ESTACAO DE TRATAMENTO
DE AGUA DA ASSEICEIRA

Asseiceira Water Treatment Plant

Trabalhos de construgdao de uma cisterna de agua The site for a new treated wate
tratada, com capacidade de 40 000 m3, inseridos no of 40 000 m3, bei i
ambito das obras de ampliagao do subsistema de sion works on the Castelo do Bode sut
Castelo do Bode.
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WATER INTAKE TOWER PUMPING STATION RISING MAIN
Internal diameter at the base: 2.20m EHV substation connected 1o 601 000 kw supply Internal diameter: 1 800m
Internal diameter at the top: 7.0m 5 variable speed sets (770-1110 rpm) installed Length: 8.7 km
Bottom level in gallery finking tower 10 the tunnek: 50.0 m at 40 m level with a 913w capaity per sel for a 125 000 miday flow at
Upper platiorm level: 124 m manomelric heighis of between 15 10 48 m. e e ot o of pemping w37, 31
Sil levels of the 2.15 x 2.15m intake gates 3 constant speed ses installed M 22.75m level with a 1 150kw capacily per Rapid mixing chamber level in the water treatment plant: 122.95m
(2 openings at each level): et for a 125 000 mday flow atja manometric height of 63.5m Pipe material: pre-stressed concrete.
83.50m, 95.40 and 104.50m. Operating conditions Rising main design flow: 500 000 m¥/day
rectintcal L‘L"I'!‘r';ﬂ gates operale at a time depending on unireated water A - Reservoir water levels betwden 99 and 121.50m (which EOP considers Surge tank diameter: 11,75 m
echnical . il more than 95% of T
sharacteristics Maximum water level in the Reservoi: 121.50m m v ooe"ﬂr: ;m 'm;:;wtea ‘;;:“; ‘;7’::; bottom levet: 1208 m
= Design flow capacity of the intake tower: 1 000 000 m¥d or 500 000 miday upper level 147 m
" Butterlly type isolating valve, 1400mm in Giameler manually or electrically
CASTELO DO BODE TUNNEL B - Reservoir water level betwegn 88.7 and 90 m; three variable speed sets
iansd damilar: b which may operate in paraB8l 10 produce a maximum of 375 000 mday operaled, equipped with 300mm diameter by-pass for overflow discharge
0 ol 1 ek 0 C - Pumping direct from the Fiver Zezere, downstream of the Dam
Sl love at et 4159 m Three conslant speed sets operating in parallel associated in series
Lengih: 1080 m with an equal number of variable speed sets producing a maximum
Gradient: 0.008 fiow of 375 000 mday.
Lining: Reinorced concrete in th firs sectons and steel i the
last 150m
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Internal diameter: 1 800m
Length: 8.7 km
Pipe level at exit of pumping station: 37.3 m
Rapid mixing chamber level in the water treatment plant: 122.95m
Pipe material: pre-stressed concrete.
Rising main design flow: 500 000 m*/day
Surge tank diameter: 11.75 m
bottom level: 120.8 m
upper level: 147 m

Butterfly type isolating valve, 1400mm in diameter manually or electrically
operated, equipped with 300mm diameter by-pass for overflow discharge.

RISING MAIN WATER TREATMENT PLANT

Treatment Line Equipment
Chlorine injection chamber, irrigation and fire-fighting hydropneumatic system, and raw waler sampling.

Intake flow-meter (by ultra-sound).

Rapid mixing and lime injection tank with two agitators.

Contact tanks (4) equipped with porous diffusers for carbon dioxide injection.

Double layer rapid gravity fiters (16 in first phase + 8 in the second phase) consisting of a 0.10m inert layer of 2 to 4mm gravel and double 0.55m layer of 0.75 mm grade sand and
double 0.40m layer of 1.5 mm grade anthracite.

Filtration rate 7 m¥/m/hour. Back washing by air and water. In the fiter feed channels there are sloping ramps for aluminium sulphate injection and flocculation polyelectrolytes.
High-level 1200m® weshing water tank fed by two pumps (55kw each) from a buried 2700 m* cistern which in turn is fed from the treated water channel.

Filtered water channel feeding the treated water tank: total length 170m, width 2m and height 3.3m into which diluted lime and chiorine are injected

Treated water tanks: > holding 21 600 m* each. Sill level 114.3 m and maximum water level 118.77m.

Isolating valves V02 and VO2A identical to VO1

Two flow-meter chambers at the outlet to the Castelo do Bode Pipeline (1 per line, measurement by ultra-sound).

Isolating valve for the Medio Tejo Subsystem.

Flowmeter chamber at the outlet to the Medio Tejo Subsystem (measurement by ultra-sound).

Equipment for reagent storage and dosage

Calcium hydroxide: 2 silos for 250 m* each. 2 feed screws. 1 intermediate hopper. 1 weighing hopper. 2 dilution tanks (1o prepare milk of lime). 4 lime saturators for 250 m* each (to
prepare diluted lime) and gravitical injection of diluted lime in the rapid mixing chamber and in the filtered water channel.
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Calcium oxide: 1 silo for 250 m®. 1 feed screw. 1 equipment to quench boiling lime. 1 dilution lank (to prepare milk of lime). Remaining equipment same as for the preceding reagent.
Solid Aluminium Sulphate: 1 silo for 250 m*. 1 feed screw. 1 weighing hopper. 2 dilution tanks and 2 injection pumps in the channels feeding the filters.
Liquid Aluminium Sulphate: 3 tanks for a total 65 m*. Flowmeter associated with the regulating valves and two 625kg/h injection pumps in the remineralised water channel.

Chiorine: store for five 4500kg chlorine tanks two 400kg/ evaporators. 3 sets of 2 chiorimeters with a respective capacity of 40kg/h, 40kghh and 20kg/. 6 waler pumps for chlorinate
water injection,

Carbon dioxide: storage in liquid state at -20° and 20 bars in four 50fon tanks each electric evaporalor and 1 800kg/ evaporator/permutator.
Fiocculation polyelectrotyte: two 9 m* tanks and 2 dosage pumps.
Thickening polyelectrolyte: two 3 m* tanks equipped with agitator and 3 dosage pumps.
Polyelectrolyte dryer: twenty three 3 m’ tanks equipped with agitator and 2 dosage pumps.
Sludge treatment equipment
17 and 18m diameler thickeners equipped with bridge  scraper.
Continuous belt filters, 2 equipped with flocculators and dry matter coliectors.
Operation and control equipment

The Castelo do Bode Subsystem is prepared to be operaled and controlled from a central control room equipped with 2 Digital Alpha 2 100 200 computers finked to more than 20
automatic controls installed at the Castelo do Bode Pumping Station, the Asseiceira Water Treatment Plant and in the Castelo do Bode Pipeline.
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TREATMENT
Pre-chlorination at a rate varying from 0.5 10 1 5grim’
Remneralisation and aggressivity coection by adding 30grim* calcium hydroxide followed by 40grm’ carbon dicxide and then, to coTect the.
water balance, 10grm’ of calcium hydraxide.
Coaguation Flocculation over the fillers with between 7 and 14grim’ of aluminium sulphate, or between 10 and 30grim’ of liquid auminium
‘sulphate andlor polyelectiolte al ates varying from 0.2 10 0.5grm”
Chiating disilection varying from 05 1o 1.5g0m’

Estimated dally consumpbion of reagents required for a 375 000m* output: chiorine 1 125 tons: calcium hydramde 15 tons; carbon diodde 15
tons; aluminium suiphale 3.75 tons.

WATER QUALITY
mmwmmmmwmwmmmww:mwmmmmmw
fiwation and disinfecton, water depends mainly on remineralisation and aggressivity corection by increasing the concentraton of Ca
fons from 3mg] to abbut 20mg! total hardness which should rise approximately to 4%, and aggressvity which should be corected by alterng
the Langefier mdex from 1,3 10 just above zer.

CASTELO DO BODE SUBSYSTEM
OPERATION DIAGRAM

OUTPUT — 500 000 m*/d

125000 m/d — 5200 m’h — 1.4 m¥s 1. PHASE
250 000 m*/d — 10 416 m’h — 2.9 m/s
WWM’M—!S&SM’M—AQM

500 000 m¥/d — 20 325 mh — 5.7 m/s 2. PHASE

PIPELINE - INTERMEDIATE SECTION (ASSEICEIRA TREATMENT PLANT - VARZEA DAS CHAMINES)

The intermediate section comprises two stretches separated by imtermediate installations congisting of one tank in the first stags.
Inlernal pipeline diameter: 1 800mm

Lengths: first streich 33 km and last stretch 348 km

Bottom evel of the intermediate installaticns tank: 73.75m

Maximum water level i this tank 79.75m

Tank capacity: 2 x 9 500 m*

Reception chamber sill level in Varzea das Chaminés 26.8 m

Maximum waler level in this chamber: 36 m

Pipe material- pre-stressed concrete and reinforced concrele mixed at st in tour strelches in a funnel.
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Asseioaira, Amonda, Alviela. Cumal das Eguas. Asseca-Fontanhas and eal Averas

Man pipeine
‘sectons lotal 28 670m and are as follows.

The intermediate saction comprises “Specl Works™ mmmmmwwmmﬁnuﬂwm«
10 support the pipelng where it Crosses low-ying ground subject 1o flooding. These structures are found along & fotal length of 4 961 m
crossing the bllowing places: Vale de Azambuja. Ribeira de Aveiras, Vaia Real, Vala de Asseca. Ribeica das Fontainhas, Ribeira do Cunal das
Eguas, Rio Atvela, Rio Akmonda and Rio Nabdo. The lafler structure is situaled on e rising main section,

The intermediate secton is also equipped with 32 solating valves similar 10 the above-mentioned fype VO1 except VO and V016 which are
provided with a by-pass system with Manovar-type vaives to allow for localised head losses, thereby faciitating operation undef various
programmes below 375 000m'iday To operate at 500 000m*/day all of the isolating vahes would be open.




