘comglex in- :
" terrelationghip between a givenvpestigide, a gopulationvbf{qgganismg, and many Aﬁ

* L)

" other factotrs. : _ . T

. L .
. ¢ v STt e -
. . :

Moriarty, F. (ed) Otganochlbring Insecticdides: .Persistent-ﬂrganic Pollutants,
Londqn: Academic Press, Inc., 1975. . ' o

ra .

‘This text discusses the érgzndéhlprine insecticides and proposes: that through

knowledge of these compounds, underatanding may be gained of other pollutants
in the environment. Thé first three. chapters focus on the amounts of residues
present: -how to monitor them, the relationship between exposure and size of

resfflues found in animals, and why different animals may acquire different resi-

dues from similar exposures. The .uext two chapters discuss the effects of

. residues on animals: single individuals, and populations. The finad chapter
discusses some of the economic and legal constraints that exist, or could be

imposed, for the eontrol of pesticide~use.‘ . e

, % Q\.‘ ’ . . .
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..

Nisbet, I.C.T. "Glecbal pollutgnts;" .Technology Réview, Vol. #77 (3) : pages

6-7 (1975). o

Two'environmental surprises of the late’1950's and early 1960's were the dis-
covery of DDT and other chlotinated hydrocarbons in remote parts of the world,

‘and. the strong tendency of these substances to blogccumulate. - Widespread

dissemination of these relatively nonsoluble and nonvolatile substances 1is now
attributed tol unintentional but nevertheless large-scale direct dispersal into
the air, covolatilization from porous soil¥ with evaporating rain water, and

. appreciable dinect volatilization over long periods of time. Water transport - .

. 18 relatively wportant for dissemination; fish kills of dramatic magnitude

are usually traceable to direct application, or deliberate discharge into, - . *
natural waterways. Transfer into ¥ater by Being‘pound to eroding soil parti-
cles can, however, be important for individual pesticides, such as aldrin and
heptachlor. The deposition of such contaminated sediments can fead to very

. high local accumulations of residues; such pollutant traps include reservoirs

in the American Midwest, the lower Great Lakes, the Baltic Sea, and gemi-.

~ enclesed parine basins such as the Gulf of St. Lawrence, San Francisco Bay,

the. Irish Sea, and the Japanese Inland Sea. The formulation of models for .

~ global transport of persistent chlorinated hydrocarbons is now possible. The

major sinks are biodegradation in soils and .sediments, photochenical degrada-

tion,'sequeqtration in shallow-water, s diments, and transfer to the teep oceans. i
.~ Some quantitative development of these models have given plausible results,
. but they are still largely empirical. - ' Sy -

€
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Oser, Bernard L.~ "Toxicology of pesticides to establish proof of safety.\ In: “
, (ed) White-Stevens, Robert, Pesticides in.the Environment New York: Marcell
Dekker. Inc., pages 411-456, 1971. _ - 4 -
The typical means of testing potential hazards of pesticides is by toxicological
tests with laboratory animals from which safety levels for huymdn exposure are -

. established. The assessment of occupational hazards is discussed. The .tests - .

a

)289. -

involved include dermal toxicity, mucus membrane and eye toxicity, inhalation <
“toxicity, oral toxicity, " reproduction and teratology, and carcinogenesis. The A N

" inherent limitations in the use of animal toxicity data for human safety stand- ;

ards are discussed, The problem of assessing the "no-effect" level is pre-
sented and the issues of safety factors and tglerance levels. A brief discus-
.sion of toxicological “tests of pesticides on human beings is provided.‘ Esti-.
"mations of hazard to fish and wildlife ‘are ,discussed. - -

. .
.
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Pollack, Bernard L., Ebenstein, Howard and Ernsberger, Harj. ."Pesticide Safety."
Peace Corps Information Collection and Exchange, May, 1977.

"This publicdtion discusses the toxicities of some common pesticides including

fungicides, herbicides, insecticides and nematocides. These substgnces are

_ classified by degree of danger based om oral and dermal LDsg data from white

male rates. Safety guildelines are provided for storage and application of
pesticid@ﬁ?‘ Symptoms of pesticide poisoning are described briefly and first
aid measures are described. This 18" a useful pamphlet to distribute to the .
ley person and is written at a eimple level.

-

" . “ . . ) f‘

*
‘ .

Seiber, J.N. and Woodrow, J.E. "The determination of pesticide residues in,air."

" hazard. o : *

International Conference on Environmental Senmsing and Assessment: Vol. 1. N
‘New York:. Institute of Electtieal and Electronics Engineegg, 1976. ‘ '
The “methodology and relative meriqs of various procedures available for deter-
mination of pesticides in air are discussed with emphasis on sampling methods

for monitoring ambient concent;ations. Static sampling methods, in which no
mechanical concentration of the air precedes determination, and dynamic methods,

in whieh a collection dévice is used, are examined. :

Y

290- . ‘ “ “ . ‘ . '

Shimkin, Michael B. "Summary o}\the Conference on Biological Effetts of Pesti-
cides in Mammalian Systems." Anpals of the New York Academy of Sciences, Vol
4160 (1): pages 418—422 (1969) 1 ‘

. This paper presents a summary offi ke concepts presented in the conference and

proposes certain conclusions an texrnstive solutions to the pestieide and
health issue. THe suthor expregsé#s his personal viewpoints on the nature of
the problem and proposes areas research which he considers most critical.

Suggestions are posed for societal actions for the control of the pesticide

-

- 40)
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- Sholdt, L.L., Brothaus, R.H., Schreck, C.E., and Gouk, H.K. Field studies using
- repellant-treated wide-mesh net jackets against Glossina morsitans in Ethiopia..
East African Medical Journal, Vol. #52 (5): page 277 (1975). ‘ - .

DR _ Compared the effects of five insect repellants on jackets in terms of .how well
Co they protected against the tsetse fly, vector of t}ypanoaomiasis,~fqr how long,
and in terms of any apparent effects.on humans. . ~ ‘

@

292, -«

. Simmon, V.F., Poole, D.C. and Newell, G.W. "In vitro mutagenic studies of .
twenty pesticides.” 'Society of Toxicology: Fifteenth annual meeting: Abstracts,
page 33, ,London: Academic, Press, 1976. Se * . '

e The following pesticides were evaluated for their mutagenic potency in 4 micro-
‘ bial assay systems:  folpet, captan, methyl parathion, parathion, malathion,
bromacil,‘guthian.'azodrin; pentachloronitrobenzene, phorate, dinoseb, dursban,
wonuron, monosodium methanearsonate, disodium methane arsonate, cacodylic acid,
fenthion, trifluyralin, gethonyl, and simazine. The assay systems employed in-.
clude the histidine reverse mutation system in 5 strains of Salmonella typhi-
murium, an assay of .mitotic recombination in a diploid strain og Saccharomyces
cerevisiae, and relgtive toxicity assays in Escherichia coli and Bacillus sub-'
tilus. A mammalian metabolic dctivation system using the liver of rats which
- had been treated with Aroclor 1254 was used in all of the assays except the B.
’ ‘subtilis assay. Folpet, captan, and bromé&il were mutagenic and all of the
. assays. Azodrin, cacodylic acid and guthion increased mitotic recombination in
P S. cerevigiae. Dursban and dinoseb were more toxic in repair deficient strains
of B, subf™lis and E. coli thar in rgpalr proficient strains of these organisms.

. 293, ’
* Steinbrink, H. Laboratory experiments with a view of combating cockroaches
with the aid of boron preparatioms. £ Ges Hyg 22 (6): page 419 (1976). '

Borax and boric acid were tested for effectiveness in killing Blatella germanica
L and Blatella orientalis L and found to be effective. These substances are
. also found to be of low toxicity to @arm. blooded animals. 'Needs further testing
. before human use.”" - o : :

®
. . s

> 294, -
Tschirley, F.H. Pesticides in relation to_envitonmentél quality. 1In: Environ- .
mental Qualiey and Food Supply, Ed. P.L. White,}Futura Publishing Co., Inc., 1974, -
. & ~ | | _ o
-~ This 15 a general discussion of some environmental concerns with pesticide use
and other alternative means of pest control. The pests of concern are primarily
- agricultural and some of the techniques described may be less applicable to dis-
' ease vectors. Primary concerns of pesticide usé are toxicity to animals and
humans, and persistence in the environment. This paper provides s basis for-
understanding the environmental ramificatfons of pesticide use.’

(' \ : » o ! ’ \
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-

Vandekar, M. "Effect of pesticideé on physical health." International Confer-
ence on Environmental Health, Pages 97<103, Primoaten, Yugoslavia. 1973

The effects of pesticides on physical health are discussed, focusing primarily :
on human data. The primary sources of data are discussed; consumption of food
containing residues, occupational exposures, and accidental poisaning.’ '

]

296.

. . . N . H

. Victor, P.A. and Mansell, W M. "Persistedf‘#cstfcides. An economic and legal

analysis." In (ed) Moriarty, F, Onggnochlorine Insecticides: Persistent

- Organic Pollutants, pages 249-296, New York: Academic Press, Imnc., 1973. -
Thie paper provides an economic analysis of the persistent pesticide issue.
Topics discussed include: economic and political context of agriculture in -
mixed economies, a micro-economic analysis of the farmer' s decision to use a .
persistent pesticide, and the decision-making framework. Legal aspects of per-

sistent pesticides include various common law, .statutory law and international
_ aspects of pesticide regulaticns. _ ‘-
. 297,

. Application and Dispersal of Pesticides: Eighteenth Report of the WHO Expert ..

b )

[l

{

Committee on Insecticides, Gemeva, 1971. WHO Technical Report Series No. 465.

This report describes recent research on hahc-operatéd compression sprayers—-
the mainstay of most insect control operations. The problem of nozzle tip
erosion is discussed. The effectiveness of insecticides due to optimum particle
and droplet slze is discussed and methods of determining'aroplet size of aero-
sols and sprays are described. Other equipment, both manual and power-operated,
are considered. $praying from ground level versus from the air are discussed.

. This report may provide useful informatiom on optimization of the safety and ef—
fectiveness of pesticides. .

—

2‘98. : N . - ' /E
‘"“Toxic hazards of pesticides to man." WHO Technical Report Series No. 227,
Geneva: WHO, 1962. '

_This report discusses the hazards involved in Resticide use. The need for alter-
natives are discussed. Hazardous situations such as accidental exposure, and
protection against exposure are addressed. Based on the information provided,
extensive recommendations are presented for the control of - pesticide use and

the protection of populations frqm hazardous exposures.

e
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"Use pesticides correctly, a guide for commercial applicatcrs." U.S. Department
of Agriculture, U.S. Environmental Protection Agency.

This'pamphlet includes & description of coummion peétb, including those carrying

o ¢ | . 3 . 133
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human diseases, those causing discomfort, agricultural pests, and those causing
other types of nuisance. Some basic principles of pest control are preSented
and pesticides are classified and described. Safety measures in handling pesti-
cides, types of application equipment and laws and regulations are discussed.
‘This pamphlet is written at an €lementary level with mmerous pictures and dia-
grams.: It may be useful in presenting certain basic concepts of pejticide use
to individuals with no previous background. - T o -

RADIATION - . - .

~300.

Brédine; V.’"Radioactive‘contamination." In: (ed) Commoner, B., Environmental
Iasues Series, Néw York: Harcourt Brace Jovanovich, 1976. ‘

’Q‘,AJ

The wide array of hazards generated by the introduction of man-made radioactive
agents into the environment, and the gains that can be made by reducing them,
are presented. The scope and content of determining these dangers, and the
evaluation of their environmental impacts are set forth, and a comparison is o
made of the dangers involved and the benefits expected. Conservation of elec- ,
tricity and replacement of power generated with nuclear regctors by solar energy’
‘ are considered as altemnatives to the breeder reactor. . Radioactivity in the
. . environment and in people, and nuclear tools for medicine, .research, and indus-
try are discussed. Conventional military weapons vs. nuc}ehr weapons are com-
- pared. Appendixes include units of measurement for radioactive materials and
2€3posure, radiation protection guides for normal peacetime activities and for
_.--%;imﬁal exposure, and a table of selected radionuclides. - ’
% N\ . .

e .

TN
T (<“*‘-'.T. i
* gx ':Fd;t',::——-‘- | -
RN ‘ Carauzo; R.L. "The diSpersal. of radiaac:iye matter By ekapora:lon." Health
-PhySics, Vol. #25 (6):.pages 593-598 (1973) ° Lo

K
/

The evaporation velocity {s calculated for radioactive substances that do not
have a negligible vapor-pressure under normal conditions of temperature and .
pressure. The maximum pagmissible’Canéntration in air is readily attained for

, - Wany compounds. A classification according to the degree of danger is given

; based on an evaporation time which can be calculated for any compound under
f - given conditions. : ' :

. * . : Y ]
— . L )
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Cohen, B.L. ”Dbse,conéequencésﬁfra airborne radioiseotopes.” Controllin

Airbomné Effluents from Fuel Cycle Plants. Hinsdale; I11l.: American Nuclear
Society, 1976. : _ o ! o

<

Models are developed which estimate doses administered by internal deposition
and external radiation. The dose to the respiratory system depends on the pro-
duct of the amount of radicactivity deposited and the:.time'it remains there.

T ' The amount of radioactivity which reaches otheg organs and its time of resi-
dence there ‘is combined to give the radiation dose to various body organs per
uCi inhaled of any given radionuclide. . The early effects of very large

¢ -
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radiation doses, i.e., hundred of ‘rem or more, on the human bone marrow,’lungs,

gastrointestinal (G-I) tract, and thyroid are. discussed. The doses which

cause sterility, cataracts, prodromal vomiting, and undesirable prenatal effects
- are also given. The primary health effect ta exposed individuals occurring
years after exposure is cancer, and the BEIR report risk model is used to pre-

dict the risk -of leukemia and lung, G-I tract, breast, and bone cancer. The
'BEIR model is -also used to predict the genetic effects of radiation to the

gonsds.
L

303o | ) ) ﬁ‘ . ‘ -

Davis, J.C. "Coping with nuclear wastes."” Chemical Engineering, Vol. #81 (2):

pages 82, 84 (1974) . - o B
- S
Techniques for reducing vol and for packaging nuclear wastes are described.

. Information is prowvided on the accidental spillage of 115, ,000 gal. of highly
radioactive wastes at the Hanford Plant near Richland, Washington, in April,
1373; surveillance and solidification gethods; preparation of salt cake, and:

. the use of Radwaste, a process which seeks to utilize radioactive wvastes to
sterilize sewage sludge.

304,

Dugle, J,R. and ibault, D.N. "Ecology bf the field irfadistorégaoms'area I1I.
Revisions to‘hotanicsl methods and vegeétation sampling procedures (AECL—AIBS) H
Atonic Energy of Cansda, Ltd., 1974,

The botanicsl field methods to be followed in the Field Irradiator-Gsmma area
are described, with the. principal method involving the use of sampling quadrants.
All quadrants, plots, and vegetation of special interest were mapped and marked.
~The parameters samples, which: include species numbers, diversity, and within-.
species changes, will allow a comparison of pre-and post-irradiation levels.
Informdtion is provided on biomass measurements, trees for.growth study, leaf
canopy, invasion of weéedy plants, radiation-altered plants, and radigtion
disometry. The projects will be carried out in a quarter-section of mixed-

. boreal forest within the Whiteshell Nuclear Research Establishment' s con:rolle

. area (Manitoba) .

e !
i
&

-

305. e - | o h .
) ; - : : ' ‘ . : §- :
Forester, Wfs.."Environmental‘rsdistion under attack." Environmental Science

- and Technology, Vol. #7 (13): pages 1104-1105 (1973),

Environmental radiation has 2 major sources,fiftural background and medical
,‘A ... usage. Radiation received during jet plame Yravel, from nucléar weapons fall-
b out, and from nuclear power plant emissions, while not major sources, must be .
considered important areas of radiation exposure. It has been estimated that
by the year 2000, 314,000 haman deaths will be sttrihgwgble to radiation~
induced mutations, which can cause human developmental variations, stillborn /
infants, and other problems. There are also nonionizifjg sources of radiation
. including microwave ovens and heating equipment. -These sources employ UV, IR.

i . ’, Y
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- coherent electromagnetic radiation (laser), and radio frequency;radiStion._-Risk-
benefit and cost—effectiveneﬁg assessments have been suggested ‘to logically de-
cide the worth of any given effort to reduce the risk.of environmental radiation.

: - . e . :
306." . SN o
<o Gefa,.F. ."Thefclassifidation of;tédioactive‘wasté;‘"g ﬁ;althsPhxsics,lVal!“#27 .
(1): pageg 113-121 (1974). . : : o I o -
Various proposals of classificati n of rsdioéctive ﬁaste;‘sré réuieﬁed. Thé - '._.‘-ﬁ

‘ need for s:anlardized waste categpries could be satisfied by simply defining
v the meaning of the terms in coimo use. ' The classification of wastes would be.
. into 2 groups: the lst formed by wastes requiring relatively short-term con- .
- tainbent and' acceptable for disposal by shallow burial; the 2nd would contain .
~ Wwastes requiring long-term containment and destined for disposal in deep geo=" "’
.,logic formations. - : s B ' L

-

N

.‘307-‘_”-.- N | ! : ) . s

GibSoﬁ,,JiA,B; and Ahﬁed,-J.U. "Measurement‘pf éhdrtfxange radfations.” ,
Technical Report Seriesggég,'Internationgl Atomic Energy¥5gency, 1974, -, A b

' The measurement of low-energy X-rays, low-energy - particles, and a1l parti-
. cles is covered. A small part . gf the discussion 1s devoted to the measurement
¥ of ultrasoft radiations in the‘crwa\re region of the spectrum. Information-
includes sources of radiation and bilological considerations, methods of measure- _
ment and detection, chedce of instruments, calibration of instruments, and
calculation of the dose from ec and 8 radiation at various depths in tissué. .
Specific topics include §aurces of short-wave radiation, bfological .and related -
parameters, ionization chamber instruments, gas.-proportional detectors, Geiger-
" Muller counters, the scintillation deteator, liquid scintillgtion counting, ‘
semiconductor nuclear radiation®jetectros, solid state dosimetry, anﬂ‘monitnriqg
*  of external saurces of vafious types of radicactivity. o " :

308, - , A o : /

1%

. . - * ' * . .
Girardi, F. and Bertozzi, G. "Radioactive waste: Preseat problems.”. Ruclear
Science Abgtracts, Vol. #30 (9): g 2495 (1974). Also 4in Evro-Spectra, Vol, .
#13 (1): pages 23-29 (1974). v . - o -

| % ! . | |
: 309. - ' ' , .

-

‘ Hﬁrst, G.S. , Garret, W.R. and fayné; M.G.. "Rationale for tadiétion protection.”
2 Health Physics," Vol. #26 (4): pages 313-318 (1974). oo -

-~

Suggestions are made for a more quantitative rationaleifor radiation protection.
An approach is discussed in which éxternal fields, or the response of suitable

detectors osed to the fields, are transformed into the time~dependent proba-
biiities “for specific biological éffects in a 'given species. Detector and com—

pute - technologies are emerging which make such a system gggaible. Suggestions °

LM
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are offered for biolog experimentn which will
radlation effects dat 1mp1enenting the suhject ra ionele e?d in understand-

.
o .cu
4

- Kahn, B. "Background.measuraments in monitorins rndioacti*e effluent." Control~
iing Atrborne Effluents from Fuel Cycle Plants. Binsdale, Ill.. American Nuclear
Soeiety, 1976, . . . .

The taéiatien beckground at nuelesr faeixitles 18 discussed with regard to the
measurement of airborme efflueat in the environment. . The efflient can be de-
tected by measuring the increase in’ ‘the external radiation dose rate or by col-
leeting and apalyzing airborie radionuclides. The contribution to ambient radia-
- tion and #adionuclide - -levels by cosmic’ rays, cosmogenic radionuclides, terres-
trial radionuclides in- the ground and air, and human activities are indicated.
Typical gadiation dose rates. in -air and concedtration ranges of the more impor-
tant terfestrial and airborne radionuelides are listed. Dose rates of 0.1-10

o nrad/yr from photon-emitting airborne effluent can be measured, in the order of

increasing seneitivity, with passive detectors such as thermoluminescent dosi-
neters, sensitive continuously reeording datectors such as pressurized ionization
chambers, and scintillation detectors with spectrometers. Procedures are also
available for collecting and measuring airborne radioactive particles and gases
1o effluent at eoncentretions corresponding to these low ennual doses.

Landau, E: “Reeith effect of low-dose radiation: Problems of assessment." ot
International Journal of Environmental Studies, Vol. #6 (1): pages 51-57 (1975)

No.successful syetemacic representation of the risks associated'with exposure
.to ionizing radiation at low doses currently exists. Health effects of low~.
“dose radiation as environmental hazards cannot be derived from experimental
work alone. The: Oxford Survey of Childhood Cancers, the X-ray technologiete
study by Miller and Jablon, and the pilot study of South Africa Au-u white
ﬁners are discussed in the selection of control populations. These sample
udies illustrate the difficulties of avoiding faulty selection of eontrols
d faulty. analysis. . S

312. - . ¢

- 'Malasek, E.. _and Kulichenko, V.V. "Review of the reseatch and development work
-and experience inm the field of bituminization in the member countries of the
Council for Mutual Economic Assistance.” In:+" Bituminization of Low and Medium
Level Radiocactive Wastes. Paris: Organization for Economic Cooperation and
Development, 1976. - : -

e

- The effect on softening point, penetration, ;ﬁg eritical temperatures of incor-
poration of Na, Ca, Ee, Al, snd Mn salts into bitumen was investigated. Gas
release (Hj, methan , ethane, and ethylene, and carbon dioxide) from pure .
asphalt and esphalt—sodium nitrate mix was measured following irradiation; con-

'eentrations > 10 Ci/ki are potentieliy exploeive. Leaching rates established’

-
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\ in the laboratqry are of the same order as those observed in experimental stor-
age.  Depth of water penetration into bituminous blocks is not directly ‘propor-

tional to time, , b : -

'Mil}er, M.W. and Stannard, J.N., éds. Environmental toxicit of Aquatic Radio-
uclides: Models and Mechanisus. Aon Arbor, Michigan: Ann Arbor Science
lishers, 1976. ' . L ) :

. .-Paperé are pregsented on the impact of radicnuclides on the /environment. Broad

o topics considered include the biogeochemistry of transuranic.radionuclides,
monitoring and evaluation of measurements- and their applicability to model ‘

. ~ waking, and the interaction of radionuclides and such environmental components

., . as sediments and organisms. ° o S ) ‘ o

314,

. : Miller, R.W. Late radiation effects: ‘Status and needs of epidemiologic re~ _
. search. Environmental Research, Vol. #8 (2): paget 221-233 (1974). .
- &  Epidemiologic studies of radiation effects in wsn areqreviewed, based on ex-
posure to the atomic bomb, radiotherapy, diagnostic radiations, and oc’cupatio_qgl
or agcidental exposures.  Areas studied include genetic effects, fertility, -
" immunology, cancer, congenital malformations), growth and development, aging,
cataracts, psychiatric effects, interactions with drugs or viruses, host sus—
ceptibility, and radiation factors. - Cancer areas discussed include leukemia,
s  thyrpid, lung, breast, bone, and liver cancers; lymphoma; salivary gland tumors
brain tumors; nonleukemia cancers; intrauterine exposures; and pre-conception
irradiation and chiidhood cancers., o N : -

315. ' ' |

Rasmussest, N. "Reactor safety: Real Probabilities." . Combustfon, Vol. #45 (12):
@ pages 8-12 (1974)." ' ' .o . ‘
'gfv " Progress made in the last year in the reactor safety areas of steam line break,

blowdown and boiling water reactors, fuel densification, emergency core cool-
ing, and anticipated transients without scragm, is reviewed. Future preblems
. with pressure vessel failure, overall operating reliability of nuclear plants,
% _  diversion of nuclear materials, sabotage, and the toxicity of Pu are discussed.
. The AEC has openly considered the probability of accidents and has been re- '
~ organized with particular regard to safety. A chronology of the 20-year his-
tory of tHe nuclear industry is appended. - :

316.

' Rumsey, R.D.E. "Radiation and Health Hazards." In: (eds) Howe and Lotaine,
N - Envirohmental Medicine, 1973. . S :

This chapter provides a fairly detailed description of healtﬁ‘fects of radia-

tion. It includes a discussion of the nature and measurement of radioactivity;

-
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a review of-radiobiology; a presentation of sources of environmental radiation

and the health effects of radiation. This selection provides a useful review .
of radiation and the effects of radiocactivity. It includes several tables of
radiation conteat, sources of radfation and dosages that are helpful. Also
~included are ‘commentary and tables from reports of the United Nations Scienti-
fic Comnittee on the Effects of Atomic Radiation (UNSCEAR). from 1958, 1964,
1966 and 1969. . , ’ , L -

E .
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Sagan, L.A. Human and Ecologic Effects of Nuclear Power Plants. Springfield,
I1l.:* Charles C. Thomas, 1974. o ' S =
An exposition is presented of the human and ecological effects of nuclear

. power plants, with emphasis on sources and quantities. of radioactivity that

~ enter the environment. Subject areas include the generation and management of
radioactivity and the ecological effects of nuclear power generation. Specific
topics cover reactor design, standards for radioactive emissionms, siting cri-
teria, waste control, accidental releasés, shipment of radioactive materials,
fuel reprocessing, high lgvel waste, breeder reactors, effects of radioactive

- emissions from nuclear poser plants, effects of thermal discharges, human ra-

e

diation exposure, genetic damage, and long-lived isotopes..

318, T :

) . .. .--’ 3 . - . ‘ ‘ g P
§111, C.W. and Hindman, F;D-_‘5§§eparacion'and testing-of standard soiis con~
taining known quantities of radlonuclides." Analytical Chemistry, Vol. #46 (1):
pages 113-118 (1974). ‘ -

A procedure for pre;aration of standard-soj!s containing a known %dantity of
any radionuclide is described. Four separadte. standards have been prepared from
3 different soils using 239 Pu to demonstrate the reproducibility and relia-
bility of the procedure. Analyses using 236 Pu tracer show that the standards
contain the exact concentration talculated, that they are not detectably inho-
mogeneous on samples as small as 1 g, and that homogeneous standards of lower

concentrations can be prepared exactly by wt dilutions with the umspiked .soils. .

Only 4 of 56 determinations, made on 1- and 10-g aliquots of the 4 indivi&uall?ﬁ
* spiked standards and 2 others made by dilution, showed distinct signs of inho-
mogeneity with the particular-methods of preparation of sample size employed.
The reamining 52 measurements .agreed with the calculated value within 3 SDs of.
the determination, and 42*were within 2 SDs. The dramatic effect of heat treat-
ment on the leachability of the Pu was demonstrated. An alternative method for
preparation of, solid standards for members of the natural U and Th series is
suggested: L . ’ ‘ B

-

319, ' - X

Upion, A.C. ' Radiation Injutg,,Chicago: University of'Chiéago Press, 1960.

Source referenced in WHO, iQ?gA\Pealth'Hazards of the Human Eavironment,

*
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Weng, P.S. and Huan, C. f. "Personnel and environmental thermnluminescént dosi-
~metry for & university reactor located in a semitropical srea." Radiation Data
. and quorts. Vol. #15 (5): pages 247252, May 197&

Lithium fluoride (LiF)-Teflon disce were added to film badges for personnel
monitoring during a 6-month period. ' A comsistently higher dose was found in
the thermoluminescent dosimeter than in the photographic film dosimeter, which -
might exhibit about 90% fading during the 4-week period in a hot and humid’
climate. - In winter the response from both LiF-Teflon disc and film showed
more consistent results due to better climate conditions in Taiwan. The CaSOg -
(calcfum sulfate): Dy and CaSO,: Tm phosphor powders and LiF: Mg, Ti, en-
closed in a knot of bamboo stick, were used for environmental monitoring at a
. university reactor building. They were unaffected by extremes of humidity
and environmental temperatures in area mnnitoring. either indoors or outdoors.

. . ] ‘ !
321. ' o

‘American Nuclear 5061ety. Conttolliqg Alrborne Effluents from Fuel Cycle
Plants. Hinsdale,‘rll ¢ 1976.

Papets are presented on various aspects of radioactive effluents from nuclear
fuel cycle facilities. Topics include source terms and methods for suppression,
collection, and storage of potential airborne - -effluents; their transpoft and
biological characteristics; their regulation; the public's concern for such
effluents; and the application of effluent cantrols to fuel cycle plants. -

'2322‘. .- oo, ’ . RS _ . ¢ 3

"Biology and Health ‘Physics Division progress report January 1 to March 31,
1974," Atomic Energy of Canada, Ltd. Progress Report PR—B—I—I May 1974.

Work done by the biology, population research environmental research, and -
health physics departments of the ghalk River Nuclear Laboratories 1is reviewed.
The basic mechanisms of damage and repair involved in radiation~caused injuries
have bgen.studied by the biclogy branch. The population research group is .
working on the induction of skin tumors .in rats, to test for a possibie multi-~
plicative effect of combined treatments with radiation and chemical ca cinogens.
Studies .on nutrient cycling and hold-up in some terrestrial plants in ¢

Perch Lake watershed have been initiated in the area of environmental research.
The health physics section has creggaed a model of a new photobadge, which con-
tains personal dosimetry component It has been fabricated and tested and

has proved to be a good indicator of radiation dosage. /\- .

323. - o / o

International Atomic Energy:Agenéy. "Environmental behavior of radtonuclides.
released in the nuclear industry.”  Proceedings Series, Vienna, 1973.

Papeérs and discussions nnithe environmental agpects of the nuclear industry are
preésented. Topic areas include the production and release of radionuclides,

L .
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environmental behavior. of radionucllides, hehavior__é" radionuclides in aquatic - -
environments, behavior of radionuclides in terrest ial environments, biological .
transfer of radionuclides, models for predicting radiation ekgoaureain popula-

tion groups, estination of environmental capacity, and environmental programs
g

o 32#‘ : ‘ ; o R . : . e
International Cnmniaaion on iologieal'Protection (1966) . London: Peégamon N
Press, ICRP Publication. . ' : ~
International Commission on Radiological Protection (1960). Radiosemsitivity .- -
and Spatial Distribution of Dose, landon: Pergamon Press, ICRP Publication 14.

International Commission on Radiological Protection (1970), Protection’ Against -
Tonizing Radiation from External Sources, London: Pergamon Prees, ICRP
Publication. 15. . : .

International Commission on Radiological Protection (1970). Protection of the
Patient in X~ray Diagnosis. London: Pergamon Press, ICRP Publication 16.

- s & \
' ' The ICRP aeta standards of radiation aafq;y expressed as ?aéimun permissible
. . dpses that are universally accepted. These and other pub ications of the ICRP
are very(ﬁaeful for assessing and Betting guidelines ‘for 'the use of an exposure
e toO radidactivity.

. .
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Nuclear Science Agf;racts, Vol. #29 (117 page 2796 11974)

'Some 169 environmental information sources listed in/Z compilations were sur-
veyed to ascertain their relevance to radiation and nuclear power, their
users, and type of information producta. 0f the 92 /information sources res-
ponding to this survey, only 51 were relevant and were included in the report.
- The significant characteristi¢s of each of the 51 centers are tabulated and
the results summarized. Services were available to‘each of 5 useér 1aasifi—
cations from over 907 of the centers_and the available information types are
varied. One-third of the centers charge for some of their services. Many ‘
‘others had the matter under comsideration. e

" OCCUPATIONAL HEALTH' T

326 Lo

. "Radiation hazards in perspective.” WHO Technical Report Series No. 248.
" Geneva: WHO, 1962Z. ' ' ‘ :
.Radiation hazards are discussed in relation to other . nvironmental hazards.
The approfich’ to risk is compared for radiological and toxicological hazards®
The injuries incurred by radiation and toxic chemicals, are contrasted. Carcino-
« genesis and genetic effects.in general are addresaed W th _respect to a variety
of potentially causal environmental hazards.
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Czapski, J1. and Kloetzel, K. "Schistosomiasis mansoni in workers ang as an -
occupatiopal disease." IN: International Congress on Occu ational Health,
. September "22-27, 1969, Tokyo, Japan, pages 273-275, Tokyo, Japan: Industrial
: Safeéy.ﬁésoicagion, 1971, o o '

This paper reports that plantgtion workers in Brazil are exposed to’ schistoso~
' mlasis a8 an occupational disease. These wotkers in endemic areas are exposed
" . © y at work to infected water and.soil. It was found thai 59% of those wotkers . ...°
S regularly contacting water in .the course of their duties contracted the dis- |
.,  ease while only 10% of unexposed workers contracted the disease. -

<
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| " Derban, t.K.A., Some environmental health probleﬁs.asqgéiatéd with industrial

o

development in Ghana. Ciba Foundation Symppedum, 32. p. 49-71, 1975,

-This paper first descrikes the baaic‘environmen§21 health problem areas.in de-
veloping countries as inadequgte supply of sufficient drinking wateg, poor or
non-existent waste disposal systems for human excreta and refuse, undernutri-
tion and malnutrition,. inadequate housing and abundant disease vectors. How-

1
* - ver, a grbwing’ concern is with the effects of industrialization. Major impact
. on the human environment is caused by urbanization and migration, industrial ‘
. ° . Dbollution of air, water, and soil, the use of pesticides, and river basin de-=
) - velopment -and resettlement. This description of the existent problems in a ,
developing nation, Ghana, is helpful:in understanding the priorities established ..
" ,'in many develbping'pations. , e W <

+
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. El Batawl, M.A. "Epidemiology’of intoxication in industry.” In: Recent Advances
* " . 1in Assessment of the Health Effects of Environmental Pollution, International. ..
R © Sywpesium. Paris, France: World Health Drgaﬂizstiog,_¥?74% e .

_  The value of carrying out longitudinal.gtudies of envirommental exposure to dif-
R ferent concentration levels of ‘toxic substanceés in industry and the correspond~

. L]

o ing biological effects on man is Undeniable ih establishing criteria that are
based on human e ence. A survey has been conducted in several countries
e to find out the exMMit fo which d fferent institutiohs have carried out such
« " . studies. The results show that, though there is a good deal wof valuable in-
. " formation obtained from epidemiological studies (a geview of which will be ’

. presented) of exposure to certain toxic.agents such as carbon disulphide, or-
.ganib'solvents,xgead‘and other heavy metals, there is an outstanding need for' Q
the development df epidemiological methods in industry and for internatdonal col-
laboration in twhis fleld. ° |

-
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Gray, J%H., Murbakh, E.W. and Williams, A.K. "Experience and plans for effluent
- control at LWR fuel reprocessing plants.” Controlling Airborne Effluents fr ‘
" Fuel Cycle Plants. Bianle,-Ill.: ‘American Nuclear Society, 1976. ~ .

, '  The Allied-General Nuclear Services Plant (AGNS) was designed and”cdnstrqcted
. a ‘ . . - ‘ | | .
. i N -» , ‘ . . .
‘w2 15§ - s
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to, achieve the necessary retention factors for the various radionuclide§ as
determined by existing regulations and in accordance with the concept of efflu-
~ ent control at<levels as low as reasonably achievable. Presently at AGNS, the
~rEbrocesaing facility and the uranium hexafluoride (UF ) conversion facility
agre complete. Facilities for Pu conversion and waste aolidification are planned.
{The plant's retehtion syafem for I consists of 2 mercuric nitrate scrubbers in
series with a final backup of silver zeolite beds in parallel. If experience
shows that appreciable I.is released through the main stack vith water vdpor,
a maco«reiicular resin bed can be utilized to remove I from the liquid stream
.- ahead of the vaporiger.. Particulate release is" controlled by mist eliminators
" in the evaporators, eoadensera. scrubbers, and high efficiency particulate
‘air (HEPA) filters. All.véntilation systems pass through at least 2 stages
of HERA filtration prior to being discharge redionuclide; ang the health ef-
- - fetcts caused by such releases inc¢lude radiation-induced somatic effects such
' as lung, thyroid, or skin cancers. and certain serious genetic effects in future )
generations. -The .projected numbers of health effects due to the release of i
85kr, 1291, and actinides are presented. Using the value $l 000/man rem, tfle
-monetary damage resulting from the release of these radioisotopes is also esti-
. mated, and. cost-benefit comparisons are made. The results are disturbing and
~reflect the great need- for pollution control in the nuclear fuel eycle.

331, - L ¢ ) | .
Jones, L.V, Annala of 0ccupat16hal Hygieue Vol. #3, page 358 (1959)

Cited in WHO} 1972, Jealth Haaarda of the. Human Environment. - -
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332, ) S

. TMaiers, May R., Occupa:ional Heal:h Hazards of the Work Environment,Beltimare,
' Md.{ The Williams and Wilkins Company, 1969.
In this volume the reader is 1ntroduced to manyfvarieties of health haeards '
characteristicallp‘aaaociated with 1nduatry -and other occupations (agriculture,
- mining, aviation and work in labordtories), and current modalities of gontrol-
and prevention. Its distinctiwe. feattures are its emphasis on ehnvironmental
physiologh in “terms of homeastasia and its concern with-'the biological unique-
ness . of the .individual. The goal should.be gaintenance of homeostasls, rather.
than merely the prevention of clinicall recognizabl@ occupational diseases,

*  since the later develop only when thé body's defense mechanisms are being
overwhelmed. Special emphasis is placed, "therefore, upon the vital importance
of early detection of histochemical changes and metabolic disturBances, while-
they are still reversible, in advance of symptoms. Consideration is given to

- the urgent need for furtner research, to $his end, not alone on laboratory
animals, but on workers in the field, 'under actual working conditions. Occupa-

t

e ' tional disease diagnosis is considered in relation to the medicolegal’ problems

- which arise in conmection with workmen s compensation.
‘ . . ' ‘

— Mery, J.C. Carac;ere, effets et evaluations des bruits intermittents dans 1'
industrié et 1’ habitat, Centre de Biologie climatique du CNRS, Straahourg,,lQSS.

Cited in WHO, 1972, Health Hazards of the Human Environment.
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~  Metz, B.{ "Ambiances Thermiquéd." In: (ed) Scherrer, J., Physiologie du

Travail rgonomie)m_VQI.'#IIE pages 184-200, Paris, Hasson, 1967.

<

Cited in WHO, 1972, Health Hazards of the Human Ehvironment. L )
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‘ *., ' . . v .. . '
Olishifski, P.E. and McElroy, F.E. Fundamentals of Industrial_ﬁyg;ene, Chicago:
National Safety Council, 1971. . . o R .

This,book-grévides the, basic principieé of 1ndustfial hyéiene and disquspes a
variety of occupational diseases. The diseases are described with respect to
symptoms, lasting effects, and means of contact., o

. - - .
. ..
r . ) . \ .

336.

Paretto, L.A.  "Study of silicosis in. Peruvian mines and permissible dust con-

" centrations." American Industrial Hyglene Association Journal, Vol. #32 (7):
pages 463-467 (1971) T | ; |

This paper discusses a study of cases of occupational silicosis due to expo-
sure to silica dust in mines. Factors affecting the degrees of exposure are
described,su ch as altitude and previous exposure to air Rollutants of other

- types. Maximum permissible exposure levels are proposed. C

L
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337: .o e . - +

Phoon,.W{O.,,and Tan,'s;gu,_Envirnnmeniél and health cohditions in small fact-

‘ . ories in Singapore. Singapore’ Medical Journal, Vol. 216 (3): pages 177-193
7 (1975). T . I S

'This paper degcribes a survey of .14 industries (83 total factories) with res-
.pect to environmental and health factors, Tests wers performed for 1ighting,
sound levels, heat stress and dust and exposure to various toxic ‘substances. _

. The.-factories were all of less than 100 workers and the industries involved in-

cluded electroplating, chemical manufacture, cement, asbestga, sawmilling, fron -

foundries, brick manufacture and others. Spec;fic health and safety aspects of
~the different industries were dis:usged. Singapore may be used, suggests the
author, as a model for what .conditions will be like in other Southeast Asian

countries as they become more industrialized. Therefore, 1t may be of value to

these other c#lmtries to understand the 1naustria1 heaithfptoblems which they
may’ encounteér. : . . .

338.

Ramali;gaswami, V. "Health and industrial growth: the'curtent Indian scene.”
Ciba Foundation Symposium- 32, p. 89-~106, 1975, : o
& - S - | e
A description of the current health sceme in Indig showing a trend toward dm-
provement in heaglth along with development. This is attributed to planniqg




®* .

over, the past 20 years. However, with rapidly increasing population, urbaniza- L
tion, inadequate sanitation, microbial pollution and unprotected water supplies.

. the health picture {s still imadequate. Industrial health is discussed. With'
large numbers of mine workers there is growing concern with pneumoconiosis and
silicosis. Aleo, water pollution from industrial wastes (acids, alkalie. organic
and inorganic chemicals; synthetic detergents, fertilizers, pesticides) is be-
coming more common and must be diluted by treatment of some sort. Specific air
pollution problems in India's large cities are: h;gh concentrations of parti-
culates, carbon monoxide, and sulfur dioxide. ' ' o )

&

339, = S Lo - :

Sofoluwe, George 0., "Occupational health and economic development in African
coUntries." Archives of Environmental Bealth Vol. 26 (4): p. 165-168, 1973.

Altheugh industrielizetion has resulted in diseases associated with exposure to
=,y various substances, it has also produced enormous benefits. It should be pos-
sible in underdeveloped countries to plan a program of technological develop-~
.ment that would insure maximum health benefits with minimun’ injurious conse- . ° -
quences. .Several examples of first-phase industrialization that would meet
. these criteria are furnished. Topics discussed fnclude the existing health sit-
.uation in African countries, the traditional industrialization pattern in an
- African village, suggested programs geered to_solving African health problems,
and some examples from developed countries of adapting 1ndustrielization to the
. health of the people.

-
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340, 7 .

- . African labour,conditicns and health in the Southern Rhodesian mining industry,
1898~1953 Part One: Acdommodation. I.R. Phimister, Central African Journal
of ‘Medicine, Vol. #21 (10) pages 216—220 (1975) . .

This article prevides a.historical perspective on the mining industry in |

Rhodesia and on how certain envirpnmental health factors were handled specifi-

cally, housing and factors relating to it. The author describes overcrowding,

flooding, lack of ventilation, no floor covering, often no beds, etc., as

normal conditions for the, Rhodesian mine workers. These conditions, apparently,

persisted throughout the period described (1898—1953) and some of the problems _
o are claimed to persisc today. ‘, _ "

L4

.

341,

MOccupational health problems in agriculture.' WHO Technical Re?ort‘Series'No,
246. Geneva: WHO, 1962. B : :

Health problems associated with agricultural work are discussed. These in-
clude exposure to tHxic substances and biologicals such as bacteria, viruses,
fungi, rickettsiae, and parasites. Epidemiological data and control measures
related to occupational diseases of agricultural workers are discussed and the
organizatdion of occupational health in agriculture. '

145 - _
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The "Spanish" Influenza pandemic of 1918 and 1ts‘1ﬁpact on the Southermn
Rhodesian mining industry. Central African Journal of Medicine, Vol. #19:
pages 143-148 (1973). - S
This\paper'descriﬁes the impact of the “Spanish" influenza pandemic on mining
industry workers and correlates crowded. housing conditions with higher numbers

“ef deaths from influenza. The wmortality rate from influenza was found to be

higher in mine workers than in the general population and higher still 1in
those mine workers iving under the most crowded conditions. This paper sug-
gests an association between crowded housing conditions and increased mortality .
from influenza. R ' U

AIR QUALITY

343, oo

Ayres, S.M., and Buehlet; M.E. "The effects of urban air pollution on health."
Clin Parmacol Ther, Vol. #11: page 337 (1970). S '

Source not referenced. : .

344,

Bladeh,;w.ﬁé aﬁd Karan, P.P., "Percéption of air pollution in:a devaloping
country.” Journal of the Air Pollution Control Association, Vol. #26(2): page
139.(1976) X » ~ : o .

‘-

This is a sfﬁdy‘of the perception of air pollution in the Chotanagpur indus-
trial afeg ¢f India. It was found that people were highly aware of the exis-
tence o "@ir pollution but were not concerned about the problem. This is
attributed td the existence of many "higher priority” health problems. Com~ .
parisons age made. between responses of ‘respondents from varying socio-cultural
backgrounds.- : s : :

Eh,‘f'“‘ s o : ‘ ) ! . | . . ,\\ .
. ‘ ‘
Blomeke tJ.O., and Perona, 1.3 "Source terms for airborne effluents."

Controlling Airborne Effluents from Fuel Cycle Plants. Hinsdale, Illinois:
American Nuclesf'Soéiety, 1976, : ' _
- ‘s . o

MS.

~. -

£

The chagﬁcteristiés of radioactive wastes from the nucleé? fuel cycle depend

on the ‘types of operating characteristics of the reactors, the processes for
flowsheets used in manufacturing and reprocessing the fuels, and the waste
management -operating practices adapted at the plants. The wastes of greatest
.concern are generated by fuel preparation, fabricatien, and reprocessing opera-
tions. The following wastes are defined and characterized: high-level wastes,
cladding, noble gases, I, tritfum, 14C, 1o level ttansuranic (TRU) wastes,
Intermediate-level TRU wastes, non-TRU wastes, and ore tailings. Reference
flowsheets are presemnted depicting current practice for LWR fuels and for off-
gas cleanup from HTGR fuels. To project the quantities and characteristics of

]



'pected on 260 days with S02

- example, the synergism shown gg high levels of concentration is?gat always de-
1

fuel cycle wastes, the central station niiclear electric power generating capa-
city is forecast through the year 2000, -The vol, activities, shipping re~-
quirements, and:relative-toxicities of principal types of fuel cycle wastes
are also forecast for the year 2000. Zhe projected accumulations of noble~gas
fission products, fission product I, s tritium from regctorsi and fission _
groduet tritium are tabulated' .and ' the global buildup of l'(2..1291 and R
'H 1s discussed ) ) _

3’46. ’ . ’ s

Buechley, R., et.al. "SO, levels and perturbations in mortality. A study in~ :
the New York - New Jersey metropolis.” Archives of Environmental Rgglth ‘ ¢
Vol. #27: pages 134-137 (1973) -

fel

An analysis of daily mortality for 422 places in the United States during the

period 1962-1966 revealed three-types of influence (1) an annual cycle, day-of

the wedk and Christmas holidays, (i1) influenza epidemics, and (iii1) days or -

spells of extreme cold or"heat. ‘In the New York metropolis daily S0y measure-

ments were also found to have an influence. Mortality was 1. 5% less than .

-expected on 232 days with S0, levels below 30 ug/m3. and 22 greater than ex~ = . L
ievels above 500 ug/m3 after correction for the ) x /

other influences. The coefficient of haze (COHS) showed. a similar relation- Co

"ship.” ‘Similar, but less pronounced, effects weére found in Philaqelphia. o

-

347. .

‘BUStueva, K. "Inter-action of - air pollutants... In: Recent Advances inesAssess— . ‘
ment of the Health Bffects of Environmental PollutionJ International Symposium. ‘ -
Paris, France: 'World Health Organization, 197%4. . '

" In evaluating the health effects of chemical snd ysical factors,. it is of

great importance to know the.possible interactions etween different pollutants.

" The biological effects of interactions, when prese t, may be synergistic, anta-

,gonistic or additive. Each type of. interaction calls for a different evalua-
‘kian and different practical measures. As yet the understanding of such effects
is not clear, probably because of differing definitions of terminology. For
example, the combined effect of -sulfur dioxide and particulates is interpreged- o
as a synergistic effect; in the author's opinion, this is an aggravating effect. ©
The type of interaction depends on the levels of concentratfon observed--for =~

monstrated for low le%els of concentr tion. TIn fact there is tle evidence
of synergistic effects from ambient air polrutants, the more . common type of - integﬁ*
action 1is additive in effect. }§

© 348, ;
' .
fCleary, G., et.al. "Alr pollution in native huts in the highlands of Ne e J
Guinea." Archives of Environmental Health, Vol: #17' pages 785-794 (1968). T

T
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It was thought that alr pollution in native huts in the New Guinea. Righlan
might be a factor in béth initiating ‘and in ccntributing to ¥fe ] progress the
non-tubercuiar lung disease prevalent among New Guinea highlanders. In the

y L e
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'Eastern Highlands, at an altitude of 7,200 feet, measurements were maide of the
- concentfations of smoke, aldehydes, and carbon‘gbnoxiﬁe. "Average" concentra-
tions were 666 ug/m3, 1.08 Ppm, and 213 pﬁm,.respeccively (peak values of 4862
ug/m3, 3.8 ppm, and' 150 ppm, respectively, obtained during the lighting of a
fire vere excluded from the calculations). Comparable average values in the .
Western Highlands at 4,000 to 5,200 feet were 359 ug/m3, 0.67 ppm, and 11.3
PPm, respectively. In both areas smoke density was found to be highly corre~ )
© lated with aldelyde concentrations {r = +0.93 and 0.88) and with carbon monoxide-
“(r = +0.87 and +0.72). o - - .

*

Cresswell, C.R. Notes ©n Air Pollution Control, London: H.K. Lewis and
" ...Company, Ltd; 1974, . ' ST ‘ ’ o
r - . N
. ‘A condensed version of published material is presented to assist public healith -
' and other students interested in the control of alr pollution. The nature and -
influencing factors of air pollution, measurements, and cost and effects are
discussed. Topics include combustion and analysis of flue gases, measurements
and transfer of heat; electricity and nuclear power; boiler and furnace opera-
tion; solid, -liquid, and gaseous fuels; smoke and sulfur dioxide; grit and
dust; and internal-combustion engines. Also covered are the control of domestic
_air pollution, pollution-producing;1ndustr1ee, and common pollutarts. A

. . e A - o . N ' ¥ . ‘ .
350. S | | |
! : ? ce ¢ o
Dave, J.M. "Basic needs in air monitoring in a developing country.” Interna-
tional Conference on Environmental Sens and Assessment, Vol. #1: page 5, Ney
York: Institute of Electrical and Electronics Engineeﬁa (1976). ' :

. AiT pollution in India is becoming increasingly important in the wvake of rapid
industrialization. Lack of adequate . data, technical personnel, equipment, and
laboratory 'facilities hamper national air'pollution control measures. ‘Appro~

. Priate techniques are under development for the assesgment of air pellution

v status in urban and industrial sreas to suit local situations such as manpower,
equipment and facilities, legal status of authorities and agencies, meteoro~
logical factors, and the gature of the pollution.  The pattern of Fhe monitoring

systems, is discussed. -

-

Douglas, J., & Waller, R. "Air pollution and respiyatory infection in children."
British Journal of Preventive and Social Medicine, ¥ol. §#20: pages 1-8 (1966).

As part of the National Survey of Health and Development, information was ob- .
tained on the health of a sample of children from their birth in 1946 unt -
1961, The areas af residence of the -3,866 echildren in the authors' study
were classified according to estimated atmospheric pollution based primarily
on domestic coal consumption. Heéalth visitors, schools and school doctors
and hospitals cooperated in obtaining medical data. It was found that upper
- respiratory tract infections were not related to the degree.of air pallﬁtion.
The frequency end severity of lower respiratory tract infections, however, in- .
créased with the amoynt of air pollution. This was found at each age examined,
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" and the “relationship appeared to persist until the end of the observation period -
‘on leaving school. No differenébq were detected between boys and girls, or be-
. tween children of middle or working class .parents. . -~ . . o

352, | | . S

' Goldsmith, J. In: (ed) Stern, A.C. Alr Pollution, New York and LondW: Academic
Press, 1968. . BRI ‘ . : e

_+ This chapter provides an ex:ensive‘discussion of the human health effects as-
' sociated with air ‘pollution. -

P4,

c% - . ) . ‘ i ,
] 353.. ) ] . ( ) ‘ ' ) i i “ - - . ‘-.
, . o : @ : §: L -
- Haddad, R. "Air pollution problems in Latin America.” In: Recent Advances in
Assessment of the Health Effects of Environmental Pollutien,. International
Symposium. Paris, France: World Health Organization, 1974. .

The Pan American Health Organization ecoordinates a network of Air Pollution
Sampling Stati which includes at present 84 stations in 25 eities of 14
countries. The | 1ts ,of %6 years of international cooperation of the. Network
are presented, showing actual concentrations and trends for 8§02 and particulates.
A summary of the findings of several health e ects oriented research developed
i\ Chile, Mexico, Peru and 6ther countries aré also included. The differences

' befween doses/effects relationships as measured at’sea level, in comparison
‘with those observed at high altitudes, are discussed.

NN
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Hann, S.R. "Local and global tramsport and dispersion of airborne effluents."

Controlling Airborne Effluents From Fuel Cycle Plants. Hinsdale, I1l.: American

uclear Society, 1976.

Several wind tunnel and field tests involving the interference of source build~
ings on diffusion have been done, and a model of mixing in the wake is presented.
The graphic and anlytical techniques recommended by Gifford for conventional
sources where the crasswind distribution of pollutant concentration is Gaussian .
are gascribed, and Van der Hoven's study of short range dispersion under stable, _
light®wind conditions is summarized. Horst has developed a surface depletion
method of estimating dry deposition that is more physically realistic and ;
effective than the source depletion method. ‘Neﬁ ways of estimating the rate -
of resuspension of pollutant particles lying on the surface are being developed,
.and chemical transformations. and precipitation scavenging are being studied.
Experiments on diffusion in mountainous terrain and in shoreline environments
have been conducted. These experiments are discussed along with methods of

: egtimating the trajectories of pollutant clouds based on observed winds which

~can be combined yith a-Monte Carlo estimate of diffusionm to predict concentra-
tions due to nuclear explosions. At global scales, transport and diffusion
must be estimated on the basis of observations of the spread of tracer mater-
ials such as volcanic or, nuclear cloud debris. The model by Machta, which is

«capable of reproducing gome- of the long-term characteristics of the mixing of

pollutants on a global scgle is also distussed. : ‘
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| Kumpf, J., Ath;rii. M., Grab, B., and Suess, M.J. "Study on long~term effects

»
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y ot

of health of air pollution.” In: Recent Advances in Assessment of the Health

Effects of Environmentgl Pollution, International Symposium. Paris, France:
World Health Organization, 1974. ‘ ' -

»

Epidemiological studies are required in order to ascertain the lopg-term effects

.on health of exposure to relatively moderate ‘levels of pollution of ambient air.

- Advakces in Assessmgnt of the Health Effects of Environiental Pollution, In-—

- are collected

. pages 525-539 (1970) .

"To avoid the influence. of other factors, such as occupational exposure and

smoking, studies on children have been recommended. School children 8-10 years

‘old, 1iving in areas with different levels of air pollution, divided into “highly

polluted” (arinual median concentration of SO more ‘than 100 ug/m3 and annual , '
median concentration of standard smoke over 40 ug/m3) and "low. polluted" (SO2 - ' t
below 50 .ug/m3; standard smokg below 30 ug/md) are investigated by means of '

8 questiopnaire.filled in by parents or guardians, angd ‘by means of lung infec-

tion tests (Peak Flow Rate, FEV, 0.75 and FVC). Using a common working proto-~

-_éol and reporting forms, studies are currently carried out in five European

countries. The results obtained in 1972 and 1973 studies will be analyzed by

- & Working Group to meet in Dusseldorf in April, 1974. v . ¢

-
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‘356, , - o

Lao, R.C., Thomas, R.S., Dubois, L., and Monkitan, J.L. "Impm;red methods of .
samjling and analysiﬁ of ambient hazardous particulare pollutsnts.”" In: Recent

-~

ternational Symposfum. Paris, France: World Health Organization, 1974,

The .collection, identification and measurement of airborne particulate matter

continue to be pyimary goals of environmental_assessment surveys. A broad / ) -

spectrun of inorganic and organic pollutants posing a potential human hazard/ - S
‘filtration and analyzed by a selection of techniques. Atten- | B

tion has been focussed on those compounds whose assayed biological activity .

.has demondffa d carcingenecity (sic) . or high toxicity at ambient levels.
'Notable among the cliss of pollutants are the polycycdic aromatice hydrocarbons

(PAH) and compounds of arsenic, seleniuqfand'mercury. '
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357, .' o, o |

Lawther, P. "Air pollutioﬁ and éxa;erbations‘qubronchitig;ﬁ Thorax, Vol. #25:{

{

‘The simple diary technique desc#gbed by Lawther (1958, 1959) and by'Walier

et.al. (1969), used for demonstrating the effects of air poliution on the daily -
condition of chronic bronchitis patients, is here described in detail. There

is sowe evidence that patients are more sensitive to the effects of pollution

at the beginning of each winter. . Comparative studies are continuing in order .

to define any change in response following the definite reduction in London's .~ .
smoke pollution. The results indicate some decline in the response of patients.

to specified concentrations of sulphur dioxide, but in recent years there have ! 3
been few days on which pollution has been high enough to produce any response.

. f
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were sig?lar to

"Socie;y‘of Health, Vol. #1: page 4 (1959).

action on the human- dy“arevdffcussed.

358. " -_ -

Lawther, P. “Chronic bronchitis and air pollution.” Proceedings of the Royal

" Earlier work on air pollution in London has shown that episodes of high pollu-

tion were accompanied by an abrupt rise in mortality and morbidity, patients
suffering from respiratory diseases being particularly at risk. .In these two
papers -the author follows groups of patients suffering from chronic bronchitis -
through the winter months using a simple diary technique in which each patient

~‘'recorded daily whether he was feeling better, the same, worse or much worse. :
The state of thé group was p;Otted against indices of temperature, humidity and -

pollution. A relationship betdeen the degree of air pollution and the sub-
jective feelings of the patients was demonstratqg, This relationship disap-~

peared with the onset of spring. - ‘ -

-
LY

Master, K.M. "Air pollution in New Guinédh." ,gggrnai of the American Medical
Association, Vol. #228: Rages 1653-1655 (1974) R

*

inhabitants of ﬁillages in the Hiéﬁiaﬁdé of New‘Guihgé wear little clothing
» to keep warm on cold nights, burn smoky wood fires in their small closed

ks, thus inhaling high concentrations of particilate matter and aldehydes:
Obstructive and - restrictiv -pulmonary. disease appears at an early age and was_

. present in 78% of subjects Bver the age of 40. The clinical-and post mortem

features of the condition are described. Men and women over the age of 40 had

an equal incidence of .abnormal pulmonary physical findings, and smokers ,had a

significantly higher incidence of such findings than the nonbmokers. I addi-

tion to the smoking of home growm tobacco, the other predisposing or associated

factors way include protein malnutrition, poory@anitation and various endemic

diseases«\ ‘ . _ 7 ‘n@ ' L
. . _ ) \\ : .

. - ) ) .
%0.. \. “ ( | .
HeCarraliﬁ\J. & Bradley, W. "Excess mortality as anm in&icator ‘of health effects
of air poljution.” American Journal .of Public Health, Vol., *#56: pages 1933-
1942 (1966)\ o | T B . . :

o

The authors xam{peé}thé total deaths in New York City, classified by day of

occurrence, and fqdnd peaks of mortality associated with episodes of high air
pollution. - Thege usually oceurred at times when there was “little wind, and a
temperature ing

those described for Greater London. ‘(4&‘\
]

\ _ _
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Menzel, D.B. Oxidants and human health., Journal of Occupational Medicine, Vol.'

#18 (5): page 342 (1976). : ) , e

This pape’ provides a brief summary of the hea%gb’éffects of some airborme\’
oxidants s ts of short term vs long- term €xposures and the mechanisms of
_ o X -4
s 151 |

cead
“,q.uu o
- . . ‘
: '
-

- 17

ysion; fog was not always present. The rise in mortality was &
‘immediate,ydh ally on the same day as the increase in air pollution, and the
- elderly and 1a ?t—middle~aged were found to be most at risk. The features




362, .
1 Hnlski. B.Af;'"Tree'belts as a protection against the‘harmattan in Nigeria."
Inter'nat_ional Clean Air Congress, Proceedings, Part 1, London, 1966.

Alr ppllution in West Africa is mainly dye to the "harmattan" winds that carry
dust ¥rom the north during the dry-season. This time is associated with higher
incidence of certain diseases such as cerebrospinal meningitis and also prob- ____
lems of irritation to the mucous membrances. .This paper discusses a method of
lessening the effects of the inevitable "harmattan" by reforestation to slow
down’ the transport of dust and increase the local héimidity level., This 1s an .
- applied method that might provide useful information about reforestatien. '
N . o , . -~

e

4
363. .
Morris, 5.C. and Shapiro, M.A. "Uses of mortality as a measure of the health ef-
‘fects of air pollution."” 1In: Recgnt Advankes in Assessment of the Health Effects
of Environmental Pollution, International osium. Paris, France: .World

Health Organization, 1974, '

- : i

The data obtained in a thirteen year follow-up of mortality in Seward and New
Florence, Pennsylvania, USA, were used to compare the results obtained from the
~use of several methodological techniques in the study of mortality differences.

. Seward, the site of a coal ‘fired electric power plant, has been subjected to air
pollution levels several-times that of New Florence. Measures of alr pollution
levels in both commmities were available. Sample populations drawn from the

two communities in 1960 formed the base population for the follow-up.

I64., ' .

Muséifa, M. Personal communication regarding the status of air pollution pro-

blems in the developigg countries. 1977. : . o T -
: ‘ o ' . ' - ; . )

Alir’ pollution concerns and liazards in the developing countries are discussed.

. The author suggests that the extent of these problems cannot be adequately

-assessed until data is” collegted. Typical pollutants and the emvironments in

which they are contacted are described. \

) | S Sy

65. ' . ‘ ’ . ’ . ‘ o ..c

_ Y : .. .
Ozesmi, M., Kerse, 1., et.sl. Anh outbreak of pleural mesothelioma in the village
of Karain Urgup-Anatolia. Kanmser 5 (2): 63 (1975)

The evidence of cancer in the village of Karain Urgup-Anatolia was high due

to pleural’mesothelioma, which had a prevalence of at least ‘1.3%, The sa .
living conditions exist in many rural areas of Tyrkey, indicating the posziﬁf-
lity of anh unusually high incidence of pleural mesothelioms in this country.!
The outbreak in Karain can be attributed to the inhalation of dust while cul-~

tivating potatoes and scallions. § .

. -
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H

Paccagnellh, B., Pavanello, R., and Pesarin, F. Archives of Envirommental
Health, Vol. #18: pages 495-502 (1969) ' ' :

-

) , = :
Cited in WHO, 1972, Health Hazards of the Human E:xironment.

+
2

367, ‘

‘Perry, R., and Twibell, J.D. -"Specific hydrocarbon monitoring at low concentra-~
tions."‘yln:-Recent Advances in Assessment of the Hegalth Effects of Environmental
Pollution, International Symposium. Paris, France: World Health Organization,
1974, : ' ‘ . .. ' § .
S ‘ , . : . S
Orne ‘of .the major problems involved in studying the medical effects of individual
hydrocarbdn air pollutants is that of sampling, at street air concentrations,
in such a way as to render subsequent separation and analysis possible. If, for
- instance,  adsorption tubes containing standard chromatographic materials are
used at sub ambien¥ temperatures, difficulties arise with water condensation.
In addition the amounts of volatile materials collected are limited by the re-

- latively low retention velumes invelved. These problems of sampling and analysis

can be overcome by use of the "Timed Elution Procedure”. Here the hydrocarbons
are sampled quantitatively at ambient temperatures by adsorption onto Chromosorfb
102 packed into stainless steel tubes. These tubes are then heated to 130°C and
a proportion of the collected material is eluted via a sampling valve onto the

. hain chromatographic .colum for analysis. “The &élution is accurately timed over ..
- a short period such that the sample is rapidly introduced, im a small plug of

carrier gas, onte the column. For a given sampling tube, the proportion of
each species eluted in this timed-interval is a linear function of the total
unt collected. The elution procedure may be repeated several times for the

'8 sample allowing both quantitative analysis and, -if necessary, G.C./M.S.
1dgntificstion of the speé;es present. : =

.« This techniqu‘llows, for example, street air benzene levels.to be feadily as-

segsed. It is also important in that it is withia the Cg - €10 hydrocarbon .
range that petrol and diesel exhaust emissions differ most markedly.. These
hydrocarbons can be readily sampled and separated by this method and their re-
lative coptributions to the street air hydrocarbon levels may be measured.
Very low levels of alkylbenzenes, indans and tetralins, which contribute to
exhaust odor can also be estimated. The techniques described are currently
beaing used in a survey of the region around Heathrow Airport, London. Benzene

. levels are being determined and the relative contributions to total hydrocarbon

»r -

. levels from petrol,, diesel and aircraft engines are beirg assessed. -

‘ . :‘# . . ‘
368. . . : - -
Remmers; J.E. -and Balchum, 0.J. *“Effects of Loa’Angeles urban air polliution
upon respiratory function of emphysematous patients.” In: Proceedings of the
SB:%fybeting of the Air Pollution Control Association, Toronto, 1?65.

T .
Cited in WHO, 1972, Health Hazards of the Human Environment.
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_The EPA's standards for the U fuel cycle, which are propos . .
'ity, are discussed from an historical perspective. The ratiphale upon which

- Sofoluwe, G.0. "Smoke pollution in dwellings of infants with bronchopneumonia."
- Archives of Envirchmental Health, Vol, #16: pages 670-672 (1968). :

369. . ;

Riéhatdson,‘A.c.B. "EPA's role in the coatrol of airborne effluents from fuel

. ¢ycle plants.” Controlling Airborne Effluents From Fyel Cycle Plants. Hinsdale,
Il11.: American Nuclear Society, 1976. . ' S

The EPA has the guthority to establish generally applicabple environmental sfﬁndh
ards for the protection of the general environment from nadivactive material.

~ Such standards should be related to the source of the radlation and should take

into account the cost associated with achieving the—level Zf protection attained.
under this duthor-

the standards are based and their anticipated impact on public health and the
industry itself are also discussed. In 1960, the Federal Radlation Council pro- -
posed a series.of nuperical individyal dose guldes that repres nted an accept-

. able radiation risk to individuals, independent of the cause of\ the exposure.

Since then the growth of the nuclear power industry, the énactment §f NEPA, and
progress in providing specific numerical estimates of radiation risk have had
important implications for radiation standards of nuclear power. Presently,
Judgments for standards are based on the linear nonthreshold dose-effect re-
lationship. The benefits, associated with an activity producing public radia-
tion exposure and the cost-effectiveness of risk-reduction through effluent con-

trol are examined. The concept of total population dose commitment is used to

asséss the impact of an environmental release, and explicit estimates of health
effects rather than dose are used as the endpoint to be minimized by standards.
In general, the proposed standards are lower than existing ones by a factor of

... 20 and provide additional protection against long-term exposures of humans by
. long-lived materials. They apply to operations defined to be part of the com-
- mercial U fuel cycle. The limits, which are expressed in terms of maximum dose

to any :eal-individual,'afe summarized.

o~ e
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370. ) R ' ! ‘ b

Rokaw, S.N. and'Massey; F. American Review of Respiratory Disease, Vol. #86:
pages 703-704 (1962), ‘ ' .

Cited in WHO, 1972, Health Hazards of the Eumén Environment. ‘

371. J

. ° ‘ -

Schcettlin, C.E. American Review of Respiratory Disease, Vol, #86: péges 878-
897 (1962)¢ : ‘ ‘

.

Cited in WHO, 1972, Health Hazards of the Human Environment. . - -

372, , | : - ~ .

Wood is the commonest fuel used for cocking in the poorer hémes of‘Lagbs, and
there is often an accumulation of fumes in the living rooms. Measurements were -

1,
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made of carbon monoxide,’ nitrogen dioxide, sulf r dioxide, and eromatic hydro-
carbons, and high levels were found. The authog points out that with the ex-
ception’ of carbon monoxide, these substances can lead to bromchial irritationm,
and he consigers that the smoke and fume poldgtion in the dwellings may be an
important causal faotog in the bronchiolitis and bronchopneumonia observed in

: infents.

, oy . .

373. 3 - ;

“v T

vt - l , ] ) . . :
. Spicer, W.S. Archives of Environmental Health, Vol. #14: pages 185-188 (1967).

Cited in WHO, 1972, Health Haeards of the Humad Environment.
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Stern, A.C., Air Pollution, an ed., New York Academic Press, Inc., 1968.

This text provides extensive iaformation on air pollution. Included are
chapters ‘on the history of air pollution worldwide, the cypes of pollutants pro-
duced by different -sources and the relationship of such physiographic factors
as géology, climatology, and temperature on pollutant levels. The various
‘chémical reactions involved in the production of pollutants are detailed. Sur-
veillance and control techmologies are elaborated as are procedures for labor-
atory tests. Currently accepted or speculated health effects of air pollutants
are discussed ank mechanisms of- action are detailed when available. This text
provides both- t“ eoretical ‘and applied mélhodologies for control, monitoring

and preventio of*air pollution. 71t is one of the most comprehensive texts
available in” ite field., Emphasil is not placed on issues pertaining to de-
veloping countries. : PR .

-

375. - ‘ ) " & . |
Stewart, R.D., "The effect -of carbon monoxide on humans.” Journal of Occupa-
tional Medicine, Vol. #18 {S)' pages 304-309 (1976). :

~
This review covers the recent scientific 1iterature which reports the ef&ecﬂs
of exposure. to low (lower than experienced by tobacco smokers) concentrations
of C6 (carbon jmonoxide) upon humans,.and examines the si tions which re-~
sult in saturdtion of carboxyhemoglobin (COHb) below 15%#saturations. which .
‘generally do not result 'in signs or symptoms of overt- intoxication in healthy
individuals. First, the expected and unexpected sources of CO are itemized,
theri"the basic pathophysiology of the gas is summarized and -finally the re-

 ported. effqcts of CO on human cognitive performince and the cardiovascular

system are anelyz\d The primary effect on humans of exposure to low concen-

.trations of%CO regults from the hypoxic ‘stress secondary to the reduction in

the oxygen carrying capacity of the blood. Healthy humans are eruisigsly
~sensitive to any hypoxic stress, immediately compensating by increasing car-

_diac output and- flow to critical organs. Humans with advanced cardiovascular

disease may not be eblj“to compensate adequately and are at risk of injury

L 1% 1‘0‘“4‘».‘.";
R """:":"f. .
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. ) ) : : r .

Symon K.'"The-éhild population as an indicator of thé_health effects of air

pellution." In: Ragent Advances in.ABsessment of the Health Effects of Environ--

.mental Pol{ution, International Symposium. Parls, France: World Health
Orgenization, 1974, : - . ) .
‘Alr pollﬁtion.éffec;s.on,the health of the poﬁulafion may be é:udied by,mea?s

of diverse methods on différent Population-groups. ' It is of advantage Qp\conj°

:\ duct such studies on susceptible groups, e.g., children, sick persons or the
. aged. We*have had the best experiences with c¢hild groups of 9-11 years. Group

selection mist ensure homogeneity betweén the exposed and control groups, suf--
ficient numerosity (at least 120- children, 60 boys and 60 girls to a group) and

.

< ‘ .

equality of living conditions in terms of the socioeconomic, climatic and dittary

background. Indicators of the health effects of air pollution may comprise

anthropometyic values (weight, height, proportions), blood indices (erythrocyte
count and: Size, haematocrit, haemoglobin, .color index, erythrogram, etc.), _
‘ther biechemical indicators-.such as erythrocyte-glutathion wvalues, values for

ssome enzymes (alkaline phosphatase, ete.) or the composition -and mutuak ratios
of blood-serum proteins (albumins, globulins). An apt index of bodily growth

' . 1s also bone maturation or bone age in relation to calendar age. 'Changes may
' » furthermore be found in the immunoreactivity of the child orgamism by investi-

or muramidase-lysozyme levels in the saliva. ‘Some further outstanding igdica-

' tors. or air pollution effects are the state of the cervical lynph nodes, the

3

%

,ﬁ;eding ’ fart 1y

tonsils including their microflora and the mucous membranes of the upper rgs-
piratory tract. The general clinical examination -of he, respiragtory tract is

e_upper-respiratory-trict mucosa

aptly supplemented by respiratory-function valueg (forced expiratory -volume, - -

"FEV), ete. I order to gbtain valid and comparable ‘data, examination of she
children should be organ
the. expoased ‘and. contro} groups simultaneously and should be conducted by the

1zed .twice a’yéar (irf spring and autumn as a rule), in *

. Same team of workers and for three consecutive years (1.e., on a-semilongitudinal

'~ basis). The results obtained are processed and.then compared by the group-

~evaluation method. ‘In studying. the effects of air pollited by sppcific-noxae,
specific tndicaters may also be used. For instance, arsenic intake may be

estimated from As'levels'in the hair, the effects of nitrogen oxides from methae-
moglobia levels, etc. Our experiences show that systematic examination of child

groups may be a sultableé method for ,evaluating the airépollu;iog impact on the

AP

RepOTt: As*a,” - International Clean Air Congress, Pro-
ndon,  1966. ' :

N L ‘ . , Ty
The air pollution status of a féw Asian countries are briefly described based
‘on government-supplied data. Only Formosa, Phillip#ne Repub}ic and.India were
report®d on My the respective caQntrias. This section reflecté.t&g'tnformatiun
which the respective governments wished.to divulge and may be useful Jonly to
provide a genmeral understanding of some of the air pollution concerrs in this
part of the world. No technologies or solutions are presented. -
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v . Thofe '.E -and'Tnlon. M. "Atmuepnetic pollutinn and 1ts significance for health."
' Tutk jiyen Tecrubi Biyol Derg_g_ (2-3): 96-102 (1974) - , .

A brief survey 1is given of the substances contrihuting to atmospheric pollution
- and their sources, and the harmmful effects of some of these on human health are
mentioned. The air pollutants Mscussed include dust, . carbon monoxidE} sulfur
“oxides, nitrogen oxides, hydrocarbons, lead and lead compounds, fluorine com-
- pounds, hydreehlotic acid and highly odorous gases*and vapors, euch as hydrogen
sulfide, phenols, nminee and’ aldehydes.
.

‘i3?9. ' N ‘ 2 B .,
Vaughan, B.E,, Hildung, R.E. end Fuquay, J.J. "Transport of airborne effluents -
to mar via the-food chain.” CnntrollingﬁAigberne Effluents From. Fuel Cyele
Plants, Hinsdale, Ill.: American Nuclear Society, 1976. , ) ,
' . _ T y S 8
The literature on environmental hehavior of vafious elements is critically re-
viewed with emphasis on recent developments in trace metal behavior and cur-
.rent studies on radioactivity uptake pracesses in green plants-and the soil
system. Plant retention of deposited materials 1s controlled by the size of
. ‘ particulate matter and possibly assessment models, however, due to the use of
' ' 1nappronriete data for the low-level chronic release situation where foliar up-. .
take may be the dominant route of entry to green plants with very efficient
: retention. After foliar ‘deposition of Pu and Sr, the small particles are held
. tightly by leavee\u;th 80Z or higher long-term retention. This may also be
1 ~ true for Cs, Ce, Na, Cd and Zn. Ip many fiek¥d studies, estimates of the plant-
~ soil concentration tatio (CR) represent an operational definition in which '
w  foliar processes of Borption are confounded with root uptake. This is manifested
- by a,range of plant-soil CR values that differ by 10 for a given radioelement.
Analysis of experimen;al datg on soll processes ugder: eontrolledrcanditions _
~ indicates that’a rnggg of 107 for Pu-CR's would be expected. - Higher CR's for
.7 ‘Pu are seen in the d, indicating foliar uptake. Although Am has been less:
. = systematically studied, higher CR values are associated ¥ith chelated forms
which maintain its soXubility in the soil system, thus affecting the extent of
‘ réot absorption in plants. In some cases, particularly with 997¢, the concept
of CR may.be questieneble biut when plant-soil CR'e exceed 0.4 or gastrointes-
tinal absoTption fractions exceed 10~ “, the food chain pathway will be quantita-.
tively more important than the inhalation pathway, for perﬁ}cles of respir-
able size ge.

b

V. Hnsbg Company, 1973. B S . y
: i

provides gn extensive discussion ahd description of pnllutents their
Pollutants are classified

L




Special situations causing high levels of exposure such as economic poisons'(in-
cluding pesticides), pollution by,radioaetivn'substances, snoking, water pollu-
tion and fires are described. A comprehensive study of pollutants 1is provided.

The information presented may be relevant internationally alt
cally geared to developing nations. . .

N

Bl . .

Waller, R.E. et.al. "Clean air and health in London." Proéeedihgg of the Annual

hough not specifi-

Conference of the National ‘Society for. Clean Air, pages 71-79 (1969) . - s

The 1nvestiga£ions of daily variations in mortality gnd?hnrbidity described by

Lawther (1958, 1959) Martin & Bradley (1960) and Martin (1964
tinued with the object of monitoring the effects of London's

) have been con-
clean air pro-

_gramme. Dnring'the‘lntervening 10 years there was a spectacular reduction in

ground level concentrations of smoke and a slight decline in

sulphur dioxide

levels. There was an important pollution episode in Decembér, 1962, {n which _

. . concentrations of sulfur dioxide were similar to those of the motorious polluted
fog of December, 1952, but there was uch less sumoke in 1962,

The increade in

mortality and morbidity was much lower!than in 1952. Since the winter of 1962-

63. there have been few periads of high pollution and there has been a virtual
disappearance of the relntionship.bgtween mortality and morbidity curves and

- pollution.

is2.

.Winkelstein, W. Archives of'Environmental,Health, Vol. #14:

Cited in WHO, 1972, Health Hazards of the Human Environment .

383, : - ® S v

" Mipkelstein, W. Archives of Environmental Health, Vol. #16; pageé 401-405 (1968).

.

Cited 1n.wﬁo, 1972, Health Hazards of ﬁhe Human’Envircnment.

by

384, s

Hinkels:ein,.w.f Archives of Environmental Health, Vol. #18:

Citéd in'wHQ, 1972, Health Hazards of the Human Environment.

385. s

Mexican air monitoring.program: July-December 1973, Instituto Nacional

- Enmergia Nuclear, Mexic¢o, D.F. Radiation Data and Reports, Vol
278 (1974). L -

pages 162-169 (1967).

=

J

pages S44-547 (1969)

. ##15: pages 277~

Results are provided of particulate air sampling at 6 stations im Mexico. High-

est concegtrations of gross B_radioactivity in airborne garti
- tected at Torreon (0.27 pCi/m3) and Veracruz (0.26 pCi/m?).:
tions ‘gt all stations ranged from 0.05 to 0.13 pCi/m3.

) . 3
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_ Royal College of Physicians‘of London. Aidr Pollution and Health, London. Pitman
. uedical & Scientific Publishing Co., 1970 - 3

This 1s an easily read, authoritative report of a committee. set up by the Royal
College in 1959 to look into ‘smoking and atmospheric pollution in relation to
lung cancer and other illnesses. It surveys the general problems of air- ‘pol-
lution, its nature, effects, and the preventive measures which are needed.
Three main sources of pellution--domestic fires, industry, and transport (in-
cluding motor vehicles)--are considered, and the point is made that most of the

‘pollution, likely to affect health comes from the burning of coal on domestic
- firgs. The major part of the report deals with health effects and, dn particu~

lar, the effects on the respiratory™system. - Comparisons are made with the posi-
tion in other countries. Chronic bronchitis is treated at length, and an im-
portant section deals with the effects of pollution on young children. Possible
relationships with lung cancer aré discussed and {t is concluded that the evi-

"dence on the role of air pollution in its causation is still inconclusive.

mind and it is evident that ‘further research is needed into ‘tife combined effects
of air pollution and smoking. -British clean air legislation™is described, and
the report concludes with a list of observations and recommendatioms. AThere 1is
a useful bibliography of 142 references., '

Throughout the report the comparative effects of cigarette‘sziying are kept in

FOOD SANITATION . > . = o

387, : \\;

) ' ‘
Aleksandrowicz, .I., Czachnr, o Schiffer, ., and Smyk, B. "Mycotoxins and

their role in onchogenésis with specidl reference to blood diseases.” Haematol

~Lat, Vol. #$13.(2) : . pages 115-124 (1970).

\ &
This paper discusses :h& disease relationships to mycotoxin exposure. The pri-
mary diseases described arglbone marrow diseases and cancer. The existence of
these toxins in both food and soil {s discussed ‘and incidences of diseases ag-
sociasted with mycotoxin exposure are reported from Mlzsmbique, South Africa and
the USSR.

y“

388, - | -’ | '

Pe

Higgiﬁs, I.T.T., "Importance of epidémioloé&cal studies felacing to hazards of

~food and environment.”" British Medical Bulletin, Vol.' 31 (3): p. 230-235 (1975)

The author stresses the role of epidemiclogy in the evaluation of chemical health
hazards. Illustrative examples of the ut{lity of epidemiology are provided:
{1lness associated with gross contamination, 'illness associated with exposure

to low concentrations of chemicals, water hsrdness and cardiovascular disesseh

eavironmental causes of cancer, environmental exposures and congenital mal for~
mations., Dose-response relations are discussed; their impart&nce in the study
of environmental health. This paper provides a rationale f; r incorporating

'epidemiclugical techniques inir the gsthering and compilstion of envirgnmencal-

health data. _ ) <: , &
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tries. - The ‘specific materials and techniques for reuse are highly variable.

Okpala, I. " suxvey of the incidence of blood, @rinary'and intestinal para- 2

389, .

Kwon, T.W. By-product recovery as a resource. vIn:.
Food Supply, Futura Publishing Co., Inec., 1974.

With the growthfof populations,and'increaaing industrialization there is in-

-creasing food production and therefoté,by~produc; production as well. These

Ray cause major pallution problems. This aper proposes some alternative meth-
ods of utilizing some of these wastes prodiced .in the Asian countries ‘as well

89 domestic sewage sludge. The econdmic easibilities of some of these alter-
natives vary with the particular countrifs. The concept of by-producd recovery
may be a valuable consideration for some\of the urban areas of developing coun-

Y
N

390,

sites among students and kitchen personnel of .the Univérsity of Nigeria, Nsukka." '
West African Medical Journal, Vol. #20 (3): pages 260-262 (1971). - '

*

This paper surveys the incidence of certain protozoan and helminthic pé}asitic?
diseases in students and food handlers. The relationship of these diseases to' .

 improper .sanfitary measures and disease transmission through food are cussed.

- 391.

-Seligman; R. and Cohen, A./"Utensil swab test: 1its effectiveness in food
service sanitation program§.” Archives of Environmental Health, Vol. 30 (4):
p. 201-204 (1975). S '

L3 .

The effectiveness of the utensil swab test as .part of the perfodic inspéction

of food establishments was studied both as an indicator of cleanliness du%ing

th€ period between inspections and as an educational tool. to seven samp-
lings were taken at intervals of. two to three gonths at ninety-five food es-
tablishments in rural areas in the northern part of Israel. A statistical ana- .
lysis showed a high variation and almost no correlation between repeated samp-
lings of the same esta ishment. Also, no trend to suggest an educatiopal ef-¥
fect was found. It wag concluded that, though the swab test had proved to be
useful 1ih special projectsy it had no value as part' of the periodic sanitary
inspections. ‘ : .

<
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Food hygiene. Report on a seminar convenad by the Regional Office for Eufdpe ’
of the World Health Organization, Copenhagen: World Health Organization, 1971. e

This document presents the resu}ts of a seminar on food hygiéne. It dis-
cusses: food-borne infections and intoxications of public health importance
in the WHO European Region, with particular reference to the tourist trade

-and food industries; prevention of food-borne diseases in relation to tourism

and control of‘prccessin&rin food industries; requirements for food hygiene °

personnel and food handiérs; principles of administrativa and-legislative

-
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- "Joint FAO/WHO Expert Committee on Meat Hygiene." WHO Technical Report Series

.396. - ‘

a
e

. ;-
measures in fpod hygiene; ways in which WHO could further promote and coordinate,
both nationally and intermationally, the development of the surveillance and
prevention of food-horne diseaaes through the better utilization of existing
reseurees and’ fecilitiee.'

L &
3930 :

No. 241 Geneva: ﬂEO 1962.

Thie report prdvidea a discuseion of the p;oblems associated with the mainten~
ance and delivery of hygienic meat, Topics discussed include: principal dis-
eases associated with ingestion or contact with meat, reporting and investiga-
tion of feod—borne infections and intoxicaticms, handling of animals, methods

of slaughter, me it inepeccien, refrigeration, transport, handling, sanitation of .

- shops and restaurants, laboratory metlods, educstion -and training of inspectors,
and special ptobleme releted to the tropical and developing countries.

3 é.

."Jbint FAO/WHO Expert Conmittee on Milk Hygiene." UHOlTechnical;Repoi:iSeries

_ No. 453. Geneva. WHO, 1970.

. This report on milk hygiene discusses the theories and practices of milk‘hygiene
in production,: ‘collection, transport, and handling and proceseing in the dairy.
Sterilization and hygigne control of milk products are discussed. ‘ The bacter-
iology and - toxicology of dairy products is presented and problems unique to
warm countries are discussed. A final section deals with orgenizetion and ad-
minietretion of milk hygiene control‘programs .

395, ' . : L

“"Microbiological aspects of food hygiene.” ‘HBO Technical Report Series No. 399.

Geneva'. WHO, 1968.

Certain concepts basic to an underesanding of the micrebielegy of food hygiene
are provided. Principal organisms causing 1nfection or intoxication and the
technology required for their prevention are described. Particularly suscep-
tible foodstuffs such as meat, dairy prodicts and raw foods are discussed.
‘Laboratory methods, administration and tréining and their relationship to the
control of food contamination are discussed.

1 ¢ o ) T
NOISE

Baade“?yx RHougehnld Neiee problems.” Journal of the Acoustic Society of
- America, Voi& #50% pages 1233—1235 51971)

Noise control in the home invalves the owners, neighbors, huildets, contractors,
ingtallers and the manufacturers of house appliances, as well as the manufac~

v turers and operators of equipment used in the vicinity of the home-~-from lawn

. | e
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‘mowers to airplanes. The difficulties in solviag many of the noise problems are

-+~ as much social and economic as technical. A plea is made Yor uniform sound
ratings of equipment, for information on proper installation and use, and for = L

14realistic.pr1:eria on acceptable sound levels. The work of the Air ~conditioning C ‘
?ﬁd Refrigeration Institute is cited as an example of what can pe achieved. :

7. - o o . |

Barbaro, V., Garibaldi, F., Loizzo; A., Neroni, M., and Zapponi, G. "An ex~ %
perimental study of e effects of noise on the central nervous system. Modi- ¢
fications of the cerebral electrical activity of mice following various kinds

of acoustic stimulations.” 1In: Recent Advances in the Assessment of the -

Health Effects of Environmental Pollution, International Symposium. Paris,
France: 'World Health Organization, 1974. : : o

. .

_ Experimentally it is possible to demonstrate several effects of noise on the _ ' ) L
. central nervous system: e.g., by submitting animals (rats, mice) to sounds of
particular characteristics and intensity convulsions can be elicited (audio-
genic seizures). In present investigations more 'sophisticated apparatuses
allow us to_evidence fine changes in cerebral electrical activity of freely.
moving mice, bearing chronically implanted electrodes, following acoustic
- stimulations of various inteﬁsigy and duration. These changes can QeAmodified
by the administration of some psychotropic drugs. :

oy

, ¥
8. - N o
Beli, A. "Noise: An ochupafional hazard and public health nuisance." (Public
Health Paper, No. 30), Geneva: WHO 1966. . : Ce
Tﬂe subject is survéyed sya;ematiéally in'succeésive chapters. /The chapter
on comnunity noise describes the increase in noise nuisance in Various coun- -
tries and the importance of the annoyance effects: .Much can be done in the y

control of residental noise of industrial origin by the proper design and cor-
rect operation’ of machinery, the design of factories, and by .town planning and
. zoning. Difficulties in the evaluation of residential noise are digcussed. '
' - Suggestions are made for international action and for further research, , .

? ] I S , .
399 - ‘ \\\\‘ ‘ ) v ’ . . =

. i
L 4

Benichou, L., and Schmitt, B. "Myth and reality: the problems of noise in the
home. Psychological discomfort and nuisance.” Bordeaux Medicale, Vol. #5:
pages 2757-2764 (1972). ' ' N

" The authors discuss phychological discomfort and nuisance attributable to noise
in the home, Most of the available scientific data on the effects of noise
comes from the field of industrial medicine and relates to physiopathological

{reactions. 'From the standpoint of the psychology of the ind{vidual, the fac-~) N —

-~ "tors of discomfort and damage are more difficult to evaluate, Age, personality, a
social ‘milieu, and living arrangements are all significant. The concept of a
"hidden dimension" is advanced, since the reactions to noise are in part de- .

“pendent on space and space-tolerance. While the psychiatrist and tfe sociolo- .

« : gist regard noise tolerance as 8 measure of adaptability of & group to.its hous- .
ing these aspects cannot be, taken into account in building codes. :

- \ - .
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Bragdon, C.R. '"Influence of noise control on land use planning.” Acoustiénl
Society of America: 92d meeting. Acoustical Society of America. - Journal,

Vol. #60 (1): S7 (1976) - ' T '

-

City planning, an established professional discipline for nearly. 50 years, evol-
ved from architecture and other physically related diséiplines and broadened to

" dnclude interest in social and environmental concerns. ‘Zoning was the first
land use planning technique to incorporate noise performance requirements. Many
other land use planning techniques now consider noisg, among other, environmental
factors. Ao inventory of planning techniques is preSenYed. Drawing upon munici- .
pal, state, and federal experience, the success of the planning techniques is dig~-
cussed. Recommendations are made for future action to encourage greater effect-
iveness. ‘ ..

401, - o | - . |
. » %
Bregdon, Clifford R. "Noise Control in urban planning." Journal of the an
Planning}and Develqgment Division, Vol. #99: pages 15-23 (1973).

QThie paper discusses the impact of noise on health and a method for appraising
implicated health effects of noise. The nature of various noise problems,

. especlally those related to both airr and ground transportation, are discussed.
. The possibilities for control of noise at the source, path and object dfe
evaluated and the role of urban planning in lessening the impact of noise is
assessed. Y : , , /

- 402. - . _ _ : e
N - . ' . : . L . ‘ - .

Bugliarello,. o Alexandre, A., Barnes, J. and Wakstein, C.  The Impact of Noise

Pollution: A Socio~technologigal Introduction. New York: Pergamon Press, 1976.

Various effects of noise on the environment are investigated. The -awarenéss of"

noise; the effects of noise on health; the ramifications of surfacé tramsporta~

tion; aircraft, industrial, construction and household noise; and'the.pqlitical

economy of nolse are discussed. An attempt is made to set noise pollution in

the framework of ghe&general class of problems society is*endeavoring to solve,.
¢ ' S '

403. ) “ _ - ' / .

o \ ) ‘
Cheremisinoff, P.N., Cheremisinoff, P.P., Allen; E,E., Bonano, E. J.,-Caeciato,‘d_
A.C., Cheremisinoff, N.P., Marsh, D.,, Patil, P.G., Schneider, A.J. and Wilson,
C.E. Industrial Noise Gomtrol Handbook, Ann Arbor, Michigan: Ann Arbor

Science Publishers, 1977. K4 : | /

\'/"

-~

Worker expasnre to nolse.is a prnblem for bnsiness'and indnstry. Stuﬁies show — -
- that exposure to high noise levels causes low working efficiengy. Noise con-
tributés to psychological and physiological 111s such as nervbus tension, heart
disorders, and circulatory problems. Practical noige ‘control applications are
provided for creating a safe and productive work environment. Case histories
.show proven noise control techniques in industrial ;iants., OSHA requirements,
communiﬁy relations, impacts of industrial npera:iops, instrumentation and '
measurement, Systems design, and saizty devices are discussed.
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Clay, P.E. '"Noise--the fourth pollutant." " 1977 :rPPf annudl meeting: _Confer- -
o

ence papers. Atlanta, Ga.: ™ Technical Associatio
pages 23-27, 1977, . .

Y
4

.

‘A general descriptidnm of induﬂtrial noise and its'regulation.is presented. ?Néise'
' control by designing noise out of the machine, isolating the noise source from

the man, and isola
seeus, to be inherenty
trolling federal regu
the watchword, and this has been reaffirmed by stringent pollution Tdntrol re-

gula:ign§ and the increased level of awareness of the general public. .

ng the man from' the noise is discussed. An industrial scciety
npisy. This was & price paid for "progress" prior to con-

|
|

. 405. - L .

\

\ ) _ , : .
Coffper Jr., W.A. "The effects of moise. on people.” In: (ed) Crocker, M.J.
Reduction of Machinery Noise, pages 37-45, West Lafayette, Indiana: Purdue
University, 197?., C : . _ .

There is a 10-million-fold difference between the faintest sound the human ear
can deteé!'and the loudest sound it can tolerate. Sounds from 15-20 Hz to

20 2 kHz are detectable. The anatomy of the outer, middle, and inner ear is
described, ‘and the chain of events initiated by sound waves impinging ‘on the

- tympanidgfembrane is traced. Physical and psychological loudness are related|

and the dependence” among frequency, sound energy, and loudness is analyzed. The
. auditory effects of noise include sound masking, sensitivity loss, and. permanent
hearing damage; nonauditory effects are irritation, job performance deteriora-
tion, and physiological %?anges.- :
, » s

1, ~

406. BEER . _ o e
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Dixen, Ward W. and Fricke, James E. (eds.) Noise as a Public Health Hazar .
Proceedings of "the Conference, June 13-14, 1968, Washington: American Speech's’
Heaning Assdciation, 1?69.(' ' .

: “&'1 L

Source mot refereficed. | / .

407, ‘

Fasold, W. "On ﬁhe status of meeting noise protection requirements in indus-
trial housing constructiifh.”" Zeitschrift.fur die Gesamte Hygiene, Vol. #13:

pages 682-631 (1967 . \ '
4

“Using the restlts of\sound insulation in industrial buildings as a bisis, the"

author discusses how Yar the demands for, sound protection are satisfied by
‘modern building teghniques. Problems of air insulation and step-sound insula-
tion of walls (joints), ceilings, floors, including bathroom loors, and float-
ing floors (puggins) ‘are discussed. ‘Other problems include the transmission of
.gound from staircases to adjacent dwelling rooms and sound transmission by

windows, doors and ventilation shafts. Recent technical developments are re- -
‘ : .. . . - 3

viewed. . e . . C o S : :

I

f the Pulp and Paper Industry, -

ions, but this is not so any longer. Quality of 1ife is .

7
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Finkelm&n. J.M. "Effec:s of noise on human performance.", Sound and Vibration,
" © Vol. #10 (9): pages 26-28 (1975). .

.A random sequence of -0 gigits wen presented to 23 Suhjeetstvia earphones at
1 d1g1t/2 sec. interval.' The subjects were required to repeat back the digit
before the one lasé\presented during the inter-digit Interval. Environmental
stress consisted of BOdB intermittent bursts of white noise presented.at perio- -
dic and aperiodic intervals. The unpredictable noise conditions resulted in a
mean of 8.0 errors on the subsidiary task while the predictable noise canditiqns
resulted in a mean of only 4.0 errors. The difference between the predictable
edictable noise conditions appears to substantiate the efficacy of the

1n\gxma processing approach for measuring the effect of noise on human per- -
formance. It demonstrates the potential for performance - degradationtat physio- .
logically safe levels of noise. "If the individual is already loaded to the

- limits of his channel capacity by existing task and environmental’ demands (not
including noise), the capacity that 1is ueurped by. noise wiil reerltlin perforn-
ance degradation. .

o §
409.

¥

Friedman, J. and Globus, G. "Impact of envi:unmental noise on sleep electro-
physiology as measured in the home.” Recent Advances in the Assestment of the
- Health Effects of Environ 1 Pollution, Vol II. Luxenbourg: Commission of
the European Communitfes, Dir*ctorate General Scientific and Technical Informa~
tion ‘and InformetiQn Management, pages 5071=-511, 1975,

o - .
. . Backbround- noise, elécttoencephelogrephic and electhzculbgraphic signals, and
‘ time were recorded on a modified 4~track enelogue t recorder from & couples
sleeping directly beneath the flight pattern at Los Angeles International Air-

*port and from 5 couples in a quieter area of Los Angeles. There was -less "deep

sleep," more "light sleep,” and more awakenings, among the couples in the noisier
‘area. o | - n :

.. . "“ ) B , .
410, - P - - | .

/

/ Gregnet, P. Horiz. Med., Nos. 120-125 (1965).

{ Cited in WHO, 1972, Health Hazards of the'Human-Envirpnme' .

/ - T o N v
v 411, o | o |

Harland, D.G.- "Vibration and road traffic in the United Kingdom." In: Roads
and the Urban Envircnment, _pages 79-82, Paris: thanieeticn,for Economic Co-
‘operation and Development, 1975,

‘Vibrations at very high-intens{ties can damage people but such damage is not
likely for vibtgtioﬂs below the pain threshold. In assessing bother by vibra-
* tion in_thegfﬁvirgnment of a road, the perception threshold is probably. the
' ,
| !

Vibrations traqsmitted to theﬁz%ole mass by its eupporting surface are discussed.

A
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AN

critical'intensiti. Vibrations from traffic arise frem variations in the reac-~
tion force at the road-to-tire-contact patch and are principally influenced by
the height of irregularities in the road; but some modest reduction of vibra-

- tion may be possible by the careful redesign of lorry suspension. Measurements
‘nearby and on United Kingdom roads show that only on the road,-and then only
- close to a severe surface irregularity, do vibration intensgties exceed the minor’

damage threshold and approach the pain threshold. °

412% S ! T f - o

Jons&ag, E. and Sorensen, S. "On the influence of attitufes to the source on

-~ .

aunoyance reactions to noise." Nord Hyg Tidskr, Vol. #48: pages 35-45 (1967). ‘;
E v ! ‘ ) .' .‘ . .

\

Source not referenced. . S

413, U - R

Kryter,,ﬁ. "Non-auditory effects of environmental noise."” American|Journal of ¢

- Bublic Health, Vol.! #62: pages 389-398 (1972).

Scientific observations are presented and discussed. Stress reactiohs when . f\c‘
continued for sufficiently long periods can be psychologically harmful, but it .
appears that psychological and non-auditory physiological responses to noise ' E
§re transitory, though more research 1s negded. _Physiological stress reacgtions

are likely to be the result of frustration or afiger, but again more research

is needed. Because non-auditory physiological stress responses are often the

result of interactions between specific behavioral activities and the noise, . .

rather than the noise itself, research on lower animals cannot usually be ex-~ —
trapolated to man, Rodents and rabbits in particular should not be used.

)
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:Kryter, K. The Effects of Noise'on Man, New York & London: Academic Press. ™

This is an exhaubtive treatise on.the'éubjecc,“Part I dealing with the audi-
tory system's responses tQ noise, and Part 2, of-particular interest to the
environmental hygienist, with subjective responses to noise, Important chap~

‘ters deal with perceived noisiness (annoyance), environmental noise and its |

evaluition, general physiclogical responses to noise, and effects of noise on
mental and motor performgnce. The author believes that man should be able to
adapt physiologically to his noise enyironment with only. transitory inter-
ference effects on physiological, mental and motor behavioral activities dur-
ing the period of adaption. All other noticed effects of noise, including
physiological stress reactions, -are taken to be due to stimulus and the re--
sulting. response effects as associated with the noise by the individuals.

Such effects, if inappropriately interpreted, lead to individual differences

in behgvior to noise and would tend to be eliminated with learning and ex-
perience. Tnﬁirqg&ly aroused physiological stress reactions (fear,, frustra-

tion, etc.) to many Yepeaged exposures to a noise, if not eliminated through
) 1ea;ning, would undoubtedly ‘E“h“EEEEI to mental and physical hea;th.
: . s VU |
. ) “‘\\
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Levere, I.E. "Sleep disruption by auditory noise and its effect on waking per-
formance."” Recent Advances in the Assessment of the Health Effects of Environ-
mental Pollution. Vol. II. Luxenbourg: Commission of the European Communities
Directorate General Scientific and Technical Information and Information Mangge- .

%nent, pages 493-506, 1975.

L

‘Auditory stimulation of between 9 and 24 15-second presentations was applied to
volunteer males, ages 18-35, sleeping for 3 nights within the laboratory bed-

- room setting. Sleeping reaction to the stimuli was determined by electroenceph- -
alogram, Effects of sleep disruption which carry over into:wakefulness were
{measured by having subjects perform a behaviorgi task before retiring at night
‘and upon arising in the morning. The data suggest that sleep is a qualitatively
unique behavioral state necessary to am individual's well-being; and, if sleep

-even minimally interfered with, optimal waking behavior may suffer. 4

'

416. s

Mayer, C.L., Levitt, H. and Bergman, M. !Effect of aging on speech reception
-in noise." Acoustical Society of America: 9lst meeting. In: Acoustical
Society of America. Journal, Vol. #59 (1): $86. ‘ . ‘

An attempt was made to isolate the effect of aging for listeners of speech in
noise. Chaba sentences of everyday American speech and monosyllabic wprd
-1ists with~a closed-set response (Mitchell Test of Phonemic Differenti tion)
were recorded by male and female speakers. The speech materials>were system—
atically combiné€d with subway and traffic noise samples.. The taps-were
.presented in a balanced design to 160 listeners‘who represented & nonclinic
population with essentially normal hearing. ”ﬁ.{'éubjects were diﬁided into
decade groups: 20~29 through 60-69, and the data were analyzed for each age
-group. - Results show a decline in speech intelligibility scores for every con-
ditlon presented. This effect was greatest where the speech:topnoise ratios -
were poorest. T .

417.

Merluzzi, F., Grieco, A;, Morresi, N., Berna, M., and Donzelli, A. "Assessment
of noise pollution from a thermal power plant and its effect on the neighbor-
hood." 1In: Recent Advances in Assessment of the Health Effects of Environ-
mental Pollution, International Symposium, Paris, France: World Health

r

Organization, 1974,

The aim of the survey was to assess the effects of noise and mechanical vibra-
tions produced by a thermal generating station on the inhabitants of a district
in the Riviera Ligure region. Apart from conducting an objective survey:econ-
sisting of direet measurements of noise and vibrations at the thermal genera-
ting station under operational and non-operational conditions, a ''subjective"
survey was carried out.on the basis of a questionnaire.on the opinions of the
surrounding inhabitants. .In order to ensure a large number of responses, an
"active" and 'passive" questionnaire was used, broken down into the two fol-
lowing categories: g study of problems strictly relating to the survey popula—
tion and conditions; a questionnaire drawn up with the assistance and collabora-
tion of as large a group as possible of interested subjects comparable with the

functional and operative requirements of the survey. .

i
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Mott, K.J. "Noise control in building devélopment." Vibration and noise control
engineering: Preprints of papers. 1976. ' o

There is a need to anticipate noise problems associated with building projects,
and this need extends td all members of the design team. The most ‘common pro-
blems can be-avoided to a large extent if developera,‘architects,.huilders,- v
and engineers have a basgic understanding of noise kontrol. Some of the noise . .

problems encountered in building design are presented and basic noise control

.Vol. #59 (7): pages 1148-115341971).

LY

methods are discussed.

[} . R ' L]

419. . 4( ‘ » . .I.l ’ ‘
Olishifski, J.B. "Industrial noise and hearing conservation." NSC Occupational =3
Safety Series, Chicago: National Safety Council, 1975. oo _ - oo

The- recognition, evaluation, and.control‘pf noise problems are‘described.;Topics T
include the fumdamental dspects of the noise problem, «the physical and subjective - Af‘ ¢
aspects of sound, measurement of sound, the effects of noise on man, the control - ‘

of noige and noise exposure, industrial audiometry, and industrial hearing con-
servation programs, - e ' o

r'}
-
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.

T

Wahi, P.N. ""Noise pollution and health.”- Indian Journal of Medical Research,

i

This paper discusses the relationship between noise and health. The particﬁlar
concerns of naise pollution in India are emphasized.

&

421,

Wisner, A. "Audition et bruits.” In: (ed) Scherrer, J. . Physiologle du Tz@aﬂ, '
Vol. #2: pages 3-72, Paris, Masson, 1967. - ) , :

Cited in WHO, 1972, Health Hazards of the Humsan Environment. | ‘

422. . o \

Yaniv, S.L. "Method for the identification of enviro tal noise levels to

protect public health and welfare." Recant Advances in /the Assessment of Health ‘
Effects of Environmental Pollution® Vol. NT. Luxenbourg: Commission of the - o
European Coamunities, Directorate General § entific and Technical Informatipn = - -
and Information Managehent, pages 1249-1262, \1975. e ceent e a

Accumulatéd evidence o research{on human te#pdngéitaf§§und indicates that the J% \'

~magnitude of sound as a function of frequenty and ‘time are the basic indicators -

acou~tical environments from a public health viewpoint can be'iymmarized in

of human response. This fact had led the EPA to choose the equivalent A-weighted -
gound level, Ly, in dB as its basic measure for environmentil noise. ~ Acceptable - .

.
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terms of yearly equivalent sound levels as follows: 1in residential areas, hos-
pital, #nd other areas where people are expected to be present for prolonged
periods of time, a day-night average sound level of 45 and 55 dB for indoor
. and -outdoor areas, respectively; for areas where speech is of primary’ concern,
«  an equivalent noise level of 45 indoors; and for those areas where hearing
' protection is of primsry concern, an equivalent noise level of 70 4B irres—
pective of area, .

HOUSING
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Benjsmin B. "Tuberculosis and, social donditions in the Metropolitan Boroughs
- of London." British "Journal of Tuberculosis snd Diseases of the Chest Vol.
\ RV pages 4—17{(1972)

‘ . o Rt : s
\\ \’ ) ' ) . ‘ ‘ .

v . - -
t ‘“ .

hvidence of the etiology of tuberculosis hag constantly\pointed to an associa—

.+ tlom with poor social conditions, but the elements in the environment involved
: ‘and their relative importance have never been assessed wi;h any degree of finality.

- In this paper the differential ingidence of, and mnrtality from, pulmonary tuber-

: culosis in the London boroughs has been considered alongsille nine indices of
“social conditions including the proportion of males aged pver 14 in socidl
‘classes IV and V and the percentage of the population .in péivate families living

L at a density of more than one-and~a~half persoms per room. Multiple regression

B adalysis on data for 1931, confirms earlier findings of the. yimportance of socio~
economic factors. It is not possible to delineate satisfactbrily the separate -

. Yoles of income, housing, nutrition or occupation, but it is found that consi~
deration of the proportion of social classes IV and V (a measure of income) %

' and housing density of more than one-and-a-half persons per room, gives as’ _
good a pulde as any to the expected variation of tuberculosis mortality between
the, boroughs at 1931. ‘ Morbidity variation is still largely uneéxplained. A -

.. brief. accoun; is given of the borough trends ‘since 1931 in relation to the

L]

)

- social bsckground.« (Author s summary modified.) . ' e N
Y424, N u - - ' Lt o
. N ‘ ‘ .
+ Brand, F. thmith R. "Life adjustment and relocation of the elderly " Journal
of Lerdnotology, Vol 29: pages 336-340 (1974). o . ‘\\

A Broup of' 68 persons aged 65 and over who had been compulsorily relocaxéd‘as
a result of urban renewal were compared with a control group of 69 non-relocatSH
‘persons: Social and psychological data were obtained by interview,, and health
. status by physical examinatian., -The relocated grolp showed higher scores of mal-
; . adjustment as measured by the Life Satisfaction Index, particularly #n the case’
, T of females and of- persons in poor health. . Blacks seemed to adjust better than
N whites. There' was suggestive evidence that physieal or social stress contri-
‘ Bu;ed to the problem of personal adjustment. ! -

. » -

N 425h . | | ¢

.

: Brett G, & Benjamin, B.a"Bousing and tuberculosis in a mass radiography survey."
E British Journal of Preventive and Social Hedieine, Vol. #11¢ pages 7-9 (1957).

oo ‘ The housing densities of 14, 676 London households were considered 1o relstion .
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‘to the .dncid®nce of active respiratory tuberculosis discovered in a masé radio-
. - _graphic survey. The results indicated that those housed gt a density of less 5
> than oné per room experienced lower morbidity than the remaipder, but there was
' '%Jgkgdénce ok a risq, in morbillity with the increased crowding. "A simila;'ab~"
RR%lof any effecdt of crowding was obtained when the group was subdivided accerd-
. ) _;ﬁ;f-social.class; men' in social classes IV and V showed a higher incidence
oL ‘\chdn members of classes I, II & I{%, 1,160 one-person households (lodgers) were
" " considered separately, Those in social classes IV and V had a particularly high °
1nctdeqpeuof.acttve tuberculosis, ; N \ : S
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L 4260 - . -
. L ‘ ' Y ’ y T :
. Britten, R. "New light on.the.relation ¢f housing to health." American Journal
S Qf Public Health,.‘jf,'. 32: pages 193-199 (1942), , -
P L _ _ _

ce _' A national health,suréey'was undertaken in 1634-36, covering 703,092 urban
. and 36,801 fural familles by hduse-to-house canvassing. ' Rhsociagiohs were es- °
. tablished between crpwding and a number of health indices, between sanitation
. and samitary facilitie§\s:f gastrointestinal infections, and between house
" valfes and home accident The .difficulties of determining the effects of -
. ° . housing conditions per se, iégnbhef énvironmental circumstances, and of factors

-

such as economic status,’ adegacy- of medical care, and-of nutrition are d#é-
~cussed. It {5 concluded that_the inability fo define the précise influence of
the vanious elements of’.bad housing must not he an excuse'iar'failing to make

progress; in improving hé(xsi_ng <conditions. . }‘ , ‘9
L . - - . : | N ) . “‘ ) . . ‘ .
. e : o . . ' . : .
427. ‘ i E‘? ) . ‘ -
-‘ ' u. Eqrt, W.' "Poverty, housing, and health." -Medical Journal of Auétra;ia, Vol;-#Z:-n
.. V. ePages 167-173 (19115). | . ® e ! T —fg A °
T " “The author refers. to a study undertaWh. in 1936-7 1n:Me1bourned;hhich showed '
- v T .that -Infant mortality was twice as high, and inflectious disease rates three
, times as high, in areas of poor housing. He considers that the problems of ,

_slums are mainly the resul®of poverty and that the provision of proper housing

) shov%d be reparded as an essential social service. | ' . .

) . ) ] “ | i . l \ . . . . . . ) - ) f:
428,
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;'rTg V-qupuh,'D. "Mental health 1in, the hiéhfrgse.ﬂ Canadian Journal of Pubiig\ﬁealth,
. .V:)l.. i!§2: pages 426~431 (IQJI)Q" a S . ' N
. 4 ] - . r 4 . ‘ . . L .

‘e Studfes of mental health problems of high-rise apartment dwellers are hampered
By the complexity and interdependence.of the numerous factors concerned, and
S the lack @f guidelines for an operational definition of mental heakth. Inpair-
7 L ment of the latter oo gross a condition to bea demonstrable reactiom o i

‘ .. high-rise living and sgqisfactary-methéd:ézgies, expertise, and Adequate funds

- for carrying out investigations are not y
Bpthor discusses concepts of mental hfalth and advances an 'Index of Social -
[Pkse' composed of psythiatric, social, medical, economic, &nd educational, - [ °
v censtituents.” He outlines a scheme for the study of the mental effects and :

étr¢ssés the importance of looking at the environmental genesis in teﬁps»of Lo

, . . . . ] - e

. L o . K '
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available for deffnitive studies. ¢
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perception and‘imagery since what® really'nntters is‘lhe perceived and not the
AR actual envlronment. The ptudy would extend over a period of time to allow for .
. éhanges in the maturity of the. environments, in their- accgptabilfty, and in
) social at:itudes - Until the results of such studies are available he claims
g ‘thgre is sufficient evidence ‘from case studies and*s?servatioﬁs to Justify ‘the
. suspensiun of further schemes for the ereccion of high-rise apartments. :
E t\‘ ¥ SR . ‘ . L.
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Chapin, F. S ome housing factors relating to mental hygiene." American Journal
A of delic Heal , Vol. #41: pages 839-865 (1951)..

- Adequace housing.contributes to gond mental health and the sound planning of
) ..a house, while not curing mental 111 health, can often prevent further deteriora-
p tion. Privacy and facilities for free circulation within the home are’ import¥nt
‘ and facilitate sound emotional and mental health, whereas when persons with an-
- originally seclusive personality-g¢rend, such as schizophrenics, are denied normal
,, ~soclal contacts as often happens in slum housing, they tend to become more shut
t . { 1in and seclusive. The author stresses the need for more ‘accurate and precise
methods of meas-ring changes in human behavior.

>
S [ . ) L
) .CQIiey, J., & Reid, D. "Urban-and social origin of childhood bronchitis 1n'
. England and . Wales." British Medical-lnurnal Vol. #2: pages 213-217 (1970).

A Survey was made of 10,887 children aged 6-10 in"contrasting urban and rural
areas of England and Wales. A pronounced social class gradient was found in
‘the frequencyiof chronic cough, history.of Bronchitis, and in disease.of the .
. ears and nose. Among the children of semiskilled and unskilled workers (1.e.,
Vel * the children with the highest prevalence of chronic ‘cough and bronchitis) there
A gvas a marked association of chest conditions with levels of air pollution. An
excess rate in Wales;, .however, could not' be explained by local levels of pallu—,‘
tion. Geographical variations in the' average mumber of persons per room, per- -
sons per dwelling, or rooms per dwelling were not large enough to explain the
. difference in rates. i . ,
T o : - . : .
| . , ‘ ¢

A}i- . . ‘-c ‘ . NI

Dhar, G.M., Prasadf B.G., Mathur, Y.D., and Bhatnagar, J.K. "A stﬂdy on housing
condqtinns in village Rahimabad of Lucknow district.” ‘Indian Journal of Medi-
ctal Researgh, Vols #59 (12): pages 1906-1921 (1971) -

¢’ A survey to appraise the .existing position in reggqrd to rural hnusing was car-
. ried out in village Rahimabad lying within, the- fleld practice ate'a of Rural
‘Health Train;ng Center, Sdrojini Hagar, iucknaw . The- general pattern of the -

’ houses wab :a single  storeyed kutcha. or semi-pucka structure enclosing an inner -
- courtyard. 50.56% huus?s were’ kutcha 'and only 8.33% putka. The:number of ‘
1iving rooms per house ranged from 1 ‘to 7, with an average of 2.68. , The um-

ber of inmates per house ranged from 1 to 16 with an average of 5.67. Venti-~
latien was considered good in 80.13% living rooms. Lighting was good in 87.79%2
living rooms. .0Open shallcw walls were present in 25 SGZ hoyses and handpumps

N
»
*
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in 3.33%; Latrines were absent in 95% houses, people using fields for defecation.
84.45% houses disposed of refuse by dumping into heaps. The waste water from
51.12% houges collected into cesspools.. 83.33% disposed of antmal wastes by -
dumping in heaps. Overall assessment of housing dome through scoring method
placed §7.78% houses in'C or poor class and 20% in D or bad class.

. T\':_ . . . ., . . B

v conducting their family affairs; (2) a

432. ' . ) T . i -

N Fanniniffu. "Families in.flats."\'British Medical Journal, Vol. #4: pages 382~
2 386 (1967) ' S = ,

A comparison’ was made of the health of 1,163 wives and children of British
servicemen living in modern 3-4 storey flats on a housing estate in Germany, and” -
445 living in modern, two storey houses. ' The morbidity among the families living
in ‘flats was 57% greater than- among those living in houses, the greatest dif-
ference being in the prevalence of respiratory infections in young women and
v . .children:and of psychoneurotic disorders among women. The relatively .small
- space available in flats, together with, the resulting confinement of the family,
‘was thought to be an tikrtant factor leading to the increased ogcurrence of
respiratdry disease. Similgrly, the confined conditiqns, with the resulting
- "Bocial isolatton, were thought to be an important factor leading to the higher
' qécufience 8f psychoneurcoses. (See also Leading Article on page 376 of same
1ssue in which Fanning's use of "first consultation rates", admissions to hos-
. p{tal and referrals to specialists are discuss®i as indices of morbidity.)

433,
- . - ’ -~ ‘ .
Grootenboar, E., "The relation of housing to behavior disorder." American
Journal of Paychiatry, Voli #119: pages 469-472 (1962). ‘ " S .

t

The author,-a comsultant ﬁsych;atrisf to. the Municipal Mental Hygilene Service
~‘in Rotterdam, expresses concern over. families where young parents and their
- families were sharing accommodation with the grandparents, and quotes a ndbber
of cdse histories. .Four types of situation are described leading to belvIdrdl
. disorders in the children: (1) the lack of the young parentd in
ate ©f riWlry between parents and
en; (3):the resulting lack of certainty ~

grandparents for the love of.the ch
- ‘In exercising control over the
parents in sexwal activities. Conditions usually improved when parents moved
_ to a home of their own, but in some cases a child missed its grandparents' dis-
play of affection, and felt lgnely as a result. This could result in a distur-
bance of the child's emotio 1:relatignships with other children.

-~

\.‘ P 4 .
436, e - .

Hare, E. ""Mental health in new towns: what next?" Journal of Psychosomatic
Research, Vol. #10: pages 53-58 (1966). . e - ‘
. \ -

Three stpdies of rehousing: Wilner et.al. (1962), Taylor & Chave (1964), and
- Hare and’ Shaw (1925) have each failed to show any consequent effects on the

. - prevalence of neurotic ill-health. These surprising findings are supported

by the work of Hall (1964) and Chester (1965). Scott (New Society, 1Q December

y e +1964) has reviewed evidence showing tiat maladjustment in children is less

‘e' . - [y ! s ¢ e . ) ) &

dren; and (4) the lack of privacy of the. o

1
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Vol. #62: pages. 177-1384 (1972).

oy

:dependent on family and social conditions than had previously been supposed On

the other hand, in an earlier.study Martin et.al. (1957) had Found poor mental
health 1n a new housing area, and the prevailing sociological view 4s now that.

-a person's social adjustment is influenced by environmental conditions. ' While

it is apparent that ‘he contemporary trouble or misfortunes often appear to pre-
tipitate mental 1ll-health, the really important causal factors of neurosis, 1if
they are.not to be found in current stress, lie within a person's constitution,

and the author concludes his paper by reviewing the evidence that: (1) physical“;‘

damage in very early 1ife is associated with poor health in childhood; (1i) that
psychiatric disturbance in childhood is associated with psychiatric disturbance

‘in.later adult lifel and (111) among ‘adults there is. a group of persons with

vulnerable constitutions prone to ill-health of all kinds. To assess the im--

. portance to be attaéhed to the various factors prospective surveys are sug-

gested in which children with a histary indicating probably impairment are, fol-
lowed up-over a period of many years.

435, I . .

Y

Hare, E. & Shaw, G. Mental Health on a New HousingFEstate. ‘A Comporative Study -

of Health in o Districts of Croydon. Maudsley Monograph No. 12. .London, New
York, & Toronto: Oxfotd University Press, 1965.

The mental health of the inhabitants of a new housing estate on the outskirts of
Croydon, UK, was compared with that of an old, poor, densely popul ed area used
as a control. Information was obtained from household interviews, Arom general
practitionérs, and from psychiatric hospitals, and assessments‘wete made of -
social factors, physical health, general physique and personality. The statisti-

cal reﬂiability of the measurements is discussed. No differences between the
two_areoq were found in neurosis rates, but in both areas the authors found that
persons with poor mental health also tended to have poor phys health. An
unexpectied association was found between 111 health and a past history of com- .
cussion,|and with certain infectious diseases.

-

436., \ | : I - o

\ . . .
Kasl, . lPhysioal and mental heatlh effects of involuntary relocation and imsti-
tutionalization on the Elderly - a review." American Journal of Public Health,

-

“

The literatute,on the effects @f relocation and iﬂktitutionalizatioﬂ-of the
elderly i{s reviewed in detail.  Methedological difficulties and the défects
of past studies are discussed together with the need for.a well-designed pros-
pective longitudinal study. The paper contains a valuable bibliography of
107 titles. ' -

[,;.. ¢ .
(RY . . _ ! | .
2 . .
Laidlaw, S. Glasgow Common Lodgingﬁﬁoases and the People Living in Them, Glasgow,
ueaIth dnd We&ﬁbre Committee, 1956, ¢ % .

The aushor gives an account of the history of the provision of common lodging
houses (inexpensive night accommodation for poor geople) in Glasgow, and pre-
sents the results of a survey . of the health and social circumstances of over -
800 ofltha inmates during the period 1950-53.
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lLawtgm, M.P. & Yaffe, S. "Mortality, morbidity and voluntary. change of residence
by older peopile." Journial of the American Geriatrics Society, Vol. #18: pages
823-831 €1970). C . N , ' ‘ ‘

No significant differences in mortality over a period of twelve months could be
.found among three groups of elderly people, ope group having been voluntarily
relocated and the other two groups, consisting of matched controls; a total of
103 matched triads. In a second study no increase ‘morbidity, as _jadged by be-
.havioral and subjective health indices, could be found between.a group of 77

relocated elderly people andka corresponding group of matched controls,

-
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~ Loring, W.C. "Residential environment: néxus of personal.intera;tioné aJ!
healthful development.. Journal of Health and Human Behayior, Vol. #5: pages
166-169 (1964). e oo

. Dr. Loring asks whether the physical aspects of a residential environment have
any relationship to the social interacai?ns which affect well-being. If such .

a relationship exists, is it possible establish ‘cyiteria for suitable health
.standards and would it be-possible to control the‘physical'fac_ors involved?

The situatio®of a dwelling and the layout of thé @eighborhood \will affect the

extent to which'social interattions between individuals can take place, but

more research is needed to ascertain the extent to which this may affect social
~well-being., Some work suggests .the physical environment has no consequences :
for soclal systems; habits and values once learned persist in spite of radicai kfw
changes in the residential environment, but for normal persons there may be a
range of tolerance‘ternvironmental factors, and heyqnd somg, as yet unascgrtained
limits, extreme situations may exert an unhealthy influence/on individuals pre- ‘
disposed to some form of illness. More definite research neededxintc: (a) )
. the phygical factors in the environment in which social in eractions take place;
(b) the functioning of the social groups concerned; (c) t cuitural‘valueSjénd
attitudes bearing on the use of the environmental facilities; (dJ the health o
results stemming from the functioning of such key processes; and (e) the -pos-
sibilities of preventing malfunctioning through (1) changes 1n the design, loca-
tion, and equipment. of private and common spaces, and circulatdon ghrough re-" °
orientation, of values and attitudes by community organizati rocedures, ' It
1s importgnt to find out in what respect the ‘socialization of in ividuals pre-
- .disposed to be affected by environmental factors “has been deficient, and to
note how to develop patterns of behavior which would protect such diwiduals.
As a basis for suéh research Dr, Loring outlines a hypothesis suggesting. an
interplay between personality and social situation factors. Should research -
on these matters be. successful, remedial agtion might be based on the Aadoption
af new standards of design, and the use of health education or community organ-
ization workers to reorientate the residents! use of house and neighborhood”
- facikities. . : ' ' ’ Y
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“Lunn, J.E. "A study of Clasgow families living in l-apartments, 2-apartment and
J-apartment tenement houses.” Scottish Medical Journal, Vol. #6 pages 125~

129 ¢1961).

In this survey a coﬁparison'wés made of the health and social conditicné of
sfamilies from l-roomed, 2-roomed and 3~roomed apartment tenement houses and

‘ certain points were followed up six months after rehousing. Overcrowding was

‘greatest in the smaller houses and these were more unsatisfactory in{;éspegt
of toilet accommodation, bathing facilities and running hot water. More

. housewiyves went out to work from the smaller houses, but.there was little dif- -

' fe @in the standard of home management. The incidence of illness showed

. where a poor physical environment is having an important effect.

442, I . . | S

little difference during the six months preceding the survey. The size of the
house did net appear to affect the incidence of illness as measured by hospital
admissions, persons visiting doctors® surgeries, or calling in their doctors..
.§ix months aftetr rehousing, a marked improvement was noted as regards -over-
crowding and the standard of ‘management of new homes, and the pngorcion of
‘families with hire purchase agreements had increased. o

~ : ) . . : - A -

7
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Martin, A.E. "Environment, housing and health." Urban Studies, Vol. {#4: pages
1-21 (1967)

¢

The author reviews evidence of the effects of housing and the housing environ-
ment on health, on disease incidence and mortality, and on mental health. Much’
of the evidence is derived from social surveys of specific cities undertaken

at various times over .the past 100 years, from comparisons: of health in dif-
ferent areas, from more sophisticated statistical investigations of rehoused
pepulations, and’ from multifactorial analyses of the various physical, social,
economic and other factors which may be involved. The evidénce shows a clear
‘associatIon of health with socioeconomic cornditions, particularly pouetty, with
‘overcrowding, and with pollution. The relationships change in the .course of
time in accordance with changes in the state of nutrition, the resistance of the
population to disease, improvements in medical treatment and medical care, mer§
tal health factors and Ahe state of éducation of a community. Thus conditions'
which would have had serious influence on a community in the past may now
somet imes have comparatively little effect. Nevertheless, although the statis-
tics of a community may appear satisfactory, fndividual families Wwill be found

-

Martin, F.M. et.al. "Incidence of neurosis in a new housing estate.”. British
Journal of Preventive and Social Medicine, Vol. #11: page 96—202'(1957);

This survey was LOﬂdUCtEd one*a London County Cpuncil Estate in the Hertfordshire,
whose population had grgwn ffom 4,987 in 1949 to 17,500 in 1954, Figures were
obtained of admissions to mental hospitals, of referrals to psychiatric out-
patient departments, and of consultation§ with generhl practitioners for psy-
_chiatrle conditi s, and interviews were} arranged with 750 families over a per-,
fod of six yearsd ‘Mental hsopital admis ions were, found to be 23-74% in excess

L - ™

SR,
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of the expected numbers derived from national statistics, the excess occurring
-at ages of 45 and over for women, and,SS"hqg_over for men. The proportion

of psychoneurotics to psychoties was higher than expected from the national
fggureé. Referrals to psychiatric outpatient clinics'approximately corres-
ponded to the national average. Figures fo® consultations with general practi-~ -

) .
} tioners indicated an excessive rate of psychosis, for all neuroses, and most _
"' . of the Psychosomatic disorders, exceptions being mental deficiency, alcoholism
] and personality disorders. The family interviews indicated that neurosis rates .
. were highef.th§n~those expected from the National Survey of Sickness. The '
authors discuss the difficulties of this type of survey-and ‘congidetthat the
‘ dislocation effects of rehousing, the disryp of the accustomed patterns of"
y life, and the feelings of lineltness and iBolat {2y consequent to the move_may

) have contributed to the findings, and ghat some iAdications of a gradual im--
e provement were already apparent. Thus .a high degree of mgladjus;yent.among .
ﬂ?‘f’(. children immediately aftg;_their arrival was followed by a period of stabili- ‘\\\\

zatidn, R . ,

. - 443, - ca . - » oo . ..
‘ \. * ) ) ; \‘r .
) ‘ ' McLaren, M.J. et.al, “Epidemiclogy of rheumatic heart ‘disease in black ‘school
children of Soweto, Johannesburg.” British Medical Journal, Vol. #3: pages '
, AT74-478 (1975). . T . T ' g . .
. .\ A ' |- - g . » .
~ A survey of childrep in schools and creches revealgd‘anfoyenagllprevaienee_ P

rate for rheumatic héart_diségse of 6.9 per 1,000, and wass highgst in the’

larger.famibiesh_'é haémolYticfstreptocQCCUS was isolated from the throat_ f
“® 52 per l,ﬂpO-chiIdie o In diseussing preventive(mehsures; the. {mportance o

socioeconomic fagcors; poveérty, malnutritioq gnd~bad housing 1s stresseéd.

_ , SRR o , .
McMillagt J.S. "Examination of the assbciatidh;begwéen hou‘ing‘conditions and. =
s pulmonaty,:ubgrculosih_in,Glasgcwm" British Journal of Preventive and Social

Medicipne; Vol. #11: pages 142-151 (1957}, . L.

LI . .

. Notifications of tﬁhereulqsis were examined in the 37 wards ofé;he city and __
. the incidence was found to be significanfly correlated with thd number of' A
- Tooms peyr Qwelling,'ghe number of pétscns‘per‘room, and .the percentage of the .
‘population 1{Ving mbfe than two persons per room. .The:association with: over- 5
crowding appeared-to be restridted to the. 21 wards-with case ratps less than
the .city rate, and in_the 16 wards with a high incidence there was ng signifi- - ~
~cant correlation. ‘These 16 wards th}a greater degree of overcrowd g, and
it 1s concluded, that otiter factors than heusing must be operative in infiuen-
cing case ra in thesde areas. The uards‘wi&ﬂ‘the‘highesg'andﬁlowest:inci~
- dence of the disease were compared. 1In the former the‘aVSrage’tuheqculosis
. household was large, and the high incidence coulq be due to the greater num- .4 "
o ber of. adblescents ang young adult, . In the second ward, ‘which had a low in- & "~
£ cidence of the d{Seasé, thére was. a positive assockation with overcrowding; .
o this association probably was a reflection of the larger size of the tubercu- LR
- . .7 lous. f®f111{es in the ward. No fassociation was found betwei?'the_dipease and
{j. - the fltihess or'otherwise of a fouse’ for human habitation.'- S
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McNeil, J.L., and Ptas ik J.A, "Evaluation of long~term effects of elevated A
blood leadjconcentrations in asympcomatic children.' In: Recent Advances in - o
Assessment of the Health Effects of Environmental Pollutionm, International » -
Qympesium TParls,. France: World Health Organization,'l974.
The primary problem of childhood lead paisoning in the United States has been
e almost exclusively confined to the pica inclined pre-school child living in
' deteriorated pre-1940 housing cohtaining flaking lead paint im a situation
.'cpmpuunded by parent-child emotional or economic inadequacy. Cases of overt
c¢linical lead toxicity have resulted in such children. However, in addition,
there exists a-significant number of children with elevated blood lead cencen- . .
trations in the 40-80 ug/100G range who show no symptoms of lead intoxication.
It has been suggested that' sustained increased body: }eadfburden ‘as reflected
by. such blood lead Loncentrations may result in perm@nenﬁ deleterious effects
in children.  If so, elevations of blood lead concentrations from, all sources
of exposure aye, in fact, deleterious and the severitx and magnitug§ of plum— -
. bism i{s much more sevére than presently thought. -The-cyrrent study‘is an .
‘ attempt to prcvide informatfpn on’ possible }oﬂg—term deleterious effects of
‘lead exposure. {n children with increased body lead bUr¢en but without clinical
symptums uf lead poisoning. ’

. e 7. . . : ‘p . - ' .
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 Molnex, J.G. angd Hilbert, M.S. “Responsibilities pf pnhlic health adﬁinistra— -~ E,'ﬁ
tions in the field of housin@. In: Housing Pragrammes The Rﬁle of Public e
. Health Aggnties, geneva WHO, 1964, “, . : ) , _ -

-

L &~

. 1heipub1£c health cuncerns of hausing, are deéctibed as:sepving certain needs,
such as: physiciogical'by thermaly noige, spape plyghological, as privacy.
- e and aesthetics; protection grop contdglon,. from water, sewage, pests; and pro-
" © " taection from ac¢cidents from ? ructural hazards or firés.. 1In planning a housing &
profect some factors to congider that are of partieuiar concern from an environ»  °
' : menta} health" sténdpoint a:Z spaceé and ventilatien, adequate water supply, pro- )
: pér sewage and waste digposal; draiﬁﬁge, ‘'sound dtructure of huildings, clean o
. afr, pest: (untrcl. noise, ptevention- tecreatianal areas and also building. codes, - °

A " lamd use, and zoning. This documént endmerates the environmental health. con- |
« .cerns in housing and prevides an'approach to planning that is most télevant . G
. * “to yrban areaq . . . . . - - .
: t, § . & . . e e T ) . ) . =
. . . . ' ¢ ‘o Y . .
. A i ’ . ' - . ’ , . s
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Velqun . "Hausing and hea}th“" Britis s#fcal Journal, Vol. #2: pages 395- - -~ g
T 397 (1w, ) L - o - . ,

. .
] . . . *
ey oAt - - . - e :

-Thes guthor nmalv?ed the m&rrta’lity ofEuropeans and Other races im Scu‘th Africa.
durfgg 1938. ' Many etioLngical factors were. 1dvalved' bét the, author, pﬁiﬂts
Y specifically to the inverse-relgtipnship petween mortality and the monthly» e
' rensals of welli units. He concludes that providing new’ hemes for Fhe
© . pdorly haus nﬁé\the ccmplete answer and that there mqst )é an element

.
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i of spcial‘an evonom{ reronstrnotion as we11 7 ¢ « Lo
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Niebanck, P.L.'“fﬁé'élderly in older urban .areas: p:pbiems of adaptation and _
the effects of relocation." Institute of Environmental Studies, University of-

~ Pennsylvania (1965). | .

! Medical Sciences, Vol. #18: pages 716-721 (1964).

450,

-#

The authors, attempt to,define criteria which would be useful to housing and re- .

deyelopment policy makers, concerning the relocation of displaced .elderly peo- .

- ple. For this 1t 1s necessary to comsider the ‘characteristics and needs of the

elderly. The book discusses in detail the aspects of social responsibility to
the’ elderly, the underlying theories and ceptions of aging and the aged,
and their social and psychological problens. Agencles responsible for reloca-
tion have much to consider 1f they are going to provide a full and rewarding
life and environment for the aged a#hd not merely shelter.

we. -/

, S o ‘ ) v
Pai, D.N. & Contractor, M.I. "Health of rural Adivasis.™. Indian Journal of

.

It was‘¥stimated that ovef two willion Adivasis (Bhils): 1ive in the afféreéted

.

hills of Maharashtra State (Western India). They live in remote scattered
settlements in forest clearings, the damp and dark huts consisting of bamboo

' walls, thatched roofs and mud fioors, with approximately four persons to a

room, often sharing it with goats and cattle. Water and soil pollugtion are
widespread. On the basis of a study of a.small area it was estimaf®d thd®
the,birthrate was approximately 62 per 1,000, stillbirths 16 and infant mor-
tality rate 166 per 1,000 live births, and death rate 26 per 1;000. The life .
expectancy at birth was approximately 46 years. Asphyxia, tetanus and gastro-

" enteritis were important causes of nednatal death and infectious disease, es-

pecially smallpox and gastroenteritis, took a heavy toll of children aged one
to four. Helminthiasis, deficiency disecases and skin diseases were common in
older children, and deficiency states were also said to be commqn among adults.
Maternal health seemed to be good. Medical facilities were few and scattered
and, although 86% of the population appeared to have suffered from serious
diseasey; only 16% were estimated to have consulted conventional allopathic
physicians. . e .

!

! Pozen, M.W. et.al. “Evalqatioé of houéing standards of families withim four

years of relocation by urban renewal.”. American Journal of Public Health, Vol.
{#58: pages’ 1256-1264 (1968). : :

Between 1962 and. 1966, 752 families were relocated from ah urban renewal area ‘
of Springfield, Massachusetts. 1In 1966 a 20% random sample of the families

' was selected for study and 40% of those investigated were found to have moved

agaln (51% of the'negru familles, 22% of white families, and 10 ogt of 14 Puerto

b

Rican families): One-third of the families were untraceable. Nmost a third

‘Q3§ moved, eithar voluntarily or by health department action, on account of

overcrowding: or substandard housing conditions. Other reasons for moving in-

- cluded eviction fcr:hfghway-develapment; prohibigdve rent and maintenance costs, -

and_soca'} #nd psychological pressure by neighbofs. The'supstandard housing

< .
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conditions had.developed-subaequeht_to the move and were tﬁe reéulf either of ™ - ..

"+ patural wear and tear of houses which had been only marginglly acceptable;‘or

of uhgke by tenants or neglect of quality housing, a measuré of the success of -

the relocation scheme. The difficultieqiff securing improved results in such
schemes are discussed. o \ ‘

a\la . - . . : - t

\ , ‘ ] ' ' ’
Richter, E.D, et.al. "Hqusing and health - a new approach." American Journal
of Public Health, Vol. {#63: pages 878-883 (1973). i

b . ) ' [ . ’
The urban environmental health problems of American cities haveé ¢hanged over:

N
I

" the years and it 1s now necessary to concentrate®on aspects such as dilapidated

and deteriorating housing, lead poisoning, home accidents, hypothermia, rat
‘and insect bites, allergies to hopsé dusts, and needless mental suffering
arising from the social problems of urban areas. The East Harlem Environmental
Extension Service has been created in an effort to deal with this situation.’

- It 1@ non-profit-making corporation representing housing groups, owners,

tenanfs, and job training organizations working with the Department of Community f
Medicine at the Mount Sinai School of Medicine and New York City's Board of
Education. Community residents selected as extension agents undergo formal
training in preventive maintenance, environmental sanitation and safety, and
‘iommunitg health education, and are then asgigned to fileld service and rehabili-
ation work. The Service fills the gap between individual family responsibi-
lities and responsibilities for ‘the services administered by the municipal
authorities. -The programme has prevented buildings from being abandoned, car-
ried ocut emergency repairs, and catalysed schemes for tenant cooperative. owner-$>
ship. The Service .works in close cooperation with family health ‘workers, pub--

. lic health nurses, and comBwnity health guides, and is likely to be extended
* to other parts of the city. The authors advance the h hesis that a trained,
-dedicated and competent building superintendent can dq%gst

re .for inner city : Pt
health than a doctor or nurse. : . -

452. -
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pages 461-465 (1955).

‘Rubinson, D. "Slum clearance pays off." National-ﬂﬁnicipal Review, Vol. {#14:

.

‘The etonomic; public health, and social aspects of slum cl&&rance programmes

“are discussed, and an .improvement in health, in infant mértality’and in the in- ¢

cidence of fuberculosis and childhood diseases 1s noted in a rehoused group as
compared with .slum dﬂellerq in Newark, New Jersey. . '
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Ruddock, J.C. Wiéad[Eoisaniﬁg iﬁ‘child:en with special reference to pica." - : R

Journal of the American Medical Association, Vol. #82: pages 1682-1684 (1924). . = -

The author diécusseg, and illustrates with case reports, the childhood habit.

of pica, and the ‘tendency. for children afflicted with this condition to suffer -
from lead poisoning as a result of gnawing porch railings, window sills, door
casings, painted furniture and toys. ' E
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_ Sofoluwe, G.O0. . Qiﬁe effect of héusing conditions on prevalence of bronchitis-

bronchiolitis a fbronchopneumonin in Lagos, Nigeria.' West African Medical
. Joymal, Vol. #18: pages 35-42 (1969). -

+

|

In 1963 pneumonia and bronchitisswere the leading causes of death among>tnfants,

in children aged cne to four, and in those over 75 years of age. The author
therefore studied the available statistics derived from records. (mostly hospi-
tal figures) of the Nigerian Ministry of Health 1913-1957, records of the Lagos
City Public Health Department 1957-1964, gnd data from tﬁe.Lagos University
Teaching Hospital for 1963 and 1964. The latter were the most reliable and |
showed a primary bronchopneumonia case fatality rate of 25-26%. Where brnnéio—-

pneumonia featured as a secondary.or tertiary diagngsis the fatality rates were B

higher and the concomitant diseases were grouped as malnutrition (kwashiokor

and marasmus), measles, congenital conditiomp, cerebrovascular disease, other
savere infections including gastroenteritis, angemia and leukaemia, and other
miscellaneous conditions. Social, environmertal and seasonal influences are

discussed. Comparative statistics for 30 other countries showed thaf Nigeria
had the highest mortality rates for broﬂEhopneumonia and came seve th for
bronchiolit{is. - . : ) '

-

455,

Stein, L. "A study of respiratorf tuberculésis in relation to housing condi-
tions in Edinburgh. I. The pre-war period.”" British Journal of Social Medicine,
Vol. #4: pages 143-169 (1950). ° ‘ '

The tuberculosis statistics of Edinburgh were examinkd to test the hypothesis '
that bad housing conditions are associated with a hfgh incidence of the dis-
ease. - A consistent and highly significant association between both mortality
and indicence of fuberculosis and overcrowding and density of occupation was
established. The association was greater in respect of mortality than of in-
‘cidence, and greater in réspect of overcrowding than of housing density. 1t -
was noted also that the increases both.im prevalence and in deéths, which be-
-Came apparent upon the outbreak of war in 1939, wetre in part a continuation of
trends already established in rates for 'young adults before 1939, . .

.

&

456.

Vincent, L.J., Algie, W.E., and Marais, G. van R. ' "A system of sanitation for
low-cost, high-density housing." Document submitted to WHO by the African
\\\Housing Board, Ridgewig, Lusaka, Northern Rhodegia, 1961, :

Source not referenced.

1‘57- . . . : . . + Py

Wittels, I. & Batwinick, J. "Qurvival in relocation."” Journal of Gerontology,
Vol. #29: pages 440-443 (1974), ® ’ ' -

Mortality rates of healthy elderly persons (aged 60-89) who were voluntariTy~
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b // relocated in senior citizen apartment houses were compared with thofe of a con-
trol group. The evidence did not suggest that the lives of elderly people were
shortened-by the stress of such relocation. - L

~
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458, ~ .
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: PN _ . , A {
American Public Health Association, Program Area Committee.on Housing and Health.
"Basic health principles of housing and its enviromment." American Journal of
Public Health, Vol. #59: pages 841-853 (1969). o

A useful list of guidelines published by the Association's Committee on ‘the
- Hyglene of Housing in 1938 (Amer. J.. Pub. Health, 28: 351-372) and since re-

. vised. The original 14{st covered fundamental physiological and psychological
needs, protection agaifist contagion, and protection against accidents. A re- .
vised classificatio now been adopted subdividing the material into: (1) -~ °
the living .unit~and structure (human factors, sanitation and maintenance, safety

- and injury prevention); and (2) the-residential environment (community or in-
dividual facilities, quality of the envireqment. environmental control programmes).

459,

( Neighborhood Exi'viron_mental Evaluat’ion and Decision System (NEEDS) Buréau of “
Community Environmental Management, U.S. Public Health Service, Department of ‘
HEW, Washingtom, D.C., 1970, ' ‘ . B,

This document‘provides an evaluation procedure for assessingﬂﬂug:;?g and en-

7 vironmental quality. R
. -*‘/f . | *
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Society‘ﬂbi General and Community Hygiene and.theALeague of Architects.
"Gesundheitrelevante Unweltbedingungen (Environmental conditions relevant to
"2 health): Deutsche Architektur, Berlin, Vol. fi4 (1972). ‘

This is a report of a congress organized jointly by the Socilety for General and.
Commugal Hygiene and the League of Architects of the.German Democratic Republic

- and held in ‘Rostock-Warnemunthe. The main objective of the meeting was to see
how far new data from research, and new techmical practices, might be employed

" for planning housing conditions faveurable to good health. Four groups of pro-
blems were dealt with: first, general questions of socialist planning of the
environment, urban.design, and urban hygiene, as well as hbusing and sociolo-
gical principles of planning; secondly, microclimates of dwellings, questions .
of heating, protection from the sun, ventilation and air conditioning; thirdly,
the influence of light and colour on man, and special problems of sunlight and*

4

. of artificial lighting; and fourthly, problems of combating noi , cially
* - traffic noise, the sound insulation of buildings, and the analysis of subjec-
- tive perception of noise. The rgport contains numerous papers on these subjects;
delivered at the congress, - - ' b .
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World Health Organizatidn, Technical Repcrt'Series. No. 353, "Appraisal of the
hygienic quality of housing and its environment. . Report of a WHO Expert
Committee." Geneva: WHO, 1967. ° -

This report is concerned mainly with methodology and sets out in some detail
the fundamentals of survéy and appraisal methods. ‘It deals not only with
methods for expressing the quality of housing, but also with sampling techni-
ques, the grouping of items for evaluation and the applications of various
data processing methods. ' - : :

) i 462. ( : ’: o . ] ‘_.7- ' . L. . . -‘ "‘ . : ‘_‘g'

WorldHealth Organization, Technical Repprt Series, No. 544, "Uses of epidemio-' .
\éagy in housing programmes and in planming human settlements. Report of a WHO -
xpert Committee on Housing and Health.'" Geneva: WHO, 1974. C . ’
L - . *
The‘Committée reviews the current knowledge of the &ffects of housing on health
and discusses/the specific problems associated with the various types of human
settlement. / The effects of physical factors includifig climate, the special
.problems of housing in develeping countries, housing materials, and new comstruc-
tion methgds are each considered. Accidents in the home and its environment are
becoming/an increasingly important cause of morbidity and early mortality. All
too litfle is known of the effects of Housing and its environment on mental
. and sgtial wellbeing, and much still Temains to be done in the provision of spe-
Vcial housing for the.aged dnd handicapped. The development of epidemiological . .
~ techniques is discussed together with the methods -of collection, analysis, and
interpretation of data for use in epidemiological studies. _ : - .

Among its extensive 1list of recommendations the Committee singled out for spe~
cial consideration the need for compiling a good annotated hibliogyaﬁhy‘of the
subject as much of the material is at. present scattefed‘ang inaccessibple. The ..
‘importance of adequate training programmes 1s. stressed together with the need
for liaison hetween'inteqnational'ageﬂCies and national governmental and non-
governmental bodies, ' It is pointed out that research should be directed. inter 4
~alia towards the effects of the environment on noﬁcommgnicable respiratory dis-
eases, and towards a better understanding ef psychological and psychqsomatic
effects. . Suggestions are made for the establishment of suitable guldelines fox R
“healthful housing. . ' o ' .
Y
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