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“REPORT SUMMARY

.- 1" Project Title: - 'LOWER COST METHODS OF WATER AND WASTE

‘TREATMENT IN LESS DEVELOPED COUNTRIES
“Contract Number: AID/CM/ TA-C-73-13
2 Principal ln‘v;estiga'for': Regents Professor George W. Reid
Contractor: - -The University ot Oklahoma
'Office of Research Administration
1000 Asp Avenue, Room 314
Norman , Oklahoma 73069
’;;37.'} jNConfraci' Perlod From 3/1/73 to 12/31/75
4 *f;Perlod Covered by Report: 6/1/74't05/31/75
'5"‘.“2. \Totq_lAllD»Fundl_ng of’ Confract',tov'Date: $269,000
6

- : Jf"infd’l : E‘XP'endifures and Obligations tHroUQh Previous Contract
~ Year: $59,400 '

7.. Total Expenditures and Obligations for Current Year: $135,000

8. EstimotedfExpeﬁdifures%fos-Ne'xt Contract Year: $74,600

: ‘Suih’moryﬁof-’ACCOmpliSHMeofs and Utilization

‘In-relation to the research objectives, the following accomplishments have been
made’ durlng fhe report perlod ond life of the project:
T '~'Pred|cf|on Model === |ts process and resource matrices are com=
;plefe, and fueld evaluaflon under way.
2 f~Doto format complete, ond undergomg field testing.

3 '-f-‘Two levels of fi eld test klts complete and undergoing tests.

4 Confractuol studues for processes cmd at slfes conshfuﬂng a global net-
‘work have been initiated, work: identified and. contracts concluded:
:Processes include:

a. Water: (l) Slow.sand’ f‘ltroﬂon ,
@ Alternahves to chlorination



(3) Rapldsund filters; valve less, dynamié,
multimedia, multideck settlers
4) Corj’fdihihént filters, coconut, rice, etc.

b. Sewage: (1) Lagoons, oxidation ponds
(2) Night soil
(3) Algae and fish production

(4) Estuarial disposal
(5) Aerated Lagoons

5. Contractual studies for states of the art, cost and demand valida-
tions, survey of innovative practices and historic studies are well
underway.

6. Initial plans for documentation (5) and global workshops are com-
pleted.

In summary, the project foundation is well established, and the state of art papers and
project process contracts are well underway. Provisions for initial model tests and
dissemination through a global conference have been made, in addition to a substantial
amount of cooperative and complementary effort from PAHO/WHO/ IRC/WB and others

forthcoming.

0



‘CONTENTS

A, Infroduction ond Background. e s e e e 0 oo s e

B A:-’-‘A‘Sfafemenl' of Pro|ect Obpcﬁves os Stofed in fho Confroct

‘C-'.'.'T"Conhnued Relevonca of. Oble¢:f|ves.~ e e e s s e
Dc VACCOmD"shmenfsbl.fure e o o & 06 8 0 @ e 8 @
E. Utilizoﬁon and Dissemination of Results . « . . .

F Sfotement of ExpondlturosfoDote e e e 0 e e
Slgniflcont Problems and: Effects e e e s o e

G. Work Plan cmd Budgef Fosecast for the Final Period

Budget Stotemenf for the: FinalYéar. o o« o o ¢ v o o o s

Figure 1. Lower Cosf Mefhocls of Water and Waste Water Treatment

in: Less Developed Counfrles e e s e s s et s s s

Figure 2. »Dqtu Flow forWoter Treatment Method Planning Model. .

Figure3. Activ‘fies Chﬂl‘f ¢ e o @ & 0 0 0 0 0 s P e 0 e 9 e 0

Appéndix. 1. Information Handling and Demand/Cost Models

Appendix I, Sub=Contracted Studies

Appsndix [1l,  Collbiorated Studies

10

1
12

13
15

16



ANNUAL RESEARCH REPORT (1975)

Introduction and BackgLound

Research on the present contract has been in progress for 27 months and an addi-
tional seven (7) months (not including any extension) remain on the present con-
tract. The basic rationale of the project was to see if it would be possible to

forecast which of the many available water and waste water treatment processes
could be looked at from the frame of reference of maximum compatibility of in-

country resources.,

For many years developing countries have been using developed countries' tech=-
nology without modification, sometimes to their detriment. That is, treatment

devices used were simply not compatible with in-country manpower and natural

resources. Each failure of an imported high technology resulted in wasting local
resources. Not only are public funds normally invested in such development but
the non~effective uses of such funds in a particular country could also deprive it
of other public services, and in some instances, a failure could result in the de-

fault on loans to develop water resources.

The project to date has developed a methodology for comparlpg processes and re-
sources directed towards the most compatible in-country process selection. Four-
teen (14) in-depth process studies are now under contract, at a network of nine (9) global

LDCsites, utilizing five (5) different water treatment studies and six (6) waste water disposal

studies, (See Table 1) These are directed primarily at demonstrating the value of unique

and.adaptive technological trﬁnsfers; The processes are representative of the most
likely candidates. As originally proposed, site contracts are appropriately divided

,among Latin America, Africa, the Middle East (mcludmg North Africa) and the
i Far East. In addition to these acflvmes validation of the application of the user's

J‘_f{model Athe historic studies of the use of water and sewage in: developed counmes,

th“ 'M'esfmg of fhe analyhcal supporf kit are bemg conducted. Concurrenf wufh

‘these are the state of the art documenfohon and an:innovative fechnology survey

A=



B.

of unpublrshed mformahon on. processes in developrng countries. For dissemination,

\a techmcel workshop, publicafrons, ond globcll conferences are planned

Throughout the lrfe of fhe pro|ecf contact has been made with as many inter-

nahonal agencres and orgomzcmons as posslble. Widespread interest has developed

'm lhe pro,ecf and its-expected work products. Much cooperation and some colla-

borahon (WHO prrmarrly) with agencies such as UNEP, World Bank, etc., has been
established. Most of this activity will mfensrfy as the project moves into its dis-

semination phase.

Statement of Project Objectives as Stated in the Coniract

Queshons also arrse as: fo fhe types of ochvmes ne

;f‘:;;:'occeptance of the mosr approprllote' technology. That:,us,}

The contract was fo develop a system of matrices dealing with processes and in-
country resources, that could be brought together in such a fashion as to identify
processes that would be optimal in terms of resource conservation in LDCs.
Specifically, it would be technology appropriate to the ability of a country to

supply the resources to build and operate it. Once the matrices were developed,
in=depth studies at global sites representative of appropriate water and sewage
freatment processes was fo be made to see 1) if the conceptional approach was sound
and 2) fo ascertain overall performance of 4-5 processes each. After the methodology
was developed and tested in the field and the unique and adaptive processes studied
in depth, the final order of business would be to its documentation then to find what is

necessary to bring them to the useful attention of those involved in this activity.

Although the contractual objectives have not been modified, the scope and purpose
of the proiecf have, of course + lead to a better definition of the objectives, in-

cludrng identification of sites where appropriate technologies can be tested, idenifi-

-vcohon of a data munugement sysfem » and preparation of ' State of the Art documents

I on_the vqrrous processes.

sary o gef Develop‘ g Ce

fo defermme

-9-
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Countries will be willing to use older, tried and proven processes that are more

in keeping with their resources rather than developed countries current technologies.
The older types of treatment historically were adequate for developed countries as
they developed, so an effort will also be made to identify them. Because of their
concern for utilization of the project's finding, both WHO and UNEP will assist

in publishing and dissemination of the project's final products.

Additional enhancements of the project also include the development of the classifi-
cation of performance tests to insure the adequacy of any given processes, an in-
country analytical kit, for process data the identification of manpower requirements

and, perhaps, educational remedies such as relevant short courses.

The specific objectives are:

1. To develop a system of matrices dealing with treatment processes
and in-country resources that will help to identify and select the
optimal process(es) in terms of in-country manpower, material
and acceptability;

2, To develop state of the art documents on adequate LDC processes,
through literature search, use of experts, LDCs' mail survey as
well as through the development of field validation studies of
iepresentative processes. These are selected to cover the impor-
tant processes and the global factors such as human, social and
economic resources, levels of technology, size, climate, etc.

These studies are to be conducted by LDC contractors assisted
and monitored by the Uniyersity of Oklahoma Project staff and
other experts.

3. To develop and test an in=country analytical kit for supporting
the control and/or the evaluation of treatment processes.

4. To conduct a Technical Global Workshop on Low Cost Methods
of Treatment of Water and Waste Water in Less Developed
Countries to bring technical experts and contractors together

to exchange ideas, approaches, and findings and fo review
- .and evaluate the program.

To ihfeQrate the project findings into a technical document (or
., documents) to be published with WHO assistance and to structure
.2 and conduct with UNEP three global conferences to bring the © - o

3-



findings to representative decisvio.n'-mak'ersonii:'h"e‘f-selecﬁon of
treatment processes in LDC's.

The overall project information flow is shown in Figure 1.

Continued Relevance of Objectives

Although many facets of the project have been worked on by others around the
world, and some have made progress, there are a few who have worked on the
entire sysiem. Relevance of the objectives has naturally increased because of
accelerating interest of international agencies, developing importance of tech~
nological transfer and especially in that of water and waste water treatment. In
fact, the project has developed into a truly global one, with a " snowballing
effect" with numerous national and international participants becoming meaning-
fully involved. The scope of the global contracts developed are very comprehen-
sive in that the methods of treating water and sewage which may reasonably be
used in developing countries are completely covered. The contracts themselves
are more in a nature of catalyzing effect. The subcontract monetary amounts are
rather small; the funds are usually only for gracduate assistants at universities and/
or for providing special materials. Of real importance to the participants is that
of being involved with the global effort and having a mutual possibility of exchang-

ing information at their various levels of expertise.

It has not only been interesting but gratifying to learn that more and more inter-
national agencies have " discovered" the need for more assessment of the state of
the art relative to water and waste trentment processes in developing countries.
The latest activity has been the formation of the "' Ad Hoc Working Group on Rural
Potable Water Supply and Sanitation," made up of representation from UNICEF,

"UNDP, UNEP, IBRD, WHO, IDRC, and OECD, who have recommended the under-

taking of the development of a global network of sites to study processes similqr to

that initiative through this project.

This group recently surveyed selected institutes in Asia, Latin America, and Europe

in an‘attempt to determine in effect the state of the art of rural potable water supply

-l
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D.

cmd rural somtahon. Ulhmofely the group intends to recommend fhe establishment

_;of a hew mtemahonol effort to provrde more knowledge, trained monpower, and

new methods to solve the rurol problems of water supply and sanitation.

Although the Ad Hoc Group is supposedly concentrating on the rural aspects of
water and waste treatment, it in effect is overlapping the current AID/OU study.
Every effort is being made by the Project Director and his staff to keep all such
groups informed of the project’s progress and to encourage cooperation and coordina~-

ion at all levels of time and effort.

In keeping with this need for coordination and cooperation the IRC/NL will
correlate their $250,000 study on slow sand filters with those smaller funded

studies of the project.

The engineering firm of Camp, Dresser and McGee has agreed to tesr me preaicrive
model on four sites; two in the Philippines and two in Indonesia; Columbia (USAID).

Others indicating support and cooperation are:
1. The World Bank indicate a need for the State of the Art Documents
currently under preparation.

2. AID is interested in using a modified kit in Zaire.

3. WHO, PAHO and others have agreed to help support the inter-
national workshop and to aid in publishing and disseminating the
results.

;'fhot occompony the resource model are completed; the data formatting is completed

Accomplishments to Date

The: d'efcnled matrices are completed and operational; the resources model with a

mahuol is complefed computerlzed and operational; the process mafrices
1

R These fechmques were. reporfed in the furst Progress Reporf. The model is shown ln 5?;'

I'-igure 2,
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Good Repayment Prospects

SOCIO-ECONOMIC AND
SOCIO-CULTURAL FACTORS

Distribution of Labor Force
Inceme Characteristics
School Operators

Highest Grade Offered by
Local Schools

Nearest High School
Compulsory Primary Educ.

Availability of In-Service
Training Programs

Local Ccllege or University
Chemistry in Local College
Community Fiscal Level

Unemployment Level

Availability of Extension
Services

Schools of Local College
Scudents

Level of Technology Avail-
able

Governments as a Labor
User

Availability of Public
Employment Services

Coarse Sort
=3  RESOURCE

HMODEL
(simulation)

Y

Final Sort

Criteria
Preference

DEMOGRAPHIC DATA

Present Population
Survival Rate
Birth Rate

% Immigrants

Z Emmigrants

MANPOWER SUPPLY

Unskilled Workers
Skilled Workers

Professional Workers [———=Jme-

Work Force Growth
Rate

Workers as 2 of Pop-
ulation

LOCAL RESOURCES &
AVAILABLE MATERIALS

Operation Equipment [~ 3=

Process Materials
Maintenance Supplies
Chemical Supplies

- Ground Water Avail-
ability :

- Figure 2.." Data Flow for Vate: Treatment Msthod Planning Model

Available Processes for
Water and Wastewater Treat-
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Drilled Well
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Slow Sand Filtration
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Desalting ~ Brackish
Coagulation Pressure
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ond hos been communicated to fhe lnfernohono- Keference Center for incorporation
into a sludy to looofe mnovoﬂve fechnology in LDCs. The needs of water and
f»fﬁ"wasre dlsposal m terms of rhe demographlc and: socio-economlc parameters of LDCs
= 'j?:ore being determmed (Appendix l) The problems of doto ovollobrlnty are begin=

“As was stefédeorlier, the work has been unidertaken intwo broad divisions. One
‘ ,involves literature search, documentohon of the various matrices, and the testing
of fhese matrices and processes under actual LDC globol conditions. The other
involves in-depth ot site studies of representative, unrque or odaphve technology,
costs, suitability, etc. Initially it was envisioned that possibly only three globul
coordinating sites might be selected: one in Latin America, one in Africa, and
one in Asia, This approach has been modified since it haé_become apparent that
we need several sites in Latin America {coordinated through CEPIS) and perhaps
two smaller ones in the Caribbean. It also became apparent that we needed sites
in the Middle East as well as in Africa. The division there has been between the
arid and sea contiguous or fringe Middle Eastern Arabic countries, and those that

are basically in the East and West African domain,

All of the sites have been visited, and are under contract (see Table 1). These
contracts are tabulated in Appendix 2. The site data format is being finalized
in cooperation with IRC/NL. As has been'indicofed' earlier also, a number

of collaborated studies have also been arranged and are shown as no cost items in

Appendix 3.

The selected techmcal experfs are funchomng in two roles, one fo visit fhe.pro-
: iects, and the ofher to assist in the preparohon of: fhe Sfofe of the: Art Documents
"»(soe Appendix l). In oddmon,fhe hlsforie 'use sfudies ore underway, ond the
M Global Techmcol Workshop on l.ow Cosf Merhods " fo be sponsored by USAID '
: OU, WHO ’ PAHO and the: World chk |s belng planned for November 1975
5 (Appendlx 3).
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_E. Utilization and Dissemination of Results -

E ';There is sufficrent " feed back" from mshtuﬂons, etc., to warrant fhe concluslon

that the resulfs of thrs proiecr are wanted and rhat |f successful fhey could bo

i-f,(.veryl useful Alfhough the drssemmahon phose ls rhe fi nal phase, throughout rhe
| ‘|ecr,‘ pofenhal users have been kepr rnformed and are aware of the pofenrial
,’"f(results._ For example: (1) USAID plans fo use several of the field krts in Zaire,
»:".} y»,and lhere are several others mferesfed (2) the consultrng firm of Camp, Dresser,
" ,'and McGee, USAID in Columbra ’ and WHO m Algerra are rnferested in using
_f,'the predlchve model and (3) fhe results of the mnovahon survey and State of the
»'*“-_'Arf Documenfs wrl I make it unnecessary for the World Bank ro mrhal‘e such a

'v}?‘planned sfudy. '
The prrncupal rnvesrrgator will present a paper on: fhe project, at the June 1975
{AWWA meefmg in Mlnneapolls. This will be the seventh paper:at Natronal or

: Internahonal meehngs requesfed since the start of I'he pro|ect.

_ The Ad Hoc Group drscussed above (C) has mducated an. interesl' in the project's

e results as well as' possrble cooperahon and ooordmafron.

‘ Since’:_ﬁthere is mmrmal. dafa available’in many of the area:where-the project is

' ’*addr .smgnitself the' ‘xpected‘ resulfs of the pro|ecr should fill defrmte needs of
o ndwrduols and orgamzahons around the world This is porhcularly true of

i;fadaphveand modlfrcahon of essenhally low. fechnology processes - not the: high

technoloay droup.. -




:-';of the ’predlchve and the valued phases’ of the program will be studled in detail,
in Iy.documenfed This documentaﬁon wull provide a basis for fhree globol

“,or reglonol conferences for dissemination fo the ulﬂmate user and assist a develop~
:.rng country to accept the most appropriate technology. Since the older types of
*fh'eofmenf hrsforlcally were adequate as the countries developed, we will prepare
a surfable document that will also. describe these. This will aim at breaking down

'some of the potential barriers against the use of the project's products.

The final outputs of the project will include a state of the art on treatment of
vwa’,rer in developing countries including historical uses, a user's manual for the
'oredicﬁve model, a study on the formulation of demand and cost models, and a
unique water and waste test field kit using in-country materials to be used in
small water plants. The final report will include technical papers published by
each principal investigator on cost, efficiency, etc., of the candidate unique
and innovative processes, four processes in water, five in sewage -~ slow sand
filtration, containment filters, rapid sand filtration, and alternates to chemicals
for water; and lagoon, aerated lagoon, estuarial disposal, night soil disposal, and

fish production from algae for sewage.

The contract global study sites will initiate a network that should become self

sustaining on confined research on adaptive and unique technology for LDCs.

Tne.»g]obdlntechnical workshops are planned as a staging area for the broader

dissemination of regional conferences (see Appendix 3).

SfafemenffOF,iExp’endvivt‘ures -to Date

" Expenditures o Date-

“Salaries and Wages

, _":"‘lv-;ringe Benefits
W Travel
»: Consulfants o
: Equupmenf and. Supplies_i_i%f:-_iz

o }ft}f XTI R



Category : ~ Amount

6. Subcontra‘cts\, " , $ 48 000;
7. Othe‘r Direct Costs = 5, 000.4
8. ..Overhead. 28,654
T raTar " $194,400

. ':-§f§'nfficant Probléims and Effects

The delays normal to such pr0|ects are prlmarlly due to those associated with
mdwudual commumcatlons .and professlonal acceptance. Many facets of the pro-

|ect have been worked on by various people around the. world and mdivrduals and

,‘ orgamzatlons have made progress at present, although no organlzed network exlsts.

‘as. a competitor of WHO ‘. IRC and other mternational qencles. Many of these
agencnes were skeptlcal of USAID's abihty to, make progress. with such an "unreason-
able" low fundmg level, The Bilthoven Conference in 1973 t'or example, requested ..
$2 mllhon for a. slmllar effort, and the Ad Hoc Group of mtematlonal .agencies (p. 4).
has spent approxnmately $70,000. surveymg the problem defi nition and apparently -
arrwlng ;a_t conclusion that what should be done, .is fwhat;U.SAlD. is already doing and.. . . .
recomme'ndi_ng‘ a $40 million level, .Ihisgt’\','i“;-’.b!?m;9f1°\’.3','|9P and communications has .
been largely resolved and reat ¢°99§!‘!ti;?h\;l.?‘i:.“"’9.°’l;’h.° various international groups ... .-
and individual investigators, and thetUSAlD/.OU' project is now a fact, The.small :.
monetary amounts of the site. contracts and msistence on students active:in the. research

role almost insures the partlclpants' self-sustainmg involvement, . This has actually. - /. -

4 separated‘_those. interested in money. _alg_ne r ,from, those.who are more interested in the

- concent and rationala.

Thls overseas delay necessitated an extenslon in tlme. Many of the projects may
weIl have sufficient momentum fo. endure on. theur own through a: subsequent year,

however additional support would be very. deslrable. If the sltes are successful

a broad base network of self. _supporting research. In. LDCs,;, wastes and water
would be a significant output.. . In. any. event it would be remnss if the Ilnkagesz;.;;;r
develox:wI h=tween such, a wide variety of unlversities and governmental agencles

were not m.i+iained. at Ieast until the pro|ected global conferences take place.




G.

.Wo'ik?{ll?ldn .dnd Budgef "ForéEHSf‘g for.the Final:Period

The pr0|ecl' work is divided-into resource and process aara, memodology or models,

: 'global field model’ verification and m-depfh studies of unique adaphve waste and

water freatment- procqssgs. The test kit and predictive methodology, including a
user's manuél ; are corﬁpleted. ' The basic methodology shown graphically in Figure
1, is completed. This computerized program, using socio-economic inputs as well
as process cost, predicts costs for operation, maintenance, and construction at four

I3 i 'y . ]
socio~aconomic levels and four scale levels.

The field work, just started could not begin until the technology to be tested in
the field was developed with site selections that assured that all different types
of innovative, adaptive and translative technology would be looked at. Our
literature search to date has been established as the basis for a proposal made to
the IRC to use some 900 participants of the IRC to detect the unpublished irnova-
tive and unusual techniques being used around the world. Documentation for the
individual in depth process studies at the global sites has been completed and
instructions for the collection and modification of all kinds of relevant data are

being followed.

Each of these extended studies will require additional site visits: Latin American
in October 1975; Middle East and Africa in September, 1975; and those of the Far
East in August, 1975. The purpose of these visits, in addition to monitoring and
assisting in the local investigations is to help strengthen the linkages between all
the studies. (The consultants who are preparing the state of the art papers on water
and sewage will also be used or: the site visits along with the staff.) Once the

draft of the state of the art documents has been devélopcd, it will be pre;enfe\d*at‘

]Because low cost methods are not necessarily low technology, the process matrlces, _
. _‘are being developed to include all technological levels of treatmerits of water and.
- waste water for the purpose of model development High technology methods will

not be field tested at an LDC site, unique and adaptive likely candidates will be o
subject to in-depth tests. This is an important distinction, -

13-



e fhe global workshop . The experts, LoC stuav dlreclors and consultanfs wull

evaluate the completed resource model and fl\e global cost and demand sfud|es, o
' as well as experience a face-fo-face exchai ge wnth contemporanes. Followrng
o fhe workshop with its suggesfed modrﬁcahons, fhe sfafe of the art papers, the

i lrterature surveys, the direct mailings, the cosf demand sfudres, and the hlstorlc

' ,'f.vprachces sfudres, and the on=-site global sfudles wrll be assrmllated The
lt,f;ifdocuments wrll be prinfed by WHO and along with the techmcal report on each

S confracf or process will form a basis for reglonal and global dissemination, perhaps

o through at least fhree global conferences.‘ ‘The global conferences address them~
| ’”tselves to. the |mporfanr aspects on the problems assocuated with obtaining acceptance
‘of recommended technology by the LDCs. The program is shown graphically in
' Flgure 3.

As. can‘be noted on the Activities chart, the project terminates before some benefits
that: were not- parf of the original proposal, but vividly identified en route, can be

| ~cap|tal ized on. It has been indicated that a longer support period for the contracts
might have _fhe added advantage of strengthening the nucleus of water and sewage
'R_esearch Centers ~- even though, the contractual obligations can be completed in
the. pr'esenf‘ﬁme frame == such supporf would approximate $30,000 in contracts. It
should also 'be noted that USAID, might want to capitalize on the entire study to a
,greafer degree by holding regional and global dissemination conferences. This
could “cost $20 000, mostly for travel. Both of these activities are suggested as

' »posslble follow-on second contracts, by these organizations or others, and perhaps,

‘mlghr be " looked at" for matchina funds fram interactad amanciae crinh me 1INIED

WHO, etc,

Because of the. credrblllfy of acceptance,; it is planned to study the problems
‘that must be overcome in getting. LDC's to use more suitable or dppropriate
‘technology. It is ‘only -the rather low fechnology processes fhaf has nof been
sufflclently studued m-depfh - C



Budget Statement for the Final Year

Catégrx

Salaries and Wages
Fringe Benefits
Travel and Transportation
Consultants
Equipment and Supplies
Subcontracts
Other Direct Costs
Overhead

TOTAL

$22,000
2,600
11,000
9,000
1,000
3,000
15,000
11,000
$74,600
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WHO INNOVATIVE SURVEY
ol
PRACTICAL SOLUTIONS IN DRINKING WATER
AND
WASTE DISPOSAL FOR DEVELOPING COUNTRIES



Appendix | (i)
who international reference centre for community water supply

the hague, the netherlauds R LT e
13 parkweg, telephone 070 ~ 514441 BG ny

telagr : worldwater lhe hague telex 3360‘

HEERU S g ey $

«

date
sference
sference

nclosure
subject Practical Solutions 1n Drinklng Water Supply and

Wastes Disposal for Developlng Countrzea. -

Dear

hs you know, éngineers who are designing systems for'drinking -
water supply” and wastes treatment and’ disposal’, are often ma<:
king use of' existing techniqués and”information from exizting’
literatura’ In“other cases they rely on' personal’' experience. '

Ofcourse, textbooks have been written on drinking water-
supply and waste'disposal. Howéver, they usually’deal with
the latest”technsiogy”which may not be ‘applicable dr”appro-
priate in the area where one is working. Limited resourées;
with respéct to fifiance, material and spare ‘parts‘on the‘oie
hand an&jﬁfgbléﬁs”éé’fé"léCR'of‘traihé&3personnéi“énd’eﬁéﬁ“?
sociologicdl ‘problems on the other hand, often prevail if’

developing countries:

Inventiveﬁa&ﬁ?ailﬁaaeriéhe“adriaJaﬁd"fﬁ*theflapéé af"fiﬁa"*~
have 1mproviséd *Pnvented ‘and ' adapted devices in* providing
'qociety with thedrinklng ‘water and sanitary services"it 8o’
‘requlresf Thethave ‘to do 'so, ‘when 'funds" are‘limited, ‘speci-

. {a1"“riot available “or’ slmpllfied ‘solutions are needed.~

3 4t

.}fié‘héter
fPractlslng°san1tary enginéers may in 'thefv™ career ‘Heve- deve- cUN
Eloped or: met ‘with some 1nnovat1ve device or proccss as mentlo-

?ned;lThere should be a wealth of information on these




47techniques or practical aolutions, since every engineer in

- 2R Y lh
fjseeking a more optimel performance is makingragjuftmente i
. R < & ) A NS P JELTES O
"adaptatione. In o ‘ee they even ‘do so for the simple

;ﬂreason in order to keey - the supply or services running.

Mg e

;TScattered as this information may be. if it is compiled to
bja reference of "Applicationa of procesees using indigenoue
”resources, self help techniques, etc.," and regularly updated
,and widely made available, it can become of great value.
It will then be available ‘to engineers, who each in their own
‘locality and with limited resources are struggling trying
very hard to prov1de their fellow-men with the necessary sani-
tary services. And so we h?ve directed this letter to a se~
q A Lo

lected number of practiaing Sanitary Engineers who 'Wre involwedi
,,,, (lz

in the provision of drinking water supply and the dieposallof

waste.

By means of this questionnaire we intend to make a start

with such,a,suryey, and. information gollection; it reeulta )
from a cooperation between the International Reference Centre
for Community Water Supply and the, Univer81ty of Oklahoma. ‘
Application of. certain techniques may very well be wideapread
and generally accepted but never publiehed. We feel that a
collection of such data ‘is.very much needed. Therefore .the
University has, started a thorough survey. of the“literature i
on innovatiye. and adoptive technologiee for water and sewage
treatment as, elaborated above.

The International Reference Centre for. Community Water Supply
is now- requesting .your, collaboration .in, this, effort. Ve, should .
like to request . you. to make such information available to ua
so that we can make 1t widely known. This, we feel, . -may, help
the increased provision of drinking water and better sanitary
eervicea especially in, developing countries, It ,B0€s without
saying that . your, cooperation will be .duly. acknowledge 1n the
booh. If everywonelwho is working 1n this f1eld would search
'hlu f11es or, hls territory .and :report at leaat one aucceeefu
adev1ce, .Process.or even ;untested- 1dea Yo our Centre a, procest

,of extremelyﬁvaluable information exohange will be. started.



From this ultimately both information supplier and Fageivew"
will benefit.

‘UD;]ectiVBS

This action is 1ntended to collate data, deaign and procee-
ses from the field, which are 1nnovat1ve with respect to

-more smmple operation, eaeier control, use of readily avai-‘

lable material, 1ow cost and adaptation to local situations,
conditione which apply o circumstances prevailing in deve-

loping countriee.

Which kind of 1nformation are we looking for ?

Some examples of. information which we think are of orat intavast

arez,
*

Bank filtration: Abstracting ground water near a river
(Water'resource)

Lifting device for water such as Persian wheel(hydraulic)
locally developed handpump etc. (pumping)

Simple constant dosing, of alum (Chemical ,dosing

Mixing channel: Flocculation by means of hydrauizc rorce
(Flocculation)

High rate settler; use of nultiple plates or tubes (Sedi-
mentation)

Slow sand filters; use of, local materials (Treatment)

Local filtermedia: coconut husks, etc. (Filtration)
Elimination of rate control in filtration (Process Control)
Applying of hypochlorite in a perforated pot hung in the water
(Disinfection)

Bamboo pipes fer watertransport: succes. limitations
(Distribution)

Publiec standposte sturdy construction, effective management

,(Distribution)
: .Waste water'collect*on, simple weete treatment.
EAvaileble date h conet*uction. cost, operation end ‘maintenance

'wi11 be very useful?aleo.



W x ehould you contribute
R

- because you ‘can draw ot

'zﬁti r%e‘untried‘mi

V‘kzdea of yours}

f; because you may find from the intended guide that ror some
;probleme you have been struggling with, a solution might hav¢
”fbeen fcnn& in another part of't e'world (you will surely ‘get’

DR '"" i AT )

()
e

G

‘5;a copy of that gu1de)°'

féebecause you might llke to contributevt_ﬁthis guide and helb”
b,:peoﬁiettdicbtaln ‘their sanitary eerv1ces n' g a more efficient
J:fand cheaper'way at‘enwaccelerated pace by providing “them’ witt

ey

tfjselfahelp techniques.

i V!

i1naicate your- 1ntent1on to»contribute”or give reference«
f Fern oo R

to prospectlve contrlbutors by eending back”form 1 by return
’mall. Contributions are anticipated not later than 31 Mav 1975.

kVe eincerely hepe that this project can have your ‘attention’ and

’support.“f

Thanking you for Your interest and'‘response.’

Sincerely yours.,

»-,~.7‘

Drs. J M G. van Demme»

Yovornd

Menag



FORM 1,

Intent of Contribution

To: WHO International Reference Centre for Community Water

&ﬁqﬁﬁzﬁ Supply, The Netherlands.

I am/am not® preparing a note/idea for your data coliection
on Practical Solutions in Drinklng Water Supply and Waste
Treatment for DevelopzngACountries.

It %Pncerna,xhe following toplc.t..

It will be sent. to you before: eeee

(ultzmate date 31 Hay 1975).

I cuggest you send your questionnaire also to

res Mr.:
Lo ds
Address: _ Address:
‘Signed:

Address:




v who in'ternati'on"all_ref‘er‘éncésé‘ér’i’fré;frp‘r_co,m;muri"ity water supply

the hague, the netherlands E
13 parkweg, telephone 070 - 514441

" Ret fPr‘aétiéal Solutions in Drinking Water Supply and Waste
‘Disposal for Developing Countries.

N : . y ok '
Anonuey wal o)

‘ame_of Innovation/Practi#al’Selution::

the device/process/method is tested~‘uh't‘e’s}tedf i

fiubject area: water supply [ ] water treatment [ ] distribution:[TT
waste collection [ -] waste treatment [ ] other [

Location: Country ) City/Village

.
[ 50K LI RS A

Characteristics of dev:i.ce%)rgcess/élé%;ﬁéa:;;
tystem is an adaptation D,a simplification D uniqu

Significant use of"lpggl: th__ia?.erial: yes D no D

Cost saving [_] foreigr»i: currency saving [__]

Gives: quality improvement D capacity increase D better efficiency D
Operation: simple D needs special skill D

Spare parts: local [ ] import ]

Acceptance by community: good D requires promotion D

| Background information of the community in which the innovation is found

Commni’t}y“: urb;in 1 iﬁrﬁlfim Number of people: [~ ]
hajor means of ‘livingi”agriculture ] trade [] industry [ other —J
Drinking water: Consumption 1/cap/day; Price US$ O, /cu.m.

Community ”'Uai;e'r, supply: ‘
o kf‘(‘?;’nfine\ction: house [__] public standposts [ ] other D
" source  : surface water [ vexl [] other ]
' suppl,; ¢ gravity [ ] handpump [Jelectric pump [] other ]
PrOcess t filtration [ ] chemical treatment [[] disinfection [Jother[]
i".@pef:ation/maintenance: good D adequate D inadequate D

Na:]‘o_i:':iﬁjé_'e?vqu,e,.‘,tdiaposal: o
© " individual [ municipal’[ ]
treatment: yes [ no[T]

LIRS Yo avitas vd

| Please check the appropriate box. -




i L1y O Ty R R W S S YO
Description ‘ofithe 1anovatith?

fﬂgaséxdndicateﬁﬁhe@prinpipleﬁoﬁythgﬂdeyige/prqggqgign.mathodum
reported. o

A sketch, diagram or picture will be helpful,

Please include operational and cost data (if available).

Reference: publication; manufacturer if .any -

Reported by: Name H
»Title
ldress:




fFExamgle. Practlcal Solutions in Drin}cings ggr Supplykand‘j S

LR R B

Waste D1sposa1.

"t‘;’..r«'aaeﬁ's*f;eqﬁﬁavmah#gz«:fs"iﬁprse:e’:ﬁ&isé;éﬁforﬁ‘fé‘tfq&%f:bfsf'@ét:e-é:»*df@ihfe"cti‘?’ﬁ
- Country Sudan::

- Katerial Usgd‘plasticjjerrycan

'géif:help,«localvCOnstruption

.

ldharécﬁeriéticsgf

,Conatant d051ng of a. hypochlorite solution by
;arranging a.constant head of 11quid above the
openlng ‘of the glass-tee (see sketch).

Pfincigle

- The dose can be changed by:
1. using another opening size of the tee
2. changing the concentration of the solution.

Operational difficulties:
1. the orifice should regularly be cleaned (clogging)
2. the liquid should "freely" fall through the orifice into the
rubber hose (otherwise the constant head principle will not apply).

Cost ¢ Total cost US$ 9.00

j?é:brfed;b : H.E. Grombach, WHO Project Sudan 42. referred im TPSED
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APPENDIX 1 (ii)

STATE OF THE ART REVIEWS
ON
WATER AND WASTEWATER TREATMENT PROCESSES
N |
DEVELOPING AND DEVELOPED COUNTRIES



STATE OF THE ART REVIEWS
ON
WATER AND WASTEWATER TREATMENT PROCESSES

IN
DEVELOPING AND DEVELOPED COUNTRIES

l. ‘ Purgose

(705 4 B R

The purpose is to provide an overview of the state of the art o wurer una
wastewater‘freatment in developed and dévelopiﬁg counf'ries. lf v;ifll ;ot
cover every process or system in minute detail; rather it cums to provi;ie the
reader with background information on the subject, and serve as a reference

“point for Further detail,

il.  Approach
A. A survey will be made of the-published literature including articles,
books, documents, and papers written 'in the English languoge (or
translated into English) as well as German, French and Dutch. The
period covered is 1960 to present.. The. literature will be that reports
on the application of one or more processes ‘that” deal with the subject,

B. A review of the data/mformuhon from fhe IRC/ NL survey of unpublished

materials will also-be.made and:incorporated:in;this study,

In: effecf each report will be a comprehenswe reference 'to currently available
'f“i'l ﬂﬁ} jh?lfi } i..;r?u ,:. i F At o] ' —‘,;g»,;-i;f c’w;*,i

freatmemloperahor‘tssand/or processes. There iwill:be; one on wafer and one

on wastewafer. | Information will be: provided on the 'reIjgbfllfyj_‘gf‘ap(pgggggs!_



.pertormance data, economic -factors, and ranae of commerciallv available

‘equipment as an aid to those individuals/oraanizations enaaaed in water

,bﬂ [N g

and wastewater treatment management. In addition the reports will be
useful to the researcher as well as those who are more involved in nlannina
in the larger framework of a country's health and economy. The following
is presented as the working outline of the reports. The first outline is the
general one used for both reports, The second and third is for water and
wastewater treatment respectively.

A. General Outline

I. Recommendations and Coneclusions

2, +Introduction.and Background:

3. The Problem (Water and Wastewater Problems) Especially as
applied to developing countries (Urban as well' &s rural);

4. General Processes Employed
a, Developed Countries
b  Developing Countries
5. Advanced Prareccac Fmnlavad
a. Developed Countries
'b. Developing Countries
é 'Innovative ‘andAdaptive:Processes: |
a. . Develoned Countries
b, Developing Countries
Appendixes
Information: Resources by:Country,
(1) Individuals |
{2)  Organizations (Reference Centers, consultant...etc.)
b. Bibliographies:

The bibliography will contain general, selected and
absctracted:references:that ‘partain :to ithe,.concepts; i1



principles or results of the application of the
processes described in the text of‘the report i’
(1) General
(2) Selecfed

i, leed

ii. Abstmcted (Descrlpfors and |denhf' fers most
descrlptlve of the documented abstracts will
be: inclided), e D »

c. Glossary:
Definitions of all-pertinent terms
d. Tabulation of ‘Processes by availability (manufacturer,
costs, etc,) -
B. Water Treatment
1. The processes as inaicared In the general ouﬂlne will be broken
down by (1) General; (2) Advanced; and (3) Innovative and
Adaptive. These in turn will be divided in teims of developed
and developing countries.

The processes covered are:

‘PWT Drilled Well

PW2  Pre-Treatment

PW3  Slow Sand Filtration*

PW4  Rapid Sand Filter - Convenhonal*
PW5  Rapid Sand Filter - Advanced* |
PWé6  Softening

PW7 Disinfection*

PW8 Taste-Ordor - Fe, 'Mn

V9  Desalting ~ Salt (Sea Water)

10 -Desalting - Brackish -

e .’.ACo'cfavg_u.l‘dﬁon Pressure ‘Fviltratio_n

*Innovative - Containmenf' efc.*

e, sk e, oy

- %‘”"’\”v A L a‘ﬂ#tm?z ’*"e:t? beiamfno ? *

,Confracfed field studies of AID/OU o t i
NOTE These categories (PW and PS) were developed for the predictive model
: s and may be expanded as need’gd a




Wasfe Treotment
l The processes covered are:

PS 1 anary Convenh-.._. )

PS 2, Primary - Stablhzohon*

raid b aniah Pond (Ldgoon)
i kettpramuiadh s

PS 3 Sludge - Convenﬁonal

PS 4 Sludge - Advanced*

PS 5 ;Sludge = Combined .Imhoff;,
PS:6:1nSecondary, ;7. Standard Filter,

PS 7 Secondary - High Rate'Filter:
PS 8 Secondary - Activated Sludge
PS, 9 Se"condary - Extended Aeration
tPS 10 blslnfectlon |

PS 11 Tertiary (RD; IX, Combustion)’
PS: 12 :Innovative (Estuarial Disposal,

Fish Production)*

2, Process Descripfion:

Each process will be described in narrative “as well as accompanied
by flow or schematic chqr:t,s._;‘, The followmg wnll be covered:

(1) Advantages )
(2) Limltahons_

(3)‘C S'rate of Developmenf

(4) Costs

* i
H"’ IRt lr RO PN

a. Operaﬁonal

b, Construcfion
(5) Needed. R&D

T Comated el ol of AI/OU



NS b e b s

3. Process compilations will include:
()

., FProcesses

—

X (;Di’veqlopeld' or“ e

Developing)
B

Remarks

o N
N Loce
A3 AR -] A
B i ¥ &
4’ u»:: ; : L1 “?
- ’ K &

] [ o i ~ 4 Il
P - o B ¢ e - mim e
! ; .

L 2, ; § : ;
; - X
Ao B T ; ’ ;
. 3 ; | 1 : . >
i Do : ! j ! }
| . i i R
G i B il ;
; 4 { i ¥ -
hd { i I H
? 1 L

(b)

Costs

Process
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‘Appendix’ T:i(111);.

> DEMAND ‘AND: COST 'MODELS:

]_ftitroduct'ion

Predictive models to provide estimates of water requirements and ..} 10

t!reatine"’n'é 'cost’ have ‘been? “created !for'!the developed :countries. . Thererare

1} te ‘& Number "6£" “responsive models, using éstimated. population, income,: ;-
urbanization, etc. Before designs can be undertaken, the demand for water or
amou 8+ of ‘sewage ‘must’ be* ‘provided. «"These estimates along with cost:estimates
‘dré Mécassdry to validate ‘the overall predictive model.

In developing countries, most of ‘the water 'supply and: waste water dis-
posal construétisiisiare:for rew:systems +"Theysocio=economic .and.cultural
cond’:_l.tione in developing: countries-aré different:from:the United:.States.

It i_s not known’if*the criteria used in-the developed’countries.for design

13 f“*ﬁater sipply ‘will+be:of use. "It is. felt, from whatiexperience isiavailable,
thEE* 4 E75111 "not be of ‘use,"so”this study 1is-aimed ‘atdeveloping.methods«to

*’péﬁ‘ﬁﬁ'ﬁa te-demand”and costs’for'construction and:maintenance:of:water-andsc-

: ’wa"s te wa i:éi"z"s’}"s tem- ini%'developin'g countries.:

i The ‘modéls-developed:ins these;stidies: are: based: on:ithe;assumption;:that
economic, ‘1abor: and resources'*conditions inldeveloping: countries: are“generally
different from 'thoeel in< ‘the h:lghly 1ndustrialized countries;:but then:ldem

j_}"!"hat the methodology of previously developed format might be useful. How- :

A
‘ lttlez«infomat:ion is known about: watem amd’i waste waterv demand and



- costs .1n tneae c0untr1es and a11 present data on demand and cost of water'
[and waste water are main1y~ availableufor the United States (1 2 3, 4) and
they do not include someIfof dthea deveIOping,countries variables which may

',drasticallv affect the contn of water and waste water systems,

: 'Ob]’ ective
1??’4:'1,."]..1;'6 :’burp Ose -Or/this!study:.1s: toi.develop -mathematical predictive .equa-,
‘ tipn‘e‘;cfoi‘ e‘s timating vﬁdemand~)=and. costof \water; and 1:,t,zas‘_,'t;e,,;vm_t:_e:;, .in, deve 1.‘?1’;.’:,.'}.8
untries, b
W a5t oth sl tudy;: !four :sub-models are .being.developed,as sghown.in .the. ...
‘ollowing and eventudllyrall will:be grouped together ;as8..shown.in Figure .1:
itk 11{n:Water-Demand Model for«Developing.Countries.
fon 2 ¥ :Waste:Wa ter:Di:scharge:Modelxfor;Developing.Countries
#6351 %Cost ‘of WatercTreatment: in Developing, Countries
?igi”*fi‘:?l# o vCostiof:Was tezWa ter.;Treatmente;,in-.;Develpping;»,QQuntr;ea:.,.
invnThe basie: technique used in:this:study, is.stepwise: multiple regression
echni’que «znPredictiverequations foriwa t_etg demand, .waste.water;genera tion,
oa"tsslﬁ of;:-wate"rr:andrzwasteiwatersiproeeeaea g_in;;d_evelpping countries;are.developed
y using available cost data 6n alow-*aand filters, rapid. sand; filters,. ... .
thbi‘lization”pondsmand activated%sludge from :Africa;, Asia, and. Latin America.
m“‘tg The? equations) for: estimating waterf demand,_;waste water, discharge,, water

1d'waate Wwater:costs by mrocesses wiare sinvthe followinc form:

e 1 Y. = Bo 4+ B e ‘
b Beosisaid Op 5 a4l i law 2*& 2.5 B3 v3;u it q*n‘vxiri'sfrw‘""~*"~'~i‘f = 1,,2yv3
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where Y = variable. to, be estimated e g., water demand‘
”Xi:= variables usad in making estimates, see’Figure 1
By = regression coefficients.;,

Some of the predictive . equations for water demand (equations 2 3 4)kand

samples of :the applications of the end}product of the models are shown on.
wellow

Sample. :Problem of A Practical Application of the Mbdels and Figute 2. B :

A2 s T
syl CVSD p s ag



Abbreviations of Terms5Used*in5Denandlan _Cost Models

5Dw Af =, Water demand in Africa gallons per capita per day

Dw.As = Water démand’ in*Asia gallons'per capita ‘per''day:::

Dw.LA = Water demand. in Latin American,gallons per capita per day

Dw.DC = Water demand in Developing Countries gallons per capita per day
“Dww.Af = Waste water demand in Africa gallons per capita per day

Dww.As = Waste water demand in Asia gallons per capita per day

Dww.LA = Waste water demand in Latin American gallons per capita per day
Dww.DC = Waste water demand in Developing Countries gallons per capita per dav
Cwc.Af* = Unit construction cost in Africa in 1975 dollars

Cwc.As* = Unit construction cost in Asia in 1975 dollars

Cwc.LA* = Unit construction cost in Latin American in 1975 dollars

Cwc.DC* = Unit construction cost in Developing Countries in 1975 dollars
Cw.op.Af* = Unit operational and maintenance cost in Africa in 1975 dollars

Cw.op.As* = Unit operational and maintenance cost in Asia in 1975 dollars

Cw.op.LA* = Unit operational and maintenance cost in Latin America in 1975 dollars

Cw.op.DC* = Unit operational and maintenance cost in Developing Countries in 1975
dollars

,xl = Price of treated water $/1000 gallons

X2 = Population of the town in thousands

Xy = %.of National Literacy

X, = % of public stand post

Xsfe Z of home connected to water supply

x6rﬁ'Average annual income in 1975 §

X7’= Average annual temperature in °F

Xspe Percentage of cost of imported water supply materials

X9x= % connected to public sewerage system

xlO = % of household system

xll = National average person per household

Xiz = Design population in thousands

¥i3f='B°D of influent in mg/l

X)4 = BOD of enfluent in mg/1

'%1515 BOD removal efficiency b

3174= Design flow in MGD

318'? % cost of imported waste water supply materials

Xi§i= Design population equivalencm

*These’ equations will: be developed fol each water ‘and waste water. processes e.g.
Slow'Sand Filter. Ranid Sand Filtar. Antiuared; Sludge, and Stabilizati'niPond.


http:Cw.op.DC
http:Cw.op.LA
http:Cw.op.As
http:Cw.op.Af

Figure 1. RELATIONSHIP BETWEEN WATER-WASTEWATER DEMAND MODELS & WATER
WASTEWATER COST MODELS FOR DEVELOPING COUNTRIES
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-Sample Problem Gf a PEactical Application of the Models

The Governments§of Kenya Mexico and Taiwan want to build- -a-small

new. town in the inteiior lAted population for each town

(Kijiji Kipya Nuevo:Pueblocito and Hain Teein) ia to be 5 000, Both
water and waate water treatment plante muat be built simultaneously.
A consul%ing firmm 18 requeated to. recommend for each new town a low

DL LR

coat process which suits the country s socio-economic-cultural and

environmental conditions:
The feilowing are some historical data for each region in Kenyaf

Mexieo-aﬁdfTaIwan, respectively:

' Kenya rexico raiwan
(%3);: % of National Literacy 65 65; 85
) of Public Stand P ost 65 45 25
'1‘of Home Connected 25 4% “%é
?E Avérage Annual Income "$1060 $10é0? $1060
(X7) Avérage Annual Temperature 80 40 60

The sample predictive equations for each region are’as foflowb

Dy ag ™ {22411 + 0.06K5 + 0,359K, + 0,012X, + 0.582K, @)

Dy.as ™ '22:55 +-0.033,:4-0: 080K,

’W .1a
L

A A

= 7.7+ 0.018K, 0.7,


http:requested.to

X1, X2, X3, X4, X5, X6, X7, X8

Input
X9, X10, X11, X12, X13, X14,
X15, X16, X17, X18, X19

' -

Calculate Water Demand (gpcd)
and Design Capacity

No -

Yes

Calculate wéétewater
demand § demand
capacity

" Calculate processes
‘cost. for construction
operation § maintenance

|

F5Prin£ Lower Cost Process

g
i

ilb.g:fslow:sand filter, rapid - :
. ;sand:filter, stab. lagoon,
. factivVated sludge, etc.

. »Figurg 2. Demand and, Cost Models Flow Chart]
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SUB~CONTRACTED: STUDIES

;(i) USAID/OU Project Water and Sewage Sub-Contracted In-Denth
Studies (Overall Programs)

(ii; Identification of Sub-Contracted In-Depth Studies by Water
' and Sewage Processes

(1i1) Detailed Status of Sub-Contracted In-Depth Studies

(iv) Possible Alternatives to Some In-Depth Studies

NOTE: All the Code No's in Appendix II are just for identification
purposes. They are not in complete consecutive order.
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Appendix II (1)
USAID/OU Pxo.mcr ‘WATE? AND SEWAGE sun-conmcm IN-DEPTH smn;m

N _ P e POOEE npr Dt Overall m.s 3 :
Code| - .~ ... * Person in Date *TAnunt
‘Ne.| Country Charge Institution Start/End Duration U.S. § Co:=eas
Lima, Peru Evaluation of" Lower ;Ing. Odyer - [pepe, of Engr|6~1-~74/ 19 Months 520 000 To:evaluate: lower cost methods Subicontract
Cost Hethods‘of Water]: 3?9}'55510 and - Environ- 12-31-75 (CEPIS -~ of waterstreatment-in-Latin Sent-out ‘o3
Treatment-in Latin | o mental Science 1:9264432) | America: §-24~74
Anmérica - j an ‘American | o : signed oa
: Health Organ- 10~-25-74
ization
- Delft, The )iA:Study-on:Historica ‘Professor Delfe 12-1-74/ 8 Months $2,000 I‘his is principally-a survey on |Sub-cortract
Netherlands | Methods.of ‘Water and Knoppert | Universitv 8-1-75 lhistorical wethods .of: water. seut ‘out ‘on t
'{ Sewage. Treatment: .z .treatment in Europe and North A1-14-
' :America. Sewage treatment (““‘dled
‘method will also be included. . through
; IRC~Van. Saz=@
3 Erhe ‘Baglies - Studles _»Re@ét;e.d_'ﬁ to y . 1. G. WHO Intetna- 12-1-74/ 1. Year i$5.000 ‘i1) A survey.of;Innovative ox Sub-contracst:
A} i The-Xether-]| Léw Cost Methods ‘6 ’ cional ‘Ref=- ‘12-1-75 'tactical Methods for Water and |sent out on
4 .lands ¥ater and Waste ‘ erence Center ‘ewage Treatment; 12-9-74 .,
Water - Treatment-1in - 2) An In-depth study of the Use|Sirmedon 4~2-75
Less Developed . 'f Sand Filters for Water Treat-
Countries ment in Several Developing Coun-
tries,

(3) " state of the Art Docuzents
of Water and Sewape Trestment

‘[ Dubendorf; |[A Study on Historieal|Dri‘H. RY EAWAG 12315747 6 Months | $2,000 Basically it is a survey on Sub-contract

Switzerland |Methods of Water and | Wasmer, ! 6=1~75 historical methods of. .sewage sent out om
Sewage Treatmene Dipl. Inc treatment in Europe and North. 11-13-74 Signed

America. Study on water treat- Jon.1li-22-74
meat will also he ineluded.

Beirut, (1):..ttilization of: Dr,-George American: 12-1-74/ 1 Year $7.500 (i) Inis 18 research to explore |Sud-coatract
-}-Lebanon Seawater. in the .Treat M.-Avoub University 12~} 75 the possibility of developing an |sent, out on
H went and: Disposal:of and of Beirut™ 1 acceptable process for the tredt-|11-18-74
: Sewage, and Dr. Aftin : ment and disposal of sewaze by sigzed on
4 (2) A Study.of. -Using-| .-Acra- » : using seawater and low cost.in 4-30=75
: Asbestos and Pine "~ | ' country materials;

Needles for Filtra- - (2) It will study the develop-
tion in Water Treat- ment of containment filter for
uent water treatment by using asbestos

and pine needles as treatment
media




Appendix II (i) Continued

_ ‘Person in Date : Azount o o
nue4°f,study Charge Institution | Start/End | Duration | U.S. § | Brief Description of Project _Corment
Upgrading. of an Oxi-'|Dr. S. Erol | Environmental '12-1-74/ | 1:Year ] 87,500 It is'a study of upgrading an Sub-contract
dation Pond to an Muo Engr. Dept 12-1-75 oxidation pond to an zerated la }sent out oa
Aeratecd Lagoon Middle East goon. It will explore the 11-14-74 .
Technical .| possibility of increasing capac
University ity by includinz aeration.
‘2117 Natrobi; | Research in Kenya“on™{ Dr: Erasto University 12-1-74) 1l Year "$5;000 The research will deal with Sub~-contract
~{ Kenya Socio-Econonic Condi~ Muga of Nairobi 12-1-75 socio-econonic conditions- in sent out on -
tions which Pertain: Kenya as relating to water and 11-13-74
to Cost of Construc- sewage treatments. Signed on
tioa and Operation ofj 12-5=-74 .
Water and Sewage
Treatment Facilities
and Quantity of Water
Consumption - :
12| Manila; A Water Sterilization Dri Reynoldo | Naticnal 12-"-76/ 1. Year $5,000 .To study water sterilization in |Stb-cczzract
1iPhilippines [ Study in the Philip- Léesaca Pollution Rl VX KX [ the Philippines, primarily in the! senr out on
pines Control maintenance problems during pro- |12-10-74:......
Commission cassino. and. signed on
1=21~73
14} Taipet, - “The Study of Micro-| Mr. ggi-chan Insitute of 1?_-1-72/ 1 Year $7,500 40 ZTugy tne treatmen: of pight |Sub-contrser
#China .. bial Treatment of 1o Eavironmen- | :12-1=75 01l and sevage slud :
C ‘Night soil and. Sewag% “tal Sanita- ge :e::--gucxon
Sludge" tion PHA =14=75
| and signed oa
: 2=3-75
16{ Jakarta, |A‘Study on the _ Dr. Wilfredo | WHO 12-1-74/ |1 Year 1$84.0000 {To:study the ultimate disposal Sub-contract
Indonesia |Ultimate-Disposal Reyes Representa- 12-1-75 of lagoon-effluents as nutrients seat“out’on
"|of ‘Lagoon’ Effluents .tive at for -milkfish. 12-10<74
‘las*Nutriénts for Indonesia
Fish Production,

:iS Sangkok, |A Study of Slow and |[Mr. Charu Division of | 12-1-74/ 1 Year $3,000 To study problems associated Sub-contract
" .| Thailand. Rapid Sand Filters Chandr- Environmen=~ 12~1~75 ‘Jwith the design. and opération Bent dGt en
~ |for Water Treatment Praphorn tal Health, of filters used in filtration. 12-10-74

hailand
Inistry of
zalth
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Appendix II (1i)

IDENTIFICATION OF SUB-CONTRACTED IN-DEPTH\STUDIES
BY WAIER AND -SEWAGE PROCESSES e

;Process ./ lf'~f°fi Céﬁntry and'Inscifute L ,fdﬁaéiNo#

S1ov Sand Filter . Thailand/Ministry of Health | 18{

‘Rapid Sand Filter Peru/ CEPIS 1

Coconut Filter Thailand/Ministry of Health 18

(Containment Filter) (and others)

Alternative to Philippines/National Pollu~ 12
Chlorine (012) tion Control Commission

B. Sewage Process'

Process Country or Institute Code No.*
Lagoons Indonesia 16
Oxidation Ponds Turkey/Middle East Technical ¢
(Aerated Lagoon) University
Estuarial Discharge Lebanon/American University 8
& Chemical Treat. of Beruit
Night Soil, Algae Taiwan/Institute of Environ- 14

mental Sanitation
‘Trinidad In the process

of drafting the
study proposal
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‘Appendix II (1i1)

DETAILED STATUS OF SUB-CONTRACTED IN-DEPTH .STUDIES

‘ALl the following status reports are identified by the Code No.'s
‘qorigapbnding~to those shown in Appendix II (1). The Code No.'s are
followed by the sub~contracted organization, person-in-charge, and the

location of the organization.



CODE No. 1

CEPIS/PAHO/SPERANDIO - LIMA/PERU

TITLE: “"Evaluation’of Lower’ Cost Methods HF:WaFar: Tramsmant T’ LatintAmerica™:

A. A Brief Description of the Proiect: !

The purpose of this project is to study and evaluate' lower cost methods
of water treatment in Latin America.

B. Present Level of Accomplishment

]
H

~CEPIS initiated the in-house Preparation of the broject, éhd'itsiwater
treatment adviseyr traveled to Ecuador, Bolivia and Brazil in order to establis
contacts in the field and select the sites for the water plant studies.

Four places were selected to conduct the research: Cuenca (Ecuador),.
Cochabamba (Bolivia), Linhares and Prudentopolis (Brazil). Viradouro and.

Cordeiropolis, both in the State of Sao Paulo, Brazil, were. selected as ;..
substitute sites in the event that any of the first four sites does not work
out,

Description of the Sites :

3 Cuenca (Ecuador)

Cuenca is a city located in the Andes, at 2500 m above sea level, ‘with
a total population of 120,000. The designed capacity of the water treatment
Plant is 120 1lt/sec, and it has been upgraded to 360 1t/sec by ‘constructing
two new hydraulic flocculators, including asbesto-cement plates in two of th
three settling basins, changing the sand media filters to dual media’filters,
and taking out the rate controllers to work with variable declining rate."

Line fteatﬁentupléhtfiévopefnted-ﬁy\the‘Eﬁpresa;&éﬁTeléfonos,~AgﬁafPota-
ble y Alcantarillado (ETAPA), owned by the local government.

Sy R aY o

syl

__Contacts'wers made with this dgency and’they gladly offered cheir Fil1
cooperation., Tests will start as soon as theagreement betwcen CEPIS'ahd’
ETAPA‘iS“fOrmélizde“f'"" PURT B RLUA I el e T e b piraeant



. As an incentive for the local water workspersonnel in charge of the
investigation, a supplementary salary of US$ 50.00 per month was offered
to'the, chemist; (US$ 600 per 12 months) and. a total of US$ 900 to the .opera= »:
tion engincer who will coordinate the collection of data. ) '

Some equipment will be needed, such as jar test apparatus. colorimeter
and a llach kit with a total cost of US$ 12993;

2. Cochabamba:.(Bolivia);

Cochabamba is a city of 300,000 inhabitants and located at 2500 m above
8ca level. At the moment, a new treatment plant with a maximum capacity of
230 1t/sec is under construction with IDB funds. The installations are prac-
tically finished, but there are still some details lacking. . WL R3ERYA

The plant consists of one horizontal hydraulic flocculator, three high-
‘rate'settling basins with' asbesto-cement plates, and six declining rate dual
»bhédialifilters, that are backwashed without auxiliary pumps.: . ... -u--
The plant, which is scheduled for completion this May, is administered
by the Servicio de Agua Potable, Alcantarillado y Desagues Pluviales (SEMAPA)
of Cochabamba, a government agency. They have enthusiastically agreed to
collaborate with the project and will start collecting data as soon as an -

-agreement is formally established between SEMAPA and CEPIS.

As an incentive for local water works personnel, a supplementary salary
of US$ 50 per month (US$ 400 in eight months) was offered to the water chemist,
and a total of US$ 900 to the engineer in charge of: collecting -the; data.at:the
completion Of the study . S sk s g At ashs v T »

it Mo

The equipment needed will be a colorimeter and a'Hach'Kit with'a total
eost of US$ 1000, .

ﬁ;iiin55f3§ (ﬁfaii15

... ylinkares is'a city by the.sed in the'Stafd of Espititu'Sante. Brazil'with
8 population of 40,000 inhabitants,

 Recently two upflow filters were comstructea with a capacity of 80 lt/sec
" to-complement the conventional treatment plant with a capacity.of 367 1t/sec.
This site presents the possibility of comparison between conventional
; treatment (coagulation, sedimentation and filtration) and contact clarifier
treatment, = It offers the additional advantage that it has'been keeping useful
records in the past, which could be analyzed and compared with those at.
Colatina, a near-by city that also has upflow filters, ' = @ %

The plantis administered by the Fundagao de Servigo Especial de Sabuc
Piblica (FSESP), a national agency of the Ministry of Health. ' RNt



At an incentive for the local water works personnel in charge of the
inqﬁﬂﬁégqtipneﬁg~§ypplep§ntary salary; of. US$. 100- per ;month: was:offered to

‘‘‘‘‘‘ X x N

the, water, chemist, (US$,800, in eight months) - and a-total of-US$.'1000 to the

] el
bt bt y

engineer; who.will, coordinate the collection of. data.

b

The only equipment needed wili_be;agpoten;iometetvanaaa colorimeter
with .a total cost of US$ 800.00

4, Prudentopolis (Brazil)

This is a village in the State of Parana, Brazil, with a total popula-
tion of 8000 inhabitants.,
LT R R S
At the noment, a treatment plant is under construction that is due for
codp1EEioniin?May?with:afcapacity¥0f~11”1t/sedi“~

The plant has a very compact and economical design. One mechanical
flocculator; four high-rate settling basins, and four dual media declining-
rate filters of the self-backwashing type are located in an area of 4 x 4 m.

This plant is being constructed and administered by the Companhia de
Saneamento do Parand (SANEPAR), which has offered its full collaboration  to
the research project. They are prepared to temporarily assign three water-
works operators to the plant, in order to have round-the-clock attendance
(normally this is not done) and make it possible to collect day and night
data.

An additional salary of US$ 100 per menth was offered to. esch of the
waterworks operators (US$ 2400, three operators, 8 months). The engineer in
charge of the research did not accept supplementary payments.

The equipment needed will be a jar test -apparatus, a colorimeter, a

potentiometer, and a spectronic 20; all with a total cost of approximately
Us$ 2000,

Data to be collected

It was agreed with all the agencies involved in the project that it will
cover the following areas:

1. 'Economical study - Data on the investment made in the constructi?n and
operation of the treatment plant, according to a quectionnaire which
will be submitted to them. . ‘

2. bemogrnphic and socio~-economic study - Data on}pdpﬁ}g;%bn and state of
~development of the community according to a questi@gnq;rg'wh;ch-wlllgbe;4
submitted to them, . B o T O -



chhnicnl evaluation of the plant - It will cover day-and-night -
operational records that describe the efficiency of each process.?
This will be a highly detailed type of information taken with
spcclnlxzed equipment, which will make 1t poasible to obta1n precise
curves for evaluating the plant.

C. Work Remaining to be Done

The developmenc of the pro;ect in the following month w111 be.
Lianhy U o BTy T
To sign the sub-contract w1th the water. agencies in charge of the, field;:
investigation.
To purchase the equlpment needed and: proceed with the: distrzbutlon
.ﬁaccordlng to the list included. in. the appendiX. . 7:.. odr tuovovou!

To. start the:collection: of data. as.soon.as.the agreement: between the:
water§agenc1es and, CEPIS is s1gned. G EMAGIRT Y Tl s
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DELFT UNIVERSITY/PROFESSOR 'KNOPPERT - wourisinc NDIREKLANDD

TITLE: "a otuay on nistorical Methods ot Water and Sewage Treatment"

NIRRT dF (DéscFIp ELon o the" Pro ec
IRMET e LB B S I ISV RS shhea

,,,

& Thia‘fs principally a survey on’ historical'methods of water
bt reatmént 1 ‘Furope and ‘North Ametica. Sewage '
will also be 1nc1uded ‘

B. Present Status

The sub-contract is being handled through IRC/§

Ryt



CODE No. 4 & S
,;INTERNATIONAL REFERENCE CBNTRE/VAN DAMME~- THE HAGUE/N L- B

TITth:g,;(ij "A Survey of Innovatxve or Pract1ca1 Methods for Water and‘
' - *';.ff and Sewage Treatment" P C F

. ;i ,‘« . ; x'\ . ‘ ‘ v ;
(2) "An In- ~depth Study of the Use of Sand F11ters for Water
f41"1‘1'eat‘ppem;zm ;Several Develop1ng Countrles

i nc, A.wt

(3) "State of the Art Documents on Water Treatm

A. A Brief Description of the Projects

(1) Project involves the data collection.on.innovative practical .solutions
on drinking water supply and waste water dlsposal by ‘the WHO" International
Reference Centre for: Community Water Supply. 'The.study is aimed at a sur-

vey of f1e1d practices which are usually not,, obtalnable from recorded sources.
The details to be surveyed include:

a. The merits of construction

b. Cost savings

c. Ease of maintenance.

d. Acceptance by communlty

e. Level of Technology of the Community where device i
located.

(2) This IRC/NL study is divided into two phases. General objectives of
phase one is to study the performance of slow sand filters under specific
conditions and possible adoption of the system to local conditions includ-
ing a possible use of locally available materials. Phase one consists of
essentially pilot studies. This will be followed by phase two which con-
sists of village pilot plans.

(3) This study consists of State of the Art documents on:
a. Water treatment in. general.
b. Village (or rural), private emergency, temporary,
innovative, practical or other devices used for
water or waste water treatment.

The IRC/NL will select, in_cdoperation'with10U,~the expert for this study.

B. Present Level of Accomplishment

(1) The quest1onna1re has been de51gned and . pllot tested. ‘Presently it

is being mailed to all personnel at WHO and all of the IRC's ‘mailing list.
1t has been requested that the data (the completed questionnaire) be com-
pleted and returned by June 1, 1975 :

The data will form the basis for a state of the art document to be drafted
by a consultant. In his letter of March 25, 1975, Van Damme stated that
-the selection of the consultant was to be done in April, 1975. o



,(2) The IRC/NL has a s;udy,pn slow sand f11tersﬁa1read¥ started . at
:a cost of $250,000. They have?agreed ‘to’use “our ‘data“'format and
publish the same information to us that we would have gotten had we
‘had individual ‘contracts’ underithis: duspices.  Thesi--contracts:iare A"
with Brazil, Sudan, Turkey, Thailand, Kenya, India, and Ghana.

(3) The consultants have been selected and the terms of reference

~drafted. Further details will have to be::worked::out concern1ng what:
‘is expected from the state of the art document on water treatment.

Wdrk Remaihiqg To Be Done

(1) Analysis of the survey data by the consultant. The compiling
of the’ data‘1shmeant ‘foruse’inithe! workshop;planned' for! November::sq
1975

’(ZT*WKPFJoﬁIthe«documents ‘will be reviewed by both the'IRC/NLfand
'0U."; The compléte final! ‘report should be ready for review by Summer
1975 < This will be in time for the International "Workshop" scheduled



~ CODE No. 6
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”ﬁ§MB*U *14,ENDQRE[SWITZE“ NG,
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wrdon aved Lloow ow daalt sy o m :

1'3TITLE‘7 "A-Study on'Historrcal Methods .of: Wastewateisfreatmentﬂ

'g:A‘. A Brrefrnescription)of the Pro;ect

o LIGz VRS radanw ko 1 Wt .
This is’ bas1ca11y a survey on h1stor1ca1 methods of sewage treatment in .
Europe and North America. Study on water treatment will also be included.

f.B Present Level of Aocomplrshment
) ' "}ﬂ i ”}W:" £T4 FURE BN x PRI ) PR

A 35 page~report has been: prepared w1th.¢he;fOIIOW1n§Acontents.: £

Water Technology Ant1qu1ty and M1dd1e Ages
Introduction: ObJectlves, ‘Information Sources

diAn#dandave o Water Utilization for. Irr1gat1on,aDrinking Watexr
:Water Supply ‘through-Wells .and Springs.,
:Conduits,. ""Dew Mounds'
Water Treatment. ./
Wastewater Discharge
Examples
. Conclusions
" Middle Ages: Water Utilization,.
Cevioniis o Various Uses : '
- .Water Supply, Fountarns, Surface Water '
Wastewater Dlscharge :

: C;7xﬁork'Remain1ng to be Done

~ The report has been prepared in German. It is now being reviewed. Some
. of the technical findings need to be. shown in -greater detail, whereaS’ omej
of the "historic background 1nformation" will be shortened. R
: The revised report. has to- be translated 1nto Engllsh.


http:Methods,.of

CODE N 85y isiin

AUB/AYOUB 4o,/ BETRUT/ LEBANON

AR EAA

TITLE: (1) ‘"Utilization of Seawater in the Treatment and Disposal ‘of
‘Sewage'

2) “a >tuay or Using Asbestos and Pine Needles for Filtration
' in Water Treatment"

A. A-Brief Description of the Project
; :N ' na.‘,cs;yt DREETG e 0] Iy ] v ‘ ) .
Ilaﬁ#ThiSiisfreéeafch’toﬂexploré<the?p655ibility#0f~dévelépiﬁ§ﬂan*acéeﬁt-
able process for the treatment and disposal of sewage by using sea-
water and low cost in-country materials,

(2) It will study the development of containmént: filter: for water:treat--
ment. by using asbestos and pine needles as treatment media.

The sub-contract was signed on April 30, 1975 and works are now underway.



METU/UEUE L ANRARA / TURKEY

TITLE: "Upgrading of an Oxidation Pond to an Aerated Lagoon

Ag--A'Btief~Description of the‘Project

It 1s a study of upgrading an oxidation pond to an aerated lagoon. It
:ﬂi;laexﬁlgneqthegpgssibilityaof<increasingsqapacitynbyaincludingmaerqtion-

B;ngPresentsLevelmofyAccomglishment;

 The sub-contract has not been signed and returned. However, with the
approval of Oklahoma University on several minor modifications requested
by METU, the signed sub-contract should be returned to Oklahoma Univer-
sity anytime now. Oklahoma University has also arranged Mr. Jacobs
from the Aqua-Aerobic International, a U. S. company, to meet with.Dr.:
Ulug concerning the 5 hp aerator to be delivered to METU.

C. Work Remaining to be Done

{Affuliéécaiédfreseatch activity of this project should be underway scou.
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UNIVERSITY OF NAIROBI/MUGA - NAIROBI/KENYA

TITLE: "Soci-~Economic Conditions which Pertain to Cost of Construction

.

‘and Operation of Water and Sewage Treatment Facilities and Quantity
of Water Consumption in Kenya"

Brief Description of the Project

This research will deal with socio-economic conditions in Kenya as relating
to water and sewage treatment. To be more specific, the research is currently
dealing with the following aspects:

l,A'A survey of socio-economic’ conditions: prevailing.in: Kenya:
"Y' 'ds’ a'whole. which hava a'  hearino: nn:tha racearch

2. Actual case studies in three chosen sites, namely, Kisumu Town,:
Nyeri Town. and Mombasa Town, to show the reality of the situation.

Present Level. of. Accomplishment

#ii0
Concernlng No..l above, currently the relevant data 1s belng ‘collected
and almost half Of the tofal ‘nnmher nf-‘ itame. mlanned #a ha ‘srirarad

has been done’

Concerning-No. 2 above, Vvisits to Hyeri Town and Kisumu Town have been
made, and samples ‘of the populatlon that are t be studies ’ have been
chosen. Consequently, data are being collected ‘in ‘these two ‘sites.

Work. Remalnlng to_be Done.

1. It 1s§pganned to continue collectlng data on soc1o-econom1c conditions
:in Kenya wh1ch pertaln to the’ research About ‘the same’ ‘amount of .
‘time spent in collecting the first- port1on ‘of 'the ‘data ‘will have to
.be.spent. in collecting the remaining half.of the .data.

,on at Dresent. -

Jbata collection in Hyeri Town and in Kisumu Town'is not' comnletéd™’
yet.ﬂ Collectlon of these data will need to be compieted

The fask of analyzing data to be collected £rom ‘Hyeri” Town; Kistmi®
Town, and Mombasa Town will beg1n soon.


http:Concerning.No

. CODE No, 112"

T G ey Gy L
'NPCC/LESACA - MANILLA/PHILIPPINES

 TITLE: - "A Water Sterilization Study in the Philibnines"

A,

B.

‘Brief Description of the Project

This research will study water sterilization in the Philippines, primarily
in the maintenance problems during processing.

Present Level of Accomplishiment o o
Preliminary work, like evaluation of qualified personnel who can handle
the work;nlitera;ure!surveys,;preparation;of necessary,labogato:y‘;
reagents, selection of:suitable_analytical.methods,,taking,intg;con-
sideration the simplest yet analytically acceptable method.has hean
done.

Study emphasis has been focused on four (4) areas, all of which are
representative of the conditions existing within a specific locality.
The areas classified are as follows:

1. Small towns or cities with no existing wWater treatmeiit
Where residents haye to depend entirely on artesian wells
(drilled wells), open dug wells, sanitary dug wells '
(enclosed with”pump))'deepwellé”and:iﬁfiltratibn“EQIIGriés
for their water supply. o

Areds which depend on natural ‘springs ‘and other sirface
Ll g o L e T oig Pl Y0 s e B e EE e e
Nater as source of wdter supply.’

3. Areas served by waterworks systems with centralized water
treatment but the consumers have to report to either one o:
the different types of wells as supplementary water source
due to water shortage especially during:the summer months.:
NI T s B RPN . R I T BT
Housing spbdiviSionSjwithﬂceh;ralized_waterfsystem‘bht
ilacking .proper treatment prior to distribution.

To establish base-line inrormation as to the approximate number .. nc..o
-and, springs in the country, an inquiry from the Wells and Springs Section
‘of the Bureau of Public Works was conducted. Present available information
from said office revealed that there are 25,500 artesian wells (drilled
wells) . throughout the Philippines serving approximately 350 people per well,
It has also been gathered that big-cased deepwells which serves as water
sources for water works systems are estimated to a total of about 1,000
throughout the country. The Philippines is richly endowed with natural
springs which accounts for the 7,000 spring development projects all over
the country. Som2 regions have to resort to infiltration galleries as
water source without any preliminary water treatment also.
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C. WerkvRemaining to be Done

ady

R fert)

;5:75, vid i . w‘ i
Inaarder to’ have a"more complete background regarding the actual numbér ‘of '

wells, springs and other sources of water supply in a specific locality,
inquiry from local municipal health officers and other authorities will
also be undertaken. Simultaneously, pin-pointing of the sampllng areas and
initial water sampling will also be carried out. - e

A preliminary chlovination on & small laboratory scale (about 2’ liters in
glass jars) of the different water samples will be tried using HTH, chlori-
nated lime and sodium hypochlorite as chlorine gas alternates. The quality
of the water samples before and after ster1112at10n w111 be determlned
using the simplest but accurate method. : :

Dosages from 0.05, mg/l to.1.00 mg/1 will be applled using HTH only because
of 1ts ‘high percentage of ava11ab1e chlorine. Chlorinated lime and sodium
hypochlorlte owing to its very low percentage of available chlorine will
be applied in dosages ranging from 1.00 mg/1 up to 10 mg/1. Other dosages,
however, will be tested if necessary, as the study progresses.

Based on the most ideal confirmed dosage, actual water source sterilization
will be accomp11shed. From the standpoint of economics, the study will be’
arried out, 1n some. already exlstlng water sources. for specific, localities.

TR RN RN N

AS"$o6n"aE the" data is comp11ed all the resuits will be' evaluated and the
final report will be prepared.



CODE No. 14

IESPHA/LO - TAIPEI/CHINA

* TITLE: .."The Study of M1crobia1 Treatment of Nicht Soil and Sewnoa Sindaatt

A." Brief Description of the PrOJect

gﬁ§§gdy ;heJtreqtnentvognnight:sqélwand sewage sludge in Taiwan. .

R A N e S IS U R
B. Present Level of Accomplishment

.. Jhe .research schedule of thlS project is shown in, the attached Table T-1.
The f1rst two parts, of study, ‘the’ study preparation and ‘the’ pretreatment

,study, have been done. The works done for these two parts ‘are. shown. in the
“attached Table T-2." " °

Work Remaining to be Done - .

ﬁ%he”rest‘efffhe"sfﬁdy”1§ ‘expected ‘to’be’ Finished’ betweén Aprii’and Novémber
,as_shown in .Table T-1, .Detailed .works involved in each nart are shown in
‘Table' T-2,


http:L:,!"The.Study.of

Table T-1
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Table T-2

= - Works have been done- M et e m——— 44 mprtuima s eyt 8

tudy.preparation

;Adding study instrument including

‘a centrifuge, renovatin
‘setting up study schedu

an oven ana
% the pilot plant and
e L3 ‘

e

A‘Nbrks'rea;lniﬁz,£0‘be done

T e et oo

i

H

- Fretreatment study - -

:The study of the character of nightsoil and
the culture of green algae and PSB.fcr seedin

gc

e T T TP VU

- Treatment by

PSB study

The study cf the characteristics of "s3,
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QWV]}[;«}-MHO/,REYES - 'JAKARTA/ INDONISIA‘ YRV IR

AN YR

TITLE:*41]!A::Study ~on:the Ultimate Disposal:of LagooniEffluents:as'Nutrients
~for Fish Production"

A. A Brief Description of the Project
SET AD posTsvenn Law guiasbh adl ool
To study the ultimate d1sposa1 of lagoon effluents :as;nutrientssfor
milkfish.

K5 bty Lma o0 oo

B. Present Status

The sub-contract was sent in December 1974. However, it turns out that
Dr. Wilfredo Reyes, the WHO representative in Indonisia, cannot sign or
supervise the sub-contract, even though he is attached to the faculty in
Bandung. He has been making an effort to see if the study can be super-
vised by other people. Unfortunately, the Government of Indonesia through
BAPPENAS has apparently not acted upon the request of the Institute of
Technology Bandung (ITB) for approval of the cooperative research project
between OU and ITB and hense, ITB will not be able to undertake the study
at the present time.

The proposed study is a very relevant one and it should be conducted,
besides, Dr. Reyes should also be kept involved in the USAID/QU Pro;ect.



~ CODE*No3#ig"
MINISTRY. OF HELTH) PRAPHORN ~ SANGROK/THATLAND.

2TITLE 264" AeStudv: 6f iSlowcand Ranid :Sand(Filters.for Water Trestuént!

A, A Brief Description of Project

To study problems associated with the design and operation of fi

iitersrusedvin:filtration;

‘B, Present Status

We have been informed that the sub-contract has been signed and is
on it's way to the States.
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APPENDIX 1l (iv)

POSSIBLE ALTERNATIVES
FOR SOME IN=DEPTH STUDIES






K*Appendix IIﬁ(iv)q“

~POSSIBLE ALTEWATIVES *FORJSQIE *-*IN-DEPTH STUDIES

z{to‘é c‘d’nt-rac tual icomplications;:i:The:Indonesia’study would:be? very“uséful,
,There are . also some. probleme associated with- the possible studies ‘in*’

?Ke"‘ya *due sto the&lossrof personnel , there.:: ‘With: lthese tlosses [in: mind,

otﬁetLsuggested*altematives »Which+ mights ‘be rexplored are iindicated:=.ie;
in .the; ;f_oll;qwing.f‘

'Ei:a‘vt,"fthere?is ithe ‘possibility: of ‘conductinga study «in Saudi:is:
"‘Afab'iid“'”w A‘ftera-some «disciissionsiwith them, :it:seems thére:is.ia poten-

-tialffwhich would' requi re lverylittle’ moneyfother than\simply aforsinid s

fcomunicat:ions\ﬂonrour ‘party rSome:studies:or ithe application of:the -t
rsewérlessr“t:oilet might. be“feasible. Sincerwat:ertia expensive«in R 1
,Saudi Arabia, it is possible to get trade-offs between:water: isavings ¢
v‘against: the 5en’ergy ‘cost ..fomsuch fa’f:toilet:«'.w

bsz,&'Next:*’r'it might ‘be: wort:hwhile vtoffind a: ‘site’to explore theu
ipdssibitlity tof t:he sma11 scale :water:pastéurizeér. as“an alternative
,tovsterilization.mrApparentlyx thereawould be: alworld-widegmarket‘ffor;

Eauch ae:devim,.

"murhere is also la: possibility "for anot:hervexploration»in ,Taipei.
An additiogﬁl.proposal from Taipeivhasﬂbeen. received‘” «‘:Thia newaproposal

o,munici:pa].»! dewage



diapoaal in Taiwan by looking ;at: wth"""’ development:al conditione and t:hei.r

relationahi.pagto y;hqxg\altemtivea..(A,e:’m:l,a 18" *pretty Jcloae t:o the kinde
of atudiea that one of: the 0. U. students, Ma. Adama, 13 already
tmdqx:takﬁ,ng u_nder ;it:he MID"Q auspices. 3;But it: aeema g,that: i‘?t:hia would

p:ogj.de an additgmlgpracticalnﬂ.eld sg:udy platform. i Thearaipei Jexer-

"Reid

S:lmirlars .t:a Ithe;: )I‘hipei: vpropoaal‘ {the:same; £tudy.could alsosbe:under-
takeu in 'rrinldad wit;h 18 narrowen iob jectivefof *aimpl;!y«teat::lng a: ainglef |
a’ t:emative, ttamly the sewerlesa toilet. Whil.e Dr. Talboya ils :I.n“. 1l
Tri.nid,ad, ;he*ﬁould xbexit'& a»pos‘it:ion to xaupcrviee \th:l.s “study
w*fmlt: might al.so be poasible ito. go back« to ,Ghana, M:o Albert Wtight 4.
at Kamame &anaumhave amlccl;\at ;:hewpoaaibﬂity iof s aome«of the :more i5-
1nnovati.ve:and modem amli.cations 1£0 <gome filtratiomtt:echniquea swhich.
are nombeiﬂg explored by the~Van Damme '8 sIRC/NL (group. .“Thiscould,
be ,«vez;y mraﬁtable.‘

Finally, some ot:her demon‘cs nugb.t' he explmzable. t,Oce 18 to:
coordinate a vet:udy with .thewf:amidianq sthe ough Dr.»rmchael McCery and
t:he othem 1a ml.th*athe IIASA in Laxemberg;‘ Austr1a~ The latteﬂ‘ probably
'wouldxhavextotba ~woz‘k.ed *cub through,the American Academy Lof Sciences:

Hcvever, thia European group is becoming very intereat:ed An, ,water qualii:y

modellingjin *devaloping~countr y ‘"’a.l.whicb %.midlt: tf.it :dnto*our modelling

,atqdiesnaa a:p!’ojeecvllince we ure 11"““dcn it have amodelli.ng:project k.

{Itlzsthé*prﬁﬂﬁnt time.>~ vSeme comnunic,ationmmh them hasibeen: Jinitim:pd
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-Appendix IIT

COLLABORATED STUDIES

1 IRC/NL Sand Filter Study Participating Institutes
(11) Model Validation Studies

(iii) ’Séﬁagé‘Lagoon Study

(i;;ﬁ Water Field Kit Test and Lagoon Study in Kenya

) Global Technical bekshop on Compatible Water & Waste Water
' Treatment Methodology for Developing Countries
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PARTICIPATING INSTITUTES
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Universidade de Sao Paulo

 Chefo de Departemento de’

jHidraulica e Saneamento
nSAO CARLOS

‘Department of Civil Engineering
;KUMASI ‘

'Netional Environmental Engineering
1Research Institute
ENAGPUR

‘University of Nairobi

. .Department of Civil Engineering

~NAIROBI

University of Engineering and
Technology .
IPHER

LAHORE

University of Khartoum

Faculty of Engineering and
Architecture

KHARTOUM

Asian Institute of Technology
Environmental Engineering Division
BANGKOK

Middle East Technical University

Environmental Engineering Department

‘ANKARA

‘IRC/NL SAND. FILTER ‘STUDY: PARTICIPATING INSTITUTES

Dr.. Rui Carlos de
Camargo Vieira

w‘University of Science & Technolngy-* - "Prof. A. M. Wright

Mr. J. G. Monney
Mr. T. C. L. Brew
Mr. J. Bruce

Prof. N. Majumder
Mr. S. Gadkari

Prof. R. Jones
Dr., K. Y. Baliga
Dr. A, ‘Bayoumi

Prof. M, Islam Sheikh
Prof. Dr. K. M. Yao
Dr. M. Nawaz Tarig

Dr. Idris A. Mahmoud
Prof. M. B. Pescod
Dr. Nguyen Cong Thanh

Dr. S. Erol Ulug
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Hodel Validation Studte

i;l, bedélfStudzfinfColumbia
IZA‘ﬁbdélfoqdy will be conducted
:.Mhb"igxyith the USAID/Columbia.

-2, Mb§e1~$tudy in the Philippines

A;Boston.environmentalvengineers consultant firm, "Camp, Dresser and
‘McKee International (CDM)", will collect data in the Philippines for

the model studies.

Data requirements have been sent by CDM to their representative in the
Philippines. CDM is planning to provide data from the Philippines Ten
Cities Water Supply and the Surabaya Water Supply and Wastewater Study
.Project as input for the model's computer program. CDM's Philippines
project involves study of water supply for ten widely separated cities
or urban districts having populations of the order of 50,000 to 100,000
or more, each presenting a distinct and different problem. Some of
these should provide good test cases for the model. Data are expected
to be collected by the Summer of 1975.

3. Model Studyvin Algeria

In Algeria, through Dr. Schulmann who is with the WHO office in Copen-
hagen, there is a possibility of model testing at their expense. Of
particular interest to them is the application of the Model developed
by OU for the studies on national level. They have indicated that at
‘the present moment they are searching for funds to conduct study on
the development of water and sewage plants in that countrv.



SEWAGE LAGOON. STUDY

APPENDIX Il (iv)

WATER FIELD KIT TEST
| AND
LAGOON STUDY IN KENYA
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SEWAGE LAGOON STUDY

In Tdnis;é, the AID/OU project has a small study which is simply the
aquisition of data collected by Dr. Oswald, who is with the University
of California at Berkeley, on the operational lagoons. :

Appendix III (iv)

WATER FIELD KIT TEST AND LAGOON STUDY IN KENYA

The main purpose of this study is to conduct a study of lagoon operation
and to test the Water Test Field Kit through the assistant provided by
Dr. Ken Govaerts of the Peace Corps in Nairobi. The Water Test Field Kit
test has been done and the evaluation results will be considered for fur-
ther modifications of the kit. Dr. Govaerts is also planning to collect
field data for the lagoon study himself. Several visits for waste water
systems have been plamnned.
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GLOBAL TECHNICAL WORKSHOP
“ON,
| COMPATIBLE WATER' & WASTE: WATER TREATMENT
 METHODOLOGY FOR DEVELOPING' COUNTRIES
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‘GLOBAL TECHNICAL WORKSHOP ON COMPATIBLE WATER & WASTE WATER
TREATMENT METHODOLOGY FOR DEVELOPING COUNTRIES ~

OBJECTIVE:

PARTICIPANTS

SPONSOR:

CO~SPONSORS:

Voorburg, The Netherlands

«November .16~23,::1975 =’

To bring together key field people and selected experts
on water and wastewater treatment technology to-enable
them to exchange information and to establish a basis

of commonality, thus furthering a global acceptance of
concepts of adaptive and innovative technologv for de-

veloping countries,

(2) Institutional particlpants may send additiona
representatives, \

USATD/OKLAHOMA Project & IRG/N

UNEP
WHO
PAHD
BANKS
Others

Program Schedule

Sunday, 16th

Monday, 17th

. o o R Cosrtimg
Low Cost Water and.Waste Trea

15.00 hrs: Introduction, Reception

a.m,

New -International Apﬁ?éﬁ&haio Rural Water Supply and

Sanitation - Dieterich, WHO

Project - Redd, OKLA:ii i
TP R S 11T

= -y

IRC<¥fé6ﬁ¢un1t§;watérﬁsupplyiin-D}C.,.InnovaﬁiVefSQ;vgy,

~Slow Sand Filtrdtion '~ Van-Damme, IRC/NL



Hond ay, 17th - pem. o
‘°°“t°~ ~ General.Discussion,Chairman - Butrico :(PAHO)
- Rappotceu:'f;st.'(OU)h

vqu L‘

i Tuesday, jrﬂth\
State of the Art - Chairman, SWisher
;;11. Low Cost Whter Treatment - Huisman, Delft
2. Low Cost Séwage Treatment - Malina, Texas u/ou
3. Systems - Discenza, Maine U/OU
G‘ ‘Innovative Survey - Tjook IRC/NLi
\ Rabporteur - Maxtin,(OU)

AL

p.m.
Workshog Group Sessions
f:x WsCer Technology |
2, Sewage Technology
3. Tuformation Group

4.' Systems

Wednesday, 19th  a.m. & p.m.
‘ Workshop: Group Sessions
1. Water Technology
LT Tt HEF eI

2. -Sewage Technology
3. Informszcion

. b.  SveFon-~

 Shairman Rapportecur
PRI .
1. 'ArbolaLa (CFPIS) 1. Malina (Texas/OU)
2. Reyes (wn0) : 2. Canter (OU)
53 . TJook (IRC). . -3, Martin (OU)

,\{u;.;rWarford (WB) 4. -DiScenza,(MnineIO_l})'_



Friday, 2lst

Saturday, 22nd

v'._v-ﬂollh o

"Ge"ral Session - Summary of Workshops

airme Reports
1. McCarry (Canadian): 1. Arbolata
' 2. Reyes

3. Tjook
4. (See Saturday)
p.n. )
2.“2‘ T,l ;j
Genecral Discussion, COntinued and Histpric Studies\x

[t e

and Village or ‘Emergency Studies - Don (London)

a.m, Systems Approach
General Considerations - Reid (QU)WP

,Socio-Economic Data - Warford (World Bank) .:

-Models" - Discenza (Maine/OU)

HE
“Pola

{Technical Data -~ Law (OU)

Validation - Camp/Dresser/McGee (To be selected)
Transfer/Implementation - Van Damme (IRC)

Chairman - Shipman (World Bank)

Regional Conferences Planning Panels

a.m.
General Format Transfer Phenomena - Reid (OU)

4 bekshop Reports - Warford

*Panals .o e

Latin America - Sperandio (CEPIS)
Mid EasL/Africa - youb (AUB)
Far East - Pescod (AIT)

* Rapporteur - Law (QU)%;xl



. Baturday, 22nd pom.

Closing Session - Summnry ,

;1 : P [1 ,,' : -

Global Conferences and Reporta”
LA - Sperandio (CEPIS) '

ME - Ayoub (AUB)

FE - Pescod (ALIT)

Chairmen - Van Damme/Reid
Rapporteur~ Canter (OU)

. Preceeding General Editor -~ Martin (o)
Content Review/Control - Reid and Van Damme

.Background Papers!

1. Ulovs Model’ g Historic Studies - Reid
.. 2. 0. . utudy It ~7.**Innovntivc Designs
30 Kies 8. Statc of: Art, Draft - Vil]npc
B "4Q Stnte of Art. Draft - Water ﬁ“Fmergency Techniques

*
1

.5 State of Art, Dxnft = Sewage’ 9} r:Project Reports



