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TURBIDITY ° _ NO . CHANGE
Basic <ou / - ~ TURBIDITY NO TURBIDITY NO TURBIDITY NO %uaemm NO of
DATA / <250V <1,2000U <1500V \<'0-°°°U SOURCE
YES
S i HRS+GP HRS + |
1 CHANGE
%’:::gl:s URBAN M—Emrem«’ SSF OPERATING NO |+ SSF N urean no_|OP4SSF %Pfﬁfg.'{‘f N an
ExisTS TYPE 2 CAPACITY / TYPE EXISTS SOURCE
EXISTS , 5A 58|
ves YES
I DOF SSF MRS+l -
HRS+ SSF Es SSE |yps YES
TYPE 8 TYPE 1- TYPE
FILTERS ONLY ! 2 § TYPE 3 3
RF RF
DU - DF HieH RF HIGH HIGH
INDUSTRIAL)-NO INDUSTRIAL INDUSTRIAL H>-NO ~eeltee INDUSTRIAL \ NO tps
CAPACITY TYPE 74 CAPACITY TYPE B \capaciTy 4 CAPACITY TYPE B
. YES YES YES
oU - DF RF RF l RF
. +PS +PS
TYPE
TYPE 7B TYPE 9 s TYPE 9
NOTE
TURBIDITY VALUES (NU LEGEND
I._ THE TURBIDITIES USED FOR PROCESS SELEZTION CORRESPOND - v — W ___ ?
NORMAL TURBIDIT 30 100 250 250 ATI
TO MAXIMUM TURBIDITY VALUES 'N THE ADJACENT TABLE I0ITY * . SSF SLOW SAND FILTRATION
AVERAGE TURBIDITY = 10 80 150 750 750
2.. NORMAL TURBIDITY » MEAN TURBIDITY IN DRY SEASON | RF RAPID FILTRATION
MAXIMUM TURBIDITY 100 250 1,200 {1500~ 2 ooo__|
AVERAGE TURBIDITY » MEAN ANNUAL TURBIDITY . L] PRE SEDIMENTATION
P
MAXEIMUM TURBIDITY * MEAN ANNUAL TURBIDITY+ 2 STANDARD DEVIATION DUF DIRECT UP FLOW FILTRATION
e INTAKE PREFILTER
3._ THE SLOW FILTRATION PLANTS WITH SEDIMENTATION AND/OR
EDIMENTATI
PREFILTRATION ARE ONLY CAPABLE OF TREATING WATER WITH TURBIDITIES HRS HIGH RATE 5 TION
ORIGINATED BY PARTICLES WITH A DIAMETER EQUAL TO OR GRE ATER Du-OF DIRECT UP DOWN FILTRATION
GRAVEL PREFILTER
THAN 1 MICRON GP RAVEL PREFILT
DDF DIRECT DOWN FLOW FILTRATION
. . CEPIS / PAHO
A
SEQUENTIAL PROCESS TO SELECT TREATMENT PLANTS AS A FUNCTION OF WATER QUALITY PLAN N2 | ‘ oaTE sanvary 1981




TECHNILAL SFECIFICATI

1. Haxivum vELOCITY OF f+E_STRean: 3.00 =/s |
2, WATER QUALITY
- MIN, TURBIDITY , . + . . . . . 150 nu{slow filteation)

- MAX. TURBIDITY , . . . . . . . 750 nu(simple sedizentation

_PVC_PERFORATED PIPE
ard slow filtration) - ’

3. MAXIMUM PREFILTER CAPACITY: 9 m'/o
4. FILTRATION VELOCITY: 0.23 /b
5. PREFILTER DIMENSIONING:
(A) ONCE THE HECESSARY PReFILTER CAPACITY HAS BEEN CALCULATED

ASSUME THE NEXT LARGEST FLN4 IN COLU
(B) SELECT THE MECESSARY AREA IN COLUMN

(C) DECIDE PREFILTER DIMENSIONS BASED ON LOCAL CONDITIONS

_SECONDARY DRAIN

(D} SELECT. FROM COLUMN THE DIAMETER OF THE SECONDARY 8
DRAIN CONSIDERING THE MAXIMUM DRAINED AREA. COLUMN
AND A MAXIMUM DRAIN SEPARATION OF 2.50 m

(g)

SELECT THE DIAMETER OF THE MAIN DRAIN FROM COLUMN @
ACCORDING TO TOTAL PREFILTER AREA IN COLUMN

MAX . SEPARATION
2.50m

R A

NOTE @ SOME TIMES A SMALL
OAM S REQUIRED DOWNSTREAM

CRITERIA FOR

DRAIN
@ taxaBeLECTION _ |

|
B0 1 T G

PVC PERFORATED PIFE o n
PERFORATIONS EACH O15m AND aa
ARRANGED IN TWO LINES 0-0

HOLES & 4 mm
AIN DRAIN o

/- CROSS SECTION B-B

MAN-HOLE

MIN. L. : 2.00m
+___ v

T

VARIABL

L\_:na .

STELT RACK ﬁ
__B 1/4°E/0.0%m

DIRECT INTAKE

3 -
CONDUCTION PIPE
(SPECIAL DESIGN)

MINIMUM 0.30m.

I
).

|variasLe

AReA [ pax
, |DRAINED
m3yp 1 m AREA
36 7.4 2"
5 4
7.2
9.0
.
0.8 X
. .
R} s30 | e

180 '72.0 94.0 6"

21 8 iasol 940 | &

2s 2 jl008 J 2300 | 8"

i
L
|

LTS -

120 GRAVEL 2 !0-t5 mm
—+ L.

- STEEL RACK
e S/ E/002m
R

MINIMUM WATER HEIGHT = 0.35m
NORMAL WATER MEIGHT = 0.70m H,
|OP71MAL WATER HEIGHT = |.30m

. A
it

28.8 113.2 © 230.0 ‘ 8" ; ; 8 S —
|

]
32 4 1300 ! 230.0 I 8"
——
36.0 m'a.oi 2300

Q= PLOW

|

A 50 mm

i 90 GRAVEL

" DIAMETER

L= DEPFTH OF PREFILTER —+—-- — MAX. _SEP
i

AX._SEPARATION 250m _

SECYION A-A

\_SECONDARY DRAIN

{ MAIN DRAIN

| CEMENT BAGS

INTAKE CHAMBER

INTAKE -VERTICAL PREFILTER |

CEPI®S /PANHO

DATE : JANUARY (98!

PLAN N2 2
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FILTERING SPECIFICATIONS AND SFLECTION CRITERIA

1. WATER QUALI:Y

- MAXTHUM TURBIDITY . . 4 v« o . . . . 150 wip {slow filtration)
- MANIMUM TCRBIDITY o v v v v v v v o . 50 py {simple sedimen-
tetion ancg slaw tiltration)
2. amximun capactty: 10,8 ni/n
3. FILIRATION veLoC!ly: 0,50 a/n
i, PREFILTER D 10145

(A) ONCE THE NECESSARY CAPACITY Of
BETH CALCULATED, ASSUNE HEXT
14 COLUMI

(2) TuL DEPTH OF FHE PRIFILTER 15 SELECTED BeIWEENM 0./0
AnD 1.00 ACCORDIGG TO LOCAL CCHDITIONS: THE CORRESPOND-
TEG WiDIk 1S TAKEN FROM COLUMN

(C) OBTAII Tuf CORRESPONDING DRAIH DMAMETLR FROM COLUMN @

HAS

THE PREFILTER
LARGEST FLOW

NOTE - SOMETIMES A SMaALL DAm I8

REQUIRED DOWNSTREAM.

T

e - ! oram
;o ‘am _loiameTER |
’ms/n !H- mmlw-:oom -4 I
: 350! 1030 rzo} 3" _!
r s« 1540 wos0 | 3" !
_. RO A

720 205 1440 4"

. e .

900, 2570 18.00 ! "
10.80 3085 2160 &
14 40 ai1s 2080 5"

"Ja oo sies 3800 6
21 60 6170 4320 &
28 20 7200 5040 e !
‘2880 8230 5760 8" i
92 60 . e 1

32.40 64 80

rzoo| &

I
36 00102 83
g .

STEEL RACK
05 SEPARATION _

B3

VARIABLE -

SECTION C-C

H= DEPTH OF THE FILTER

B* WIDTH OF PREFILTER

VARIABLE

g 100m | 4s50m . asom .l
s T —_— f o 1
e 8
w
W
§
vl
: #
[ .
o .
-Z- .
~
'3
§
I 2
[}
{
i T
i [
: : £
€
e 4.0 &
" il
)
a A u o
3 § ®
; | ‘E‘
- 3 a o
@ W
z .& 3 3
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3 | s &
4
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5]
& OIRECT INTAKE
PLANT
vAF,NA_E.’Lf
OPEN JOINT WALL
- ~
S
i s TR A \\\4
(YR I -l . POLYETHYLENE LINING cLAay CEMENT BAGS
, — o e et ey ,-Mu,‘—.mm&;wy/ﬁ}— ';’./ .
T
DN
GRAVELD * 8O- 250mm" GRAVEL &+ 30-70mm GRAVEL @+ 5 - 12Zmm T w
4

REINFORCED CONCRETE
Pas it

S ECTION

VARIABLE HEIGHT

POLYETHYLENE LINING !

e . ..

A-A

7 \DRAIN _

- \f;f;\vj\\\‘g,.\\\:ac RO AN

' HeVARIABLE HEIGHT

CEMENT BAGS

~ _CEMENT BAGS

= 0 T
T e R e L A LT e

PYC DRAIN P
WITH « mmrtOLES
ARRANGED IN TWO LINES AND
WITH A 15cm SEPARATION

\ BETWEEN EACH CENTER

\POLYETHYLENE LINING

SECTION B-8B

g

C/70i8m

Famm

ORAMN_SECTION

INTAKE HORIZONTAL PREFILTER

PLAN

CEPIS /PANHO

DATE: JANUARY 198!
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TECHNICAL SPECIFICATIONS

I WATER QUALITY

TURBIDITY > 1,000 NU
2. PRE-SEDIMENTATION
RETENTION PERIOD 24 HOURS
MAXIMUM FLOW IN

EFFLUENT WEIR 1.7 m3/m / hour

3. SELECT THE CORRESPONDING PLANTS DIMENSIONS FROM THE SIZING TABLE

SLOTTED BRICK WALL

CONCRETE LINING REINFORCED \
WITH WIRE MESH

4

A

1

DRAIN PVC @ 8"

SLOTTED
BRICK wALL

= nill]]
) vanod)

OUTLET WEIR

200

y BYPASS CHANNEL

‘!f

WATER INLET
/

SLOTTED 8RICK

WALL BYPASS CHANNEL

,’_/EF_FLUENT WEIR

——— e

L= LENGTH AND WIDTH OF THE PRE-SEDIMENTATION BASIN
h = WATER DEPTH AT THE OUTLET WEIR.

PRE - SEDIMENTATION BASINS

CEPIS / PAHO

PLAN N° 4

DATE JANUARY 1981




1.
30 nu
. . . 50 wu
R [ 1]
. . SJ cu
2. DESIGN CRITZRIA
(4) FILTRATION VELOZITY .. 0.10 m/n
(B) FIXED HEADLESS © v v v v v v « « v « o ST of tne initia)
heacioss
(C) RE-SANDING PERIOD + o « « + + + 4 4 .+ o 5 years

(D) FILTER MEDIUM CHARACTERISTICS
- EFFECTIVE BIAMETER o v « o « 4 4 o
- COEFFICIENT OF URIFORKITY , . . . . - 2.00
(F) VELOCITY 1N THE MAlN DRAIN , . ., ., . . 0,05 a/s
(F)} MAXINMUM HEADLOSS + + v v v v v+ v . o 110 =

. 0.15 - 0.35 am

3. STLECT THE CORRESPONDING PLANTS DIMENSIONS FROM THE SIZING TABLE

A= WIDTH OF FILTER BOX

Be LENOTH OF PILTER 80X

©0.20,

T
'
INLET WEIR

[ WAL Ao

pcl !

usolls+oao,‘
1

_INLET WEIR
OISCHARGE j 2
T , N T P ATE ——¢©
i 1 g DISCHARGE o
.80 OPEN THE FILTERS INTERCONNECTION SLUICE GATE TO START THE BACKFILLING 3 CHAMBER - 0
OF A FILTER UNTIL THE WATER REACHES THE LEVEL OF THE FILTERING BED jt‘ °
| ~D THEN IT MUST BE SHUT TO START THE NORMAL FILTRATION PROCEDURE “» e

A = S#UICE GATES TO ISOLATE VARIABLE HEAD SLOW SAND FILTER
F 4= A FILTER
- _R‘W WATER I_NL_ET z 7- PLAN 2)
DISTRIBUTION 3 7
CHAMBER S /
L T i s —F— — 1"
© _ - n L4
OVER FLOW WEIR ~Z / i i i il i
AND SIUICE VALVE ! i #. i I; it
= Lo
= s 1 N O
s t T T e T It 1
| 1 t |: i|i ! !
OVERFLOW PREFAB SLAB M M H H 4 it ——ir + 4 % HYPOCHLORIN A
CHAMBE — ! ! i 1] i | DISCHARGE m‘ﬂ o
i | e | |2
T M et by 4 1
= f — U i
D N ‘ —to
MODULAR PLANTS’ DIMENSIONS R 'C |
' I il Y If1 N !
Q@ |a|{B |n]u noH R oH Bk |
' O MO | T G
m¥h {m |m lemlem < P i H B H N R z
i 1) T M il : &
36 |370/490]065|55 ~ E:H IR S U °
— ' 9 . M 8| ! i 1
54 [450/600[085|65 ]
\ | K it NIl H
7.2 |s20{690[100! 73 J H R R [
9.0 |s.80|775]|120| 80 R
i Ho H B N R T T N
10.8 |6.40!850( 136|886 LR O
N g Sutialty 1 1 Hr |
144 _|735/980|160|96 | HOH O OH
19 ' R
180 [825]1095] 190105 R R T
. 1 s ... H r ! + H- 1 T L
-1216 {90011200|216 1.3 I T "Lﬂ
< - | ,
252 97012952 40[120 | 4 - S
- o=y 4 I ;
28.8 110401380260 |12.7 - .. !
B e S S S— -
324 105 1470:280]133 {opes gy eorom
36.0 160, 1545 3_00':4.01 B { sLan el :
'._,.. PR —— L - - <« n‘» -
o0 ‘020 010 B 020
. CEPIS/ PAHO
PLAN N°5 DATE :JANUARY /98!

VARIABLE HEAD SLOW SAND FILTER -TYPE 1A PLANT
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“. . INLET WE!RS
.
£20, ! N A - 020 . A .20
: —} ——— _ Y. o S, 204
IR 7 50, },./_59_-.___1\ loso _ yiso P!
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. | ] 5C | l 0 olaom
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0 \ g S — e
. 30 , . 1 ] &
i ¢ : | ©
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l - ~ [ | . 1|20 m
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SECTION D-D i T . LT e ) T —
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48 0% Lisi 050 15, 050 15, 050 15, SECTION B-8B
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X o T S |
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! Y . H = WATER DEPTH OVER THE o '
g INLET WEIR o
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A " | I h = WATER DEPTH OVER THE P J sanNo .
: | : CONTROL WEIR 1 _ .20m ,
H . v, | a 050 ~
I R X }
f . —’ﬁ.. . TS ORAIN CHAMBER
& o A =5 T o INTERCONNECTION
) B z B GRAVEL 4 —=""[30 cHANNEL
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. : o
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TECHNICAL SPECIFICATIONS ' 1’
1. WATER ouaLlTY /
< NORMAL TURBIDITY 4 + o v 4 v v v v v s 30wy '
- AVERAGE TURBIDITY o 4 v v v v v v v v 50 nu _§5,.050 15, 090 P15 050 ':".: 050 pPB
- MAXIMUM TURBIDITY . o « v v o . v v o . 100 Ny ! ~L | ! |
COLOR & v v v v v v v 0 50 cu < | ] i
1
2. DESIGN CRITERIA | l | Aq [
(A) FILTRATION VELOCITY .« v v o 4 4 4 4 . 0.10 m/n ' ’
(B) FIXED HEADLOSS « « + v « « « o v v 4 4 5% of the initia) i F
headloss H E
(C) RE-SANDING PERIOD . . . . . . . . . . 5 years I : | TN | HrpockLoRINATOR
(D) FILTER MEDIUM CHARACTERISTICS : | i DETAILS 10 - Il
- EFFECTIVE DIAMETER « v v o v « + 4 .15 - 0,35 mm l ! 1 MANHOLE PLAN N* 22
- < : DETAIL N*!
COEFFICIENT OF UNIFORMITY , ., . . . < 2,00 CONTROL WEIRS . © 050 | o PLAN Ne2I
(E) VELOCITY IN THE MAIN DRAIMN . , . . . . 0.05 m/s ! s o
(F) MAXIMUM HEADLOSS + v « « o v + 4 4+ 4 1,10 m l [
_____ . ! v
3. SELECT THE CORRESPONDING PLANTS DIMENSIONS FROM THE SIZING TABLE ©| o - 0j ] o= iR
e Bty — I o= i ¢ o or e
S e o~ 1) ki
- L N T ity IscHARcE \ il W] 7T losscnance A |
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II I | I I
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[ I
by . / ) Iy
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| OF A FILTER UNTIL THE WATER REACHES THE LEVEL OF THE FILTERING BE£0,/ I i |
. ! THEN IT MUST BE SHUT TO START THE NORMAL FILTRATION PROCEDURE | //.g.g'%"‘."_” :f," 80TTOM
* : l S e S e eyt e e S B s s S I M WY ,IojF,
i L -1
! i
(! (N S5 S U 5 N P A o et B P
[ 1 i |
A= WIDTH OF FILTER BOX B D s g =S 2 !
; |
B= LENGTH OF FILTER BOX P | ]
{ : d '
h = WATER DEPTH OVER THE CONTROL WEIRS ! VARIABLE HEAD Stow SaND FiLTERS P
. |
H = WATER DEPTH OVER THE TRIANGULAR WEIR } E ; L I K ¢ I X s X X I X | i
| . |
[ H
© : l i C o X X X ) ouulinisi s X X X - & X : :
i
| - 1
b ' b
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PLAN Ne 7 DATE: JANUARY 198!

VARIABLE HEAD SLOW SAND FILTER-TYPE 1B PLANT
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TECHNICAL SPECIFICATIONS

(1) WATER QUALITY
- A = REAL LENGTH OF THE SETTLING UNIT.
- NORMAL TURBIDITY  ..... R
- MEAN TURBIDITY T s B = LENGTH OF SLUDGE ZONE
- MAXIMUM TURBIDITY ..... 750 NU C = PROYECTED LENGTH OF THE SETTLING UNIT.
COLOR TR T D= WIDTH OF THE SETTLING UNIT.
E= WIDTH OF THE PREFILTER UNIT.
(2) DESIGN_CRITERIA F = LENGTH OF THE FILTER BOX.
, G = WIDTH OF THE FILTER BOX
(1) APPARENT OVERFLOW RATE (HAZEN PARAMETER) ,.,,, 60 m/d N = PLATES NUMBER
(2) REAL OVERFLOW RATE 4vvvervnsrronnarierannaaes, 3 md
(3) REAL REYNOLDS NUMBER .4t ovvvsvvirsvioiosvaiees 815
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40, .;.1..-_39__,,_+___T—~50 L ... € / " -t l..PREFAB SLAB °. “DRAIN CHAMBER
H - = T B
i ro ' | i bos= GR \
__LENGTH_BETWEEN ' 1 AVEL . ‘80 h
ASEEST- CEMENT RLTES /PREFILTER UNIT N22 °. ! “YSLow SAND FILTER N22
PLANT SIZING TABLE ' ' t
——y -, ‘ e —d :
o & [s e To i e T s Tn i =
I R B T mom m ; | +‘°
8 " 69 ‘ 0.75 l 090 120 1.20 200 1.50 9 . IHOLLOVI BRICK,- . _. r ;
P - - .- . . I !
_3€ 139 145 | 160 - 120 240 225 © 270 ; 19 | ,_.__"0_11;39..» ——n 8% 50 LB boF .30 }
54 11oe 1110 ' 125 240 ' 360 ' 230 ' 3.90 . 14 Do ! | o R
72 ‘139 145 1.60 | | 9
i 9 145 240 | 480 | 225 | 510 19 8 c
SIMPLE HIGHRATE SETTLING UNIT, ROUGH FILTER UNIT
V) ‘ y OUG IL E UN' S AND PLAN N2 |6 DATE :JANUARY 198}

SLOW SAND FILTERS = TYPE SA PLANT




BRICK FILTER BOTTOM
SEE DETAIL N7
PLAN N2 2i

CROSS SECTION C-C

CROSS SECTION B-B

‘ 4 F rd
4 ' |
_ .
(! ~
i
HIGH RATE e N el 330 -
SETTLING UNIT o i : f -
] _ [ S N o _ HYPOCHLORINATOR
DISTRIBé)FT'IONE {CHANNEL Lo 3.05 — SEE DETANL N210
TO PREFILTERS o MAXIMUM —] PLAN N2
: ! A, WATER LEVEL ‘_Z_QQ LAN 22
! . | [ oisTRiBUTION cHANNEL ! .
‘ . 1770 SLOW SAND FILTERS . ]
T RIANGULAR WEIR i . 1
DETAIL N9 DRAIN |CHAMBER -}t : .
PLAN Nt 22 : : ' SLOW SAND FILTER N2 2 : ___CLEAR WATER CHAMEER
P MINIMUM WATER LE VEL !
o - S 170 | _OUTLET FILTER PIPE
RS i R SIS, 4 J\ S
RO (V] P AN
Tt~ PREFAB SLAB CLEAR WATER OUTLET
-
- SAND __DRAIN CHAMBER [ S
80| 1 INTERCONNECTION CHANNEL |
2
WASHWATER ¢ “ ,
CHANNEL ™ . . s 11l e ,
0.3 i - ' o 1 : '
us| 6 5 E = l !
! : : : SR S R 0.00 - -—
- 20y s B ‘ ] e : :
- —_ - N . e
e I 5 _PLAN N2y _ L @ H -1 oram .
, Pl P -y O [ AR rHAMBER;
2, L] | :
" [ I | X é !
J J— R -——boloo§ AR S .
S SRR REEAS : Lso__,
I I It | .
: H 1.1 1 5
: ; { | LwATS PRE FRTERUNIT N22 |
! | i
AR by ’ CROSS SECTION A-A | .
»|  SLOW SaND Fdrrgn N : | | SLOW! SAND FILTER Ne2 | , . GRAVEL & 174"
; Py Aot ' ;
. | . [ [ B .
[ LN . | N
’ Pl A0 ‘
170§ i I oo ,
: : ' L’g 7B 1 pvertes ! :
f—. - ,BHIA AEAS ]
| .
[ ag
I .
| . FILTER  MEDIUM AND ¢, s B
: SUPPORTING GRAVEL BED STONE 8 2° TO g3 ,
SEE DETAIL N2i2 NEXT TO SLUICE GATE AN
PLAN N 22 TO HOLLOW BRICK WAL
.\)'1'»
-
1 1
035 |”

SIMPLE HGHRATE SETTLING UNIT ROUGH FILTER-UNITS AND
SLOW SAND FILTERS - TYPE SA PLANT

PLAN N2 17

CEPIS / PAHO

DATE .

JANUARY

i381




TECHNICAL SPECTFICATIONS

(1) HWAIER QUALITY

- NORMAL TURBIDITY  ,.... 150 Ny
- MEAN TURBIDITY 250 Nu
- MAXIMUM TURBIDITY ... 750 Nu

COLOR <50 cy

(2) DESIGN CRITERIA

|
'} CLEAR WATER
1

- — 4
_

HYPOCHLORINATOR - CLEAR WATER CHAMBER |

.

D
SIMPLE WIGH RATE SETTLING UNIT
(1) APPARENT OVERFLOW RATE (HAZEN PARAMETER) ..... 60 m/d f— .
(2) REAL OVERFLOW RATE 4ivsvuvuonsiorvnosorrniess, 9 Md N ]
(3) REAL REYNOLDS NUMBER +.vssssssnnssssnsssscasss 815 ! {
. AN
(4) LONGITUDINAL VELOCITY 4uivuviaresrassneerarvs, 0.10 m/min, ! s /
(S) DETENTION TIME o vvvvuannrsnevnineaniiionerie, 25 min i
BREFILTER SLOW SAND FILTER N%! SLOW SAND FILTER N2
PREFILTERING VELOCITY +vvevevvansnsarsvainsssesoes 0.60 mh ci N
CHARACTERISTICS OF THE PREFILTER MEDIA: I K
GRAVEL «vvvvnarivvonionrnonosnrineiianenvsnsie, /& T 1T F 1T 1T F " T T 11 A
YARIABLE HEAD SLOW FILIER | I U i : e 1
! FE3 -3 -
(1) FILTRATION VELOCITY Wivvvvvvvrrvrvannsicnsarss 010 -0.18m/h I 444 ! (N [ O S A
(2) FIXED HEADLOSS t4vvvvrasnsvosnsaeonenssraras, 0% 0f the inftial It i DRAIN SLUICE GATE DRAIN SLUICE GATE|l |1
headloss at the -4 -b-do-boLbg 3 OF SLOW SAND OF SLOW FILTER [-cbbd=geotod-—3--b-d--4
filtering media | I | FILTER NeI + s * “NET \ j }—
| 7
(3) PERIOD OF FILTER RESANDING tvovvsurvrvrooses, O YEArs ! : AN ___J'_ 1/ i e I I O O O O
1 DRAIN SWICE GATE OF i ' DRAIN SLUICE GATE OF
(4) CHARACTERISTICS OF THE FILTER MEDIUM: : PRE FILTER N%i ~. PRE FILTER N2
EFFECTIVE DIAMETER tvvvrevverainrenerassens, 0.10 - 035 m. — —EES ! 3 =] DRAIN
UNTFORMITY COEFFICIENT tvvuvuruvanvavrsevers <2.00 j 1o .50 ] = " | . A
(5) MAIN DRAIN VELOCITY +orvverrvurneerssorsvonass 0.05m5s 50 FILTER WATER DISTRIBUTION CHANNEL ™~ L it | FILTER WATERDISTRIBUTION CHANNEL  +—F-—— -——=—
(6) MAXIMUM HEADLOSS vt vvuvunevnasiansvnaanereoiey bodm ! :é R
b 3 ) 1 —
(3) SELEC DIt ROM THE SIZING TABLE | EREEE i PR REL b S = - SRR RN R i
LECT THE CORRESPONDING PLANTS ENSIONS F | | RIS R EREERE N IS s AR I R i
j DRAIN SLUICE GATE | ! |_DRAIN SLUICE GATE
; OF SETTLER N1~ OF SETTLER N22
. S T
A = WIDTH OF THE SETTLING UNIT. ; 1 t
|
B = WIDTH OF THE PREFILTER UNIT. 1.50|
C = LENGTH OF THE FILTER BOX. B GRAVEL GRAVEL B
[T o PRE FILTER N¢ | HIG H RATE INLET HIGH RATE PREFILTER N® 2 S S |
D = WIDTH OF THE FILTER BOX. ilq'#lne (CHANNEL] 35 rtil;e
o
PLANT SIZING
e N T IR EREARL Tir W | TR R R RN
3m m  m n | n A — I I I B B R T R - R S LR
e~ I __ e .30l - SETTLED WATER CHANNEL SETTLED WATER CHANNEL
i 38 70 2.00 1.80 : 3.20 . L | 1
| 5.4 1.00 300 200 450 - _b 7 ! !
7.2 1.35 400 - 2.25 5.35 .
_ . _ TRIANGULAR_WEIR FOR -
9.0 1.70 5.00 210 . 12 ! FLOW MEASUREMENT 58
L . . _ i
i 10.8 200 . 600 2.0 a.so—] . N RAW WATER c D
1. ; : g . ‘ LINLET PIPE ‘ | | 1
1 H i |
4 8 _ l A i 35 | { Iy ; ‘ .8
T T T 1
.\
CEPIS / PAHO
SIMPLE HIGHRATE < i _
~ PLAN Nt |8 DATE JANUARY 198!

FILTRATION- PLAN TYPE

SB




I
) .8 ) ] _*{,L I __o___________+ )
n \
HYPOCHLORINATOR I ol
. - DETAIL N21O .-~
¢ PLAN N2 22 ,
E—QL' BX
2
C e
o) MAXIMUM WATER LEVEL
» —am———ot e
B ot
4 b
5 lo ©
] N >
| : PRE FILTER Nt | PRE FILTER N2 2 -
g ' 5 5
g GRAVEL # /4" GRAVEL @1/4 5 o
*}020m.$ ELAYB{' s
| OFMXTOESING o .
-/"THE 80TTOMTO | ¢ MINIMUM WATER LEVEL
‘| FAGLITATE SWWDGE|]e ™ ——
DRAINAGE
FILTER l MEDIUM MO
o ORTING GRAVEL
/Rousn WALL W N2
/ $22

SETTLING UMIT
RAIN SLUICE GATE == /" ~ "DRAINAGE SLUICE
GATE

o
b
9
-4
g
c
x
3
x

"
~

REINFORCED CONCRETE /
WITH STEEL MESH

_BRICK FILTER BOTTOM
— SEE DETAIL N2 7
FLAN Nt 21

\

"\, DRAINAGE_SLUICE GATE
OF SLOW SAND FILTER N2

CROSS SECTION B- B CROSS SECTION A-A

CEPIS / PANO

SIMPLE HGHRATESETTLING UNIT-ROUGH FILTER - SLOW SAND |ecan w1

FILTRATION- TYPE 5B PLANT .




o , i ' Lo :
“f OSSO G0
| i I
_ ! . | i
. : Lo l ! P
L : | i I T
[ 355 ! | | '
; | | [:_51 .
o
3.30 T ) 3.30 B : ¢
(7 : r ’
= 1 1 _ _
, i . ¥ . , -
1 | MWL ' i ; . . omwe ._:._,_:_._._.,.u_,_.,.-\---q
: : R ! i. 1 serrien ware : " PREFILTERED WATER _ SETTLED WATER
' ‘ SETTLING UNIT : 2] AN WATER : : L. CHANNEL {7 CHANNEL
P
R . SLOW SAND FILTER
SLOW SAND FILTER 205 P . 4
1 1 '
- N Il ;
- 0 oL | T B
o ; .
O 1 - SLUDGE ZONE ’ o
WALL - -- :
, — SLOTTED BRICK WALLS |
SAND ~) S AND R
DRAIN
CHAMBER .
: ' | _oram.
E e *{ TCHANNEL
. GRAVEL Ao . b GRAVEL . -
A ;\'_k—,_-.‘;;\_ e q . 0.00 TN < 000
L_ D [ I 1 1 @
LA N S - s - AR
CROSS SECTION c-C ) CROSS SECTION D-D

CEPIS /PAHO

SIMPLE HGHRATE SETTLING UNIT-ROUGH FILTER-SLOW SAND |ean w20 [

FILTRATION-TYPE 5B PLANT ., | '




DETAIL Nti- MANHOLE

_jOR5. __ VARIABLE wIDTH _'__'_"{TBES
4 ' [ j—ERAME
o o o 9
. : Vi k) 4
.. /. P
y T AL
s P
,f)o 0 4 TIMBER GATES g Ay
e C D o,
\/ :)(, DETAIL N22~PL AN s ._;) A,
a TYPE -1 SLUICE GATE '
23 VARIABLE WIDTH

J:2r7 00003 — T
s ————" KR
-WJ - QL zvvers oy

DETAIL Nt3
TYPE-2 SLUICE GATE~-PL AN

PRESERVED wOOD

| ROLLED_STEEL SHAPES

<GS

=3

SR

TIE PLATES

DETAIL Nt 4
TYPE-3 SLUICE GATE — PLAN

SPECIAL TREATMENT FOR wWOOD: ALL WOODEN PARTS MUST
BE IMPREGNATED WITH CREOSOTE

N al
g |
== FTEEL GUIDE
\

- 8 Las | s FIXED WITH MORTAR _ R i
1t =l > |
e — r : _' b 74 X X L __
noo OET 3 {'__,_ ! I _____,,l n ol T %
. l; N 1 4 15 . 7 ‘
{ J_ "'T;; 28 | ~t— E i | mAIN cHANNEL e o
X : ! E3
[ + ey ‘]I" : ! | A seconpary cHanneLrs , CROSS SECTION 3-3
4 \\. - R SR — —_
! N | : o PERCOLATION SLOTS . . e
Lo, [L~ A 4 - | R X e . e g
A AN ‘ .. :i;_l AR SO A A C,
| ) | - - 2 % Y, - y)
}}L‘I 8T & F inkaints o1 —4 i 1 onomagv syILOING  * 1771/ 7515 RS
4 - E : i [ e S e i I8 BRiCKS 18 .;C' // % / N o
A _ A I . ed 1)
K vAFTi:IABLE » SECONDARY| CHANNEL ' ; R ,’u o o o “ - 7.
I e o e B n
:L o i [ S L ] FIXED WITH MORTAR -} 30 o Lo T
B \ 3
f | "CROSS SECTION 4-4
. N .
: : q PLA SLOW FILTERS DRAIN
i DETAIL N27
i
Lo ,_t e 1‘—-"- -—l_— INLET CHANNEL
. B Coes y/
5 . y RS - .
- TU._ROLLED STEEL SHAPES B ’
DETAIL N® 6 DETAIL Ne9 30
SLUICE GATE -CROSS SECTION e ]
= / - \ -
_ . A S S B
" : ! : TIMBER s:.u:-c_e .GA-:r-E—. U
; lt L FOR OVER FLOW CONTROL
i_ -t -, ' DETAILS Nos. 2 AND S5
SR e 80
. =7
o 7 :
G ' _ _ .
2 x A
y VARIABLE
d
i
i . _OVER-FLOW
o : -
I -
|
|2 L SILT- SHOE CLOSURE
- |4i py o, ~ ~
o | fg\m A . ~ DETAIL N28
R '
[ _

DETAIL Nt 5
SLUICE GATE-CROSS SECTION

N CHANNEL

DETAILS OF SLOW FILTER TREATMENT PLANT

CEPIS / PAHO

PLAN N° 21

L DATE

JANUARY

198t




ﬁ“—'

1 GALVANIZED PLATE
l 178° THICK

“ozs

R s

\ FLOAT
e

Fo
!" i FLEXJBLE PLASTIC HOSE
i AN SV R

CROSS SECTION 3-3

iz CROSS SECTION 2-2
DETAIL Nt 9 CROSS SECTION -1 DETAIL N2l
TRIANGULAR WEIR FEEDER
S
I m3 ASBESTO -~ CEMENT TANK S
meeenl . T I
s - ‘ .‘. el e AT AP . .
.,{;-:‘,!:__ EEy N I T ST —_ﬁj \ .
o { P l
| o |
DETAIL Nt i |
A IZED_IRON = . BB S R j ! l
GALVANIZED IRON . : —— e e ‘f‘, . |
N\ L] OVER FLOW ti { = £ 0. 18- 38]
Hano puNe_ gapvamzeomon L el
~. . OVERFLOW e ! L
o ; :
| S .
L I 1
- } FILTER DRAIN ? i !
- i CHAMBER™ . ! .
i i \___,_ A ¥
e . : [ \ /oyl ' : ¥ GRAVEL 2 i
- ¥ ij} L , GRAVEL 3
; il ! RAVEL
SUCTION PirE -ﬁ . b T : K\;:_ O i N T—‘—_—_ﬁl '
“~ - T l o y
'"\__C_dE__CAL FEED LINE [ ;}:'_'_'—_ i
© FLEXIBLE PLASTIC HOSE @1s2" ' : ; GALVANIZED (RON . i
b= = = i/_DRAIN @ 3/4° f —=
) e = % ."'_"'"'_‘g DETAIL Nti2
Lo S T e FILTER BED
DETAIL N2 10 I ‘
) CROSS SECTION
HYPOCHLORINATOR
: ) : CEPIS / PAHO
DETALS OF WEIR HYPOCHLORINATOR AND SLOW SAND | ran w2
>

FILTER BED



file:///r~ohAM

TECHNICAL SPECIFICATIONS

1. WATER QUALITY

w
8]
.
1

NORMAL TURBIDITY . . o + . + . . . . 50 ny
AVERAGE TURBIDITY . + + + . . . » . 100 nu — _
MAXIMUM TURBIDITY . o « o o . .+ » 150 NU !

NORMAL COLOR . + + ., . . .. . S0y !

AVERAGE COLOR + + +» « + » 4 » o+ « 100 cu !

MAXIMUM COLOR « + « + 4 + « 4« . 120 CU ;

2, DESIGN CRITERIA

FILTRATION VELOCITY, , . . . . . . . 120 m3/m? x day

WASHING VELOCITY + » v v v v v v v+ 0,80 m/min | £ ‘
FILTER MEDIA | 1 —C
n s 8 y ALUM FEEDER
EDi v v v v v v v e e e a v 07 -0.8min | -
. <2 I p R
S WASH WATER TROUGH B
B. SUPPORTING LAYER L —i © : ___BACK WASH WATER PIPE
HYPOCHLORNATOR |  _  — F— 7= === =777 "~ -
DIAMETER HEIGHT PLAN N222 FILTER N2I_ ]
3/16° - 3/32° 10 cm -4 INLET VALVE ] a7
3/8* - 3/16" 10 cm 30 { jg
i A
5/8* - 3/8" 7.5 cm — Tt :
1= - s/g 7.5 cm I8 [ ume rFeeoen
) : )] PLAN N226 "\ RAW WATER TANK
1174 - 10 5.0 cm N .
i - D
40.0 cm il ! Fya- b -- 123
TOTAL : I ! g i §n ] —FILTER PIPE -
1l
3, SELECT THE CORRESPONDING PLANTS DIMENSIONS FROM THE SIZING TABLE H ] : h AR N2
- ' ) S . ... 80 L
o R ’ -~
- S I L[ W i
30 If' Lo oo ‘:J____FlLTER Ne2 — —1 " POINT OF LIME APPLICATION
: i | T WLET VALVE__ 4 i iZ]
. — —_ - = B 84— | e R}
1 WASH WATER CHANNEL ! ] I . ADJUSTABLE WEIR
( ' @ﬂj____ INLET CHAMBER e
. - = =
PLANT SIZING I | | - .80,
: WASH WATER| | “——ﬁ@tﬁm VRt
Q A s ¢ SLUICE GATE | ' N — .
e | v ! | PN e
m3/h L) n m |inches| L/S | : ! : : :
] | 1%
144 | 120 | 120 | 290 | & |20.00 B ! F-2 | ol .
180 [1.%0 | 1.20 | 330 | 6" |24.00 } : | l BUTTERFLY VALVE
216 1145 [ 150 | 360 € |3000 { ! c Lf
—_— . : i !
! !
252 | 1.60 | 150 | 380 | & |3400 i ' H E l
268 (170 | 180 | 4.20 | & [39.00 , ‘ i 4 e
. — i ! :
30
324 1180 | 180 |4.40 | & | 4400 e _ L S S 8 30
?"" — : | ]
364. /200 | 1.80 | 4.60 g | 4800 i |
i —- - ! ! : !
%46 220 | 240 | 360 | & | 7000 |_ L b |
d_o B8 | ' : |
726 260 | 270 [ 630 | 1" [9000 A i s
dao, A ; 30, . 90 ,30 c.. . _ __,LSOF
1 ‘ H

A = LENGTH OF THE FILTER BOX

B = WIDTH OF THE FILTER BOX

C = LENGT 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

R

DIRECT UP FLOW FILTRATION PLANT- TYPE 6 PLANT

CEPIS 7 PAROQ

PLAN N223

DATE JANUARY

19814



file:///BUTTERFLY

UME FEEER TANK |
SEE DETAIL N°*i
PLAN N°26

)
—j—__LIME_TANK _

N®IO

SEE DETAIL
PLAN N°22

RAW WATER TANK

PIRE |GA\

LE

WASH WATER TROUGH

RY 3

- SUPPORTING GRAVEL BED

SAND E.D.=0.7-08mm
uU.c«l1L5

J\.CLEAR WATER ,/
\\\ /
\

’

T, CHANNEL

[\WASH WATER TROUGH L

.
<
o
8]
<

DRAIN CHAMBER

SUPPORTING GRAVEL BED

SAND E.D.= 07 - 0.8mm 1.
ucel1s -

SEE DETAIL N22 f
PLAN Nt26 :

A

. N ,‘ (5

- __REINFORCED CONCRETE
PRE-FAB BEAMS
DETAIL N22

PLAN N243

CROSS

SECTION B-B

CROSS SECTION A-A

DIRECT UPFLOW FILTRATION PLANT -TYPE 6 PLANT

PLAN N2 24

CEPIS / PAHO

DATE . JANUARY

198t




_LIME TANK
e PLAN N°*26

N
o
&

LIME FEEDER -
‘TN .
pLAN e 26 J S
I 4 9.80
WASHWATER STORAGE TANK | i
L IME TANK OVERFLOW CONTROL *, — _1' ‘ f,-(ri "‘ T’:‘&\__________[__#:__t--z_-——-j
L i F-NLET cHAMBER &
- jﬁ%- RAW WATER: |1 _‘._‘{ .
| | CHAMBER " | | U 7
ADJUSTABLE WERS _JI I FOR | A P I— !
! e ——— e —— | FILTERING [ 18 AN [y SRR O | *
MANUAL 0R | = l ==
ELECTRIC AGITATOR i ; ! :
! i | l
. , | 705
AR I s t E
————— p— == - == ; 1 '
LME FEEDER TANK ; : : §
I |
_TOP YIEW LIME FEEDER | | I |
. |
; | | 580 | ;
i I ! :
i |
L |
| = o
I ®
N U : | .
, | I
’ -
PR RS < ‘)
o0 | :
FILTER BOTTOM Nf 2 WJ 0 | o o J
P b e o o M e | & A A X TR AR
. . oD
RAW WATER AND 1"~ o, ; ;
WASH WATER Gon : N
INLET FILTER N22 o ; .
. 7 = 0.4 | .
" B R | :
BUTTERFLY ._TY\PS VALVE i , T _u A _/-RAW WATER INLET
. o i I
. i ; - > N { .500 4@ - - N T — = —
. y J . PIPE GALL[ERY = a4
{1 . WASH WATER PIPE B 10| , ~ B S
RAW WATER PIPE i | ! S : 4
FOR FILTERING [ ~~ {- — KA ~ : : /
) ] ™~ e
. ! i | DRAIN ~ ;
NPT v -t ——— e — WATER TANK
T ALVE N ?' | | DRAIN
¥
WASH WATER PIPE e
N
1 | RAW WATER PIE
[’ "] FOR FILTERING
|oRainTo Empry  \CONCRETE BAFFLE |
FILTER BOTTOM Nt1 | :
. 0
FILTER BOTTOM N% | o ; 3
0 | ! 0
4] 1
-‘0 | | &
i "I ' ! 0
wl )
0 ;
Yoo
;. .’v !'_.
PIPE GALLERY - LOWER PLANT SERaEMACE

CROSS SECTION C-C

CEPIS PANO

PLAN Nt 25 DATE . JANUARY (981

DIRECT UP FLOW FILTER PLANT - TYPE € PLANT




LIME FEEDER

E _ LIME TANK
'—-—":'h:m:n-

d

=

FILTER MEDIA

980

T
.
i

~
+
d‘A e i =
M WASHWATER TANK o
DETAIL ORIFICE PLATE 75 waren . 780 |
DETAIL N°3 5. | CHAMBER FOR |,

2| FILTERING T T, T, T T T A
|

FREE OVERFLOW | |5 «, 705 MAXI- |;

e UM HEAD

HYPOCHLORINATOR N

 — -/,\*._
PLAN N% 22 ALUM TANK _ B e

SEE DETAIL NelQO

.ﬁ=. PLAN N® 22

. ; _COAGULANT FEEDING
oz - R POINT

N S o] sEE pETAIL
‘ y? N3

) "¢ | CLEAR WATER R PIPE | G4LLERY
- CHAMBER ¢ '.

<\,

WASH WATER PIPE

EFFLUENT | =

—— e

}
I o o
|
1

Gh A
©
SR

® to] 1o
t
.
¢

<
w9
b3
I

s DRAIN

v 7 CHAMBER
_GENERAL DRAIN SLUICE [GATEH 1

i ~ DRAIN

B

.52

TR

|

7%

DETAIL N+ 2

NOTE .. ASTM STANDARD

SCREEN SIZES

_ ACCORDING _TQ DETAIL Nt

PLAN N2I§

s

'SAND THAT PASSES
! THROUGH SCREEN
%25 AND IS HELD BY
—+-SCREEN# 30

SAND THAT PASSES
. THROUGH SCREEN
#20 AND IS HELD
8Y 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
LAY

 SAND THAT PASSES

. THROUGH SCREEN
#14AND IS HELD

BY SCREEN #16

T} TY'SAND FROM SCRE

. _®127014
GRAVEL FROM
—— 2.8T0 5.6mm
“GRAVEL FROM

—— SGTOF_H mm

. .TO I9mm
TV GRAVEL FROM
© 19TO 32mm

\] - GRAVEL FROM

2T0 54 mm

CONCRETE OR PVC PIPE 8" DIAMETER

| /" AND 1.00m HIGH WITH SEALED BOTTOM

- s

X

_FLEXIBLE PLASTIC HOSE
" OF @ 172" T0 5/8"

SOLUTION INLET

:]ﬁ>T<H:~_____2 -

TO FEEDING POINT

- ——3--

i
L

DRAIN _PIPE -

DETAIL N°1

. ~ : ' e TR LIME FEEDER

—4- S _ __ 1l cross SECTION D-D

DIRECT UP FLOW FILTRATION PLANT- TYPE 6 PLANT

PLAN N2 26

CEPIS / PAMO

DATE JANUARY 1981




TECHNICAL SPECIFICATIONS

1, WATER QUALITY
NORMAL TURBIDITY o . + . . 4 « . .
AVERAGE TURBIDITY . . . . . . .
MAXIMUM TURBIDITY . » « + 4 » .
NORMAL COLOR + v « 4 v v o
AVERAGE COLOR + v + + 4 4 4 .
MAXIMUM COLOR . + + « + 4 . .

2. DESIGN CRITERIA
A. UFFLOW FILTERS

FILTRATION VELOCITY
WASHING VELOCITY « v v v v v 0

FILTER MEBIA
SERD
EDe v v v v e e e
c.u, <2

FORTING LAYER

10
Y

FILTER MEDIA

. 100 nu

100 cu
150 cu

170 =7 = x fay
0,30 m/nin

L. 0,7 - 0.8 min

HEIGHT |
|
|

“SAND THAT PASSES

.23 . THROUGH SCRE%N

|
|

36

N R

[
.65 |
1

b2

z

#25AND IS HEL
L BY SCREEN # 30

‘SAND THAT PASSES

BY SCREEN # 25

SAND THAT PASSES
THROUGH SCREEN
w18 AND IS HELD

BY SCREEN# 20

SAND THAT PASSES
THROUGH SCREEN
# 16 AND IS HELD
BY SCREEN # I8

SAND THAT PASSES
THROUGH SCREEN
# 14 AND IS HELD
BY SCREEN #16

\
SAND FROM SCREENS
TO 14

* 12

GRAVEL FRCM 2.8 To&6mm.

\
\GRAVEL FROM 5.6 TO Il mm

B. VARIABLE VELOCITY FILTERS

MAXIMUM FILTRATION VELOCITY IN EACH FILTER . , , 300 m/d
AVERAGE FILTRATION VELOCITY DURING WASHING . . , 288 m/d
AVERAGE FILTRATION VELOCITY v v v v v v o+ . . 180 m/d
WASHING VELOCITY + « & « « v v o o v v v v« v . 0,60 m/min

FILTER MED!A:
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 GQUALITY

(B) PRE-TREATMENT CONDITIONS

(C) FILTRATION CONDITIONS

(D) WASHING CONDITIONS

(E) OPERATION CONDITIONS

SELECT THE CORRESPONDING PLANTS DIMENSIONS FROM THE SIZING TABLE

BUT IN GENERAL IT IS POSIBLE TO USE THE STANDAR DESIGN

DETAILED IN THIS PAGE.

A = LENGTH OF THE DOWHFLOW 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 2 LENGTH OF THE RAW WATER TANK .

h = DEPTH OF WATER OVER THE CONTROL WEIR.

PLANT SIZING TABLE

Q A B8 c O E F

m3/h m m m m m m,

364 .20 1,35 | 090 | 270 |93 | 230

546 | 1.50 1.65 115 310 11055 { 3.00

72.8 L/.so 205 | 150

3.IOJIO55 4.00

; . GRAVEL FROM 41 TO I3 mm.
" /\mm»/_‘@ . (GRAVEL FRCM 19 TO 32 mm.
AR 28
Ry YGRAVEL FROM 32 TO 54mm.
N *‘4 .

NOTE: ASTM STANDARD SCREEN SIZES

LOWER PLANT
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TECHNICAL SPLCITICATIONS

J— ‘ - —_—— = —_——— - J—
1. wWATER QuaLITY : ]
NORMAL TURBIDITY . , . ., , ., , . ., . 100 nu B
AVERAGE TURBIDITY . ., . , ., ., , ., . 150 NU
MAXIMUM TURRIDITY e e 250
bt
NORMAL COLOR . . . ., . . ., .., 50 cu =

AVERAGE COLOR , , ., , , . ., , . 100 cu e
MAXIMUM COLOR . . ., . . .. .., 150 cuU : —I

LIME TANK

2. DESIGN CRITERIA gl

FILTRATION VELOCITY . . . v 120 mEm? x day ADJUSTABLE WEIRS _
WASHING VELOCITY . ., v 0.80 m/ain .

A, UPFLOW FILTERS ’ L// !

ILTER MEDIA

SAND !
E.Dyv v v o0 - 0,8 min —

INLET CHAMBER

cu. <2 25

—+

RAW WATER TANK

SUPPORTING LAYER

DIAMETER

. FILTER NI
@ - INLET VALVE
3/8" - 3/18" 10 <m WASH

5/8" . 3/8° 7.5 cm
1" - 5/8" 7.5 cm

165 -

A\__-r-

POINT @

I
|
|

ACCESS MANHOLE

———

1 174 - ¢ .0 cm

|
!
3/16° - 3/32" 10 cm)
i

TOTAL 0.0 cm

]
]
i
P N

.25
B, VARIABLE VELOCITY FILTERS ‘

-1

Y
i
¢

1

MAXIMUM FILTRATION VELOCITY IN EACH FILTER . . . 300 m/d .30

WASH WATER TROUGH

AVERAGE FILTRATION VELOCITY DURING WASHING . . . 7288 m/d 110}

——

AVERAGE FILTRATION VELOCITY . . . , . . .. . . 180 ~s¢

WASHING VELOCITY '+ v v v v v v v v v v v v v o o D.BG m/rin

FILTER MEDIA: — ==
SAND, ANTHRACITE AND/OR ANY OTHER SIMILAR MATERIAL c

MEDIA_SELECTION CRITERIA 4- D

THE CHARACTERISTICS OF THE FILTER MEDIA WILL 30 3
BASED ON THE FOLLOWING CRITER!A: ’

UPFLOW FILTER Nt

€9
£
o
Il
s
o
(]
—~
m
<

UPFLOW FILTER N2 2

UPFLOW FILTER N2® 3

(A) RAW AND CLEAR WATER QUALITY -3 i .

(B) PRE-TREATMENT CGNDITIONS ’ ;’L —————————————————————
(c) FILTRATION CONDiTIONS |

(D) WASHING CONDITIONS . i

(€) OPERATION CONDITIONS 4 L

UPFLOW FILTERS DRAIN CHANNEL

n&
SELECT THE CORRESPONDING PLANTS DIMENSIONS FROM THE SIZING TABLE E@B

]
[3
L_.___..._________.._.___._..___.______1
r
:
| 1
! |
| |
[ 1
1 |
| |
DOWN FLOW | ]
FILTER N$ 4 ! :
! |
| |
' !
L
.
1
L1

CLEAR WATER

A=LENGTH OF THE DOWNFLOW FILTER BOX.
B=WIDTH OF THE DOWNFLOW FILTER BOX. A
C = WIDTH OF THE UPSLOW FILTER BOX - 5
D = LENGTH OF THE UPFLOW FILTER BOX. DOWN FLO.W 3 DOWN FLOIW" DOWN FL?W
E = WIDTH OF THE RAW WATER TANK. B FILTER N2 | « FILTER N2 FILTER N3
F = LENGTH CF THE RAW WATER TANK. x
g
*
PLANT SIZING TABLE F
2 I S S R E
e | A 8 | ¢ o E F . L2 L
- 1— . : 25
m3/h m Tom oom om Com i mo ' )
P Y o . .:
384 . 120 13 090 270 ; 935 1230 _l__zs;_ A 19 .30 20, _ A d3a,20, b a4 .30 120
546 150 155 115 "310 1055 ' 3.00 L A b I .
| 728 1150 ;205 T1s0 .310 1055 Laoo_i <

A

i |
_ A 930,20 45

{

}

!

‘e
|

\
1
4

ACCESS |
MANHOLE)

RAW WATER TANK
DRAIN

-

A
-1

_HYPOCHLORINATOR
PLAN N& 22

<3 EFFLUENT

DIRECT UP F1L.OW DOWNFLOW

FILTRATION PLANT-TYPE 7B PLANT

PLAN N¢ 33
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P ,
e
25
. _
100 6" DIAM. PIPE_CARRIES
WATER BE FILTERED ! _WASH WATER PIPE
\ 4
25 |
N + .
- { o
. 10" & PIPES CONDUCTS BUTTERFLY-TYPE
WASHWATER FOR UPFLOW FILTERS BUTTERFLY_VALVE VALVE WITH AXIS
W FILTERS PERPENDICULAR
. e TO SHAFT
"65. E = . . ) £
L — o i L
I=—=—— E ) [E=——] ~ T v —*i— - :B
PN . - = - - " = o S N L.
: 7 ' ! : éD {
25 i - ‘ /l ' ’ e
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P ] = S T N
8"¢ BOTTOM_VALVE 7 8" BOTTOM Pt - i
TO DRAIN UPFLOW FILTER N®1 DRAIN / VALVE YO bRAIN FILTER N 2 DRAIN | FILTER N®3 DRAIN
FILTER N2l LSRR ATLEEA UFFLOW FILTER —
Ne2
Cc
SN
25
\
DOWNFLOW FILTER WASHWATER CHANNEL
\ : |
-

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. DOWN FLOW FILTERS INTERCONNECTION CHANNEL

F= LENGTH OF THE RAW WATER TANK.

25

LOWER LEVEL

CEPIS/PANHO

PLAN N¢ 34 DATE © JANUARY 198
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TECHNICAL SPECIFICATIONS - —— - TREATED WATER EFFLUENT

WATER QUALITY

NORMAL TURBIDITY < 250 nu
AVERAGE TURBIDITY < 750 wu
MAXIMUM TURBIDITY <1,500 wy
MAXIMUM COLOR < 150 cu

DESIGN CRITERIA
A, FEEDING
COAGULANT - MAXIMUM DOSE € 50 mg/}
PH MODIFIER ACCORDING TO RAW WATER ALKALINITY
B, RAPID MIXING ,25{
GTC® = Kk ("AND K ARE VARIABLES DEPENDENT ON RAW WATER e
CHARACTERISTICS) [
VELOCITY GRADIENT (G) - LESS THAN 2,000 s-°

RETENTION TIME (T) - VARIABLE -t

.25
HYDRAULIC FLOCCULATION —_—d -

GmT = K
RETENTION TIME (T) = 25 min B
VELOCITY GRADIENT (6) Al 1
MAXIMUM = 80 s~ '
AVERAGE = 40 s-!
MINIMUM = 20 57!
PIANDK) ARE VARIABLES DEPENDENT ON RAW WATER CHARACTERISTICS — To|" " =~

DISINFECTION SYSTEM

i G ]Jvzsll‘; G ia 6 25]1 F (4 - - ﬁ
%_ﬁ? Hzml |

- T

[

CHLORINE calrchr CHAMB
!
1

DRAIN,

B |8

-

-
—

!
|
I

. c

=
b

]

8

[}
a 4 L ] | ASBESTOS CEMENT

CORRUGATED PLATES

S —

o

8 M
-

CONCRETE WALLS LINED
WITH ASBESTOS CEMENT
CORRUGATED PLATES

FILTERN®S FILTER Nt 3 FILTER N12 FILTER Nt

D. HIGH RATE HORIZONTAL FLOW SETTLING WITH [NCLINED PLATES q
2 Revcl —
ey et

e =

9s e

Vs * W Cosa -30)

iC | FLOCCY

SUPERFICIAL LOAD (as) = 120 m3/m2/d ol .
REYNOLDS NUMBER (Re) = <500 30

SPACE BETWEEN PLATES (€) = VARIABLE o T
ANGLE OF PLATES (a) = 60° ' ]
WIDTH CF SETTLER (c) = VARIABLE '

SETTLING VELOCITY (Vs) = 0,020 - 0,025 cm/s A

E. VARIABLE YELOCITY FILTERS
MAXIMUM FILTRATION VELOCITY IN EACH FILTER . . 300 m/d . |
AVERAGE FILTRATION VELOCITY DURING WASHING . . 288 m/d i |
MEAN FILTRATION VELOCITY . + . v v v v . . . , 180 m/d g
WASHING VELOCITY « v v v v v v v v v o o v« 4 0,60 m/min dof T
FILTER MEDIA:

30 FLOCCUUJATE TER |cHanwmer o~
SAND, ANTHRACITE AND/OR ANY OTHER SIMILAR MATERIAL -+ —— : - ——-- ~—= e

COAGULANT
FEEDER

g

[ emmesm cm—

|
. ! ] 1
F. MEDIA SELECTION CRITERIA A \ ' / /LIME FEEDING
.25 t TANK
THE CHARACTERISTICS OF THE FILTER MEDIA WILL BE SELECTED BASED . }ﬂ_____ (T vy 7
A

A g

ON THE FOLLOWING CRITERIA: .20
(A) RAW AND CLEAR WATER QUALITY
(B) PRETREATMENT CONDITIONS
(C) FILTRATION CONDITIONS
(D) WASHING CONDITIONS l
(E) OPERATION CONDITIONS : 125
G. DISINFECTION '\

LIME FEEDER

L F TRANSULAR WEIR _
-0

[
m
-

-, : o les, o L F
TABLE N2 P ‘ . a en et
CHLORINE DOSE « « 4 + v 4w v 4 o v 4 v 4 v v o W v . . VARIABLE ) PLANT SIZING } )

CONTACT TIME « . v v v v v o i v v v ww oy <17 min Q A 8 ¢ 0 3 F G H b L ___‘J‘%V__.-J H
H. SELECT THE CORRESPONDING LANTS DIMENSIONS FROM THE SIZING TABLE (m3/h m m - m_om m m i om m o _J
180 135 1.8 3.5 1.10 *= 325 0.80 L_OE) ) 315 "lO.5 .27
21.6 t.10 1018 4.35 1.10 113.05 IOu_O” 435 13 . 49
252 0.95 ‘118 5.55 1.08 13295 I’L:O l..Z_O 5'95 IZ_D_ .67

288 1.05 118 5.85 .18 ~3.00 132 _ 120 588 | 127 67

32.4 1.20 1t8 5 55 .08 |*3.15 L350 t.20 5.85 13.3 .67

e L

= - —
364 1.35 2.40 5.55 1.08 (=405 1.35 1.20 8.55 14.0 .67
—— . 3
54.6- 1.55 | 2.40 6.75 t.00 {24 20__1 1.85 1.50 6.75 60 : .84

—— .
F?Za 2.05 l 2.40 , 6.75 | 1.02 |=4.58 2.30 i 1.80
L i Sl bt A

CEPIS / PANO
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DISINFECTION SYSTEM(SEE DETAIL N210 PLAN N222)

FLOCCULATORS
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-0 0 “ICHLORINE Q.ccm*rnc'r i lemameER o . E = LENGTH OF THE FLOCCULATION UNIT.
> o6 ,,, g b B 4 F = WIDTH OF THE FLOCCULATION UNIT.
0 0 g . ,0 R 0 . 6 = LENGTH OF THE FILTER BOX.
» » 00 0 ; ’ 29 . ) e H = LENGTH OF THE CHLORINE CONTACT CHAMBER.
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SECTION

CROSS SECTION D-D

NOTE

TASLE Nt 2
FLOCCULATORS SPACINGS DESIGN (4,02, a3 )
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1 - 31 24 14 10 [] s
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1680 |10.0| 11.0 | 120 | 13.0] 18.0| 180| 220

THE VALUE OF "a®({SEPARATION OF CORRUBATED FLATE)

AND “h f YHEAD 0SS IN EACH SECTION) WiLL BE SELECTED
ACCORDING THE VALUES OF VELOGITY CGRADIENTS DETERMNED
8y JaAR
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DESIGN SPECIFICATICNS

o

VARIABLE VELOCiTY FILTERS

1. FEEDING MAXTMUM FILTRATION VELOCITY IN EACH FILTER . . . , 300 m/d
—_— AVERAGE FILTRATION VELOCITY DURING WASHING . . , , 288 m/d
COAGULANT - MAXIMUM DOSE . o . 4 . .\ . . . 50 me/1 AVERAGE FILTRATION VELOCITY . . + . . . . . ., . 180 m/«
ALKALINIZER - ACCORDING TO WATER QUALITY WASHING VELOCITY « v 4 v v v v v v e e e e s s 0,60 @/min

2. RAPID MIXING FILTER MEDIA:

VELOCITY GRADIENT (G) - VARIABLE RETWEEN 777 To 0729 - SANC, ANTHRACITE AND/OR ANY OTHER SIMILAR MATERIAL
RETENTION TIME {T) - VARIABLE 7. MEDIA SELECTION CRITERIA
3. MECHANICAL FLOCCULATION THE CHARACTERISTICS OF THE FILTER MEDIA WILL BE SELECTED
Tk BASED ON THE FOLLCWING CRITERIA:
RETENTION TiME (1) . .\ v o v vt o 30 min (A) RAW AND CLEAR WATER QUALITY
NUMBER OF COMPARTMENTS . . . . . . . . . .. 4 (B) PRETREATMENT CONDITIONS
VELOCITY GRADIENTS (C) FILTRATION CONDITIONS
B o ) (D) WASHING CONDITIONS
COMPARTMENTS ?ﬁAgmgrﬁ‘i»ﬁi;um __: (E) OPERATION CONDITIONS
1 e 1 g 8. wisinrecTION
2 I 0| CHLORINE DOSE v v v v v v v v v v v w s v v w0 VARIABLE
3 I £0 ’ 40 9. SELECT THE CORRESPONDING FLANTS DIMENSIONS FROM THE S1Z1NG TABLE
4 4 n

K. MOTOR CHARACTERISTICS

POWER
WP TOL8 mi/h L 174 4P,
UP TC36. M3, 172 H,p.

VARIABLE SPEED BETWEEN £ AND 18 RPY

v

HIGH-RATE [NCLINED-FLOW SETTLING

v - U [sino + [L)cosal ALUM TANK Dw'%gerﬂUNG
VG
S+ 311 cosy
< "‘,{_
SETILING VELOCITY (¥s) . , . . . ., ., ., .. 120 mi/ri/a ?
ANGLE OF PLATES () . . . . . ., ., . ,.,. 60°
AVERAGE SPACE BETWEEN PLATES (4) . , , . ., g cas Ao
REVNOLDS NUMRER (Re) ., , , , ., ., .., ... 150 O o
[
! !
ty I
o
B |
i
B [
L 4o
RAW WATER J»\ =
\
Yo
O t
=
/\.
PL ANT SIZING TABLE
; l -1 : s b
P by d bi t b2 12 b3 t3 ba te L’EE-—'-‘-‘—"/ LIME FEEOER
m3/h m. m. m |.m | m | m | m in. m. m.
7.2 2.80| l.oO .25 40 | .15 .40 .10 .34 .10 .30
Q0 | 300 | 110 | .25 45 | .23 .40 A5 40 40 | .35
08 330, 120 .25 .50 | .23 45 .15 45 | o .40

194 370 | 1.40 | .25 .60 .20 .55 10 .55 10 .50
180 1 410 | 1.8 .25 65 .20 -80 .10 .60 075 | .55

215 {440 | 170 | .23 .75 .20 .70 10 72 075 .60

3.2 1 480 | 184 | .25 .80 | .20 .75 | .10 13 075 75
277 5.10 1.6 | .20 .90 | 15 Wi 076 | LS TS | 73
0 5:0] 2o .20 95 | .15 .£0 075 .£2 .020 | -85

.20 1.60 | .15 €3 O | €75 | €0

- SLUICE GATE SMAFT OF
"~_BOTTOM FILTER DRAIN

A
'

ANTHRACITE SAND FILTERS

PLANT DIAMETER
FLOCCULATOR DIAMETER
" THE WOOD PADDLE OF THE FLOCCULATOR SECTION Nef]
LENGTH OF THE WOOD PADDLE OF THE FLOCCULATOR SECTION N°{
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