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INTRODUCTION 

The present Volume II, Plans, of Technical Document Series 8, 
Modular Plants for Water Treatment, contains the plans or drawings re
ferred to in Volume I, Text. The two volumes make up a single compre
hensive guide for the selection of appropriate treatment processes on 
the basis of raw water quality, community development and type, and 
institutional operation and maintenance capability at the location in 
question. 

LiBHAHr K!> MM%4> 

_.i.:ar:.'2'.;xi-j| Refti;.:.^ u a w t 

»r Community Wiiar Supply 



LIST OF PLANS 

1. Sequential" process to select treatment plants as a function of water 
quality and degree of community development 

2. Intake - vertical prefilter 

3. Intake - horizontal prefilter 

4. Pre-sediraentation basins 

5. Variable head slow sand filter - type 1A plant 

6. Variable head slow sand filter - type 1A plant 

7. Variable head slow sand filter - type IB plant 

8. Variable head slow sand filter - type IB plant 

9. Variable head slow sand filter - type 1C plant 

10. Variable head slow sand filter - type 1C plant 

11. Variable head slow sand filter - type 1C plant 

12. Simple high-rate settling unit and variable head slow sand filter -
type 3 plant 

13. Simple high-rate settling unit and variable head slow sand filter -
type 3 plant 

14. Simple high-rate settling unit and variable head slow sand filter -
type 3 plant 

15. Unit process organization in slow sand filtration plants for rural areas 

16. Simple high-rate settling unit, rough filter units and slow sand 
filters - type 5A plant 

17. Simple high-rate settling unit, rough filter units and slow sand 
filters - type 5A plant 

18. Simple high-rate settling unit - rough filter - slow sand filtration 
- type 5B plant 

19. Simple high rate settling unit - rough filter - slow sand filtration 
- type 5B plant 

20. Simple high rate settling unit - rough filter - slow sand filtration 

- type 5B plant 

21. Details of slow sand filter treatment plant 

22. Details of weir, hypochlorinator and slow sand filter bed 
23. Direct upflow filtration plant - type 6 plant 

24. Direct upflow filtration plant - type 6 plant 

25. Direct upflow filtration plant - type 6 plant 

26. Direct upflow filtration plant - type 6 plant 

27. Direct upflow downflow filtration plant - type 7A plant 

28. Direct upflow downflow filtration plant - type 7A plant 

29. Direct upflow downflow filtration plant - type 7A plant 

30. Direct upflow downflow filtration plant - type 7A plant-

31. Direct upflow downflow filtration plant - type 7A plant 

32. Direct upflow downflow filtration plant - type 7A plant 

33. Direct upflow downflow filtration plant - type 7B plant 

34. Direct upflow downflow filtration plant - type 7B plant 

35. Direct upflow downflow filtration plant - type 7B plant 

36. Direct upflow downflow filtration plant - type 7B plant 

37. Direct upflow downflow filtration plant - type 7B plant 

38. Direct upflow downflow filtration plant - type 7B plant 

39. Rapid filtration plant - type 8 plant 

40. Rapid filtration plant - type 8 plant 

41. Rapid filtration plant - type 8 plant 

42. Rapid filtration plant - type 8 plant 

43. Rapid filtration plant - type 8 plant 

44'. Rapid filtration plant - type 8 plant 

45. Prefabricated rapid filtration plant - type 9 plant 

46. Prefabricated rapid filtration plant - type 9 plant 

47. Prefabricated rapid filtration plant - type 9 plant 

48. Prefabricated rapid filtration plant - type 9 plant 



BASIC 
DATA 

TYPE 2 

TYPE 8 
FILTERS ONLY TYPE I - 2 YES 

SSF 

DUF 

TYPE 6 

GP + 
SSF 

v NO, 

HRSt SSF 

TYPE 3 

OU-DF 

TYPE 7A 

TYPE 9 

RF 

TYPE 
9 

YES 

• PS 

RF 

TYPES 
• PS 

R F 

TYPE 9 

YES 

t PS 

NOTE 

I . THE TURBIDITIES USED FOR PROCESS SELECTION CORRESPOND 

TO MAXIMUM TURBIDITY VALUES !N THE ADJACENT TABLE 

2.. NORMAL TURBIDITY ' MEAN TURBIDITY IN DRY SEASON 

AVERAGE TURBIDITY • MEAN ANNUAL TURBIDITY 

MAXIMUM TURBIDITY • MEAN ANNUAL TURBIDITY + 2 STANDARD DEVIATION 

3 -THE SLOW FILTRATION PLANTS WITH SEDIMENTATION AND/OR 

PREFILTRATION ARE ONLY CAPABLE OF TREATING WATER WITH TURBIDITIES 

ORIGINATED BY PARTICLES WITH A OIAMETER EQUAL TO OR GREATER 

THAN 1 MICRON 

NORMAL TURBIDITY 

AVERAGE TURBIDITY 

MAXIMUM TURBIDITY 

TURBIDITY 

= 10 

30 

SO 

100 

VALUES (NU) 

100 

ISO 

250 

250 

750 

1.200 

250 

750 

1.500- 2.000 

SSF 

R F 

PS 

DUF 

IP 

HRS 

DU-DF 

GP 

DDF 

L E G E N D 

SLOW SAND FILTRATION 

RAPID FILTRATION 

PRE SEDIMENTATION 

DIRECT UP FLOW FILTRATION 

INTAKE PREFILTER 

HIGH RATE SEDIMENTATION 

DIRECT UP DOWN FILTRATION 

GRAVEL PREFILTER 

DIRECT DOWN FLOW FILTRATION 

SEQUENTIAL PROCESS TO SELECT TREATMENT PLANTS AS A FUNCTION OF WATER QUALITY 

AND DEGREE OF COMMUNITY DEVELOPMENT 

PLAN N« I 

CEPIS / PAHO 

DATE : JANUARY 1981 



TECHNICAL SPECIFICATIONS A'i 

1. MAXIMUH VELOCITY OF I IE STREAM: 3.0.0 "'M 

2. WATER QUALITY 

- M1N. TURBIDITY 15'1 N'ji^low f i I t ' 11 i on ) 

- MAX. TURBIDITY 750 MU (Simple- scd i-ienta t ion 
and s 1 uw filtration) 

3. MAXIMUM PRrrilTFR CAPACITY: 1 '»'/•> 

<). FILTRATION VELOCITY: 0.25 ir/li 

5. PREFILTER DIMENSIONINC: 

(A) ONCE THE NECESSARY PRtFILTER CAPACITY HAS BEEN CALCULATED 

ASSUME THE NEXT LARGEST r\_m IN COLUMU. Q ) 

<B) SELECT THE NECESSARY AREA IN COLUMN Qj 

(C) DECIDE PREFILTER DIMENSIONS BASED ON LOCAL CONDITIONS 

(D) SELECT. FROM COLUMN © THE DIAMETER OF THE SECONDARY 

DRAIN CONSIDERING THE MAXIMUM DRAINEU AREA. COLUMN Q 

AND A MAXIMUM DRAIN SEPARATION OF 2.50 » 

<E) SELECT THE DIAMETER OF THE MAIN DRAIN FROM COLUMN © 

ACCORDING TO TOTAL PREFILTER AREA IN COLUMN © 
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« 3 / h 

J 6 

S 4 
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. _. ... 
A » e 
AREA 

14 4 

2 1 . 6 

. . 2 * 8 

36 6 

43 2 

sr.6 

72.O 

86 4 

IOO 8 

113 2 

(30 0 

144.0 
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3 

- _._ CRI TERM 
ORAIN 

SELECTtC 
MAX 
DRAINED 
AREA 

7. 4 

1 6. 8 

SO.O 

.. _ 48 .2 

33. 0 

3 3 . 0 

94 0 

9 4 0 

23 0.0 

2 3 0 , 0 

2 3 0 . 0 

2 3 0 O 

) 
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FOR 

N 

2 " 

3 " 

4" 

S" 

3" 

6" 

6 * 

8" 

8 " 

8 " 

•" 
8 " 

jiDc^cxDacrrici 

— A 

PVC PERFORdTEO PIPE 

SECONDARY DRAIN 

-I I 

CEMENT SAGS-

07ONORMAL WATER HEIGHT 

PVC PERFORATED PIPE 
PERFORATIONS EACH 013m AND 

ARRANGED IN TWO LINES o 
0 - 0 

HOLES 0 4 mm 
CROSS SECTION B - 8 

MIN. L. :2.00m 

N O T E : SOMK TIMES A SMALL 

DAM tS ACQUIRED DOWNSTREAM 1 

P L A N 

Lii— 1 1 

CONDUCTION PIPE 

(SPECIAL DESIG 0 

i MAN-HOLE 

JZ 

STELLER ACK 
_0 l/4'E/O.Oflfn 

:[ 

INTAKE CHAMBER DIRECT INTAKE 

lu 

SIMtCC GATE 

p^TfV^i 

CONDUCTION PIPG 
(SPECIAL DESIGN) 

SECTION C-C 
MAN-HOLE 

W ^ W ^ i J E r ^ s B ^ j E a s s W t f r ^ ^ 
?,?%?•• 7J?7g?.T^y7?^^?"'>^" 

i^z 
MINIMUM WATER HEIGHT • 0.33m 
NORMAL WATER HEIGHT • 0.70m 
OPTIMAL WATER HEIGHT • 1.30m 

O • FLOW 

0 - D IAMETER 

L * DEPTH OF PREFILTER 

STONE D MIN.O.eOm. 

- -^ttiry 
^ 5 - :Q mm '" f ' >'"""' " \ ^ - ^ 

GRAVEL a .'5 • J'J r 

20 GRAVEL 2 !0 - 15 

" ? • 
<L. ..... ̂  

''^^^m^mk^hc^~^$. 

I M_. MA X . SEPARATION 2-SOm 
/ MAIN DRAIN , :f??^rSEtt^Z7&VW7FX?2Kg&^ 

'^SECONDARY ORAJN 

VARIABLE 
MINIMUM 0 30m 

STEEL RACK 
01/4" E/O.OZm 

t CEMENT BAGS 
INTAKE CHAMBER 

S E C T I O N A - A 

INTAKE -VERTICAL PREFILTER PLAN Us 2 

C I P I » /PAHO 

OATe: JANUARY l * « l 
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FILTERING SPECIFICATION'S AND SFlECUON CKITfRIA 

1. WATER QUALI?Y 

- MAXIMUM TURBIDITY 15 n NU < s ' 0 w filtration) 

- KAMKiJM TUPBIDI7Y /5H NU U>"iplf- tvdisen-

tJ tion jnc s1»w filtration) 

2 . MAXIMU_M__CAPACI_rY: 11 .8 r . ' / h 

3 . FILTRATION VELOCITY: O.SOrn/h 

'i . PRti:'I,-J.f.H PIKENSlOr.'IN'S: 

(A) OI.'CC THF NECESSARY CAPACITY OF THE PReFILTEH HAS 

BilfN CALCULATED- ASSUItf' NEXT LARGEST FLOW 

IN COLUMN" ( T ) 

(•?) THL DEPTH OF THE PRFTlLTER IS SELECTED HEIWEEU 0 . / 0 

AND 1.1)0 ACCORDING TO LOCAL CONDITIONS; THE CORRESPOND-

IN r, WIDi i , IS TAKEN' FROM COLUMN ( ? ) 
(C) OBTAIN THf CORRESPONDING DRAIN 1HAKETCR FROM COLUMN 

N O T E SOMETIMES A SMALL OAM IS 
REQUIRED DOWNSTREAM. 
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14 4 0 

18.OO 

21 GO 
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4 3 2 0 

50 4 0 

57 6 0 

6 4 SO 

72 OO 
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DRAIN 
DIAMETER 

0 

3" 
• 

3 -

4" 

4 ' 

4 " 

5 " 

6* 

6 " 

8" 

8" 

8" 

i «r . 

8L„. vfi,.™-^r. 

H - DEPTH OF THE FILTER 

B " WIDTH OF PHEFILTER 

a 

i 
i 

REINFORCED CONCRETE 

T ^ T ^ F S T O ^ S ^ y ^ y , , 

TO THE JUNCTION BOX 

~=~> 

' ^ - v : • /'j ••• 

SECT/ON C - C 

S iftxrx^i^rr'JC" 

t j . • 

is 
h 
2 
5 \ 
-3 ; 
Z 
w -•" 
a. .-
o • 

I1 

r_:x-j:^.r:3; 

T-

- , : 7 " " . k DIRECT INTAKE 

-T_. .._.r. -X" 

n I , t DRAW -PERFORATED 
I } _ & / "PVC" PIPE 

' & I 

vf!^TO^T^*>~-RF'?irsiR *=<# i/ / 
JUNCTION BOX 

L..LL 

P L A N T 

OPEN JOINT WALL 

POLVETHyLFNE L I N fNG 

GRAVELS « 8 0 - 2 5 0 m m ' GRAVEL 0 • 30-70n 
•r 

CLAr .CE.MENT.BA6S 

. ' ^ GRAVEL 0' 3 - (2mm ?/ 

4 50 "A: 
S E C T /ON A - A 

^gy\VA i w ^ w v g ' ^ ' W ' ^ ^ ^ - '>""'<' ^' '""•• ^•x^r-fi^prr^^'- • •^<?-.T*7, - ^ 5 ? r 

CLAY FILLING VARIABLE HEIGHT 

POLYETHYLENE LINING 

CEMENT BAGS 

H-VARIABLE HEIGHT 

* \ 

- • — t -

N ^CEMENT BAGS \POLVETHrLEWE LINING PVC DRAIN O 
WITH -i mmrtOLES 
ARRANGED IN TWO LINES AND 
WITH A fiam SEPARATION 
BETWEEN EACH CENTER Q 

S f C TION B - B 04mm C/QI5m 
DRAIN 5ECTiQN 

INTAKE HORIZONTAL PREFILTER 
I PLAN N°3 

CEPIS /PAHO 

DATE; JANUARY '981 

file:///POLVETHrLEWE


TECHNICAL SPECIFICATIONS 

1 WATER Q U A L I T Y 

T U R B I D I T Y 

2 PRE-SEDIMENTATION 

RETENTION PERIOD 
M A X I M U M FLOW IN 

E F F L U t . V T WEIR 

r-A 

> 1 , 0 0 0 NU 

2 4 HOURS 

1-71 m 3 / m / h o u r 

3. S E L E C T THE CORRESPONDING P L A N T S DIMENSIONS FROM THE SIZING T A B L E 

°m3/h 

3 6 0 

3 4 0 

7 2 0 

soa 
1 0 8 0 

14 .40 

18 OO 

21 6 0 

2 3 . 2 0 

2 8 8 0 

32 4 0 

3 6 OO 

3 2 3 0 

70 OO 

1-m 

9 30 

II 2 0 

1 3 . 0 0 

14 SO 

16 0 0 

18 0 0 

2 0 0 0 

2 2 00 

2 4 0 0 

26 0 0 , 

2 7 3 0 

2 9 0 0 , 

3 3 SO 

41 OO 

h mm 

1 0 6 

. 131 

ISO 

1 6 7 

1 8 3 

. 2 1 7 

2 4 4 

2 5 6 

2 8 3 

3 0 0 

319 

3 2 6 

41 1 

O 4 7 3 

S L O T T E D BRICK WALL 

C O N C R E T E L INING REINFORCED 
WITH WIRE M E S H 

WATER INLET 

S L O T T E D 8RICK 
WALL 

WOOOEN SLUICE GATES 

\ \ BYPASS C H J U M E L 

OUTLET WEIR 

SLOPE= 5 '/-

ANGLE OF REPOSE 
\ ? F SOIL 

2 0 O 

' 2 0 
f • -

8 
1 ,-" 

OBM N_^- ' ' 

S L O T T E D 
BRICK W A L L 

BYPASS CHANNEL 

1 E F F L U E N T WEIR 

L = L E N G T H A N D WIDTH OF T H E P R E - S E D I M E N T A T I O N BASIN 

h • W A T E R D E P T H A T T H E O U T L E T WEI .R . 

PRE - SEDIMENTATION BASINS 
PLAN M° 4 

CEPIS / PAHO 

DATE JANUARY 1981 



B< 

1. K!i! .C:»IK|; 
- I.'jr'.'-'.AL ll.'F:- I TJ i !Y 50 NU 

- AYLRAGF I U ^ M I J M Y bO r;u 

- .VAX I'-'.UN. ;uSKII)!Tf 100 NU 

COLO'I 53 cu 

2. DESJC^J-JUURIA 

(,'.) FILTRA1 IOII VELOCITY 0 .10 •»/» 

(B) FIXED HEADLCSS b* « ' : » t i n i t i a l 
h e d o i p s s 

(c) RE-SANDKIG PERIOD 5 J"-'Jrs 

(D) FILTER MEDIUM CHARACTERISTICS 

- EFFECTIVE DIAMETER 0.15 - 0.35 ~" 

- COEFFIC1FN1 OF UN I FORM1 TY - 2.00 

(r) VELOCITY III THE MAIN DRAIN 0.05 "/* 

(F) MAXIMUM HEADLOSS 1.10 » 

3. SriECT THF CORRESPONDING PLANTS DIMENSIONS FROM THE SIZING TABLE 

A- WIOTH OF FILTER BOX 

B" LENSTH OF FILTe* SOX 

MOOULAR PLANTS'MEMSMNS 

Q 

m3/h 

3.6 

5.4 

7 2 

9 0 

10 8 

14 4 

180 

21 6 

25.2 

2 8 8 

32.4 

3 6 0 

A 

m 

3.70 

4 50 

520 

5.80 

6 4 0 

735 

825 

9.00 

9.70 

1040 

B 

m 

4.90 

6 0 0 

6 90 

7 75 

8.50 

9 8 0 

1095 

1200 

h 

cm 

0.65 

085 

100 

120 

136 

1.60 

190 

216 

H 

cm 

5 5 

6 5 

7 3 

SO 

8.6 

9.6 

/as 
11.3 

1 
.2 95]2 40|/2.O | 

I380'2 60 j l2 .7 

1105 14 70i 2.80J 13.3 

1160 1545 300 I4.0 

f - D 

HAW WATER INLET 

-EE 

INLET WEIR 

DISTRIBUTION 
C H A M B E R 

OVER FLOW WEIR 
AND SLUICE VALVE 

I X 

OVERFLOW 
C H A M B E R 

ttr7 

1 

4/ 

INLET WEIR 

^SLUIC€ & 

OPEN THE FILTERS INTERCONNECTION SLUICEGATE TO START THE BACKFILLING 
OF A FILTER UNTIL THE WATER REACHES THE LEVEL OF THE FILTERING BED 
THEN IT MUST BE SHUT TO START THE NORMAL FILTRATION PROCEDURE 

HCE GATES TO ISOLATE 
A" FILTER 
PLAN 21 

V A R I A B L E MEAO SLOW SAND FILTER 

_ PREFAB SLAB 

B\ 
BRICK FILTER BOTTOM 
OE TAIL No. 7 

PLAN 21 

010 '0 ?0 10 10 B 

VARIABLE HEAD SLOW SAND FILTER TYPE 1A PLANT 
PLAN N°5 

C EPIS/PAHO 

DATE: JANUARY '9«l 



- * • • • T 

t-t-
i ' 

•t • \ 
J « 

OVERFLOW WEIR AND 
DRAINAGE SLUICEGATE 
OETAJLS No 2ond6 

"PLAN Nt 21 

S E C TION D - 0 

i •. A 
-*—t- 5 0 . l Z _ 6 0 f--50- ^ " -

INLET WEIRS 

2_0i 

60 L \ 5 0 _ 4A-

PREFA8_SLAS 

HOUGH WALL 

..1..+.-L.J ..i-y :r:p -T- -. • , -
. . • • • \ . 

r. 

i i 

^"* Fisf filViJ' 

a 
^BRICK FILTER 80TT0N 

"X . _ / • 

SAND BED 

GRAVEL 
GRAVEL ' 

^ 

' i . ' I I ! . i i : ' I ~ T P^^^^T-T^T 
° f s 0J30 

0JI5 

,15. 0 50 :i5; C50 : i5 , 050 15. 0 50 ^1 S E C T I O N B - B 

f~-

0 20 L 

MANHOLE 
DETAIL 0*1 
PLAN Nt 21 

^ 

H • '-!!*» . y i " J r r 

J 

J 

INTERCONNECTION 
SLUICE GATE -.DRAIN SLUICE GATE 

DISTRIBUTION 
CHAMBER 

n 
IOC 

• - • -• 

!_INLEj WEIRS 

-B 

I'}'-, A,,-,, '. .V) 

, 3 , 3 0 

H = WATER DEPTH OVER THE 
I N L E T WEIR 

h = WATER DEPTH OVER THE 
CONTROL WEIR 

~jnzT :s$m-;F star: 
0|08 ...GRAVEL . 3 . 
0 • ' * GRAVEL 4 

•ft J, :'i ,ftJ,,U'J *-
FILTER INTERCONNECTION 

C H A M B E R 

DETAIL No. I I 
PLAN No 2 2 

ORAIN CHAMBER 
INTERCONNECTION 

50 CHANNEL 

' 20 : 0 30 I 151 0 30''15''10 
- • • - • - - • • • * — • — & — 

SECTION C - C 
SECTION A - A 

VARIABLE HEAD SLOW SAND FILTER-TYPE 1APLANT 
PLAN N°6 

C E P I S / P A H O 

D A T E JANUARY 1981 
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TECHNICAL SPECIFICATIONS 

WATER OUALJTV 

- NORMAL TURBIDITY 50 NU 

- AVERAGE TURBIDITY 50 NU 

- MAXIMUM TURBIDITY 100 NU 

COLOR 50 CU 

DESIGN CRITERIA 

(A) FILTRATION VELOCITY 0.J0 •"" 
(B) FIXED HEADLOSS 5J of the initial 

headloss 

(c) RE-SANDING PERIOD 5 years 

<D> FILTER MEDIUM CHARACTERISTICS 

- EFFECTIVE DIAMETER 0.15 - 0.35 "™ 

- COEFFICIENT OF UNIFORMITY < 2.00 

(E) VELOCITY IN THE MAIN DRAIN 0.05 m/s 

(F) MAXIMUM HEADLOSS 1.10 m 

SELECT THE CORRESPONDING PLANTS DIMENSIONS FROM THE SIZING TABLE 

A= WIDTH OF FILTER BOX 

B = LENGTH OF FILTER BOX 

h = WATER DEPTH OVER THE CONTROL WEIRS 

H - WATER DEPTH OVER THE TRIANGULAR WEIR 

MODULAR PLANTS DIMENSIONS 

0 

m3/h 

3.6 

5 4 

7 2 

9 0 

10.8 

14.4 

18.0 

21.6 

25 2 

28 .8 

3 2 4 

36.0 

A 

m 

370 

4 50 

5.20 

5 8 0 

6 4 0 

7 3 5 

8 2 5 

9 0 0 

9 7 0 

1040 

1105 

11.60 

B 

m 

4 9 0 

6 0 0 

6 9 0 

7 75 

8 5 0 

9 8 0 

10.95 

12.00 

1295 

13.80 

W.70 

15.45 

h 

cm 

0 6 5 

0 8 5 

100 

1.20 

136 

160 

1.90 

2.16 

2.40 

2 6 0 

2 80 

3 0 0 

H 

cm 

5 5 

6 5 

7 3 

8.0 

8 6 

9 6 

105 

11.3 

120 

12 7 

13.3 

14.0 

A<I LU 

VARIABLE HEAD SLOW SAND FILTER-TYPE IB PLANT 
PLAN N° 7 

C E P I S / P A H O 

D A T E : JANUARY 1981 



I N L E T W E I R S 

ft" - - r 
0 

a 
• a 

^° 
K 

DETAIL N-9 
PLAN W 2 2 w 

OVERFLOW WETR. AND 
DRAJNAGE SLUICEGATES 
PE TAILS Wo. 2 - N " 6 

PLAN No. 21 

| ^ Q.'. O , - r -.,•-• ^ ^ " ^ ^ ^ -*.V& + :W\ 

SECTION D-D 

15 0 5? 15 0 50 J5^ 0 50 J5J_ 

"" " P 

L 

r1 

, i 
r"? ' • . . J : 

se 

0* 

! ' • 

._ o ' 

0 

1 

> 

6 

0 

4 L ± 

' "^C 
I • • • • ' - 1 . ' ( , 

. . i 9 0 . 

1 

"!>' f 

MANHOLE 
^-WTAHTNo 

-

'' 

t'° 

\ INTERCONNECTION 
"SLUICC GATE 

I • • » ± 
101 

i t I. 1 

^ 

\ ' j ' | 

A : •: • o 

m 

4. 

60 i \ .50 

PREFAB SLAB 

L/~ 

J3&fc± 
GRAVEL 4 

tr i . i 

' °'10 T->i /- 'D: 4 
0 4 0 m 

- T " 

10 0 90 m . 0 35 

S E C T I O N 8 - 6 rr 

S E C T I O N C -C 

DETAIL W 10-11 
PLAN rr.22. 

CL£AR WATER CHAMBER 

ORAOT CHAM0CR 
_ n INTERCONNECTION 
-——C.1ANNEL 

S E C T I O N A - A 
I [- M I +u 
1 0.35 1 0.30 i 0.30 I 15: 030 '.151.10 

VARIABLE HEAD SLOW SAND FILTER- TYPE IB PLANT 
• ' * • * , 

PLAN N°8 

C E P I S / P A H O 

DATE: JANUARY 1981 



TECHNICAL SPECIFICA110NS 

WATER OLIAL! IY 

- NUSNAi. TURBIDi IY 

- AVERAGE TURBIDITY 

- MAXIMUM TURBIDITY 

COLOR 

DESiGN CR1IERIA 

(B) FIXED NLADLOSS 

(c) FILTER CHANGE PERIOD 

(D) FILTER MEDIUM CHARACTERISTICS 

- EFFECTIVE DIAMETER 

- COEFFICIENT OF UNIFORMITY . . . 

( E ) VELOCITY IN THE MAIN DRAIN . . . . 

(F ) MAXIMUM HEADLOSS 

. . 30 NU 

. . 50 NU 

. . 100 NU 

. . <50 cu 

. . 0.10 " A 

. . b% ° f t h e i n i t i a l 
h e a d l o s s 

. . 5 y e a r s 

. . 0.15 - 0.35 ™ 

. . < 2.00 

. . 0.05 ">/s 

. . 1.10 •" 

3. SELECT THE CORRESPONDING PLANTS DIMENSIONS FROM THE SIZING TABLE 

B-LENGTH OF FILTER BOX 
O WIDTH OF FILTER BOX 
D -LENGTH AT THE BOTTON OF THE FLTER BOX 
E • WiOTH AT THE BOTTON OF THE FILTER BOX 

1 

t 

• 

4 

8 

• 

r 

« 

t 

» 

II 

12 

O 

3 * 

3.4 

7.1 

SO 

las 

K.4 

iao 

216 

2 5 2 

2 8 8 

32.4 

36.0 

PLAMT SIZIfM 

• 
m 

4.90 

COO 

9.90 

7TB 

ex 

ft 90 

10.95 

I2O0 

1236 

1330 

14.70 

B.45 

C 
m 

3.70 

4 5 0 

a 20 

5.90 

6.40 

738 

8.25 

9.00 

9.70 

/0.40 

/I.05 

11.60 

D 
m 

2 5 0 

3.60 

4 5 0 

5.35 

6 JO 

7.40 

855 

9.60 

10.55 

U.40 

/230 

13.05 

T A I L C 

E 
m 

2.15 

2.90 

3.65 

4.25 

4.85 

5.80 

6.70 

7.45 

8.15 

8 9 5 

950 

(0.05 

h2 
cm. 

.02 

.04 

.05 

. 0 6 

.06 

.07 

.08 

.08 

.08 

.08 

.08 

.08 

fl3 
cm. 

65 

•5 

I.QO 

1.20 

1.36 

1.60 

1.90 

2 . 6 

2.40 

2.60 

2.80 

3.00 

1)4 
cm. 

6 5 

6.5 

7.3 

8.0 

8 6 

9.6 

(0.5 

I/.3 

12.0 

12.7 

13.3 

14.0 

VARIABLE HEAD SLOW SAND FILTER-TYPE 1C PLANT 



-;-t-

INLET wem 

MAX L. 2 9 0 

: _ 

. J W N J ^ ! ,85f l )_ 

ROUGH -WALL 

T. 

CONCRETE OR CONCRETE REINFORCED 
WITH W I R E SCREEN — 

S A N D B E D 

SUPPORTING GRAVEL 

C » WIDTH, OF THE FILTER BOX 
E • WIDTH AT TME 80TT0N OF THE FILTER BOX 
hi • HEAD LOSS THROGH THE SAND BED 
hZ - WATER DEPTH OVER THE INLET WEIR TO THE 

FILTER BOX 
h3 » WATER DEPTH OVER THE CONTROL WEIR 

- ^ 
.' ' J ..7 '..OL 

fr 

,-r 
iMAIN DRAINS 

S E C T I O N F - F 

u 10 4 !• 
i I 

OVERFLOW WEIR AND ORAINAGE SLUICE 
GATES OETAILS Not. 2 AND 6 

' PLAN N ' Z I 
I 

77f 

-U 

SECTION D-D 

50 
000 

*••'. c 
=c 

E EM: Ml 
} . . ,<fr J 

I N T E R C O N N E C T I O N 
SLUICEGATE ' 

DRAIN SLUICEGATES 

SECTION G - S 

VARIABLE HEAD SLOW SAND FILTER-TYPE 1C PLANT PLAN Ns/O 
C E P I S / P A H O 

DATE : JANUARY 1981 



15 • 3 0 i s 3o V i s ! 

i_^E h,-L.OSS OF HEAD IN CLEAN 
BED 

h,.HEAD OF WATER OVER 
THE WEIR 

^ 
i 
i 
i 
i 
i 

^ . C .. • J 0 p 3 ; ^ 

C O N T R O L WEIRS 

• C L E A R WATER 

0RAIN_ CHAMBER 
INTERCONNECTION 
CHANNEL 

DRAIN 

:0 A V 

^ S - FILTER INTER-CONNECTION 
CHAMBER 

.1 .15 '. . 3 0 ; IS l .30 Jj5^_ 

" I ; i i I 
SECTION H - H 

S ECTION A - A 

VARIABLE HEAD SLOW SAND FILTER-TYPE 1C PLANT 
PLAN N ° l / 

C E P I S / P A H O 

DATE: JANUARY 1981 



TECHNICAL SPtCIFSCAT IONS 

(1) WATER O - A L I T V 

COLOR 

:50 NU 

250 NU 

750 NU 

50 CU 

(2) UEilfiN _£ai.I£RiA 

SIHPI F HlfiH RATF -.FTTI IMF UNIT 

' (1) APPARENT OVERFLOW RATE ( H A Z E N PARAMETER) fiO _"./d 

(2) REAL OVERFLOW RATE 9 m/d 

(3) REAL REYNOLDS NUMBER 415 

(4) _ONGITUDINA_ VELOCITY O. lOn/min. 

(5) DETENTION TIME 2 5 - i i n . 

VARIABLE HEAD SLOW t J L l i l 

(1) FILTRATION VELOCITY 0. 10 - 0. IS m/h 

(2) FIXED HEADLOSS 5» Of the i n i t i a 
heac-'o._ at the 
fi 1 ter _i_diurr, 

(3) LIFE EXPECTATION OF 1HE FILTER 

(4) CHARACTERISTICS OF THE FILTER MEDIUM: 

EFFECTIVE DIAMETER 

UNIFORMITY COEFFICIENT 

(5) MAIN DRAIN VELOCITY 

(6) MAXIMUM HEADLOSS 

5 years 

0 15 - 0 35 I 

<2.00 

0.05 m/s 

(3) SELECT TH CORRESPONDING "LANTS DIMENSIONS ...OK THC SIZING T4BLC 

A = WIDTH OF THE SETTLING UNIT 

B = LENGTH OF FILTER BOX 

C = WIDTH OF FILTER BOX 

D = LENGTH AT THE BOTTON OF THE FILTER BOX. 

E • WIDTH AT THE BOTTON OF THE FILTER BOX. 

h = DEPTH OF WATER AT THE I N L E T CHANNEL. 

h i = WATER DEPTH AT THE I N L E T WEIR OF THE SETTL ING UNIT. 

h 2 • WATER DEPTH AT THE I N L E T WEIR OF THE FILTER BOX. 

h 3 = WATER DEPTH AT THE CONTROL WEIR. 

h4 = WATER DEPTH AT THE INLET WEIR. 

! i 

2 

3 

i 4 

' 5 

6 

i7 

i8 

| 9 

',10 

1" 
1 12 
I . 

0 1 
m 3 / h _ 

3-6 j 

5 4 

7 2 

9.0 

10.8 

14 4 

18 0 : 

21.6 

2 5 2 ' 

2 8 8 

32.4 

36 0 

MO 
A [ B 

m m 

M l | 4 90 

III | 6 00 

M l 6 90 

I I I 7 75 

1.32 8 5 0 

152 9 80 

1 72 . 10.95 

2 03 , 12 0 0 

2 34 12.55 

2 64 1380 

2.95 1470 

3.25 1545 

D U L A R 

C | D 
m 

3 70 

4 5 0 

5 2 0 

5 80 

6.40 

735 

8.25 

9 0 0 

9.70 

I04C 

1/05 

(160 

m 

2.50 

3 6 0 

4 50 

535 

6.10 

7,40 

8.55 

9 6 0 

1055 

1140 

1230 

13 05 

PLANTS 

1 E h 

I../*-. 
1 215 

2.95 

3 65 

: 4.25 

4 85 

5 80 

6 70 

7.45 

8.15 

8 95 

9 50 

10.05 

cm. 

7.1 

8 7 

ICO 

11.2 

12.2 

14 1 

15.8 

17.3 

18.7 

20 .0 

21 2 

2 2.4 

DIMENSIONS 

hi ! h 2 | 
cm 

1.0 

; ' 2 

cm I 

. 0 2 

I 

04 j 

j 1.5 05 '• 

\ " ' " ' " • 

| 1.7 ' .06 

1 (.9 .06 : 

2.3 .07 [ 

' 2 .7 ; 08 ] 

30 ' 08 

: 3.4 0 8 

3.7 08 

. 4 .0 '. 08 

. 4 . 3 .08 • 

h 3 
cm 

.65 

85 

1.00 

1.20 

1,36 

1.60 

1.90 

2 16 

2 .40 

2 60 

2 8 0 

3 00 

h4 
cm 

6 5 

1 
6.5 j 

7 3 j 
" ~1 

8 0 j 

8.6 ' 

9.6 

10.5 : 

11.3 j 

12 0 

12 7 j 

13.3 : 

14 0 

SIMPLE HIGH RATE SETTLING UNIT AND VARIABLE HEAD 
SLOW SAND FILTER:- TYPE 3 PLANT 



_i SO 

INLET WEIR 

J O . 1 J -30. •....! 

DISTRIBUTION 
CHAMBER 

I ^ ^ 7 

SLUDGE 
DISCHARGE 

HIGH RATE ^>:TTLItiG iJVIT 

3 0 0 + I 

VARIABLE HEAD SLOW SAND FILTER 

SEDIMENTATION INLET SEOlMENTAT/ON 
OUTLET " - - -

CHdNMEl 

1.05 

HIGH RATE SEDIMENTATION ZONE 

WOOD SUPPORTS OOUOOI SECTION 
(PRESERVED) 

v i io . t h 2 

• _ * 2 
_ i i O _ 

MAXIMUM WATER LEVEL . 

MINIMUM WATER LEVEL 

V PREFAB SLAB 

350ththl+-h2 

ZJ¥. 

SAND BED 
DETAIL « • 12 
PLAN N* 2 2 

giippnPTimr niraurr-

S ,1 -£ J, 1 i 

•{.SECONDARY DRAINS 

HYPOCHLORIN A TOR 
DETAILS No tO AND II 

> PLAN No. 22 

CONTROL WEIR 

_CLE_AR WATER CHAMBER 

CLEAR WATER 

•-^DRAIN__CHAM8ER 
INTERCONNECTION 
CHANNEL 

50 

SECTION A-A 

>) SUPPORTS 

SECTION B - 8 

^ _.a.cm» 

3t0fh2thl 

1""' 
Tio 

. ENTRANCE TO THE 
'"SETTLING UNIT 

I I B v/y^hi 

±~-. i 

7 r " ' ; ^ l ' I 

7.4 

._, -_r_ 

BETWEEN TUB OVERFLOW CHAMBER 
AND THE DISCHARGE CHANNEL 

7 //;: \\w\ 
! ' • • \ \ \ 

~f 

SECTION 
WOOO SEPARATORS 

tP RESERVED) 

I I 

[ ....INTERCONNECTION 
-r\':il ORIFICE i 

DISCHARGE 
"CHANNEL' 

_LJ 

SECTION D - D 

DISCHARGE SLUICE GATE 
SECTION E-E 

no 
- L _ 

lcm._ASB£STOS-CCfc*M 
PLATES 

SECTION C - C 
DETAIL No. / 

SIMPLE HIGH RATE SETTLING UNIT AND VARIABLE HEAD 
SLOW SAND F!LTER -TYPE 3 PLANT 

PLAN N° )3 

C E P I S / PAHO 

DATE JANUARY I9SI 



CONCRETE OR CONCRETE REINR3RCEP 
WITH WIRE SCREEN 

& -

SUPPORTING GRAVEL 

S E C T / O N F - F 

_Sed_N.* L2.(.J23jnJ_ 
-Sed N°ll ( 2S5m) 

Sod N* /O (2 64(tv)— 
S«d N*9 (Z34ml 

SETTLING UNIT CROSS SECTION WIDTH VARIES ACCORDING 
TO PLANT CAPACITY (SEE SIZING TABLE PLAN N*-I2 ) 

SIMPLE HIGH RATE SETTLING UNIT AND VARIABLE HEAD 
SLOW SAND FILTER-TYPE 3 PLANT 

MANHOLE DETAIL N ' l 
PLAN N ' 21 

INTERCONNECTION 
SLUKC " T e O R - . * s u M c e - i ^ , , 

S E C T I O N 6 - 6 

$&>* 

-±;^:3 
CLEAR WATER 

DRAIN CHAMBER 
~~INTERCONNECTION 

CHANNEL 

ZT 5h« 

SECTION H - H 

PLAN N*/4 

C EPIS/PAHO 

DATE: JANUARY 1981 



RAW WATER 

F I L T E R WATER DISTRIBUTION CHANNEL 

...|Ofc l f ^ 

N°2 

A-- - - 4 \ \ 
/ SLOW SAN() FILTERS \ 

N« I 

DRAIN "CLEAR WATER 

P L A N T T Y P E 2 

DRAIN 

RAW WATER 

GRAVEL.- P R E f l L T E R S 

N° 2 

® 
DRAIN 
CHANNEL 

N"l 

FILTER WATER DISTRIBUTION CHANNEL 

N° 2 

/. 

y |__ 

/ SLOW SAN() FILTERS N 

1 • I 
DRAIN ^CLEAR WATER 

P L A N T T Y P E 4 

RAW WATER 

HIGH RATE 
SETTLING 
UNIT 

GRAVEL- PREJFILTERS 

N» 2 

®> A 
DRAIN 
CHANNEL 

FILTER WATER DISTRIBUTION CHANNEL 

N-2 

/ 

'<• I 

/ S L O W SAN1) FILTERS \ _\ 

DRAIN 

DRAIN CLEARWATER 

P L A N T T Y P E 5A 

UNIT PROCESS ORGANIZATION IN SLOW SAND FILTRATION 
PLANTS FOR RURAL AREA 

PLAN N* 15 

C E P I S / P A H O 

DATE I JANUARY | 9 « | 



TECHNICAL SPECIFICATIONS 

(1) HATtKJWAUIl 

- NORMAL TURBIDITY 

- MEAN TURBIDITY 

- MAXIMUM TURBIDITY 

COLOR 

150 NU 

250 NU 

750 NU 

<50 CU 

(2) DEiLSN_£PJIERIA 

SIMP1F Hl f lH RATF SFTTI INK UNIT 

(1 ) APPARENT OVERFLOW RATE (HAZEN PARAMETER) 

(2) REAL OVERFLOW RATE 

(3) REAL REYNOLDS NUMBER 

(4) LONGITUDINAL VELOCITY 

(5) BETENT10N TIME 

PRFF1LTER 

PREFILTERING VELOCITY 

CHARACTERISTICS OF THE PREFILTER MEDIUM: 

GRAVEL 

MARIARIF HFAD SLOW FILTER 

(1) FILTRATION VELOCITY 

(2) FIXED HEADLOSS 

<3> PERIOD OF RESANDING 

W CHARACTERISTICS OF THE FILTER MEDIUM: 

EFFECTIVE DIAMETER 

UNIFORMITY COEFFICIENT 

(5) MAIN DRAIN VELOCITY 

(6) MAXIMUM HEADLOSS 

(5) SELECT THE CORRESPONDING PLANTS DIMENSIONS FROM T 

60 tn/d 

9 m/d 

415 

0.10 m/min. 

25 min. 

0.60 m/h 

1/4" 

A = REAL LENGTH OF THE SETTLING UNIT. 

B = LENGTH OF SLUDGE ZONE 

C = PROYECTED LENGTH OF THE SETTLING UNIT. 

D " WIDTH OF THE SETTLING UNIT. 

E = WIDTH OF THE PREFILTER UNIT. 

F' LENGTH OF THE FILTER BOX. 

G = WIDTH OF THE FILTER BOX 

N * PLATES NUMBER 

5% of the i n i t i a l 
headloss at the 
f i l t e r i ng media 

, , 5 years 

SIMPLE HIGH PATE SETTLING UNIT, ROUGH FILTER UNITS AND 
SLOW SAND FILTERS - TYPE 5A PLANT 

PLAN N& 16 

CEPIS / PAHO 

DATE .'JANUARY 1981 



t z 

HYPOCHLORINATOR 
SEE DETAIL N = 10 
PLAN N°-2 2 

CROSS SECTION C- C CROSS SECTION B - B 

SIMPLE HIGH RATE SETTLING UNIT ROUGH FILTER-UNITS AND 
SLOW SAND FILTERS - TYPE 5A PLANT 

PLAN N2 M 

CEPIS / P A H O 

DATE JANUARY 1981 



TECHNICAL SPECIFICATIONS 

(1) WATFR OIIAI ITY 

- NORMAL TURBIDITY 

- MEAN TURBIDITY 

- MAXIMUM TURBIDITY 

COLOR 

150 NU 

250 NU 

750 NU 

<50 CU 

(2) DESIGN CRITERIA 

SIMPIE HIGH RATE SFTTL1NG UNIT 

(1) APPARENT OVERFLOW RATE (HAZEN PARAMETER) 

(2) REAL OVERFLOW RATE 

(3) REAL REYNOLDS NUMBER 

(4) LONGITUDINAL VELOCITY 

(5) DETENTION TIME 

PREFILTER 

PREFILTERING VELOCITY 

CHARACTERISTICS OF THE PREFILTER MEDIA: 

GRAVEL 

VARIAKIF HFAD SI OW FII.TFR 

(1) FILTRATION VELOCITY 

(2) FIXED HEADLOSS 

(3) PERIOD OF FILTER RESANDING 

(4) CHARACTERISTICS OF THE FILTER MEDIUM: 

EFFECTIVE DIAMETER 

UNIFORMITY COEFFICIENT 

(5) MAIN DRAIN VELOCITY 

(6) MAXIMUM HEADLOSS 

60 m/d 

9 m/d 

415 

0.10 m/min. 

25 m1n. 

0.60 m/h 

1/4" 

0.10 - 0.18 m/h 

5% of the i n i t i a l 
headloss at the 
f i l t e r i ng media 

5 years 

0.10 - 0.55 urn. 

< 2.00 

0.05 m/s 

1..3 m. 

(3) SELECT THE CORRESPONDING PLANTS DIMENSIONS FROM THE SIZING TABLE j 

A - WIDTH OF THE SETTLING UNIT. 

B * WIDTH OF THE PREFILTER UNIT. 

C = LENGTH OF THE FILTER BOX. 

D « WIDTH OF THE FILTER BOX 

P L A N T SIZ ING T A B L E 

0 

m3/h 

3 6 

5.4 

7 2 

9.0 

10 8 

B T 

70 

1.00 

1.35 

1.70 

2 00 

2 0 0 

3.00 

4 00 

5 00 

6 00 

-4-
•1 

i 
1 80 ! 3.20 ; 

2 .00 4. 50 

2.25 5.35 '• 

2.10 7.20 ' 

,1 2 10 8 50 
1 

A 
J 

DRAIN 

SIMPLE HIGH RATE SETTLING UNIT-ROUGH FILTER-SLOW SAND 
FILTRATION- PLAN TYPE 5B 

P L A N Nt (8 

CEPIS /PAHO 

DATE JANUARY 19 81 

% 



t% 
50 

^ 

x 
HYPOCHLORINATOR 
DETAIL NSJO_ 
PLAN N» 22. 

_«UIP_ 

020m. STONE LAYER 
0FJ82*T0 03*IN 
THE "BOTTOM TO 
FACILITATE SLUDGE 

DRAINAGE 

SETTLING UNIT 
DRAINAGE SLUICE 
GATE 

REINFORCED CON 
WITH STEEL MESH 

FILTER V MEDIUM M 
suwornw GRAVEL 

\ DRAINAGE SLUICE GATE 
"OF SLOW SAND FILTER N* 2 

CROSS SECTION B - B CROSS SECTION A- A 

SIMPLE HIGH RATE SETTLING UNIT-ROUGH FILTER - SLOW SAND 
FILTRATION-TYPE 5B PLANT 

PLAN N& 19 

CEPIS /PAHO 

DATE 1 JANUARY 1981 



50 

1.50 - l.—y^P... 

SETTLED WATER 
CHANNEL 

_„ - O 

SLOW SAND F ILTER 

3 55 

3.05 

~& 

9 W * i " 

A?'-
PREFILTERED WATER 
CHANNEL 

~c~i 
~M™ 

\~—\"X'r ROUGHING FILTER 

I— '"V r 

irLZ 

SETTLED WATER 
CHANNEL 

CROSS SECTION C-C CROSS SECTION D - D 

SIMPLE HIGH RATE SETTLING UNIT-ROUGH FILTER-SLOW SAND 
FILTRATION-TYPE 58 PLANT 

PLAN N* 20 

CEPIS / P A H O 

DATE : JANUARr 1981 



i i ialsi 

10 

10 

DETAIL N* / - MANHOLE 

F8AME 

-1 , ' ° 
TIMBER GATES 

DETAIL N « 2 ~ P L A N 
T Y P E - I SLUICE GATE 

.023 VARIABLE WIOTH 

• ' . - • 

PRESERVED WOOD 

•L 

I ROLLED STEEL SHAPES 

' DETAIL N « 3 
TYPE-2 SLUICE GATE- PL A N 

! *!-,-,'„•,-/>.y^fffy. 

PRESERVED WOOD 

X 
^Jl 

STEEL GUIDE 

DETAIL N * 4 
TrPE-3 SLUICE GATE - PLAN 

SPECIAL TREATMENT FOR WOOD ALL WOODEN PARTS MUST 
8E IMPREGNATED WITH CREOSOTE 

sTIE PLATES 

H**1 

V" \ 

si I 

os 

r 
FIXED WITH MORTAR 

*P 

lee^r 

f ^ ^ r E ^ E 

SECONDARY 

_ l _ 
CHAH VEL 

T ^ 

^ T -

PL AN 

L, 
E5 

f-~- W^^'^^/^'^^W^^^L 

MAIN CHANNEL 

V 
L" 1 

SECONDARY CMANN 

PERCOLATION SLOTS 

ELS- CROSS SECTION 3 - 3 

ORDINARY 8UILDINS 
BRICKS KC-

IS '// 

FIXED WITH MORTAR 

SLOW FILTERS DRAIN 
DETAIL N*7 

023 

' ' -vROLLEO STEEL SHAPES 

CROSS SECTION 4 - 4 

- » - I N L E T CM N L E T CHANNEL 

DETAIL N« 6 
SLUICE GATE-CROSS SECTION DETAIL N*9, 

— + 
OS 

VARIABLE 

LS!LT_-S«PE CLOSURE 

TIMBER SLUICE GATE 
FOR OVER FLOW CONTROL 
DETAILS No«. 2 AND 5 

: / 5 5 I 

OVER- PLOW 

DETAIL N * 8 

_L _ ; _ _ 
DETAIL N « S 

SLUICE GATE-CROSS SECTION 

DETAILS OF SLOW FILTER TREATMENT PLANT 
PLAN N ° 2 I 

CEPIS / PAHO 

DATE JANUARY 1981 



D E T A I L N« 9 
T R I A N G U L A R WEIR 

CROSS SECTION I - I 

I FLOAT 

r . ALUMINUM STOPPER 

FLEXIBLE PLASTIC HOSE 

L'I , 

Jy" en/2" TO s/e" 

D E T A I L N» II 

F E E D E R 

3 - J CROSS SECTION 3 - 3 

CROSS SECTION 2 - 2 

GALVANIZED IRON 
PIPE 0 1/2" \ 

HAND PUMP 

\ 

\/-V \r# 

SUCTION PIPE f X 

I m3 ASBESTO - CEMENT TANK 

DETAIL N« II 

OVER FLOW 
GALVANIZED IRON 
PIPE # 3 / 4 " FOR _ 
OVERFLOW 

FILTER DR.AIN 
CHAMBER' \ 

Tf 

I ! 

\ CHEMICAL F E t D LINE 
FLEXIBLE PLASTIC HOSE # 1 / 2 " 

D E T A I L N * 10 

iT" 

V 

I':'— ^,i 

. - . • - . , . : - . 

tig 

^ r : ' • ' - - • " • -
n 

SALVANIZED IRON 
\r~ohAM a 3/4" 

•hi 

... . 
..—W-' ,=•.-.-, 

. . _ 

H Y P O C H L O R I N A T O R 

CROSS SECTtON 

— i - + -

E.O 1.19-30 
C . U * 2 .00 

I !̂ : 

l/«" -IZ2.L 

f^m 

GRAVEL I -i^BTO :P_5 

'GRAVEL" 2 BgKBB ^ ° 5 -
I. GRAVEL 3 

GRAVEL «£'.-V?.' 

T 
4 - P-
- i — ' 

ic "7 

io i 

10 I 

D E T A I L N t 12 

F I L T E R B E D 

DETAILS OF WEIR,HYPOCHLORINATOR AND SLOW SAND 
FILTER BED 

CEPIS / PAHO 

PLAN N°22 DATE JANUARY 19 81 

/ 
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TECHNICAL SPECIFICATIONS 

1. WATER QUALITY 

NORMAL TURBIDITY . 

AVERAGE TURBIDITY 

MAXIMUM TURBIDITY 

NORMAL COLOR . 

AVERAGE COLOR . 

MAXIMUM COLOR . 

2. DESIGN CRITERIA 

FILTRATION VELOCITY. 

WASHING VELOCITY . . 

FILTER MEDIA 

A. SAND 

E.D 

C.U. < 2 

B. SUPPORTING LAYER 

50 NU 
ion NU 
150 NU 
50 cu 

100 cu 
120 cu 

12f] m'/m2 x day 

0.80 m/min 

if 

0.7 - 0.8 "if" 

DIAMETER 
3 / 1 6 ' - 3 /32" 

3/8" - 3 /16" 

5/8" - 3 /8" 

1" - 5/8" 
1 I/*" - 1" 

TOTAL 

HEIGHT 
10 cm 

10 cm 

7 . 5 cm 

7 . 5 cm 

5 . 0 cm 

4 0 . 0 cm 

.30 

3. SELECT THE CORRESPONDING PLANTS DIMENSIONS FROM THE SIZING TABLE 

HYPOCHLORJNATOR 
PLAN M«22 \ 

EFFLUENT 

ln__: 
- , • 

30 

ALUM FEEDER 

0 

m J / h 

14 4 

1 8 0 

216 

25 2 

2 8 8 

3 2 4 

364. 

34.6 

- T 2 - 8 -

P L ANT 

A 

m 

1.20 

1.90 ,„ 
1.60 

1.70 

1 80 

2 00 

2 2 0 

2.60 

a 

m 

1 20 

1 20 

I.SO 

ISO 

1.80 

1.80 

i.eo 

2 40 

2.70 

SIZING 

C 

m 

2 9 0 

3.30 

3.60 

3 90 

4 20 

4 .40 

4.60 

3.60 

6 50 

a 

tnctet 

6T 

6* 

6 ' 

6* 

6* 

af 

ar 

8" 

IC° 

V 

L /S 

20.00 

24.00 

30.00 

34.00 

39.00 

4 4 0 0 

48.00 

70.00 

90.00 

•30; 

A - LENGTH OF THE FJLTER BOX 

B • WIDTH OF THE FILTER BOX 

C » LENST AND WIDTH OF THE RAW WATER TANK. 

a • DIAMETER OF THE RAW WATER INLET PIPE. 

V » WASH WATER NEED OF EACH FILTER 

WASH WATER STORAGE 
OVERFLOW CONTROL 

BACK WASH WATER PIPE 

\BUTTERFLY VALVE 

RAW WATER TANK 

-FILTER PIPE 

POINT OF LIME APPLICATION 

ADJUSTABLE WEIR 

• • > • 

'30 

D 
. - I ;c 

1-30 

DIRECT UP FLOW FILTRATION PLANT- TYPE 6 PLANT 

CEPIS / PAHO 

PLAN N*23 DATE JANUARY 1981 

file:///BUTTERFLY




LIME TANK 

MANUAL OH 
ELECTRIC AGITATOR ^ 

\ _ l 

LIME FEEDER TANK 

WASHWATER STORAGE TA 
OVERFLOW CONTROL " 

ADJUSTABLE WERS 

*Hfc 

•torn v iew LIME FEEDER 

RAW WATER PIPE 
FOR F ILTERING - -

F I L T E R BOTTOM N* 2 

RAW WATER AND 
H WASH WATER 

INLET FILTER NS-2 

GENERAL DRAIN 

\ SLLHCE GATE 
VALVE 

WASH WATER PIPE B 10" 

DRAIN 

l_0RA«N_TO EMPTY V_CONCRETE BAFFLE 

FILTER BOTTOM N i l 

F I L T E R BOTTOM N *- I 

P I P E G A L L E R Y - L O W E R P L A N T 

0 3 
o 

m 

-WATER TANK 
DRAIN 

RAW WATER PIPE 
FOR FILTERING 

•a—Vi v — r 

0.00 

I J 1-

S*<>>»'<^vriW^ra"|m^vJ(i^w' Vjn^viB^'Sjinif.iw;^-

•KAW WATER INLET 

Efr 

CROSS SECTION C - C 

DIRECT UP FLOW FILTER PLANT - TYPE 6 PLANT 
PLAN N*25 

CEPIS PAHO 

DATE JANUARY ' X I 



LIME TANK 

LIME FSEDef) 

FILTER MEDIA 

DETAIL ORIFICE PLATE 
DETAIL IT 3 

HYPOCHLORINATOR 
PLAN N< 22 

SAND THAT PASSES 
THROUGH SCREEN 

#25 AND IS HELD BY 
-•-SCREEN* 30 

SAND THAT PASSES 
THROUGH SCREEN 
# 2 0 AND IS HELD 
BY SCREEN # 25 

SAND THAT PASSES 
THROUGH'SCREEN 
# 18 AND IS HELD 
BY SCREEN #=20 

SAND THAT PASSES 
THROUGH SCREEN 
* 16 AND IS HELD 
BY SCREEN #18 

SAND THAT PASSES 
THROUGH SCREEN 
« 14 AND IS HELD 
BY SCREEN ¥ 16 

SAND FROM SCREEN! 
# 12 TO 14 

GRAVEL FROM 
2.8TO 5.6mm 

GRAVEL FROM 
— 56 TO II mm 
GRAVEL FROM 

• TO 19mm 
"GRAVEL FROM 

l9T0 32mm 
"•GRAVEL FROM 

32 TO 54 mm 

CONCRETE OR PVC PIPE 8" DIAMETER 
AND 100m HIGH WITH SEALED BOTTOM 

DETAIL N°l 
L I M E F E E D E R 

DIRECT UP FLOW FILTRATION PLANT-TYPE 6 PLANT 
PLAN N* 26 

CEPIS/ PAHO 

DATE JANUARY 1981 



1, 

2, 

TECHNICAL SPECIFICATIONS 

WATER QUALITY 

NORMAL TURBIDITY 100 NU 

AVERAGE TURBIDITY 150 NU 

MAXIMUM TURBIDITY 250 NU 

NORMAL COLOR 50 CU 

AVERAGE COLOR 100 CU 

MAXIMUM COLOR 150 CU 

DESIGN CRITERIA 

A. UFFLOH FILTERS 

FILTRATION VELOCITY 1/0 '• •'"' ' ; 

WASriNG VELOCITY 0.30 ir./nin 

FILTHS MEDIA 

SAND 

E . D 0 , / - 0. S «i'; n 

C U . < 2 

survcariNG LAYER 

j D"ia'".tlTR HhloHT | 

j 3 / !6" - 3/33" !0 ex 1 

3/8" - 3/16" !0 ca ! 

1 3 / 8 " - 3 / 8 " 7 . 5 e n . 

| 1" - 5/8" 7.5 cm '; 

i : : / « - - i - = .:> cr. . 

FILTER MEDIA 

.31 

\ -
.18 

06 

. •°8 
II 

B. VARIABLE VELOCITY FILTERS 

MAXIMUM FILTRATION VELOCITY IN EACH FILTER . . , 300 "H 

AVERAGE FILTRATION VELOCITY DURING WASHING . . . 288 m/d 

AVERAGE FILTRATION VELOCITY 180 m/d 

WASHING VELOCITY 0.60 m/min 

FILTER MEDIA: 

SAND. ANTHRACITE AND/OR ANY OTHER SIMILAR MATERIAL 

MEDIA SELECTION CRITERIA 

THE CHARACTERISTICS OF THE FILTER MEDIA WILL BE SELECTED 

BASED ON THE FOLLOWING CRITERIA: 

(A) RAW AND CLEAR WATER QUALITY 

(B) PRE-TREATMENT CONDITIONS 

(C) FILTRATION CONDITIONS 

(D) WASHING CONDITIONS 

(E) OPERATION CONDITIONS 

SELECT THE CORRESPONDING PLANTS DIMENSIONS FROM THE SIZING TABLE 

A ' LENGTH OF THE DOWf, FLOW FILTER BOX. 
B « WIDTH OF THE DOWN FLOW FILTER BOX 
C » WIDTH OF THE UPFLOW FILTER BOX 
D « LENGTH OF THE UPFLOW FILTER BOX 
E » WIDTH OF THE RAW WATER TANK. 
F * LENGTH OF THE RAW WATER TANK. 
h « DEPTH OF WATER OVER THE CONTROL WEIR. 

BUT IN GENERAL IT IS POSIBLE TO USE THE STANDAR DESIGN 

DETAILED IN THIS PAGE. 

' 0;.0 o p- M. .c 

r1 

PLANT 
0 

m3/h 

364 

54.6 

72.8 

A 

m 

1.20 

1.50 

1.50 

SIZING TABLE 
6 

m 

1.35 

155 

2.05 

C 

m 

0.90 

1.15 

1.50 

D 

m 

2 7D 

3.10 

3.10 

E 

m 

9.35 

10.55 

1055 

F 

m. 

2 3 0 

3.00 

4.00 

'•'" I 

SAND THAT PASSES 
THROUGH SCREEN 
# 2 5 AND IS HELD 
BY SCREEN # 30 

SAND THAT PASSES 
THROUGH SCREEN 
•** 20 AND IS HELD 
BY SCREEN * 25 

SAND THAT PASSES 
THROUGH SCREEN 
0 18 AND IS HELD 
BY SCREEN#20 

SAND THAT PASSES 
THROUGH SCREEN 
*• 16 AND IS HELD 
BY SCREEN *• 18 

SAND THAT PASSES 
THROUGH SCREEN 
*» 14 AND IS HELD 
BY SCREEN #• / 6 

SAND FROM SCREENS 
. / • IZ TO 14 

GRAVEL FROM 2.8 705fimm. 

GRAVEL FROM 5.6 TO II mm. 
GRAVEL FROM II TO 19 mm. 

r 
A 

^••^':^%°-.-:<\.-,f?'.:-t'G ,o •:0'-. v . o . - o o •°~*o: c> 
o O 

'El 

B 
L 

SANO- ANTHRACITE FILTERS BOTTOM 

F/LTERS BOTTOM DRAIN 

DRAIN CHAMBER 

<>o. •> • D : ' . • • » •> , o o - ^ o a . „ A ,c 

•23 

UPFLOW FILTERS DRA/N P I P E GALLERY PIPE FROM RAW 
WATER ~TA~I 

X* 

/ p . , O/..0 ."oc A-
^ â 

•O ° 0 
. a C 

UPFLOW F I L T E R N » 3 

0 
> 
0 

E=£3 

23 

3 _XI0~ 

UPFLOW FILTER N«2 

i i 

UPFLOW FILTER N « l 

|2.7D 

. I N L E T UPf FILTEW Wl I O 

P i ' ;-• 

- j tf 

;.o.;,'.P.«.S' ,g- v ' .o; ; c l &^:/a '-< '^.o--Q-d..c-:,-^' ° 

OL7 

V; % 

!f,/*g - .GRAVEL FROM 19 TO 32 mm. 

• ^ - J ^ > * • ' H W ^ J >GRAVEL FROM 32 TO 54mm. 44 
>-c 

NOTE: ASTM STANDARD SCREEN SIZES 
L O W E R P L A N T 

DIRECT UP FLOW DCWNFIDW FILTRATION PLANT- TYPE7A PLANT 

CEPI3 /PAHO 

PLAN N° 27 DATE JANUARY 1981 



n ^ cuean WATER 
/"EFFLUENT 

ao 

~h 

CHLORINATION 
C H A M B E R 

rr 
A I 

M A N - H O L E OHAIN 
C H A M B E R 

/ 

" 

r-C 

i i i 

1.201 JO Uq 

TTM" 41 1.20 L JO \I0 -J2J r 
1 1 

t-----!i
L-.-Tr,-, 

'i i i! ii 
1 ' 1 ] 

-_— - ;4j 

NYPOCHLORINATCT? 

f°«F#^ 

DOWNFLOW FILTER N« 3 

SLUICE S A T E CONTROLLH l f l 
INLET OF U F E F F L U E N T S 
AND WASH WATER OUTLET 

DOWNFLOW F ILTER N» I 

^ ^ ^ 

1 

r' 

CL_ 
0 
1 

B V P A S S F R O M COLLECTIO* 
C H A N N E L OF UPFLOW F I L T ER: 
T O C H L O R I N A T I O N CHAMBER 
I I ) S E U S E D I N C A S £ 
E F I - L U E N T O F D O W N F L O W 

FILTERS MUST 

Br av - PASSED 
0 
L 

I 

I 
A 

/ I 
* — I 

i 

l O R A I N O F DOWN F I L T E R S 

D R A I N V A L V E 

RAW WATER 
R E S E R V O I R 

D I S T R I B U T I O N C H A N N E L T O DOWNFLOW F ILTERS 

. . : j ! , ! _ ^ . _ . .___!JJ 

C L E A R W A T E R C O L L E C T * C H A N N E L UPFLOW F I L T E R S 

| i @ : a - • K t t k 
•'.•?>'! 

^i> 

I,' D R A I N P I P E I 

J WASH WATER 
P I P E 

..-.^-
S L U I C E , GATE FOR FILTER 
BACKWASHING 

U P F L O W F I L T E R l » ! 3 

S L U I C E GATE OF 
I N L E T F I L T E R 

U P F L O W F I L T E R N» 2 

CONNECTION B E T W E E N COLLECTION CHANNEL 
OF UPF. F. AND DISTRIBUTION CHANNEL Of \ 
O F F THIS ORIFICE MAT B E CLOSED WITH A 
SLUICE GATE WHENEVER O F F HAVE T O B E 
BY-PASSEO 

U P F L O W F I L T E R N * I 

COAGULANT TANK 

"n 

I F I L T E R INLET I ' 
; WATER PIPE o-. 

<n^l i 
I I 

-•••••M 

t LU 

I N L E T 
C H A M B E R 

L I M E T A N K 

RAW WATER PIPE 
FOR F I L T E R I N G 

LIME FEEDING | 
P O I N T 

A D J U S T A B L E WEIRS 

INLET PIPE u 

0 
J 

DRECT UP FLOW DOWNFLOW FILTRATION PLANT - TYPE 7A PLANT 
PLAN N° 23 

C E P I S / P A H O 

D A T E JANUARY 1981 



FILTER UNDERDRAW 
PRE-FAB BEAMS 
DETAIL » ; 2 
PLAN N* 43 

_€0 I SO 

CONTROL WEIR 

3.20 

30 FILTER INTERCONNECTION CHANNEL 

::a-'G*?o?o° Q'-.P, ofo" *nQ;o ' ? - '<&•<• & ' \~ eg":.^ <-., yy? • 

0 
' & • 

CHLORINATION 
CHAMBER 

- V " / : : > •'•: '•< 

•o ».o , ,.c,.;o" i-',&. 

-FILTER BED 
DETAIL N* I 
PLAN N*37 

I I 

I i 
j 'O .30 

! i " 
.4 3^.30. 

! : 
.10! . in J 20 1 

; I 1 1 
A 

i | 1 1 
.30 20 i 

T 1 
1 1 

1 

45 .2CM 

j 

C R O S S S E C T / O N A - A 

DIRECT UP FLOW DOWNFLOW FILTRATION PLANT - TYPE 7A PLANT 
PLAN N° 29 

CEPIS / PAHO 

DATE JANUARY 1981 



UPFLOW FILTER BOTTOM 
DRAIN SLUICE G A T E CROSS SECT/ON B - B 

DIRECT UP FLOW DOWNFLCW FILTRATION PLANT - TYPE 7A PLANT 
PLAN N° 30 

CEPIS / PAHO 

DATE JANUARY 1981 



a 
J 025 

0 10" PIPE_F0R_ 
WASHWATER 

J* IOC PIPE FOR 
RESERVOIR DRAIN 

nt==£o 

.n_ 

i l 

RAW WATER 
INLET TO 

RESERVOIR 

%£. 
C R O S S S E C T I O N E - E 

o 

0 6 ' PIPE FOR 
FILTERED" WA"TER 

\ ALUM FEEDING POINT 

FILTER MEDIA _. 
SE£ OETAIL N"«1 
PLAN N « 3 7 

50. 

«5! 

25i 

J . _ 

T T 

DOWN FLOW 
F I L T E R S 

r.3-«) 

ANTHRACITE 

S A N D 

GRAVEL 

2 30 

U / 

. 1,50 

- -

ê  

UPFLOW 
FILTERS 

GALVANIZED IRON 
P!PE_TO INSERT 
VA~LVE SHAFT 

! * » > r.RAVEl ^ ? i 

«m 

Ltr li 
., CONCRETE 

BAFFLE 

C R O S S S E C T I O N C - C 

s LIME SOLUTION TANK 

.OVER FLOW 

>fl 
iSi^. 

RAW WATER RESERVOIR 

RESERVOJR 
DRAIN 

CLEAR 
WATER 
CHAMBER 

7 no_MAXIMUM 

JZ. _ LEVEL.,, 

5 95 MINIMUM 

.fsmr.., 

SE 
INLET 

CHAMBER 

LJ 
PIPE GALLERY 

ADJUSTABLE 
WEIRS 

_FILTER MEDIA 
SE E DETAIL N#- 2 
P L A N N? 2 6 

F I L T E R 
WATER HiPt 

C R O S S S E C T I O N F - F 

DRECTUPFLOW DOWNFLOW FILTRATION PLANT- TYPE 7A PLANT PLAN N«3I 

CEPIS / PAHO 

DATE : JANUARY 1981 



+ _zzc .̂̂ r 
MANHOLE OF DRAIN 
CM A MBER 

BYPASS 
FROM COLLECTION 
CHANNEL TO 
CHLORINATION 
CHAMBER 

>|V |> J J: 11 

CLEAR WATER 
EFFLUENT 

DRAIN PIPE-

€. 

m 

! I i 
! i 
i i il 

DRAIN COLLECTION 
CHAMBER | 

I I 
1 I II 
I I II 

i i • 

ti 

WASHWATER SLUICE GATE VALVE 

ur 

J ± L =0= -7T 

DRAW-OFF SLUICE 
VALVE OF UPFLOW 

- J -

1iK^ 

JZ 

' i i . 3 . • O : e 
II L . 

S 4 5 0 

il COLLECTING CHANNEL OF* ^F^LUENTS FROM UPFLOW F | ( T £ J R * 

1 ••> 

- T — 

WATER DISTRIBUTION CHA NlJ 

INLET ORIFICE OF DOWN 
FILTER EFFLUENT 

•4- i , 

M ' - • • • * ' • 

1 ^ = ^ ! OUTLET ORIFICE FOR 
i p | l ^ f WASH WATER 

ATE 
ILTERS 

l| 
II 
'I 

Tb DOWNFLOW FILTERS 

l| 

n 

'EK#il 

P I P E GALLERY 

,.4S0_ 

iBsS1 

± J0_. 

a .-. <=• c, 

<3 .-, 

RAW WATER 
RESERVOIR 

7 BO | 

DRAIN PIPE 

ONLY PIPING 
CONDUCTING 

. WASHWATER 
/ ANO WATER TO 

BE FILTERED 

-,-Q.O.CL 

O 

A - — ORAINAGE VALVE 

SLUICE GATE TO EMPTY 
BOTTOMS OF DOWNFLOW 

^FILTERS 

INLETS TO UPFLOW FILTERS! 
CROSS SECT/ON D - D 

DIRECT UP FLOW DOWNFLOW FILTRATION PLANT - TYPE 7A PLANT 
PLAN N° 32 

CEPIS/PAHO 

DATE JANUARY 1981 



TECHNICAL SPECIFICATIONS 

WATER QUALITY 

NORMAL TURBIDITY 100 NU 

AVERAGE TURBIDITY 150 NU 

MAXIMUM TURBIDITY 250 NU 

NORMAL COLOR 50 CU 

AVERAGE COLOR 100 CU 

MAXIMUM COLOR 250 c u 

DESIGN CRITERIA 

A. UPFLOW FILTERS 

WA 

FU-J ER MEDIA 

SAND 

E-D 0.7 -
CU. < 2 

SUPPORTING LAYER 

DIAMETER HEIGHT 

3/16- - 3/3?" 10 cm 

3/8" - 3/16" 10 cm 

5/8" - 3/8" 7.5 cm 

1" - 5/8" 7.5 cm 

1 l/«" - 1" 5.0 cm 

TOTAL <o.o cm 

VARIABLE VELOCITY FILTERS 

MAXIMUM FILTRATION VELOCITY IN EACH FILTER . . 

AVERAGE FILTRATION VELOCITY DURING WASHING . . 

AVERAGE FILTRATION VELOCITY 

WASH IN G VELOCITY , . 

/m7 x 

/•mn 

n.s r, 

300 
788 
180 
0.50 

1 

25 

—, 

1 

F i 

cloy 

: 
n — / 

25 

165 ; 

.25 
J 

n/<l .30 

T/<! AO' 

-It 

:n /1•• i n 

RAW WATER INLET PIPE 

•c 

FILTER MEDIA: 

SAND, ANTHRACITE AND/OR ANY OTHER SIMILAR MATERIAL 

MEDIA SELECTION CRITERIA 

THE CHARACTERISTICS OF THE FILTER MEDIA WILL EL 3CL(: 

BASED ON THE FOLLOWING CRITERIA: 

(A) RAW AND CLEAR WATER QUALITY 

(B) PRE-TKEATHENT CONDITIONS 

(c) FILTRATION CONDITIONS 

(O) WASHING CONDITIONS 

<E> OPERATION CONDITIONS 

50 

SELECT THE CORRESPONDING PLANTS DIMENSIONS FROM THE SIZING TABLE 

A•= LENGTH OF THE DOWNFLOW FILTER BOX-
B» WIDTH OF THE DOWNFLOW FILTER BOX. 
C = WIDTH OF THE UPFLOW FILTER BOX 
D -LENGTH OF THE UPFLOW FILTER BOX. 
E • WIDTH OF THE RAW WATER TANK. 
F=> LENGTH CF THE RAW WATER TANK. 

A 

L 

Q 

m3/h 

364 

54 6 

__728 

| 
i 

1 

A 

m 

1.20 

1.50 

1 50 

PLANT SIZING TABLE 

! ! ' 1 

a j c j D 

m (Tt m 
— . . . . i . — . . 

135 0 90 . 2.70 . 

1.55 M 5 3.10 

2 05 ; 1.50 .3 10 

E 

m 
• 

9.35 

10.55 

10 55 

! ' l 
n» | 

• 2 30 ' 

' 3.00 

ilD°J 

•25, 

DIRECT UP R.OW DOWNFLOW FILTRATION PLANT-TYPE 7B PLANT 



2 50 J-25' 

25 

100 

25 

I 65 

25 

25 

.50 

\ 
25 

A • LENGTH OF THE DOWNFLOW FILTER BOX 
B • WIDTH OF THE DOWNFLOW FILTER BOX 
C • WIDTH OF THE UPFUDW FILTER BOX 
D' LENGTH OF THE UPFUDW FILTER BOX 
E • WIDTH OF THE RAW WATER TANK 
F - LENGTH OF THE RAW WATER TANK 

25 

6' DIAM. PIPE_CARRIES 
WATER BE FILTERED '•• 

L O W E R L E V E L 

DIRECT UP FLOW D0WNFLOW FILTRATION PLANT- TYPE 7B PLANT 
<~u 

PLAN N* 34 
CEPIS/PAHO 

DATE JANUARY 1981 



FILTER MEDIA , 
SEE DETAIL N« 2 

PLAN N*43 

-25 

, PRE-FABRICATED REINFORCED 
CONCRETE BEAMS 
DETAIL N« 2.PLAN N! 43 

0.00 

F I L T E I R S INTERCONNECTION C H A N N E L 
150 

-J°\- <JOf. 3 Q . . , 2 0 i _ . A . d 0 . 3 0 _ 2°,. 

U i a _ 

CONTROL WEIR 

V2n 

[1-

l<̂  .30 j 20 , 45 ,:20 

C R O S S S E C T I O N A - A 

/ 

HYPOCHLORINATOR 

SUCTION LINE FOR 
HYPOCHLORINATOR 

SUMGC GATE TO CLEM 
WATER CHAMBER 

DRECT UP FLOW DOWN FLOW FILTRATION PLANT- TYPE 7B PLANT 
PLAN N* 35 

C E P I S / P A H O 

DATE : JANUARY 1981 



rh rn 

0 ' 

UPFLOW FILTER Hm- I 

SAND 

4 95 

4=, 
Q-3V I i" 

4 2 0 

UPFLOW FILTER N*2 

SAND 

i 

UPFLOW FILTER N '5 

3.2Q. 

SAND 

4-z 

/ FILTER MEDIA / 
SEE DETAIL N! 2 / 
PLAN N! 26. /' 

20 

^ g _ I O " RAW WATER 
INLET TO FILTER 

C R O S S S E Q T I O N B 
0 20. 

WASH WATER 
' ' DRAJN CHANNEL 

ADJUSTABLF. WEIK 

RAW WATER INLET 
TO RESERVOIR 

4 20 

r^ 

^ "lO-OCK. 

INLET 
CHAMBER 

7 80 

PIPE GALLERY 

4 8' DRAIN FOR 
IJPFLOW FILTERS 

.FILTER 
W&HWATER 
PIPE - 0.70 r 

-1.00 

! .25' 
I - > 1.65 

CROSS SECTION D-D 

9 8 0 

DIRECT UP FLTWDCWNFLCW FLTRATION PLANT-TYPE 7B PLANT 
PLAN Ns 36 

CEPIS PAHO 

DATE JANUARY 1981 



FILTER MEDIA 
DETAIL N'l 
PLAN N*37 

Fl LTER MEDIA 

05 j 
054^ 

10 

. 

• - - • - ' • - • ' 

k 
1-$ k 

•&* r \ — 

S $ ^ \ « 6 ^ $ 
1-J •> of No o 6V^5 rA 

j ANTHRACITE THAT PASSES 
I THROUGH SCREEN *I6AN0 IS 
I HELD BY SCREEN tt 18 

ANTHRACITE THAT PASSES 
THROUGH SCREEN* 14 AND IS 
HELD BY SCREEN » 16 

ANTHRACITE THAT PASSES 
THROUGH SCREE N # I 2 AND IS 

-HELD BY SCREEN * 14 

SAND FROM SCREENS 1» 3010 40 

1 SAND FROM SCREENS* 2010 30 

i SAND FROM SCREENS # 16 TO 20 

GRAVEL FROM l9T032mm 

^GRAVEL FROM II TO 19mm 
GRAVEL FROM 56 TO II mm 

- • v -

GRAVEL FROM 2 8 TO 5 6 mm 

GRAVEL FROM 5 6 TO II mm 

_ GRAVEL FROM II TO 19 mm 

__.i_GRAVEL FROM 19 TO 32 mm 

' GRAVEL FROM 32 TO S4 mm 

DETA IL N ! I 

NOTE - dSTM STANDARD 
SCREEN SIZES 

WASH WATER .PIPING 

C R O S S - S E C T I O N C - C 

DIRECT UP FLCW DOWNFLOW FILTRATION PLANT-TYPE 7B PLANT 
PLAN N*37 

CE P I S / P A HO 

DATE:JANUARY 1981 



RAW WATER INLET TO 
RESERVOIR 

OVERFLOW 

rt&ffWXVWVW^W 

CROSS SECT/ON E - E : . : . _ 0 " 

DRECT UP Fl£W DOWNFLOW FILTRATION PLANT- TYPE 7B PLANT 
PLAN N°- 38 

CE PIS / PA HO 

DATE JANUARY 1981 



HATER QUALITY 

NORMAL TURBIDITY 

AVERAGE TURBIDITY 

MAXIMUM TURBIDITY 

MAXIMUM COLOR 

DESIGN CRITERIA 

TECHNICAL SPECIFICATIONS 

< 250 NU 
< 750 NU 
<1,500 NU 
< 150 cu 

FEEDING 

COAGULANT - MAXIMUM DOSE ? 50 "g/1 

PH MODIFIER ACCORDING TO RAH HATER ALKALINITY 

RAPID MIXING 

GTC" = K ("ANDK ARE VARIABLES DEPENDENT ON RAW WATER 

CHARACTERISTICS) 

VELOCITY GRADIENT (G) - LESS THAN 2,000 S"! 

RETENTION TIME (T) - VARIABLE 

HYDRAULIC FLOCCULATION 

Gn,T = Ki 

RETENTION TIME (T) = 25 min 

VELOCITY GRADIENT (G) 

MAXIMUM = 80 S"' 

AVERAGE = 40 S"' 

MINIMUM = 20 S"1 

"1ANDK, ARE VARIABLES DEPENDENT ON RAW WATER CHARACTERISTICS 

HIGH RATE HORIZONTAL FLOW SETTLING WITH INCLINED PLATES 

2_Re_v _c_ II 

"s H cosa 

SUPERFICIAL LOAD (qs) = 120 m'/m'/d 

REYNOLDS NUMBER (R5> = <500 

SPACE BETWEEN PLATES (e) = VARIABLE 

ANGLE OF PLATES (a) = 60° 

WIDTH OF SETTLER (c) = VARIABLE 

SETTLING VELOCITY (Vs) = 0,020 - 0.025 cm/s 

VARIABLE VELOCITY FILTERS 

MAXIMUM FILTRATION VELOCITY IN EACH FILTER . 

AVERAGE FILTRATION VELOCITY DURING WASHING . 

MEAN FILTRATION VELOCITY 

WASHING VELOCITY 

FILTER MEDIA: 

SAND, ANTHRACITE AND/OR ANY OTHER SIMILAR MATERIAL 

MEDIA SELECTION CRITERIA 

THE CHARACTERISTICS OF THE FILTER MEDIA WILL BE SELECTED BASED 

ON THE FOLLOWING CRITERIA: 

(A) RAW AND CLEAR WATER QUALITY 

(B) PRETREATMENT CONDITIONS 

(C) FILTRATION CONDITIONS 

(D) WASHING CONDITIONS 

(E) OPERATION CONDITIONS 

DISINFECTION 

CHLORINE DOSE 

CONTACT TIME 

SELECT THE CORRESPONDING 'LANTS DIMENSIONS FROM THE SIZING TABLE 

VARIABLE 
<17 min 0 

«'/» 
18 0 

21.6 

2 5 2 

2 8 8 

32.4 

3 6 4 

54,6. 

72 8 

A 

m 

I.3S 

1.10 

0 96 

1.03 

1.20 

1.33 

1 55 

2 .05 

B 

m 

1.18 

I.-I8 

1.18 

1.18 

1.18 

2 . 4 0 

2 . 4 0 

2 4 0 

C 

m 

3.13 

4 .35 

3 .35 

5 .53 

3 55 

5 3 5 

6 .75 

6 75 

» 
m 

1.10 

1.10 

1.08 

1.18 

1.08 

1 0 8 

1 0 0 

1 .02 

« 
m 

* 3 25 

* 3 . 0 5 

» 2 .93 . . 

• 3 . 0 0 

» 3 . I 5 

- 4 0 5 

» 4 2 0 

=>4.53 

F 

m 

0 8 0 

1 .00 

1.2 0 

1.32 

150 

1.35 

1.85 

2 3 0 

G 

in 

0 6 0 

0 .90 

1.20 

1 2 0 

1.20 

1.20 

1.50 

, 3 0 

H 

ro 

3.15 

4 3 3 

3 55 

5.55 

5 . 3 5 

5.53 

6.73 

6 73 

0 

cm 

10.5 

J /J 

\2D 

12 7 

13 .3 

1 4 0 

160 

18 0 

L 

m 

. 2 7 

4 9 

.67 

6 7 

.6 7 

h.T| . 8 4 

. 8 4 

J 

RAPID FILTRATION PLANT - TYPE 8 PLANT 
PLAN N° 3 9 

CEPIS / PAHO 

OATE JANUARY 1981 



+ 
4 o 

i 

0 

D R A I N 
CHAMBEF 

^L 

C O .» T ' — ~ 

DISINFECTION SYSTEM (SEE DETAIL N?IO PLAN N=22J 

P L O C C U L A T O R S 

•TZTZL-Q 

m-

0 

6: 

C H L O R I N E 

0 • • » ' . Q . ? • Q " ' . 0 

0>" 

° 0 

0 

0 

O^ 

0 

0 <-' 

I 

0 
0 

45 0 . o : ° > . o . j) 
1K> „ 

FILTER CONTROL 
W E I R 

0 : 

„0 

> > " » > . - : £> 

4.--S-;—3° -4» I- IZQi 2 0 SO SB,. .-JS-

CROSS SECTION C - C 

c 

3 OO 

.-////.a .'a.wwww 

- * 

A•» WIDTH OF THE FILTERS BOX-
B = LENGTH OF THE SETTLING UNIT. 
C = WIDTH OF THE SETTLING UNIT. 
D « WIDTH OF THE RAPID MIXING UNIT. 
E •= LENGTH OF THE FLOCCULATION UNIT. 
F » WIDTH OF THE FLOCCULATION UNIT. 
G = LENGTH OF THE FILTER BOX. 
H * LENGTH OF THE CHLORINE CONTACT CHAMBER. 
L ' LENGTH OF EACH SECTION OF THE CHLORINE CHAMBER. 
h • DEPTH OF WATER OVER THE TRIANGULAR WEIR. 

H I G H R A T E S E D I M E N T A T I O N UNIT 

. S E E DETAILS N 1 3 AND « 
PLAN N « 4 3 

o 
0 

9 & 
Mv 

j -

o ^~0^ O°o°o 
o' > O *0 o o 

CORRUGATED A C . P L A T E S 

WOODEN BEAMS 
"DETAIL N ' S 

PLAN N » 4 3 

F L O C C U L A T O R S 

CROSS S E C T I O N A - A 



FLOCCULATOR 

o ^ P P W ! * 

•OTTOM FILTER 
ORAIN 

CROSS SECTION B-B 

INLET CHAW 

^•p^Cp 

RAW WATER INLET I -4^ 

TRIANGULAR WEIR 

ifiSMirt 
r 

SPACINGS BETWEEN PLATES 

feiiiM. n~~ jj&l 20 

20 

ICONTINUES IN FOLLOWING 
SECTION 

CROSS SECTION D - D 

RAPID FILTRATION PLANT - TYPE 8 PLANT 

TABLE N « t 
FLOCCULATORS SPACING* DESIGN fill, 0 

\ « S . 8 0 

m V l i \ 

4 3 2 

9 1 8 

EOS 

6 91 

1 
7 78 

8 4 0 

I2SO 

1680 

3 3 

4 3 

4 3 

S O 

ss 

• 0 

• 0 

IO O 

7 0 

31 

4 O 

4 S 

3 2 

3 . 7 

• O 

70 

9.0 

n o 

• 0 

2 4 

4 3 

3 O 

S S 

• * 

• S 

7.3 

10.0 

12.0 

SO 

17 

S I ) 

S 3 

• O 

• J 

7.8 

8 . 0 

11.0 

I S O 

4 0 

IO 

2, o3 

SO 

• 

3.3 7 0 

8.5 

7 3 

7.8 

8 0 

» 0 

1 2 3 

IS O 

T.S 

8 2 

»o 

10.0 

n o 

I S O 

IS.O 

) 
to 

3 

1 9 

» 2 

10.0 

113 

'*° 
iao 

18.0 

22.0 

NOTE THE VALUE OF "o" I SEPARATION Of COMKAtATEO PLATE) 
ANO'hf HHEAO LOSS IN EACH SKCTIONI WILL SB! SELECTED 
ACCORDINS THE VALUES OF VELOCITY 8RAMENTS OETERM88EO 
BY JAR TEST 

hf . HEAD LOSS ON EACH SECTION Of THE FLOCCULATOR. 

PLAN N° 41 

CEPIS / PA HO 

• ATE JANUARY 1981 
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':>:':z-:n?l:.v-x}' Rsfsw.'Cs Centra 
tor Conirnunltv Water Supply 





RAPID MIXING UNIT 

0 o 

o- o 
I) 

• * • > 

0 °c 
0 

C\o. 

DOSING PIPES FROM FEEOERS PLACIN'J OF A C PLATES OF S E T T L E R 

PVC PIPE OF 0 f WITH 
/ _ 0 l / 4 " P E R r O R A T I O N S SPACEO 

175' APART 

DETAIL N« I 

HIGH RATE * SEDIMENTATION 

DETAIL N* 3 

I 3 0 ems 

REINFORCED COIICREJE_ 
BEAMS 

PVC NIPPLES 
OF 0 1/2" 

PREFAB UNDERORAIN 
E L E M E N T S 

PREFAB FILTERS UNDER DRAINS 
DETAIL N* 2 

ASBESTOS-CEMENT 
P L A T E S I cm THICK 

WOODEN SEPARATORS 
WITH A CROSS SECTION 

5 x 5 cmi AND l O c m i OF 
HIGH 

DETAIL N«4 
WOODEN SEPARATORS 

SEE DETAIL N ' 3 

DETAILS OF ASBESTOS CEMENT PLATES IN FLOCCUL ATOR, 

0-f THIS VALUE SHOULD 
BE TAKEN FROM TABLE N»2 
ACCORDING TO WATER QUALITY 

D E T A J L N * 5 

CORRUGATED PLATES 03cm THICK 

2fx 2' WOODEN BEAM 
PARTIALLY EMBEDOEO IN 
CONCRETE WITH SLOTS 7mir. 
WIDE 

RAPID FILTRATION PLANT - TYPE 8 PLANT 
PLAN N° 43 

CEPIS / PAHO 

DATE JANUARY 1981 



C E N T R A L WOOO SUPPORT WHERE 
THE E N D S OF ASBESTOS-CEMENT 
P L A T E S WILL BE F I X E D . 

CROSS SECTION a - a 
SEDIMENTATION TANK DETAIL OF SUPPC 

0 
c 

-L4 

1 
o 

••q> 

0 

*!2i_ „ p
 g', •••* z z : 

C E N T R A L g* THICK 
WOOO SUPPORT 

i i i i i i i i . i i * • i i i i i i • i • • i • . i i i n i . t l ~ 

WOOD BEAMS W I T H Z' > 2 " CROSS SECTION 

T THIS B E A M IS ONLY REQUIRED 
WHEN B • 1 1 m 

I I I I i i I i i i i 11 I I I I • i I 

l l l l l t l l l l l l l l H l l l l l I H I l t l l l l l i l I i . i l . . 

j \ • 
I \ SLOTS * cm DEEP 

* 9 mm* W I M 
2 c m WIDE 

AMD S«J» APART 

J i n i l l l M I I M I I I I I I I H M M l l l t l l l l l t l l l l 

O o 

0 

0 0 

0 
0 

o JO •r^rr--

o 
r l • 0 . • "•:•••• •<£> -. • a c? ' " ^ ~ v 

•c?: 
O -H. 

SEDIMENTATION TANK- L O W E R P L A N 

RAPID FILTRATION PLANT - TYPE 8 PLANT 
PLAN N° 4 4 

CEPIS / PAHO 

OATE JANUARY 1981 
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DESIGN Si'iCIFICATiC.'JS 

FEEDING 

COAGULANT - MAXIMUM DOSE 5>Q m<;/ 1 

ALKALINIZER - ACCORDING TO WATER .QUALITY 

RAPID MIXING 

VELOCITY GRADIENT (G) - VARIABLE BETKFCN 777 TO 929 S" 

RETENTION TIME <T) - VARIABLE 

MECHANICAL FLOCCULATION 

G ni T = K, 

RETENTION TIME (t) 

NUMBER OF COMPARTMENTS 

VELOCITY GRADIENTS 

30 i 

COMPARTMENTS _ GRADiENTS_V ' 
MAXIMUM | MINIMUM^ 

ion ! so " 
8fi 

eo 
no I 

P0 

?n I 

VARIABLE VELOCiTY FILTERS 

MAXIMUM FILTRATION VELOCITY IN EACH FILTER . . . . 300 "/I 

AVERAGE FILTRATION VELOCITY DURING WASHING . . . . 288 "/d 

AVERAGE FILTRATION VELOCITY 180 m/'I 

WASHING VELOCITY fl,f,r) m/nin 

FILTER MEDIA: 

SANC. ANTHRACITE AND/OR ANY OTHER SIMILAR MATERIAL 

MEDIA SELECTION CRITERIA 

THE CHARACTERISTICS OF THE FILTER MEDIA WILL BE SELECTED 

BASED ON THE FOLLOWING CRITERIA: 

(A) RAW AND CLEAR WATER QUALITY 

<B) PRE TREATMENT CONDITIONS 

(C) FILTRATION CONDITIONS 

(D) WASHING CONDITIONS 

(E) OPERATION CONDITIONS 

DISINFECTION 

CHLORINE DOSE VARIABLE 

SELECT THE CORRESPONDING PLANTS DIMENSIONS FROM THE SIZING TABLE 

0 -

d * 

h • 

63-

V 

PLANT D IAMETER 

FLOCCULATOR DIAMETER 

T H E WOOD PADDLE OF THE FLOCCULATOR SECTION N»l 

LENGTH OF THE WOOD PADDLE OF THE FLOCCULATOR SECTION N't 

WIDTH OF THE WOOD PADDLE OF THE FLOCCULATOR SECTION N» 2 

LENGTH OF THE WOOD PADDLE OF THE FLOCCULATOR SECTION r\P2 

WIDTH OF THE WOOD RUDDLE OF THE FLOCCULATOR SECTION N*3 

LENGTH OF THE WOOD PADDLE OF THE FLOCCULATOR SECTION N»; 

WIDTH OF THE WOOD PADDLE OF THE FLOCCULATOR SECTION N » 4 

LENGTH OF THE WOOD PACDLE OF THE FLOCCULATOR SECTION N M 

A-, 

MOTOR CHARACTERIST 1 C_S 

POWER 

UP TO 18 m' /h 1/lj l[.p, 

UP TC 36 . 1 <"''/:< 1/2 H.P. 

VARIABLE SPEED BETWEEN 6 AND 18 PP1 

HIGH-RATE INCLINFD-rLOW SETTL1NG 

. Vs | s i n 0 • M c o s S J ALUM TANK 

SETTLING VELOCITY (»s ) 120 « ' / 

ANGLE OF PLATES ( c ) g(V 

AVERAGE SPACE BETWEEN PLATES (<0 9 csis 

REYNOLDS NUMBER (Re) 250 

. • ) 

.TiVh 

7 2 

ao 
:o.e 

14.4 

18.0 

2 I.J 

>J.2 

'<""• 

• •> 

_}'••'• 

D 

m. 

2.00 

3.00 

3.30 

3.70 

4.10 

<A0 

'1.30 

5.10 

S.'.O 

5.cO 

d 

m. 

I.CO 

1.10 

1.20 

1.40 

1 55 

1.70 

184 

I.S3 

2.10 

2.2D 

p 

bi 

m. 

25 

.25 

.25 

. 2 5 

^25 

.23 

.!>5 

. 2 0 

. 2 0 

. 2 0 

- A N T 

t l 

m. 

. 4 0 

.45 

.50 

. 6 0 

.65 

.75 

. 6 0 

.90 

.95 

1.00 

SI2IN8 TABLE 

bz 

m. 

.15 

.23 

.23 

.20 

. 2 0 

.20 

2 0 

.15 

.15 

.15 

12 

m. 

.40 

.40 

.45 

•55 

• 6 0 

.70 

. 7 5 

1 
b 3 

m. 

.10 

.15 

.15 

.10 

.10 

.10 

.10 

.1.3 ! .075 

• 10 

. 23 

.075 

.0? i 

t 3 

i n . 

. 3 0 

.40 ' 

.45 

• 55 

. 6 0 

.70 

.75 

.C'J 

.CO 

b 4 

m. 

.10 

.10 

.10 

.10 

0 7 5 

.075 

075 

.U75 

. 0 5 0 

X 7 J 

t 4 

m. 

. 3 0 

. 3 5 

.40 

. 5 0 

55 

.60 

. 75 

.73 

.85 

CO 

...CLCAR WATER EFriUCNT 

^ - - , C 

-H.YP.PCHLORINATOR 

L 'Mf . JfANK 

.STEC* . FLOOR 

UPPEB L E V E L PLAN 

PREFAB. RAPID FILTRATION PLANT - TYPE 9 PLANT 
PLAN N° 45 

CEPIS / PAHO 

DATE JANUARY 1981 



HYPOCHLORINATOR 
DETAILS Ml )0 and M 
PLAN Nt 2 2 

S E T T I . E O W A T E R 
CHANNEL — 

X 

—1 

SUCTION LINE OF CMCjUCAUB 
OPSINS [QUICKCHT 

CLEAR » < r C H TANK 

FEE PINO POINT OF 
' CNLORINE SOLUTION 

•-tc' ^ j 

- i r^tr - -4Lv 

COAGULANT FEEDERS 

o?$, da^jioSt >:\o#../'• 

ALUM FEEOER L I M E FEEOER 

/ SlUICE OATE FOR 
ro'DRAIN THE SETTLING 01/4' PERFORATIONS/ FILTER MEDIA 
ANO FLOCCULATOR UNITS J 3 cm BETWEEN j | ACCORDING TO 

CROSS SECTION B-B 

CROSS SECTION C - C 

j-:h -: 
CL_EAR WATER EFFLUENT 

ONCER DRAIN OF \/ 
METAL PLATE WITH / 

CROSS SECTtON A-A 

RAPID FILTRATION PRE - FAB. PLANT - TYPE 9 PLANT 
PLAN N° 46 

CEPIS / PAHO 

OATE JANUARY 1981 



~f¥ 

ANTHRACITE 

50 

SAND 

30 

GRAVEL 
50 

FILTER BED 

I 
I 0 | 

0 8 j 

.15 i 

.OS ml 
OSaiT 

-L-

J 
.,m 

METAL PLATE WITH 01/4". 
OUfcAINGS 3.3 cnu ^ 
BETWEEN CENTERS DETAIL N* 4 

ANTHRACtTETHAT PASSES 
THROUGH SCREEN4H6 ANO 
REMAINS IN SCREEN It 16 

XNTHRACITE THAT PASSES 
THROUGH SCREEN * 14 AND REMAINS 
IN SCPEEN * IG 

ANTHtUCrTE THAT PASSES THR-MGH 
SCREENS I2AVJ P.tMAINS iM 

- SCREEN # 1 4 
JANO FROM bCREEN3» 30 TOO 

• SAND FROU SCREENS • 20 TO 30 

i SAND FROM SCREENS * 16 TO 20 

Tf /a" -1/12" 

l/f -1 /s" 
1 /2"-1 /4" 
i/<- 1/2" 

I " - 3 /4" 

^SEE OETAIL N*4 
P t i m — W O T 

CROSS DEVELOPMENT 

L 
PREFAB RAPID FILTRATION PLANT - TYPE 9 PLANT 

PLAN N° 47 
C E P I S / P A H O 

DATE JANUARY 1981 



D E T A I L N» 2 \ 
FLOCCULATION UNIT SEPARATORS 

DETAIL Nt 3 

CLEAR WATER 
EFFLUENT 

E3--

P L A N ON 0 - 0 

DETAIL N * 3 
SEPARATOR SUPPORTS 

RAPID FILTRATION PREFAB. PLANT - TYPE 9 PLANT 
I * 

PLAN N°48 
COM8 / MHO 

OATC JANUARY <98l 


