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ABSTRACT

This study is an attempt to evaluate the suitability of the water supply plants of the
city of Baghdad, These plants are: A, B, C, D, E. F and G. Important topographical and
hydraulic parameters, such as: location of water plant site relative to river (upstream or
downstream), type of river section (on straight reach or on bend reach), location of plant
site relative to river bank (west side of river or east side of river), type of intake (good or
poaor), were investigated 1o assess the operating situation of each water supply station.

The results of the study indicated that the water supply plant is the most suitable one
according to the investigated parameters .The Al Karama water supply plant was found
to be the most unsuitable one. It is recommended that such plant should be put out of
service.
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INTRODUCTION
Assessment of the quantity of water available from a particular source is of a vital
importance and is the subject of the rapidly developing science of hydrology. Having
obtained a suitable quality of water by selection of source and treatment processes the
treated water must be delivered to the consumer via a complex network of trunk
main,service reservoirs and distribution main. (Fig 1) illustrates the appropriate sites of
water supply and wastewater disposal systems. (Tebbutr. 1973).
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Fig. I: water supply and wastewater disposal { Tebbutt, 1973)

LOCATION OF THE WATER PLANT INTAKE
Al-Layla, et al; (1977), stated that some points must be considered in selecting the
location of an intake as follow:

I. The intake should be located in a place where there is no fast current which may
damage the intake causing interruption in the water supply.

2. The ground near the intake should be stable. A straight section of the river is always
preferable, as the risk of erosion of the bank in this case is minimum.

3. The approach to the intake should be free from obstacles.

4. The inlet should be well below the surface of the river or the lake for receiving
cooler water and for preventing the entry of floating matter. To prevent the entry of
suspended matter near the bottom, the inlet point should also be well a bove the
bottom of the water body.

5.To avoid possible contamination of the bank, the intake should be located at some
distance from the bank.

6. Intake should be located on the upstream of the town.

Helmut et al; (1989), listed principles for the arrangement of the intake structures on
rivers as follow:

1. The topographical conditions upstream of the structure. Damming leading to a rise
in water level, which in turn may lead to flooding of the bank areas for upstream of
the structure.

2. The geotechnical conditions of the bank zones.

3. Height of the bank a bove the river bottoms.

4. The ratio of the quantity of diverted water at low discharge.

5. The channel width in the tapping point (dependence of the water level at times of
low discharge in the river, meandering at low discharge in wide rivers).

6. The routing of the diversion canals.

7. The intake structure must not narrow the cross section of flow of the channel.
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%.The location of an intake structure must be chosen so that the largest possible
portion of the bed load remains in the river and is not taken in the diversion canal
with the diveried water.

Rangwala et al; (1997) stated that the location of an intake should be carefully made
following are the important considerations which govern the selection of site of an intake:
1. Controlling devices.

2. Cost.

3. Mavigation channels.

4. Permanency of supply.

3. Quality of water.

6. Situation.

LOCATIONS OF WATER PLANTS IN BAGHDAD

1. Treatment works: A works is in the north of Baghdad on the West Bank, on straight
reach of the Tigris River.

. Treatment works: B treatment works is located close to the northern boundary of
the city approximately (1Km) downstream of the north bridge, which were complete
in 1981. It is downstream on a straight reach by the east of the river.

3. Treatment works: C treatment works is situated within the city area on the west
bank of the Tigris, the water works were completed in 1954 and 1961, respectively
.The intake is in a good location where a deep stable channel exists on the outside of
a bend.

4. Treatment works: D treatment works is situated within the city area on the east
bank of the Tigris downstream of the Sarafiva railway bridge near the medical city.
Four streams of different design were completed in about 1932, 1945, 1961and
1976, respectively. The intakes are in a good location where a deep and stable
channel exists.

5. Treatment works: E treatment works is situated within the city area on the West
Bank adjacent to Umm Al Qanazir island. Two streams of different design are used.
They were completed in about 1964 and 1970, The intake is in a poor location on
what is now the minor river channel between the island and the West Bank, a short
distance downstream from the khir river outlet into river channel.

6. Treatment works: a treatment works for Dora on the west bank of the river just
downstream of Dora power station, within the city area, was completed in 1982, The
location of the intake appears to be favorable from the poimt of view of a stable
deep-water channel.

7. Treatment works: G treatment works is located close to the present downsiream
limit of city development on the east bank of the river, between part of the Rasheed
Army camp and the river, ashort distance downstream of the Dora bridge .The area
around the treatment works includes various industrial developments.
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THE NATURAL HYDRAULIC BEHAVIOR OF THE RIVER AND TECHNICAL
MEASURES TAKEN,

*Physical laws: In straight section of a tiver or stream, the water flows approximately
even in the cross- section of the channel. parallel to the banks. When the bed load
transport begins, the bed load is transported accordingly on the bottom of the river. In
bends the direction of the bottom flow changes compared with the surface flow (Fig 2).
Aspiral forms, which transport the bed, load to the inner side of the river. The bed load is
diverted from the deflecting bank. It could be concluded from this that the most

favourable site for the construction of an intake structure is the deflecting bank, {(Helmut
etal., 1989),
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Fig. 2: Deposits in a river bend (Helmut et al., 1989).

*Technical measures: As technical measures bed load - deflecting structures in the
form of groundsills and flushing canals. The following principle can be derived from the
physical relationships:

I. The intake structure is necessary to construct on a straight river section.

2. Intake structures should be arranged on the outside bend.

3. According 1o the rules of river training, special measures for keeping off the bed load
are always necessary whenever more than 50% of the water is diverted from the river

(Fig. 3) shows the percentage of the bed Load into branch (intake) and main stream for
many configurations.




Evaluation Of The Water Hydraulic..... 39

a) Branch &

DiTeirubimn 0f Do i9ad inthe me,
AErRS $IN B RAER UNDEr The condiias
ol o shwmios of B0

Bv iy = 05 g,
remaining of tha wrtry o f the
Ead el Ih the e lned in
mtie strass, In % tha brsngh, In

o I L
L L
L I

4 -]

1o i B

Fig. 3. Enfry of bed load in lateral intakes without additional structures (Helmut et al.,
1989).

4, Technical measures are always necessary.

- For intake structure where the water is not dammed up.

- For intake structure where the water is dammed up, as the capacity of the silting space
in front of the fixed weir is Limited and the entrance of bed Load into the intake structure
cannot be prevented in the Long term, (Fig. 4).

HYDRAULIC ASSESSMENT OF WATER TREATMENT PLANTS IN
BAGHDAD CITY
(Fig. 5) shows the location of the water treatment plants. (Table 1) shows an
assessment of the hydraulics, of all water treatment plants in Baghdad City. According to
the hyvdraulic parameters; such as location of water plants relative to river (upsiream or
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downsiream). tvpe of section (straight reach or bend reach), location of bank {west side of
river or east side of river), type of intake (good or poor).

A plant is considered to be the best of all plants according to these hyvdraulic
parameters. On the East Side of the river, B plant is situated downsiream on a straight
reach.

D is located downstream on a straight reach by the East Side of the river. On the West
Side bank of the river, C and F are located downstream on a bend. E is located
downstream of the river on a bend and the West Side of the river with poor intake as a
result of Al Khair river discharges. It is a bout 500 m a bove the E plant. G plant is
sitvated on a bend to the East Side of the river with poor intake. (Table 2) shows the

arrangement of the plants.
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Fig. 4: Lateral intake without damming and replling of bed load from intake by technical
measures (Helmut et al.. 1989).
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Fig. 5: shows the location of the water treatment plants.
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HYDRAULIC EVALUATION OF THE WATER TREATMENT PLANTS
ACCORDING TO THE LOCATION OF RIVER TYPE OF SECTION OF RIVER,
LOCATION TO BANK, AND TYPE OF INTAKE

All the a bove mentioned points were investigated at site and the final result of the
assessment gave the following ranks according to its suitability functionally:
1.A.2.B,3. D, 4., 5.E6.F7.G.

Table 1: classification ﬁa[&r works according to hifdraulic characteristics.

Plant locationto | type location | production | type of

river section t0 bank (mgd) intake

A X X % 300 200d |

B y x y 100 pood
o ¥ ¥ X 50 good
D ¥ X ¥ £0 good

E y y x 30 poor'!
'3 ¥y ¥ X 25 good

: . = 3]

G | ¥ J y y - poor

* Upstream, straight reach, West Side of river,

*#* Downstream, bend reach, East Side of river.

(1) Short distance downstream from the Khair River.

(2) The area around the treatment works includes various industrial developments.

Table 2: arrangement of water works accc-rding, to (table 1).

Arrangement | | 2 | 3 4 g5 | 5 7 ‘l
I water works A B | D 0 E B G
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