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EXECUTIVE SUMMARY

The purpose of this report is to summarize the main activities undertaken by the consultant
between December 20, 2009 and January 27th, 2010 within the framework of the WWSS
program. The purpose of the activity was to identify the optimal use of chemicals in two pilot
water treatment plants in the Minya governorate — the old and new Kedwan treatment plants.
The report communicates the main findings and results of this activity, and proposes
recommendations toward the optimization of chemical use in both plants.

The input source of water for both of the WTPs is the Nile. The WTPs are conventional
plants consisting of the same series of processing units: pre-chlorination, coagulation and
flocculation, sedimentation, rapid sand filter and finally disinfection. The plants are generally
operated at the average flow of 330 I/s.

The consultant considered the various issues affecting optimization including flow volumes,
losses during treatment, chemical dosages utilized, equipment maintenance and calibration,
and other issues, and recommended adjustments for each processing unit. Additionally,
general recommendations were made at the managerial level to support and institutionalize

the optimization process. These recommendations cover the design, technical assessment, and
O&M procedures of both the new and old plant.

The below step-by-step summary provides additional technical detail on the consultant’s
activities and recommendations.

Objectives
The chemical optimization activity aims at achieving the following results:

e Meet standards of produced water, especially in terms of turbidity and residual
chlorine and aluminum

e Improve quality of produced water (according to natural, chemical, and
microbiological parameters)

e Optimize use of chemicals (i.e. chlorine and alum)
e Reduce loss of washing water (in terms of energy and water)

e Optimize operation of facilities and equipment related to the task (coagulation,
settlement, filtration)

e Develop performance of lab and plant staff in determining dosage and following up
on its application in plants

e Assist in activation of standard operating procedures for plant facilities related to
water treatment processes



CHEMONICS INTERNATIONAL INC.

Actions Taken by the Consultant

The below steps were implemented in accordance to the agreed-upon plan and in
collaboration with and the assistance of the operation team at the plant.

e Observing and reviewing data; assessing current status

e Conducting experiments at the plant lab to determine complementary doses
e Establishing a system for preparing alum solution suitable for both stages

e Calibrating alum dose pumps

e Modifying field doses according to results

e Activating the flash mix system for the new stage

e Onsite monitoring including observation, direction, lab analysis and recording
findings

e Analyzing data and findings

e Articulating recommendations

Results and Findings
1. Plant data

Collection and analysis of the relevant monthly data of the plant (for example, November
2009) showed the following:

Raw water. Average flow of raw water into the old plant was 264 I/ s (design 330 I/ s), which
represents 80% of the design discharge of the plant. Average flow of raw water into the new
plant was 293 |/s (design 330 | /s), which represents 88.8% of the design discharge of the
plant.

Treated water. Average flow of water produced by the old plant was 235 I/s (a loss of 11% of
influent water). Average flow of water produced by the new plant was 250 I/s (a loss of
14.7% of influent water).

Loss from back washing filters. In the old plant, loss from total produced water stood at 2.1%
(i.e., other losses = 11 — 2.1 = 8.9%). In the new plant, loss was 9.7% (of the value of total
water produced) - and other losses = (14.7 - 9.7) =5 % (i.e., other losses = 14.7 — 9.7= 5%)).

As shown above, the loss from the back washing water in the new plant exceeds that in the
old plant several times since backwashing filters in the new plant is performed every 12 hours
on average while, in the old plant, it is done every 55 hours. However, the other losses in the
old plant are twice as much as the new plant.

Dose of alum. In the old plant, the dose was 33.6 g/ m*; in the new plant, 35.7 g/ m°.
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Dose of chlorine. In the old plant, the dose was 6.5 g/ m®; in the new plant, 6.1 g/ m* (1.4 mg/
| of free residual chlorine in clarified water).

Turbidity. The average turbidity of raw water was 14 NTU; clarified water, 1.4 NTU; and
filtered water, 0.3 NTU. In other words, average removal of turbidity during the clarification
and filtration stages was 90% and 78.5% respectively (with a total removal of > 97%).

2. Reviewing the dose of chlorine used

The new plant. Three standard tests for determination of the optimum dose of chlorine (break
point test) at the lab were performed in three consecutive days. The result was 2.5 mg/I
whereas the dose used was 5- 5.5 mg/ |. Accordingly, the pre-chlorination dose was reduced
to 3.5 mg/l, and to 1 mg/ |, with a total of 4.5 mg/ |. It was also found that the sludge of the
sedimentation basins is not drained on a regular basis resulting in the existence of large
quantities of sediments which consume part of the added chlorine and compromise the
quality of water.

The old plant. With the help of the operation team and the lab, the pre-chlorination dose was
reduced to 3.5 mg/l. This was based on the findings of the above-mentioned break point test
to determine the required dose for quality of the influent water while maintaining free
residual chlorine in the clarified water in the range of 0.6- 0.8 as there is no middle chlorine
system at that plant.

3. Reviewing the dose of alum used

The new plant. Three jar tests were conducted under optimum conditions for three
consecutive days. The new finding was a dose of 28 g/ m®, less than the one already in use
(32. g/ m®). This new dose achieves the required percentage of removal (> 90%). In addition,
it achieves clear reduction of residual aluminum in the produced water (from 0.28 to 0.18 mg
/'1). Other measures were also performed to improve the conditions of coagulation and
flocculation by running the rapid mixing (flash mix) pumps system.

The old plant. It was possible to reduce the dose at this stage from 32 g/ m® to 28 g/m® after
confirmation of laboratory results through the jar test. Impact of change in dose was
monitored on site. It was noticed that there was an improvement in the percentage of residual
aluminum (from 0.32 g/ m® to 0.2 g/ m®), while giving almost the same results in terms of
removal of turbidity, based on results of daily analyses at the plant lab.

4. Checking basins for preparation of alum solution for the two plants

With the help of the operation team and the lab, we checked the solution concentration
process in the alum basin and modified the concentration tables to better suit the uses of
liquid alum by calibrating functioning pumps. We also explained to the operation team that it
was necessary to calibrate the pumping rate of the pump after each maintenance task and
every three months.

Rapid mixing. The system of the rapid mixing pumps (flash mix) was run at the entrance of
the raw water pipe connected to the basins. The pumps were not functioning as it was
believed they were useless. However, one of the idle pumps was run and proved to give better
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quality of produced flocs. Therefore, we recommend that they not be put out of service and
the malfunctioning reserve pump be maintained.

Filters. It was noticed there was clearly excessive washing of filters at the new plant and their
operating hours were reduced. This is attributed to the small size of the granules of the
filtration mediums (0.5 mm) and the existence of a layer of clay above filtration media that
cannot be seen with the naked eye or washed off with intensive washing. With the help of the
operation team and the lab, we emptied one of the filters, scraped the silt layer manually and
took samples of the filtration media for analysis (as mentioned in detail in this report). The
same procedures were recommended for the remaining filters to be implemented on a
periodic basis.

Summary of Achievements

e The dosage of chlorine was reduced from 5 to 4.5 mg/ |. This does not affect the quality
of water and would save 8.8 ton/ year (average raw water: 560 I/s), which is equivalent to
L.E. 13,245.

e The dosage of alum was reduced from 32 to 28 mg/ | while maintaining quality of
produced water. This would save 4 gm/ m3, i.e. 7.6 ton/ year (average raw water: 560
I/s), almost equivalent to L.E. 49,448.

e Alum pumps were calibrated, flow rate corrected, and tables modified.

e Two hundred liters of raw alum were saved through correction of the process of basins
where alum is prepared for daily use and modifying the concentration level to fit the flow,
which was calibrated on site. This would save 96.36 ton/ year, almost equivalent to L.E.
67,452.

e The coagulation process was modified by running the flash mix system.
e The mud layer (2-3 cm thick) was scraped off the surface of the filter.
e Times and periods for draining sludge from basins were modified.

e Training was conducted in testing for determination of the chlorine dosage (Break Point
test) and parameters were identified to decide on optimum dosage.

e Training was conducted in testing for determination of the alum dosage (Jar Test) and
parameters were identified to decide on optimum dosage.

Results of the analysis for turbidity and residual aluminum in the plant reservoir were
improved (from 0.27 to 0.18 mg/ I).

Recommendations

e Tests for determination of the proper dosage should be conducted on a regular basis and
in the same way as training was performed.

e The flax mix booster pumps should be run to maintain good coagulation in the new stage
of the plant.
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A regular maintenance schedule should be developed and implemented for chlorinators
and alum pumps.

Connections for drawing the alum solution from the basins should be modified so that
there can be one basin per plant, and the third should act as reserve for either plant. In
addition, the concentration percentage should be stabilized in both plants (14%).

The sludge should be drained from the sedimentation basins every shift to improve water
properties and according to the rate of sludge shown in the jar test for determination of
alum dosage.

Achievements made in Kedwan plant should be followed up; operating procedures should
be modified and improved to come up with optimum dosage of chemicals

A lab chemist should be assigned to manage ongoing chemical optimization activities.

A workshop for operation and lab managers at all surface plants in Minya Company
should be conducted, with participation of Kedwan plant manager and the lab manager, to
present achievements and to replicate the demonstration.

WWSS Program Next Steps

Develop a manual for implementing chemical optimization programs, for use in other
plants throughout Egypt.

Conduct workshop for additional lab and plant managers working in surface water plants
and compact units, including a training of trainers course to qualify at least two lab
managers as trainers.

Replicate analysis and capacity building activities in additional plants.
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