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Appropriate Methods of Treating Water And
' Wastewater In Developing Countries

‘DATA REQUIREMENTS

Compiled by

.1 The University of Oklahoma -
.;Bureau of Water and Environmental
= - Resources Research -
Norman, Oklahoma 73069




* “FROMTHE ‘AUTHORS "

‘The” data requirement forms have been SNt OUL BEVEIAL LLUEH, LUL LiCLu.

_validation., Ihe format and contents ‘have also been modified many times..ig

However iin order to keep these forms:up to date and useful, continuous

:modif“'ations and improvements are necessary.' Therefore, any suggestionsg;

‘on the‘content or the format of these data forms will always be welcomed.i;

Please send your suggestions to:

‘ Professor George W. Reid or Dr. Silas Law ;
' The Bureau of Water & Environmental Resources Research
The University of Oklahoma
202 West Boyd, Room 301
Norman, Oklahoma 73069 U. S. A.



_ INTRODUCTION.

o gl (,',‘ IS TR T S S R R RIS SR ) - .
The University of Oklahoma is conducting a project which will develop,

‘u;-r ';’n‘.A .',--’~.’¢ i . - ) FLPRU .
' 'u"'l AR VR -,‘»H,i:‘cf.‘”“fl‘ ,‘ St TG "%“‘,w\ v ‘vj’..‘ IRt 2y S T

4 '. o ~-s<-’;'«,-'- PR ,,_,..,»,..,‘,‘. T e T e
5; K o ‘,,_ ol g ARV A ’),;, !',‘A‘v';‘t

:Qwastewater treatment technology for sites in developing countries.' The
- R SR G ‘.f‘f‘«“*-.’f‘-' S T N LN R R A
project involves and will produce reports on:

54 s S e T s
' l ST f.;u.,,‘,u G

l; A‘state of the art study.

- 2. Data collection and reduction formats.
- R
- 3. Development of a global ‘network of adaptive and innovative

." ‘u'_':

technology for water and wastewater treatment process studies
Athatlinvolves unique and adaptiveﬁtechnoIOgY£ KA

4. Development of a prediction model-to-help planners select
suitable water and wastewater treatment:processes appro-
priate to the material and:manpower resources capabilities
of particular countries at:particular:times:.. - - ‘&

Itiis important%thststheIOVerallaprOject“100k at ‘and-collect simular

and:standard information. For this purpose that data has been formatted

by the following categorles s iyl

1 A mailing by IRC/NL on Innovative or Practical Application
#+,,0f  Technology. (not. included herein). wr Pibd ew :

FL 'fJ.

QZSg A mailing by OU on Water Demands (not included herein).,

b S Y NS 5
f3.-'Basic information necessary to use the Predictive Mbdel -
;147 Data:;Form A.and-B. This is for all model validation studies,
rweither .as users- or confirmation testing. el

,4}"Process Information - Data Forms c, D, E and F. This>is for
i+ detailed analyses of ‘individual technology, its chsracterization
_its preferences and suggested analytical tests. o .



These''data are formatted for compleéteness; -easy comparison:and : -

logical process evaluation data, such as turbidity vs. 1oading, etc.i“

which is not being formatted herein., 7,

'LIST OF: DATA FORMS

Dats Form A. Demographic Data

;Data Form B: - Socio-Bconomic Data

~DetaaForm:C ; Process Data*
?DataJFOrm DzwvAnalyticalaTestsGw”
Data Form E.L,Operational Data;

Dats Form Fn Facilityi Construction vost:vaca

 INSTRUCTIONS:

i?ﬁEach project will need to‘fill out" the appropriate Datar Forms

2.

GS:

%,

PIRe

Any project in planning stage 'will need: to fill ‘out’ Data Form A
(Demographic Data) and Data Form B (Socio-Economic Data)."

'""-"é_’}, .

‘Any project or process already in existence will needqto fill out
Data Form A, B, C (Process Data), E (Operational Data), and
F (Facility Construction Cost Data). o

‘If two projects are in the same community, one Datafrorm A anu vata’,
Form B can be used for both projects. T

 Data. Form D does not need to be filled out., It only shows. all’ the

‘tests which can be conducted by the water test field Kit I; II and. III



DA TBNTIFICATION

. FACILITY TITLE:

"RESPONDENT :

] N
5t

_-Aédress:

- OWNERSHIP. OF THE: FACILITY

Owner's Address:

NAME'OF  COMMUNITY TO BE SERVED BY THE FACILITY:

P

Town or City:

State or Province:

Country:




DATA FORM A

DEMOGRAPHIC DATA

fPlease check the appropriate ‘category" in each queation: . If-exact:,figures
are not available, give the closest estimate.

-

?1.' Present Population Served - The figure or estimate of the present popu-
~lation served should reflect the number .of inhabitants that: are being
_served by the present water or waste water treatment facility.

i Actual population . ‘pr estimate’ the following:i:

;;ﬁfnetween 500 and- 2, soo people
2)...2,500 - 15,000

3) 15,000 - 50,000

50,000 - 100,000

.(5) . Other (apecify),mvhr?,wh,m;;
Thf'ﬂ‘v Source of estimate _

(1) .Less.than 1%
(2) 1% - 1.5%
3) - 1. sz - 2,02
(4) 2.0% - 2.5
5). 2.5% - 3.02
6) 3.0% - 3.52
(7). 3.5% = 4.0%
;“:fGreater than 42 .
‘,Source of . this.estimete,u%f<wa3~v:m»vq




* S0CIO~ECONOMIC DAwa~«: i

A heck the appropriate category for the following.

Approximate level of education obtained by inhabitants living in the -
L community. ‘

SR B oy « LGN ecanicaL ..o
Level cons Nonens sy Ptimal‘}' SChOOI-,, nﬂ,tit“te . C°1188e

(1) " 95% 4% 1% 0% 0%
(@ 70% T 17 T 3% 1%
g ¥‘(3)~ - ssy T 223 Wy . en . 3%

;“(417'”“ T R A N

(5) Others (specify) ’ ' o

- ‘..

“2} Approximate distribution of Labor Force in the community.

ﬁmLeyel,ﬁﬁi Unskilled +. SemirSkilled ..n:i:P rofesaional
(‘1)'_; .»97% DUt T D g Gy .6'31%‘; !'.(:-!.,’:k\,’;“:;,';x{';
(2)4 80% : o oo w16k e oy :jaie:*;er’:-‘.fl’ 4% 3~ .

3

fj“Ayefaiefaanoaigincome,pet-family in.your -country currency.

amount ' ’5;:f,:;,,;?f unit

e e S B Y .1‘ ]
If”‘vailable, alao check the" approximated U. 8. dollare .equivalency of "
thia amount shown in the following &

_;‘I?S & ' 'Nm W {pg i ,‘ g

WA Rewd

. ;-‘ Less than $100

‘@ $100 - $5oo o
'f'ffssoo - $1,000

)" $1,000 - $3,000
iYGraat.: thes §3, ooo



* ‘Among'.the highly skilled and technical workers (for example, engineer

hemist, etc ) what percentages of these are- non-local or non-native

eople ? A .-

Less than 10‘7
**102 - 254;

“ Tgsbz - 751!:
(5).+75%.= 100%.

5. Are there any’ primary and secondary schools operated by voluntary or
miseionary organizations rather than by the government itself?

(1) Yes (2) No
'yIf answer is yee, what percentage? S Z :

16y What: is the h.l.ghest grade offered by'" any” 1ocal scho.ols on a regular
o basis? (Circle one). ' R

FRaE

1 " At

. ,4 EU ;,;.5:,..,{.‘, ot g Cenars
T O T |

?neareat high school offering the 12th grade?

(3] «_’:30 - 50 miles (or 48 - 80 kilometers) o !
: -'fi‘(_“‘t’)i";_'creater than 50 milee. (greater than 80 kilometera
(5) j‘_,“Other (specify) PRI '

= : _ ‘:7:12*._._'

5I1f,the number selected 4n’ #6 above is less than 12, how;i'_f‘a‘r:"iawayl i"\s,fﬂthe



http:selected.in

S mbesscaler GHeTe: gy LoD 1D~ e VICe T TraININgG Programs: 1n’ the: [communL Ly ¢
sponsored by either ‘the government, tradelorganization, or: local
industry for their employees?pg

1~5f[beneficiaries are:poor.; .-.u

,'5?Limited ability to repay, however, the? enefits’ex'eed the
. costs.” e o T

:ﬁfRepayment prospects are . good, the beneficiaries have
o ralativelv: high incomeg.. ' i« it =ity Wt

14, 1s unemployment, widespread by local standard?.

‘ "”'5ment r for other programa designed to upgrade the skills and enlist "
it ‘ticipation of the inhabitants?

(2) No W‘

l_Arejﬁdvisory services .widely available to farmers for: community develop-



B-4.

’ailﬁyffnbxmost college or university.students of the community. receive theif:

- “.education in neighboring_communitiea,’neighboring.countrieq, or
‘other foreign countries? e

(2) Yes (2) No

?W17¥?’Ihe level of technology availakie can generally be classified as

L (1) Hand tools only , o
@) Mechanical tools (i.e., gasoline powered equipment)

-, {3).  Chemical products (i.e., ,fAertilizérs,.\ chlorine, pharmacentical).
(4) Electronic technology gi.e.y televisions, computepg)"

Eefpdbiic émployment'sefvicesxreadtlyraVaflabréZJﬁay

'fQﬁestioﬁs 20-23 relate to the availﬁbility‘of materials and»eqﬁibmeﬁffﬁbﬁf;
~directly related to the application of water and wastewater control. Check
those items that are NEVER available in the Community. -
20. Operation: Which of the following are NEVER available in“théélaéé <
' Community? ' I

- (1) water meters ,

;;__ (2) Soldering equipment

—_(3) Acetylene torches o
. (4) Recording devicess €eBey th??m°§faf§ E
2 (5) Laboratory equipment, e.g;g'tésthﬁbgs

;__; (6) Portable power plant. e;g.;;éqébiiﬁéiﬁowergglglec;;;ciﬁg;
—_(7) Motors, generatoré, e.g.,v1-3vhorsepowef éiééﬁfié;ﬁh?n;;i
— (8) Water Pumps S o



%21 Process' Which of the following are NEVER available in: the: local*
R community: L

;;;;"(1); Pipe (clay, steel .cement. plastic. cobnariiate’yi:
—_ (2) Plpe fiteings
SRR ). Palnt
ff‘:f1Va1ves ,
.‘Jva‘Vacuum Gauges :4,
(7 AHeat exchangera

22, Operation and Maintenance Supplies: rﬂhicthfoﬁhé‘fﬁiibﬁihéﬁérﬁﬁﬁgvggf
“3. available in the local community? -

Silica sand
'Graded gravel
CQECIean water

";Chemicals Which of the following are. NEVER_available in ‘the' local 8
community ? e

ot, . etc.)



- Approxinate per Gapita vater demand daily (gsl/c/d or 1/c/d).

‘Q(Z)g Shallow.
:ééf’AIsba central wastewater (sewaée) collection system in existence?
| (1) Yes : _‘__;;_ (2) No
Is this system separated or combined,withlstorm watetidrainage?
(1) Separated o ~:wn(2),«Combined»-f.*u(uw

_ 29 » Is the following wastewater (sewage) data available? Please fill in the
percentage of: people in the, community that -are: . -

ifl) ‘Currently connected to the system %

.. (2) -To be connected Within 5 years of
' the start of‘the project. .. .. ... =1

fff(S)‘aTo be connected within 10 years ;. _. e_.-;zh

30: fAre industrial and. commerical concerns -using the waste water system and
IS & so, in what quantity? (in thousands of gallons or percentage estimates)

(1) Currently o - : 103 gal. , oi‘ _.” A % .
(2) Within 5 years . 103 gai‘.’ 6r : - ‘%

(3) Within 1o years ______ 208 gal. " 3?“‘ D

(4) SO% = 758




Be7

"*32 . What: percent ofthepopulation in the local’ community* obtains water
’supply from cenrral village or street “hydrant? .

(5) 75% - 1002

3§,ﬁ In the, -Judgement of the respondent, which of the following most
appropriately describes the present water treatment facilitx in the
local community if there 1s one?
TeChnology Advancement

(1). Simply a transfer of a process that had been successful elsewhere.

(2) An adaptation of another process but altered to accommodate local
. " characteristics.

—t——

(3) A unique process developed especially for the characteristics of
this site.

Quality of'the Facility

(4) A breakthrough for enhancing the deVelopment of this country.

(5) An important feature for the local people but not significant
to overall development of the country.

(6) Of little use to the local people.

34. In the judgement of the respondent, which of the. following most appropriately

describes the wastewater treatment facilitx in the local community if there
is one?

Tech!l.?loswdvan_cement

(l) Simply a transfer of a process that had, been successful elsewhere.

; (2) An adaptation of another process but altered to accommodate local
» ﬂ ’ . characteristics. e - ,

e (3) A unique process developedygspecgally%;erthew%haracteristicsiof‘f
n this site. ' I A



B-8:

;Quality:of ‘the Facility.

() A breakthrougn

,r5ﬁgn tor,enhgnc1ngkthe development of ‘this

;V”(S)ngn ;mp¢itéﬁt"feéturé~fdrfthé localgﬁébblé bht%not‘signi-
w”1[ ’;:ficant*tp”bvérall4dévelbpmeﬁt of:‘the. country;’

;»f{6)ffbf 1i£tlé use to the local peoplé.’

']35} ﬁRaﬁ?Watér:and Wastewater Quality in your Community.

Raw Water Quality - The purpose of this section is to pro-
++vide as input to-the model the results of tests that have
been carried out on thz input or raw water. Presently, the
results of seven tests are requested; however, only two are

required, turbidity and coliform.

“(1)*" *Number ‘of coliforms ° ~_(MPN/100 ml)

(2) Murbldlty _ (mg/1 or JU)
F(3)7 BOD Uatenos baaiiec o (mg/1)
(4) pH » (00— 14)

Rl T A R S

(5) Dissolved oxygen _ (mg/1)

mm(ﬁ)@.Ie@pegatpre: Y A (qc)

it g ge g
ST R

) ohlorine " (mg/1)

Pty

_B; .Wastéuater Quality:

s Wi
(1) hpardne;

(2)‘ %To;él'dissplved sol

d___ _ (mg/1)

(3) *Dilution | " (CFS/1000 PE)"

P R e U s WA N RId B P A B v h g T
*'Data’neéded for'the’predivtive mbdel’’



PROCESS DATA .
Do e b ol e
-Please supply the following data related to the treatment ‘process of the

project, If there is more than one treatment -plant), please fill in ONE
data sheet FOR EACH PLANT. :

For Water treatment process, please fill in PART I;” and for Sewage treat-
ment, £111 in PART II, Indicate the data either in metric units or in
British units, ’ ‘

PART I: WATER TREATMENT PROCESS

1.  Title of the process at your plant: _ A » .

2, Please check the appropriate water treatment process or processes in
the~following list which fit the one(s) used at your treatment plant.

PW1 No-Treatment
a. Groundwater (not construction, etc.).

b. Catchment Control

PW2 Pre-Treatment :

a. Turbidity/Sand = Plain Sedimentation
b. Algal Control - Thermocline Control
¢. Copper Sulfate (CuSOy):

d. Microscreen *

Slow Sand Filtration

a. Conventional, manually cleaned
b. Upflown:

¢. Crossflow (dynamic)

d. Dual media

Rapid Sand Filter-Conventional-

a. Conventional o

b. Surface Aggitation (air, water, mechanical)
¢. Dual media (sand and artificial)

d. Upflow

IIERIRIERNRE



;ROPId Sand Fllter - Advanced

‘a. Multi-media (sand, garnet, cool)

b. Plate or tube settling
c. Polelectrolytes (ionic and anlonic)
d. Biflow

- @+ Dynamic .
fs. Valve-less:

~ASoFten|ng }
"a, Lime soda-
'b. Zeolite

‘Disinfection
‘a. Disinfection-chlorine
b. lodine
¢, Ozone

d. Ultra violite” -

e. Lime, CUSO4

.-,f. Energy (Pasteurlzation)

" Taste Odor - Fe, Mn

a. Acration

b. Zeolite .
c. Chlorine '~

d. Adsorbent - Char.

Desalting - Salt
a, Mulh,)le effect

b. Freezing out

c. Pressure

PWIO Desalting- ~Brackish
. Q. Electrodialysis (ED;,

~—_b. Reverse Osmosis (RO)

¢. Chemical

PWII

Contommenf Filters

~a. Dunbar

_ b, Coconut fi'ber/churred tice-
<. Asbestos/charred plne needle



3.  Source

Ko vpaed gt s e Towiom A U,
I £ YRR RO apbEe P OD g

(1) River or stream

(2) Lake or impoundment

(3) Wells

(4) Sea or brackish water

Sub-tfeatment methods used

4, Settling

—— (1) simple sedimentation

(2) Coagulation

(3) Tube or plate
| (4) Upflow

(5) Coagulation material

8. AL (50,)4
b. FeCl3

c. Polymer
d. Other

(6) Approximate design criteria used
a. Loading rate, (Q/A)

| Bfitiéh Units Metric Units

(a) Less than 500 gpd/ftgor (a) tess than 20 m/day

(b) 500 - 1,000 or (b) 20 - 40

(c) Greater than 1,000 or (¢) Greater than 40
.b. Detention time in hours

() %¥-1

(b) 1 -2

(c) 2 -4

(d) Greater than 4



N

5. - Filters

(b)
@
(d)

LDesign capacity (Q)

'Btitiah Units

Less than 0.5 MGDi. or

Metric Units L

(a),wLess than 0 025 m /aec

LS RTINS AT RETTRT S R

0 5 - 5 ‘; or

5= 20 . or

Greater than 20 or

— .(») 0. 025 - o 25

BRIt
EEPTE HNUL LA

e () 0.2 25 - 1 0

&y

(q) ;Graater than 1.0

Stirring and/or mixing devices *

(a) :
(b) Impeller (paddle, turbine, propeller)

Baffle

-k(C) Adr

(1) Rate of flow

g

(2) Filter media

: ,,.; _I

RS g

N o ."

>c'o

oy ‘h'.'

S%

Rapidf(approximately 2 gpm/ft

e . f,‘, o

Sand

Multi-media

Other o

a, Slow (0. 05 to 0.10 gpm/£t" or o, oog te 0,004 M/nix)

or 0. 08 M/min)

Graater than 2 gpm/ft2 or 0. 08 M/min



(3) “Hydraulic mean size (10% by weight of " the filter media will
pass through this sieve size) o -

b.

B T e R T

i ‘(4)w Depth of media

British Units

8.

b.

Co

- 0. 2 mm
0;6‘mm

O

ol

Metric Units

-

Less than 40 inches or
40 - 50 or

Greater than 50 .. or

(3) Controls for backwash

a.

b.

Mechanical or hydraulic

Simplified or operator controlled

(6) Direction of flow through filter

b.

Ce.

Upward flow

Downward flow

Both

(7) Control of filtration rate

" Rate controller
Declining head
Siphon head

Other (specify)

B3
Ty

1> ;:" A

b

.+ Coq

Less than 100 em
100 - 125

Greater tyan 125

6. Disinfection method

— @
(2)
— O
(%)

Cl, (___gas, ox

1iquid, or
Li@ef

‘Ultra-violet

Ozone

. (5), ‘Other

L. 'HTH)



S ;szAGE TREATMENT PROCESS o

Title of the Drocess ‘at vour Dlant°

; ' Primory Conventionql
. a, Separafe
s b - Combined

___PS2 “:Primary Stabilization'Pond

a. Single Cell
b. Multiple Cell

PS3 Sludge - Conventional
- a. Conventional
b, Heated
____c. Thickened

- d. Staged, including mixing

PS4 Sludge Advanced
" ___a, Zimpro-Pyrolysis
--',_:—-b. Incineration
——c. Fertilizer

PSS Sludge Combined ~ lmhoffm

P56 Secondary - Standard Filter

PS7 ‘Secondary - High Rate Filter
; a. Bio-filter
b, Accelo-filte-
oo Acro~filter
_.._d, Blosorption=filter

PSBI Secondary Acflvafed Sludge
L de Min, solids T e
b Conventional

Pleasc ‘check- the appropriate treatment ‘process: or; procesaes in the
following which f:l.t the one(s) used at your ‘treatment plant.



—.PS9 Secondary Extended Aeraﬂon (Oxldahon Pond)‘
__ a. Dutch ditch '

b, INKA

S— Aerated Iagoon

PSIO Dusmft.chon - Chlorme

PSII Aquu = Culture
____a. Fish, culture-milkfish, tilapia, bass
b Voscular plants - Hyacnnth, Kang Kung
—c¢,, Ecological
"i:l. Irrigation

PSIZ Dlluhon
‘Coarse screens
b Fine screens

¢. Chemical Precipitation, Guggenheim

PSI3 Individual

____a, Septic tank
____b. Clivus multrum
_____ €4 Sonitary pit privy

PS14 Individual (Advanced)
a. Chemical

—__ b. Thermal

3. Type of separate sludge treatment

(1) Anaerobic

(2) Heated

(3) Vacuum filter
(4) Aerobic

a3

, (5)' x &I_?lxing



4 SIudge disposal

fﬂT;——- (1) Dumped at sea (4) Disposed of as land £111
Zi(S) Sludge lagoons

(6) Others (apcci‘y)

"};___ (2) Incineration
(3) Used as’ fertilizer

5. Désién;c&btcity

' BtftishtUhits , . Metric Units
— (1) Less than 0.1 MGD or — Less than 10.004 m3/sec
— (2 o0.1-1 or @) o. 004 -'0.05°
(3 1-5 or . (3): 0.05:= 0.25
(% 5-10 ‘6f (&) '0.25 -.0.5
__. (5) Greater than 10 or ___ (5) Greater than 0.5

6. Soiids and Grease Removal

(1) Manually cleaned screens
(2) Mechanically cleaned acreens,
and the Use of Screen is
___ (3) For grit removal only
(4) For grease or floating wastes removal only
(5) For all purposes (both grit and grease)

7. Primary treatment design

(1) Loading rate in clarifier, (Q/A

British Units Mettic Units
. 4a. Less than 750 gpd/ft2 or - t. Less than 30 m/day
b, 750 - 1000 or  ___ b. 30 - 40
E;;;;vfc; ‘Greater than 1000 or e C. Greater than 40

(2)Y1Detention time: (t)
13 Less than 1 hour
"bs 1= 2 hours
;{¢gt'ﬁotguthah“2 hours



8. Secondary treatment design

(l)f‘Tricklingyfilter

_ﬁﬂf.n,British Units ée;‘ “Metric Units
_;;_;.a.x 0.1 1 O 1b-BOD/yd /day- or _ ‘a;»¢0 06 = 0 6 Kg=-BOD/m”/day
o Phe 100 - 4, 5 . or ___ bi 0.6 -(2,6u“
[t e n_4 5 - 6.OWW‘ 'orﬁif_gigg ce:n2:6 = 3,5
— d. 6.0-25 4O, . dy 3.5-15
— ©. Greater than 25 or. ___  e. Greater than 15
AR Byt |
'¥2)N”§and filter loading

HA , :

’British Units ' | . Metric Unité‘
— 8+, Less. than 50 1b-BOD/acre/day. a, pessitnan's;b g-BOD/mzlday
:;__ 'ﬂf"”56 -'ibo N :or __;; b. 5 - id -
— ¢. 100 - 250 or __  c. 10 - 28
____ d, 250 - 500 or ___ d. 28 - 56
—_ e, Greater than 500 or e. Greater than 56

(3) Activated sludge loading by MLSS (mixed liquor suspended solids),
that is, #BOD/#SS.

a. 1/1 or less

b. 2/1 to 5/1

c. 10/1 to 20/1

or by aeration

British Units Metric Units
____a. 0 - 30 1b-BOD/1000 CF or ___ a. 0 = 0.50 Kg~BOD/m
b, 30 - 60 "' er __ b. 0.50 - 1.0
___c. 60 - 300 or ___ ¢, 1,0 - 5.0

(4) Aeration devices

v 1e;u7Compressed air
:;effﬁhﬂgB;ushEd
e “e;~fsntfece aerator
‘r’;igd;ngeddles
e. Other (0Oxygen; etc,)




| Seabilzation pond Loadtn

‘{British Units

*_;c'féﬁé?‘fhéﬁQSO'

Less than 1oo 1b-BOD/acre/dd

or_,‘ T

. hu “r,t. §

é‘Greater than 17

mecr;l.c UILLLY

a.{ Less than 10 g-BOD/m /dayr’

‘*~-b; 10 - 28

2874756 |
G:eater»thén:SG

¢



'DATA FORM D
* ANALYTICAL TESTS
* TEST KITS MATRIX

: n
N TESTS. 218 ol 3
CUUONG T 1 K . o | 518 | o
HEHEIB RN IRE g |25 | Bl
A q el9l&| |o 2:%. H o - 5€?=‘E'g sy
-| -PrOCESSES AN EHERNEIEHE B w|& Al6q AR 2 &
S SEIEIRIEE RS ql 9l sl 918 =] 1215 818 d B3
23|2|4]5|5|8|8(3 54 =) 5| 8| 5|S| 35 =l ] 518 Ble d 5|3
FODE [WATER TREATMENT ,
e [ wo Treatment _ K1 Kl K1 K1
?HZ Pre-Treatment Kf K1 K1 Kl K1
Slow Sand
PW3 | Filteation k1 [x1 , K1 xl K1
Rapid Suand Fil-
P4 | ¢oe=Conven. k2| |ke| |ke| [kelk2 K2 K2 k32| [k2
Rapid Sand Fil-
PH5 | tor-dyanced k3| k3| (k3] [k3k3 K3 K3 K3JK3| [KS
PW6 | Softening k3| [k3|k3|k3| |[x3 K3 k3| [k3] k3| [k3
PW7 | Disinfection K3 K3 K3 X3 3 Ik
PW9 | Desalting-Salt wlkal ks m mmh
Desalting - .
P10l g rnckish K3lk3| [k3 k3| k3 [k3 (k3
PW11| Containment K1 AJJ Kl
e —
WASTE. WATER *ﬁ%
TREATMINT
Primary - *
P51 | conventlonal K1 KL| |kt K1 K1 [K1
Primary - Sta-
2
Ps2 hillzation Pond Kr Kl K1 K1 K1 Kl K1l
Sludge -
rs3 Conventiongl K2 K2 K2 K{ . K2 K2
Sludge -
Psé Advanced K3 K3[K3| (K3 K3 [ [K3|k3[Kk3 K3
Sludge - Com- l * *
PS5 | bined Imhors K2 kflk2| [k k2| [x2 k2 K2 [k2
Secondary -
PS6 Standard Filter K2 K{ K2 K2| . EKZ K2
Secondary-lligh
PS7 | Rate Filter K3 K3[K3] [k3 K3 |K3 K3
.n | Sccondiary=-Acti-
PS8 | vated Sindge K3 K3[K3| (k3 K3 [k3 K3
Sceondary-Ext, )
rs9 Acration. (0x, bd K3 K3[K3] [K3 K3 |K3 K3
Distnfection - . )
Fsio Chlorine K3 K3 K3 K3 K3
*
PS11] Aqua-Culture RIIK3 3 K3 [K3 K3 K3 k3 k3 k3 K3
PS12|Dilutton k2 k2| k2 k2 lk2 fed
PS13} Individual K1
o172 | Individual -
p514 Advanced K1

Note: K1l Tests run by Kit I for Level I'p;dcesSeé.v

K2 Tests run by Kit II for Level II processes
* Proposed test, may not be in the kit. K3 Tests run by Kit III for level III brocesrsa



*
k4

DATA FORM E

OPERATIONAL DATA

Please check the appropriate category related to the operation of the treat-
ment plant.

1. Type of treatment plant.

(1) Water treatment

(2) Sewage treatment

OPERATORS

2. Availability of trained or skilled operators
(1) Easy to find
(2) Difficult to find

3., Existence of a standard or system for evaluating the qualifications of

operators
(1) Yes
(2) No

4. Short course or other training programs available for operators
(1) Yes

. (2 No

5. Reason for leaving employment at the treatment plant
(1) Better job

(2). Discharged

(3) Others (specify)

6. Average age of operators

(1) Less than 20 years old
(2) 20 - 30

(3) 30 - 40

(4) Older than 40



':Quality oonperators :

i(i)ebNor dependable
(2)“ Fair

»5(3) Good-

.Qf(4) Excelleue

135y 'Leéetibn'(distahee) for obtaining chemicals . ..
o (1) Local |
(2) In-country
(3) ‘Out-of-country

P — chemicals
| (1) Easy to obtain locally
(2) Difficult to obtain locally
oot ;s(3) Easy to. obtain non-locally
(4) Difficult to obtain non-locally

MACHINERY, PARTS, ETC.

’10.v Cause of machinery breakdown
e 'i(l) Operator error o
(2) Product failure

(3) Others (specify)

Sriw ,L\. g

.,115 Time incerval for “replacement ‘of ‘machifiery or-‘parts
(1) Too often as compared to the expected life of the item

(2) Not 80 often as compared to the expected 1ife of the item
f b e

;3(3) Routine replacement~ -

"ﬁ Delivery time of ordered parts
= _ Léss than. 1 week P
(2) .Between 1 and 4. weeks
_:;iBetween 1 and 6 months
<c;{-Between 6 months and a year

iﬁ£Mbre than one year



13.: Parts replaced are usually

;;;__ (1) Ordered specially

—_ (2) Off the shelf (common parts)"

@) Other (specify) (e.g. ordered from out-of-country)

14. Repair of machinery
... (1) . Repaired locally

(2) Repaired in-country

(3) Repaired out-of-country

(4) No repair, replaced by new one

OPERATIONAL FAILURE (TECHNICAL)

15. Characteristic of raw water causing difficulty in treatment
(1) Turbidity

(2) Algae

(3) Other (specify)

16. Operational failure due to the following
(1) Storage, describe:

(2) Pumps, describe:

(3) Lack of water
(4) Other (specify)

17. Failure due to the process design.
(1) Under-designed

(2) Improper d=sign

(3) Adequate design. Why

(4) Other (specify)




SUPERVISORY CONTROL

18._ Inspection of Plant f‘:“
;;:.- (1) - Regular inspectio:
‘ s local o b
. 4b. Regicnal

-0 National '
‘d. Other (specify

o yef;Active supervieion at the plan

‘ ‘a” #'At the plant
i@ Regional

;_;; '(3) Central (National)
(4) . Mobile

-

TR ‘ni wih 3

:PROBLEMS NOT SOLVED BY PRESENT FACILITY

:20. Technical problems of effluent
(1) Odor of water
(2) Taste of water

! —, i NS S Y i C e o
o O 1 T L L S i Ve asvnb i

. (3) Color of Waterﬂmw”m
;;;;_-;(4)v Turbidity of water {
llt;f(s)fﬂNone » ‘
_ (6)" Other (specify).

rale RC T RIS T ST I

?(1) Extreme difficulty in financing
?(2) Moderate difficulty 1n financing
‘ ¥(3) No problems |

. J(‘A -
PYPEN



- OTHERS

}#22.fﬁbﬁé;étidnélfcést{ahdvcapécify? 

O capstey tn mi1lion galions/day or n n”/de.

“Amount’

Unit.<k

(2) Total annual operational cost

{Amount

“Currency Unit

(3) ‘Annual opersacional cost for personnel (payroll)

Amount

23, Administrative problems

(1
(2)
3
%)
(5)

Personnel
Managerial
Supervisory
None

Others (specify)

“Currency Unit




DATA FORM F

FACILITY CONSTRUCTION COST DATA
A

Please answerfthemfollowing«related~QO the construction cost of the project.
If there are more than one facility involved, please £ill in ONE question-
naire FOR EACH.

l. Type of titeatment:

Water treatment

Type of process:

check whether it is water or sewage treatment.

Sewage treatment

2. (1) Year the plant was built
(2) Population served by the plant

(3) Construction cost in U.S, dollars $
or construction cost in your country's currency

Type of process:

amount

3. Percent of total cost for labor

(1)
(2)
3)
@
(5
(6)

Less than 10%
10% - 25%

25% - 50%

50% - 75%

75% - 90%
Greater than 907

4., Percent of total cost for material

(1)
(2
(3)
(4)
(3
(6)

Less than 107
10% - 25%
25% = 50%
50% - 75%
75% = 90%

Greater than 90%

currency



54 ;Percent of ‘total cost for engineering fee.

11_4

oﬁlf Percenr of the total labor cost spent for skilled labot

TR 46 LTRSS ST P

(l)’ Less thanoigz &
(2) 25% - 50%

N “,",‘,(,'3);.,,50%.,,_. FE -
(4)i Greater than 75'

A e L e~ e et A ok b b b et 1 o4 rs o s o

)7}f5$poroxlﬁate daily wage for unskilled labor in your country's currency

h '~"amounc i currency ulnL

and if ‘available, please check the category of U. S dollar equivalent
shown below

L '(I), Less than $1/day
e (2) 81 - $3/day
___(3) $3 - $5/day
() §5 - $10/day

i (5) $10 - $15/day
- (6) Mofo\than $15/day

Qa;iiaootoki@ato,dally’wége)fOraskilled labor in your country's currency

'.amount | cﬁtféndY“ﬂhit
and 1f available, please check the category of U. S, dollar equivalent
ehown below o felenyu
"_(l):ﬁLess than U. 8. $2/day
(2) %2 - $5/day
(3) §5'- §10/day
‘hf“{¥$lo;'i$15/day
.,f?{$15 - $20/day
(6) ‘More than §20/day




| 9. In terms of the total cost’ spent for material, what percent was spent
for material that ‘was found :ln-country?

.-(1)-' Less than 10%

(2) 10% - 25%

(3) 25% - 50%

(4) 50% - 75%

(5) 75% - 100%





