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1.0 Background and Schedule 
1.1 Advise & Assist Program Background 
Operation and maintenance is a challenge faced by most municipalities and utilities throughout 

the developing world and much of the developed world, and Lebanon is no different.  But at the 
same time, O&M is the most critical issue to establish a treatment plants sustainability and useful 

life. Currently, no single organization or utility in Lebanon has the capacity to operate and 

maintain wastewater treatment plants, which is one reason why USAID has chosen to work on 
the municipal level where the benefactors have operational and maintenance responsibility.   

Operational responsibility also is a formidable challenge faced on all levels in Lebanon, not only 

the small municipalities.  Although the Lebanese government has arranged for the formation of 

“Water and Wastewater establishments” to oversee operation and maintenance at facilities such 
as these, the Bekaa Water Establishment is still not up and running and ready to accept 

operational responsibility for any of the new USAID funded WWTPs.   Municipal governments 
are operational, and thus currently have an advantage over the Bekaa Water establishment, but 
still village municipalities lack the funds, training, understanding and continued interest required 

to successfully operate such treatment facilities. 

To address both O&M and operational responsibility, USAID have funded this Operations and 

Maintenance Advise & Assist program to work together with each recipient village municipality to 

establish a sustainable operation and maintenance program for the constructed treatment facility.  
This technical assistance and training program is designed to provide the knowledge, and 

develop the skills, necessary for the efficient and safe operation and maintenance.  A key 

component of this advise & assist program is the daily supervision and guidance being provided 
to the assigned village operators in performing all required facility O&M activities and duties.  
This is a program of learn-by-doing.  Village Operators will assume more of the day-to-day 

responsibility of running the plant as the advise & assist period progresses.  At the end of the 

advise & assist period the village operators should be able to perform routine activities 
unassisted.   

1.2 Program Schedule 
Program Schedule:  The Operations and Maintenance Advise & Assist program is the third and 

final phase component (following phase-1 design and phase-2 construction activities) of the Small 
Village Wastewater Treatment Systems Phase II Project which is fully funded by USAID.  

For each constructed wastewater treatment facility the A&A training program was scheduled to 
begin at the end of the construction and commissioning period and continue for up to twelve 
months for Aitanit and Fourzol WWTPs and nine months for the Ablah Village WWTP (see 
simplified project schedule diagram on the following page). The A&A training program 
scheduled for the Ablah Village Municipality O&M staff did not happen due to the village 
municipality delay in providing staff to receive training and operate the WWTP. However, CDM 
Smith did train one local technician (Mr. Mohamed Boudaye) who was working part time with 
the CDM Smith as an O&M assistant during the Ablah project commissioning and startup testing 
period. This technician was introduced to many of the key WWTP O&M skills during his work 
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experience and CDM Smith monitored and tracked his skills accomplishments which are now 
presented in this report in Section 2.x Ablah WWTP Operator Training Summary. 
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2.0  Student Data – Presentation Table 

  



Aitanit Village WWTP
Trainee Name Male/Female Status Village Position Birth Date

Basic 

Schooling
Advanced Schooling

Previous Work 

Experience
Foreign Languages Certificates

work start 

date
work end date

# of days at 

work
Reason for Departure

Philip Risha Male Active Aitanit Operator Mech. Certificate English Feb-09

Hassen Yousef Male Active Mashghara 1985 Mech. Certificate French Feb-09

Hassan Hamoud Male Departed Qaraoun University, AutoCAD English - very good Feb-09 11-Mar-10 403 Misconduct

Mohamed Suliman Male Active LaLa Feb-09

Issam Deeb Male Qaraoun Proposed Chief Operator 1978 Grade-12 2-yrs University Teacher for 10-years English - very good Feb-09 never started work w/ Municipality but worked with CDM for 2 years

Ali Sleiman Male Departed LaLa Operator 1981 Grade-12 5-months at Poppins FactoryEnglish Feb-09 Mar-09 30 conflict w/ 1st job

Monther Deeb Male Security / Helper Feb-09

Fourzol Village WWTP

Trainee Name Male/Female Status Village Position Birth Date
Basic 

Schooling
Advanced Schooling

Previous Work 

Experience
Foreign Languages

Certificates or 

Special Skills

work start 

date
work end date

# of days at 

work
Reason for Departure

Elie Gerges Male Departed Fourzol Operator 1973 Grade-12 University, BS None English -Very Good Accounting 1-Jul-09 11-Feb-10 225 Misconduct - data falsification and fuel theft

Youssef Sednawi Male Departed Fourzol Operator 1977 Grade-8 English- poor

Plumbing

Welding 1-Jul-09 11-Feb-10 225 Misconduct - data falsification and fuel theft

Departed Fourzol 1-Jul-09 11-Feb-10 225 Misconduct - data falsification and fuel theft

Rehired/departed 15-Mar-10 10-Jun-10 87 not attending training

Michel Matter Male Departed Operator Grade-12 Electrical technician Electrician Tech. Electrician 14-Jun-10 1-Sep-10 79 Salary dispute

George Hanna Male part time Fourzol not official Operator Jul-10

Melham Male Departed Fourzol Helper Aug-10 Misconduct - fighting (also known to bring firearm to work site)

Jassem Male Departed Syria Security / Helper 1-Jul-09

Ablah Village WWTP

Trainee Name Male/Female Status Village Position Birth Date

Basic 

Schooling
Advanced Schooling

Previous Work 

Experience
Foreign Languages Certificates

work start 

date
work end date

# of days at 

work
Reason for Departure

Mohamed Boudaye Male  Full time Tamnine Tahta Chief Operator 6/22/1980 Grade-12 University - engineering

Sewer design and 

installation English - excellent 1-Jul-12 ongoing

USAID SMALL VILLGES WASTEWATER TREATMENT SYSTEMS
Advise & Assist Training Student Data

Work History at WWTP

Dani Aazan Male

Work History at WWTPPrevious Training and Experience

Previous Training and Experience

1974Operator

Previous Training and Experience Work History at WWTP

Grade-7 Security guard for 2yrs English-Good

3-months of English.

1-mth computer trng.
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3.0  Training Summary Data 
 

3.1 Aitanit WWTP Training Results Summary 

  



CDM Constructors Inc.

Subject: Plant Staff - Summary Listing of Attended Training Events

1 10-Mar-09
Maintenance Standby Power Generator - Introduction to basic O&M

Equipment Vendor Field 2 2 2 - 2

2 10-Mar-09
Safety Confined Space - Use of Portable Air Ventilation Blower

CDM Field 1 1 1 - -

3 11-Mar-09
Maintenance  Submersible pumps - Introduction to installed pumps

Equipment Vendor Field 2 2 2 - -

4 11-Mar-09
Maintenance Generator - How to change engine oil.

Equipment Vendor Field 1 1 1 - 1

5 12-Mar-09
Safety Electrical Grounding (Earthing Pit Testing)

EMCO Field 1 1 1 - -

6 12-Mar-09
Maintenance Process valves - O&M

EMCO Field 2 2 2 - -

7 23-Mar-09
Maintenance Sewer Manholes - Inspection procedures

CDM Field 3 3 3 - -

8 24-Mar-09
Maintenance Sewer Manholes - Inspection procedures

CDM Field 3 3 3 - -

9 4-Apr-09
Maintenance Pipeline exfiltration testing - Dye testing River outfall pipe.

CDM Field 4.5 4.5 4.5 - -

10 6-Apr-09
Maintenance Trickling Filter - Ventilation fan maintenance inspection

CDM Field 1 1 1 - 1

11 14-Apr-09
Maintenance Submersible Pumps - System overview

CDM Field 1 1 1 - 1

12 22-Apr-09
Maintenance Pump capacity testing (wetwell draw-down method)

CDM Field 1 1 1 - -

13 22-Apr-09
Maintenance Trickling Filter - Distribution Arm Lubrication

CDM Field 1 1 1 1 1

14 24-Apr-09
Safety Safety & First Aid

RED CROSS Field 14 14 14 10 -

15 27-Apr-09
Maintenance Ductile iron pipe leak testing

CDM Field 3 3 3 - 3

16 27-Apr-09
Maintenance Diaghram pump usage

CDM Field 1 1 1 - 1

17 28-Apr-09
Maintenance Air pressure of plant water tank

CDM Field 1 1 1 - -

18 28-Apr-09
Water Quality Daily sample reading

CDM Field 2 2 2 2 -
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19 5-May-09
Maintenance  Submersible Pump Repair

Equipment Vendor Field 2 2 2 2 -

20 9-May-09
Maintenance Sewer pipe leakage test

CDM Field 1 1 1 - 1

21 11-May-09
Treatment 
Process Equip. Overview (Pump Stations & Clarifiers)

EMCO Field 1 1 1 - 1

22 12-May-09
Maintenance Automatic transfer switch - Introduction

Equipment Vendor Field 1 1 1 - -

23 13-May-09
Treatment 
Process Control panels - Functional Introduction

Equipment Vendor Field 2 2 2 - -

24 15-May-09
Treatment 
Process Elect. Power Distribution

CDM Field 1 1 1 - -

25 21-May-09
Maintenance Plant Water - hydrant inspection

CDM Field 2 2 2 - 2

26 22-May-09
Safety Fire Alarm System

Equipment Vendor Field 1 1 1 - -

27 29-May-09
Water Quality Clarifier Sludge Blanket Measurment

CDM Field 1 1 1 - -

28 24-Jun-09
Maintenance Plug Valve O&M

TAJJ Field 1 1 1 1 -

29 24-Jun-09
Treatment 
Process Process Piping - Overview of pipe routing and function

TAJJ Field 1 1 1 1 -

30 7-Jul-09
Maintenance  Fine Screen - How to drain

CDM Field 1 1 1 1 -

31 May-July-09
Maintenance Pump Capacity Testing - Wetwell Drawdown Method

CDM Classroom 1 1 1

32 May-July-09
Treatment 
Process Influent Pump Station - Operation Guidelines

CDM Field 2 2 2

33 May-July-09
Treatment 
Process Primary Clarifier - Operation Guidelines

CDM Field 2 2 2

34 May-July-09
Treatment 
Process Fine Screen Facility - Operation Guidelines

CDM Field 2 2 2

35 May-July-09
Treatment 
Process Trickling Filter Pump Station - Operation Guidelines

CDM Field 2 2 2
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36 May-July-09
Treatment 
Process Biotower Tanks - Operation Guidelines

CDM Field 2 2 2

37 May-July-09
Treatment 
Process Final Clarifier - Operation Guidelines

CDM Field 2 2 2

38 May-July-09
Treatment 
Process Chlorine Contact Tank - Operation Guidelines

CDM Field 2 2 2

39 May-July-09
Treatment 
Process Plant Water System - Operation Guidelines

CDM Field 2 2 2

40 May-July-09
Treatment 
Process Anaerobic Digester - Operation Guidelines

CDM Field 2 2 2

41 May-July-09
Treatment 
Process Standby Power Generator - Operation Guidelines

CDM Field 2 2 2

42 May-July-09
Treatment 
Process Wet-Weather Diversion Structure - Functional Description

CDM Field 2 2 2

43 May-July-09
Treatment 
Process Plant Yard Piping & Valves - Functional Description

CDM Field 2 2 2

44 May-July-09
Treatment 
Process Plant Electrical Power Distribution - Functional Description

CDM Field 1 1 1

45 May-July-09
Maintenance Trickling Filter - Oil and Grease Lubrication

CDM Field 2 2 2

46 May-July-09
Maintenance Trickling Filter - Distributor Arm Flushing & Cleaning

CDM Field 1 1 1

47 May-July-09
Maintenance Portable Diaphragm Pump - O&M Guidelines

CDM Field 1 1 1

48 May-July-09
Maintenance Portable Air Ventilation Blower - O&M Guidelines

CDM Field 1 1 1

49 May-July-09
Treatment 
Process Chemical Feed Pumps - Operation Guidelines

CDM Field 1 1 1

50 May-July-09
Maintenance Standby Power Generator - Routine Service - Lubrication

CDM Field 1 1 1

51 May-July-09
Maintenance Administration Building AC - O&M Guidelines

CDM Field 1 1 1

52 May-July-09
Maintenance Administration Building - Potable Water Tank

CDM Field 1 1 1
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53 May-July-09
Maintenance End Suction Sludge Pumps - Seal Water Supply System

CDM Field 1 1 1

54 May-July-09
Maintenance End Suction Sludge Pumps - Packing Replacement

CDM Field 1 1 1

55 May-July-09
Maintenance Submersible Pump - Hoisting Procedures

CDM Field 1 1 1

56 May-July-09
Treatment 
Process Septage Receiving Pump - Operation Guidelines

CDM Field 1 1 1

57 May-July-09
Treatment 
Process Final Clarifier Pump Station - Operation Guidelines

CDM Field 1 1 1

58 May-July-09
Maintenance Trickling Filter Fans - Propeller shaft alignment

CDM Field 2 2 2

59 May-July-09
Maintenance Workshop Tool Inventory - How to Update Inventory List

CDM Workshop 2 2 2

60 May-July-09
Safety Plant Operator Safety Handbook

CDM Classroom 2 2 2

61 May-July-09
Water Quality Dissolved Oxygen Meter - Calibration & Use

CDM Classroom 2 2 2

62 May-July-09
Water Quality pH Meter - Calibration and use

CDM Classroom 2 2 2

63 May-July-09
Water Quality Settleability Test - Procedure and Record Keeping

CDM Classroom 2 2 2

64 May-July-09
Water Quality Sludge Settling Test - Procedure and data recording

CDM Classroom 2 2 2

65 May-July-09
Water Quality Field Sample Collection - Procedure and data recording

CDM Field 2 2 2

66 May-July-09
Maintenance Plant Water - Hydropneumatic Tank Air Fill Procedure

CDM Field 1 1 1

67 May-July-09
Maintenance Plant Water - Control Panel Troubleshooting

CDM Field 1 1 1

68 May-July-09
Management Plant Cost Accounting - Preparing Monthly Cost Summary

CDM Classroom 1 1 1

69 May-July-09
Management Financial Mgt. - Estimating power and fuel costs.

CDM Classroom 1 1 1 3
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70 May-July-09
Maintenance Sludge Piping - How to flush a plugged line

CDM Field 2 2 2

71 May-July-09
Process Control Digester - Decanting Procedures and data recording

CDM Classroom 4 4 4

72 6-Dec-09
Process Control Pump Capacity test at the F.C.P.S

CDM Field 1 1 1 1

73 9-Dec-09 Maintenance Hoisting - Safe use of crane trolley and chain hoist.
CDM Field 2 2 2 2

74 18-Dec-09 Maintenance Tool Use - Drilling a hole in a blind flange 
CDM Field 2 2 2 2

75 21-Dec-09
Maintenance Valve and pipe Installation and replacement

CDM Field 30 30 30 30

76 25-Dec-09
Treatment 
Process Charts updating Electronically

CDM Field 5 5 5 5

77 30-Dec-09
Water Quality Re-training on the Ph-and DO calibration

CDM Classroom 1 1 1 1

78 14-Jan-10 Safety Safety Training
CDM Field 6 6 6 6

79 17-Apr-10
Treatment 
Process Basic Math for Operators - Fractions CDM Classroom 3 3 0 3

80 21-Apr-10
Treatment 
Process Basic Math for Operators - Decimals CDM Classroom 3 3 0 3

81 29-Apr-10
Treatment 
Process Basic Math for Operators - Powers & Rounding CDM Classroom 3 3 0 3

82 15-May-10
Treatment 
Process Basic Math for Operators - calculating perimeter + volume CDM Classroom 4 4 0 4

83 21-May-10 Skill Test Field Data Collection & Record Keeping
CDM Field 1 1 0 0

84 21-May-10 Skill Test Process Tank Identification
CDM Field 1 1 0 0

85 21-May-10 Skill Test Clarifier Sludge Blanket Measurement
CDM Field 0.5 0.5 0 0

86 21-May-10 Skill Test Sludge Settleability Test  2-Liter Settling Beaker
CDM Laboratory 1 1 0 0
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87 21-May-10 Skill Test How to calibrate the pH meter pH-and DO calibration & use
CDM Laboratory 0.5 0.5 0 0

88 21-May-10 Skill Test Settle able Solids Test  Imhoff Cone
CDM Laboratory 1 1 0 0

89 21-May-10 Skill Test Trickling Filter Flow Distributor
CDM Field 0.5 0.5 0 0

90 21-May-10 Skill Test Trickling Filter ventilation fan
CDM Field 0.5 0.5 0 0

91 21-May-10 Skill Test Primary Clarifier Pumping to the Anaerobic Digester
CDM Field 0.5 0.5 0 0

92 21-May-10 Skill Test Fuel Storage Tank
CDM Field 0.5 0.5 0 0

93 21-May-10 Skill Test Fine Screen
CDM Field 0.5 0.5 0 0

94 21-May-10 Management Daily report Data Collected and faxed to CDM-Office
CDM Classroom 1 1 0 1

95 29-May-10
Treatment 
Process Advice and Assist - Plant walk-through tour with Operator

CDM Field 2 2 0

96 4-Jun-10
Management Maintenance cards,summery table and schedule CDM Classroom 2 2 0 2

97 4-Jun-10
Water Quality Sampling - Collection, Labeling, Preservation, Chain-of-CustodyCDM Field 1 1 0 1

98 4-Jun-10
Safety Re-Training on the Safety guide book CDM Classroom 2 2 0 2

99 4-Jun-10
Treatment 
Process Advice and Assist - Secondary Clarifier Sludge handling 

CDM Field 1 1 0 1

100 11-Jun-10
Treatment 
Process Advice and Assist - Plant walk-through tour with Operator

CDM Field 1 1 0 1

101 11-Jun-10
Management Facility Budget - How to prepare quarterly updates.

CDM Classroom 2 2 0 2

102 17-Jun-10
Treatment 
Process Advise and Assist-Plant tour control panel electric problem CDM Field 2 2 0 2

Total Hours to Date 207 207 173 90 14 3
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CDM Constructors Inc.

Subject: Operator Technical Skills Testing - Summary Results
Philip Risha Hassen Yousef Mohamed Suliman Hassan Hamoud Monther Deeb

Field or 
Classroom Location Pass/Fail & Date Pass/Fail & Date Pass/Fail & Date Pass/Fail & Date Pass/Fail & Date

1
Water Quality pH Meter, calibration and use

Student demonstration of learned skill
PASS

12 jun 10
PASS

12 jun 10
PASS

12 jun 10

2
Water Quality Dissolved Oxygen Meter, calibration 

and use Student demonstration of learned skill Classroom
Aitanit WWTP
ADMN BLD

PASS
21 May 10

PASS
21 May 10

PASS
12 jun 11

3
Water Quality Imhoff Cone, Settleable Solids Test

Student demonstration of learned skill Classroom
Aitanit WWTP
ADMN BLD

PASS
21 May 10

PASS
21 May 10

PASS
12 jun 12

4
Water Quality 2-Liter Settleometer - Sludge Settling 

test Student demonstration of learned skill Classroom
Aitanit WWTP
ADMN BLD

PASS
21 May 10

PASS
21 May 10

PASS
12 jun 10

5
Water Quality Sludge Judge Core Sampler - Clarifier 

Sludge Depth Measurement Demonstration of step procedure
Field Primary Clarifier

PASS
21 May 10

PASS
21 May 10

PASS
11 jun 10

6
Water Quality Sample Collection Procedure for 

Offsite AUB Analysis
Demonstration of step procedure and 
associated paperwork

7
Safety Safety Guidelines for Plant Operators, Student discussion & explanation of required 

safety procedures Classroom
Aitanit WWTP
ADMN BLD

PASS
11 jun 10

PASS
11 jun 10

PASS
11 jun 10

8
Management

Equipment Running Hour Field Data 
Collection and Summary Report: Data 
entry and calculation

Demonstration of data collection, form filling, 
and Report making Field & 

Classroom
Aitanit WWTP
ADMN BLD

PASS
21 May 10

PASS
21 May 10

PASS
11 jun 10

9
Management Plant Operations Daily Summary 

Report: Data entry and calculation
Demonstration of data collection, form filling, 
and Report making Classroom

Aitanit WWTP
ADMN BLD

PASS
21 May 10

PASS
21 May 10

10
Management Computer use in Data Management Demonstration of learned skill

Classroom

11
Maintenance Fuel Storage Tank - Level Measurement Demonstration of step procedure and 

associated paperwork Field
Aitanit WWTP

Fuel tank
PASS

21 May 10
PASS

21 May 10
PASS

11 jun 10

12
Maintenance Portable Drill Use Demonstration of step procedure

13
Maintenance Trickling Filter Flow Distributor 

Lubrication
Demonstration of step procedure and 
associated paperwork Field

Aitanit WWTP
Trickling filter 

Tank # 1
PASS

21 May 10
PASS

21 May 10
PASS

11 jun 10

14
Maintenance Trickling Filter Ventilation Fan: 

Inspection & Maintenance
Demonstration of step procedure and 
associated paperwork

Field
Aitanit WWTP

Fan # 3 & 5
PASS

21 May 10
PASS

21 May 10
PASS

11 jun 10

15

Treatment 
Operations

Process Tank Identification - 
Knowladge of Tank Name and Basic 
Functional Understanding of Tank Duty

Student demonstrates understanding during 
plant walkthrough tour

Field
Aitanit WWTP PASS

21 May 10
PASS

21 May 10
PASS

11 jun 10

16

Treatment 
Operations

Fine screen - Functional Understanding 
of

Student demonstrates understanding during 
plant walkthrough tour

Field
Aitanit WWTP

Fine screen facility
PASS

21 May 10
PASS

21 May 10
PASS

11 jun 10

17

Treatment 
Operations Employee Safety Handbook Student discussion & explanation of required 

safety procedures
Classroom

Aitanit WWTP
ADMN BLD

PASS
11 jun 10

PASS
11 jun 10

PASS
11 jun 10

AITANIT VILLAGE TREATMENT PLANT

Village Staff Skill Learning Results

Skill Area Skill Name Skill Pass/Fail 
Measurement Method

Skill Testing Location

Antillmp
Highlight



USAID LEBANON - Small Villages WWT Systems Phase II Project                Training Final Report- July 2012 

 

 

3.1 Fourzol WWTP Training Results Summary 

  



CDM Constructors Inc.

Subject: Operator Technical Skills Testing - Summary Results
Dani Aazan Michel Mattar

Field or 
Classroom Location Pass/Fail & Date Pass/Fail & Date

1

Water 
Quality pH Meter, calibration and use Demonstration of step procedure

classroom
Fourzol 
WWTP

PASS
27 May 10

2

Water 
Quality Dissolved Oxygen Meter, calibration and use Demonstration of step procedure

classroom
Fourzol 
WWTP

PASS
27 May 10

3

Water 
Quality Imhoff Cone, Settleable Solids Test Demonstration of step procedure

classroom
Fourzol 
WWTP

PASS
27 May 10

4

Water 
Quality 2-Liter Settleometer - Sludge Settling test Demonstration of step procedure

classroom
Fourzol 
WWTP

PASS
27 May 10

5

Water 
Quality

Sludge Judge Core Sampler - Clarifier Sludge 
Depth Measurement Demonstration of step procedure

Field 
Fourzol 
WWTP

PASS
27 May 10

6

Water 
Quality

Sample Collection Procedure for Offsite 
AUB Analysis

Demonstration of step procedure and 
associated paperwork

7
Safety Safety Guidelines for Plant Operators, Student discussion & explanation of 

required safety procedures

8

Management
Equipment Running Hour Field Data 
Collection and Summary Report: Data entry 
and calculation

Demonstration of data collection, form 
filling, and Report making Field & 

Classroom

Fourzol 
WWTP PASS

27 May 10

9
Management Plant Operations Daily Summary Report: 

Data entry and calculation
Demonstration of data collection, form 
filling, and Report making

10
Management Computer use in Data Management Demonstration of learned skill ON HOLD

11
Maintenance Fuel Storage Tank - Level Measurement Demonstration of step procedure and 

associated paperwork Field 
Fourzol 
WWTP

PASS
27 May 10

12
Maintenance Portable Drill Use Demonstration of step procedure

13
Maintenance Trickling Filter Flow Distributor Lubrication Demonstration of step procedure and 

associated paperwork Field 
Fourzol 
WWTP

PASS
27 May 10

14
Maintenance Trickling Filter Ventilation Fan: Inspection & 

Maintenance
Demonstration of step procedure and 
associated paperwork

15

Plant 
Operations Primary Clarifier Sludge Pumping to Digester Demonstration of step procedure and 

associated paperwork Field 
Fourzol 
WWTP

PASS
27 May 10

Village Staff Skill Learning Results

Elie 
Gerges

Youssef 
Sednawi

FOURZOL VILLAGE TREATMENT PLANT 
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CDM Constructors Inc.

Subject: Plant Staff - Summary Listing of Attended Training Events

1 25-May-09
Maintenance Pump Capacity Testing - Wetwell Drawdown Method CDM Class & Field 1 1 1

2 Aug-Sept 09
Treatment 
Process Influent Pump Station - Operation Guidelines CDM Field 2 2 2

3 Aug-Sept 09
Treatment 
Process Primary Clarifier - Operation Guidelines CDM Field 2 2 2 2

4 Aug-Sept 09
Treatment 
Process Fine Screen Facility - Operation Guidelines CDM Field 2 2 2 2

5 Aug-Sept 09
Treatment 
Process Trickling Filter Pump Station - Operation Guidelines CDM Field 2 2 2

6 Aug-Sept 09
Treatment 
Process Biotower Tanks - Operation Guidelines CDM Field 2 2 2

7 Aug-Sept 09
Treatment 
Process Final Clarifier - Operation Guidelines CDM Field 2 2 2 1

8 Aug-Sept 09
Treatment 
Process Chlorine Contact Tank - Operation Guidelines CDM Field 2 2 2

9 Aug-Sept 09
Treatment 
Process Plant Water System - Operation Guidelines CDM Field 2 2 2

10 Aug-Sept 09
Treatment 
Process Anaerobic Digester - Operation Guidelines CDM Field 2 2 2

11 Aug-Sept 09
Treatment 
Process Standby Power Generator - Operation Guidelines CDM Field 2 2 2

12 Aug-Sept 09
Treatment 
Process Wet-Weather Diversion Structure - Functional Description CDM Field 2 2 2

13 Aug-Sept 09
Treatment 
Process Plant Yard Piping & Valves - Functional Description CDM Field 2 2 2

14 Aug-Sept 09
Treatment 
Process Plant Electrical Power Distribution - Functional Description CDM Field 1 1 1

15 Aug-Sept 09
Maintenance Trickling Filter - Oil and Grease Lubrication CDM Field 2 2 2 1

16 Aug-Sept 09
Maintenance Trickling Filter - Distributor Arm Flushing & Cleaning CDM Field 1 1 1 1

17 Aug-Sept 09
Maintenance Portable Diaphragm Pump - O&M Guidelines CDM Field 1 1 1
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CDM Constructors Inc.

Subject: Plant Staff - Summary Listing of Attended Training Events
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18 Aug-Sept 09
Maintenance Portable Air Ventilation Blower - O&M Guidelines CDM Field 1 1 1

19 Aug-Sept 09
Treatment 
Process Chemical Feed Pumps - Operation Guidelines CDM Field 1 1 1

20 Aug-Sept 09
Maintenance Standby Power Generator - Routine Service - Lubrication CDM Field 1 1 1

21 Aug-Sept 09
Maintenance Administration Building AC - O&M Guidelines CDM Field 1 1 1

22 Aug-Sept 09
Maintenance Administration Building - Potable Water Tank CDM Field 1 1 1

23 Aug-Sept 09
Maintenance End Suction Sludge Pumps - Seal Water Supply System CDM Field 1 1 1

24 Aug-Sept 09
Maintenance End Suction Sludge Pumps - Packing Replacement CDM Field 1 1 1

25 Aug-Sept 09
Maintenance Submersible Pump - Hoisting Procedures CDM Field 1 1 1

26 Aug-Sept 09
Treatment 
Process Septage Receiving Pump - Operation Guidelines CDM Field 1 1 1

27 Aug-Sept 09
Treatment 
Process Final Clarifier Pump Station - Operation Guidelines CDM Field 1 1 1 1

28 Aug-Sept 09
Maintenance Trickling Filter Fans - Propeller shaft alignment CDM Field 2 2 2

29 Aug-Sept 09
Maintenance Workshop Tool Inventory - How to Update Inventory List CDM Workshop 2 2 2

30 Aug-Sept 09
Safety Plant Operator Safety Guidelines Handbook CDM Classroom 2 2 2

31 Aug-Sept 09
Treatment 
Process Dissolved Oxygen Meter - Calibration & Use CDM Classroom 2 2 2

32 Aug-Sept 09
Treatment 
Process pH Meter - Calibration and use CDM Classroom 2 2 2

33 Aug-Sept 09
Treatment 
Process Settleability Test - Procedure and Record Keeping CDM Classroom 2 2 2

34 Aug-Sept 09
Treatment 
Process Sludge Settling Test - Procedure and data recording CDM Classroom 2 2 2
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CDM Constructors Inc.

Subject: Plant Staff - Summary Listing of Attended Training Events
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35 Aug-Sept 09
Treatment 
Process Field Sample Collection - Procedure and data recording CDM Field 2 2 2

36 Aug-Sept 09
Maintenance Plant Water - Hydropneumatic Tank Air Fill Procedure CDM Field 1 1 1

37 Aug-Sept 09
Maintenance Plant Water - Control Panel Troubleshooting CDM Field 1 1 1

38 Aug-Sept 09
Management Plant Cost Accounting - Preparing Monthly Cost Summary CDM Classroom 1 1 1 2

39 Aug-Sept 09
Management Plant Cost Accounting - Estimating Electricity & Fuel 

Monthly Costs CDM Classroom 1 1 1

40 Aug-Sept 09
Maintenance Sludge Piping - How to flush a plugged line CDM Field 2 2 2 2

41 Aug-Sept 09
Treatment 
Process

Digester - Sludge Decanting Procedures  and record 
keeping CDM Classroom 4 4 4 2

42 Aug-Sept 09
Management Operation Data Trending and Charts - Introduction CDM Classroom 2 2 2

43 10-Jun-09
Maintenance Check  Valve O&M TAJJ Field 1 1 1

44 10-Jun-09
Maintenance Plug Valve O&M TAJJ Field 1 1 1

45 10-Jun-09
Maintenance Plant Water Pump System - how to clean the pump 

suction strainer CDM Field 1 1 1

46 16-Jun-09
Treatment 
Process Facility Power Distribution - Introduction TAJJ Field 2 2 2

47 22-Jun-09
Maintenance Final Clarifier - Telescoping valves - How they work & routine maintenanceTAJJ Field 1 1 1

48 29-Jun
Maintenance Generator System Introduction - Fuel piping and fuel bulk storage tank.TAJJ Field 1 1 1

49 29-Jun
Maintenance Generator System Introduction - Day tank, Fuel pump, supply pipingTAJJ Field 1 1 1

50 1-Oct-09
Maintenance Plumbing - How to unplug the Admin Bldg drain lines. CDM ADMN 1 1 1 1

51 4-Oct-09
Maintenance Generator Day Tank - How to replace pipe union fitting TAJJ Field 3 3 3 3
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CDM Constructors Inc.

Subject: Plant Staff - Summary Listing of Attended Training Events
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52 16-Oct-09
Maintenance Sludge Pumping - How to unplug the sludge piping using flush water.CDM Field 3 3 3 3

53 17-Oct-09
Maintenance Plant Water Pump System - how to clean the pump 

suction strainer CDM Field 1 1 1 1

54 20-Oct-09
Treatment 
Process Chlorine contact tank - periodic draining and cleaning CDM Field 3 3 3 3

55 23-Oct-09
Maintenance Plant water pump - run hour meter installation TAJJ Field 1 1 1

56 29-Oct-09
Maintenance Emergency air blower & diaphragm pump lubrication and 

exercise CDM Field 2 2 2

57 30-Oct-09
Treatment 
Process

Digester startup - 1st filling of tanks after emptying sludge 
to drying beds CDM Field 2 2 2

58 30-Oct-09
Water Quality 

Testing How to calibrate the DO meter and pH meter CDM Field 1 1 1

59 2-Nov-09
Maintenance Digester Sludge Pump - How & when to flush clean the 

piping CDM Field 2 2 2 2

60 3-Nov-09
Maintenance Sludge Pump - How & when to flush clean the seal water supply lineCDM Field 1 1 1 1

61 4-Nov-09
Management Water quality historic data - How to complete the 'Data History Table'CDM Classroom 3 3 3

62 15-Nov-09
Maintenance Venting air out of the plant water pumps after strainer cleaning CDM Field 1 1 1 1

63 16-Nov-09
Treatment 
Process Flow meter reading Modon Field 2 2 2

64 17-Nov-09
Maintenance Sludge Drying Beds - How to remove rain water w/ sump pumpCDM Field 3 3 3

65 Dur-Nov-09
Management Computer data entry and data trending - for WWTP process data.CDM Classroom 15 15 15

66 1-Dec-09 Maintenance Generator - How to check the oil and water levels TAJJ Field 1 1 1

67 1-Dec-09 Maintenance Generator - how to check and install anti-freeze solution to radiator.TAJJ Field 2 2 2
68 18-Dec-09 Treatment 

Process
How to pump sludge from the Final Clarifier to the Digester. CDM Field 2 2 2 2

69 19-Dec-09 Maintenance Pump capacity testing - Final Clarifier Pumps CDM Field 1 1 1
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CDM Constructors Inc.

Subject: Plant Staff - Summary Listing of Attended Training Events
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70 9-Jan-10 Management Plant Cost Accounting - Preparing Monthly Cost Summary CDM Classroom 1 1 1 2

71 17-Apr-10
Treatment 
Process Basic Math for Operators - Fractions CDM Classroom 3

72 21-Apr-10
Treatment 
Process Basic Math for Operators - Decimals CDM Classroom 1

73 29-Apr-10
Treatment 
Process Basic Math for Operators - Powers & Rounding CDM Classroom 0

74 15-May-10
Treatment 
Process

Basic Math for Operators - calculating perimeter + volume CDM Classroom 0

75 21-May-10 Management Daily report Data Collected and faxed to CDM-Office
CDM Classroom 1

76 27-May-10 Skill Test Field Data Collection & Record Keeping
CDM Field 1

77 27-May-10 Skill Test Process Tank Identification
CDM Field 1

78 27-May-10 Skill Test Clarifier Sludge Blanket Measurement
CDM Field 0.5

79 27-May-10 Skill Test Sludge Settle ability Test  2-Liter Settling Beaker
CDM Laboratory 1

80 27-May-10 Skill Test  Ph-and DO calibration & use
CDM Laboratory 0.5

81 27-May-10 Skill Test Settle able Solids Test  Imhoff Cone
CDM Laboratory 1

82 27-May-10 Skill Test Trickling Filter Flow Distributor
CDM Field 0.5

83 27-May-10 Skill Test Trickling Filter ventilation fan
CDM

84 27-May-10 Skill Test Primary Clarifier Pumping to the Anaerobic Digester
CDM Field 0.5

85 27-May-10 Skill Test Fuel Storage Tank
CDM Field 0.5

86 27-May-10 Skill Test Fine Screen
CDM Field 0.5

87 28-May-10
Treatment 
Process Advice and Assist - Secondary Clarifier Sludge handling 

CDM Field 2
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CDM Constructors Inc.

Subject: Plant Staff - Summary Listing of Attended Training Events
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88 29-May-10
Treatment 
Process Advice and Assist - Secondary Clarifier Sludge handling 

CDM Field 2

89 3-Jun-10
Maintenance Maintenance cards, summery table and schedule CDM Classroom 2

90 3-Jun-10
Water Quality 

Testing Samples: Grapping, Tagging, Cooling , Chain of Custody CDM Field 1

91 3-Jun-10
Safety Re-Training on the Safety guide book CDM Classroom 2

92 3-Jun-10
Treatment 
Process Advice and Assist - Secondary Clarifier Sludge handling 

CDM Field 1

93 5-Jun-10
Treatment 
Process Advice and Assist - Secondary Clarifier Sludge handling 

CDM Field 1

94 10-Jun-10
Treatment 
Process

Advice and Assist - Plant walk-through inspection tour w/ Plant 
Operator CDM Field 1

95 10-Jun-10
Water Quality 

Testing Sampling - How to collect, label, preserve, and fill in chain-of-custody form.CDM Field 1

96 14-Jun-10
Treatment 
Process

Advice and Assist - Plant walk-through inspection tour w/ Plant 
Operator CDM Field 3

97 14-Jun-10
Treatment 
Process  Primary Clarifier Sludge handling 

CDM Field 1

98 14-Jun-10
Treatment 
Process  Secondary Clarifier Sludge handling 

CDM Field 1

99 14-Jun-10
Management  Equipment run hours record keeping

CDM Field 2

100 16-Jun-10
Water Quality 

Testing  Sludge Setteability test form: 2- Liter test
CDM Classroom 1

101 16-Jun-10
Water Quality 

Testing  Daily Treatment Process sampling sheet
CDM Field 1

102 16-Jun-10
Treatment 
Process Sludge drying bed sheet  : Level , bed Temp , air Temp

CDM Field 1

103 16-Jun-10
Treatment 
Process  Evaporation pan daily measurement

CDM Field 1

104 16-Jun-10
Maintenance Generator engine - oil + filters change CDM Field 2
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CDM Constructors Inc.

Subject: Plant Staff - Summary Listing of Attended Training Events
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105 17-Jun-10
Treatment 
Process

Advice and Assist - Plant walk-through inspection tour w/ Plant 
Operator CDM Field 2

106 18-Jun-10
Treatment 
Process  Decanting from Digester tank # 2 to Digester tank # 1

CDM Field 1

107 18-Jun-10
Water Quality 

Testing  Setteability Cone test 
CDM Classroom 1

108 18-Jun-10
Treatment 
Process

Advice and Assist - Plant walk-through inspection tour w/ Plant 
Operator CDM Field 1

109 18-Jun-10
Maintenance  Installing a plug valve at Digester # 1 decant line

CDM Field 1

110 18-Jun-10
Management  Weekly summery sheet equipment run hours records

CDM Classroom 2

111 19-Jun-10
Treatment 
Process

Advice and Assist - Plant walk-through inspection tour w/ Plant 
Operator CDM Field 1

112 21-Jun-10
Management  Daily operation report

CDM Classroom 2

113 21-Jun-10
Management  Daily operation Fax report

CDM Classroom 1

114 21-Jun-10
Treatment 
Process  Sludge handling Treatment Process sheet- Septic truck receiving

CDM Classroom 1

115 21-Jun-10
Treatment 
Process Sludge wasting from secondary clarifier to Anaerobic digester CDM Field 1

116 21-Jun-10
Treatment 
Process Calculating flow -Raw sewage volume CDM Classroom 0.5

117 21-Jun-10
Treatment 
Process Calculating volume of pumped sludge from primary to the digesterCDM Classroom 0.5

118 21-Jun-10
Treatment 
Process Calculating volume of pumped sludge from secondary to the digesterCDM Classroom 0.5

119 21-Jun-10
Treatment 
Process Calculating volume of pumped sludge from septic to the digesterCDM Classroom 0.5

120 22-Jun-10
Water Quality 

Testing DO-Calibration & use CDM Field 0.5

121 22-Jun-10
Water Quality 

Testing Ph-Calibration & use CDM Field 0.5
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CDM Constructors Inc.

Subject: Plant Staff - Summary Listing of Attended Training Events
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122 22-Jun-10
Maintenance West-tech distributor arm : upper bearing lubrication CDM Field 0.5

123 22-Jun-10
Maintenance West-tech distributor arm : lower bearing lubrication CDM Field 0.5

124 22-Jun-10
Maintenance West-tech distributor arm : flushing and cleaning CDM Field 0.5

125 22-Jun-10
Maintenance Strainers- flushing and cleaning CDM Field 1

126 22-Jun-10
Maintenance Exercising the fans CDM Field 0.5

127 22-Jun-10
Maintenance Blowers usage and exercising CDM Field 1

128 22-Jun-10
Maintenance Diaphragm pump usage and exercising CDM Field 1

129 22-Jun-10
Treatment 
Process

Advice and Assist - Plant walk-through inspection tour w/ Plant 
Operator CDM Field 1

130 23-Jun-10
Treatment 
Process

Advice and Assist - Plant walk-through inspection tour w/ Plant 
Operator CDM Field 1

131 23-Jun-10
Treatment 
Process Introduction to the chlorine feeding process CDM Field 1

132 24-Jun-10
Treatment 
Process Advice and Assist - Plant tour

CDM Field 1

133 24-Jun-10
Treatment 
Process Anaerobic digester decanting process back to the Influent pump stationCDM Field 4

134 24-Jun-10
Maintenance Influent pump capacity test CDM Field 1

135 24-Jun-10
Water Quality 

Testing DO-meter membrane change CDM Classroom 1

136 25-Jun-10
Treatment 
Process

Advice and Assist - Plant walk-through inspection tour w/ Plant 
Operator CDM Field 2

137 25-Jun-10
Treatment 
Process Anaerobic digester decanting process and measurement CDM Field 2

138 26-Jun-10
Treatment 
Process

Advice and Assist - Plant walk-through inspection tour w/ Plant 
Operator CDM Field 2
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CDM Constructors Inc.

Subject: Plant Staff - Summary Listing of Attended Training Events
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Date Course Subject Training Title Instructor Location
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139 30-Jun-10
Treatment 
Process

Advice and Assist - Plant walk-through inspection tour w/ Plant 
Operator CDM Field 1

140 30-Jun-10
Water Quality 

Testing Grapping samples to send for AUB-Lab & filling the sample forms CDM Field 5
Total Hours to Date: 127 127 127 57 29 4
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3.3 Ablah WWTP Training Results Summary 

 

 



CDM Constructors Inc.
Subject: Operator Work Skills Training - Summary Results

Mohamed Boudaye
Field or 

Classroom Location Pass/Fail & Date Pass/Fail & Date
Site 

Laboratory pH Meter, calibration and use Demonstration of step procedure classroom Ablah WWTP PASS
Nov. 2011

Site 
Laboratory Dissolved Oxygen Meter, calibration and use Demonstration of step procedure classroom Ablah WWTP PASS

May 2012
Site 

Laboratory Imhoff Cone, Settleable Solids Test Demonstration of step procedure classroom Ablah WWTP PASS
Nov. 2011

Site 
Laboratory 2-Liter Settleometer - Sludge Settling test Demonstration of step procedure classroom Ablah WWTP PASS

May 2012
Site 

Laboratory
Sludge Judge Core Sampler - Clarifier Sludge 
Depth Measurement Demonstration of step procedure Field Ablah WWTP PASS

April 2012
Site 

Laboratory
Sample Collection Procedure for Offsite AUB 
Analysis

Demonstration of step procedure and 
associated paperwork Field Ablah WWTP PASS

May 2012

Safety Safety Guidelines for Plant Operators, Student discussion & explanation of 
required safety procedures

Ablah WWTP PASS
Nov. 2011

Records & 
Reports

Equipment Running Hour Field Data 
Collection and Summary Report: Data entry 
and calculation

Demonstration of data collection, form 
filling, and Report making

Field & 
Classroom

Ablah WWTP
ADMN BLD

PASS
Nov. 2011

Records & 
Reports

Plant Operations Daily Summary Report: Data 
entry and calculation

Demonstration of data collection, form 
filling, and Report making

Field & 
Classroom

Ablah WWTP PASS
Nov. 2011

Records & 
Reports Computer use in Data Management Demonstration of learned skill Field & 

Classroom
Ablah WWTP PASS

Nov. 2011

Maint. Fuel Storage Tank - Level Measurement Demonstration of step procedure and 
associated paperwork Field Ablah WWTP PASS

Nov. 2011

Tools Portable Drill Use Demonstration of step procedure Field Ablah WWTP PASS
Nov. 2011

Maint. Trickling Filter Flow Distributor Lubrication Demonstration of step procedure and 
associated paperwork Field Ablah WWTP PASS

Nov. 2011

Maint. Trickling Filter Ventilation Fan: Inspection & 
Maintenance

Demonstration of step procedure and 
associated paperwork Field Ablah WWTP PASS

Nov. 2011
Plant 

Operations Primary Clarifier Sludge Pumping to Digester Demonstration of step procedure and 
associated paperwork Field Ablah WWTP PASS

Nov. 2011
Plant 

Operations Final Clarifier Sludge Pumping to Digester Demonstration of step procedure and 
associated paperwork Field Ablah WWTP PASS

Nov. 2011
Plant 

Operations
Plant Water Pump System - Understanding of 
Control Logic

Student demonstrates understanding 
during plant walkthrough tour Field Ablah WWTP PASS

Nov. 2011
Plant 

Operations
Digester Pump System - Understanding of 
Control Logic

Student demonstrates understanding 
during plant walkthrough tour Field Ablah WWTP PASS

Nov. 2011
Plant 

Operations
Final Clarifier Pump System - Understanding of 
Control Logic

Student demonstrates understanding 
during plant walkthrough tour Field Ablah WWTP PASS

Nov. 2011
Plant 

Operations
Trickling Filter Pump System - Understanding 
of Control Logic

Student demonstrates understanding 
during plant walkthrough tour Field Ablah WWTP PASS

Nov. 2011
Plant 

Operations
Yard Piping Network - Functional 
Understanding of Piping and Valves

Student demonstrates understanding 
during plant walkthrough tour Field Ablah WWTP PASS

Nov. 2011
Plant 

Operations
Standby Power Generator Monitoring: 
Observation and data recording

Student demonstrates understanding and 
skill during on-the-job work activities. Field Ablah WWTP PASS

Nov. 2011
Plant 

Operations

Power Distribution Panel Board - Functional 
Understanding of trip settings and control 
switches.

Student demonstrates understanding and 
skill during on-the-job work activities. Field Ablah WWTP PASS

Nov. 2011
Plant 

Operations Sludge Digester Decant Procedure Demonstration of step procedure and 
associated paperwork Field Ablah WWTP PASS

April 2012
Plant 

Operations Sludge Drying Bed Filling Procedure Demonstration of step procedure and 
associated paperwork Field Ablah WWTP PASS

June 2012

Maint. Sludge Pump  - Seal packing gland adjustment. Student demonstrates understanding and 
skill during on-the-job work activities. Field Ablah WWTP PASS

Nov. 2011
Plant 

Operations
Sludge Pump Seal Water System - Functional 
Understanding of

Student demonstrates understanding and 
skill during on-the-job work activities. Field Ablah WWTP PASS

Nov. 2011
Plant 

Operations

Process Tank Identification - Knowladge of 
Tank Name and Basic Functional Understanding 
of Tank Duty

Student demonstrates understanding 
during plant walkthrough tour Field Ablah WWTP PASS

Nov. 2011
Plant 

Operations Fine screen - Functional Understanding of Student demonstrates understanding 
during plant walkthrough tour Field Ablah WWTP PASS

Nov. 2011
Plant 

Operations Employee Safety Handbook Student discussion & explanation of 
required safety procedures

Field & 
Classroom

Ablah WWTP PASS
Nov. 2011

Plant 
Operations

Potable Water System - Knowledge and skills 
for operating all valves in system and filling tank 
from either Plant Water supply or private tanker 
trailer.

Student demonstrates understanding and 
skill during on-the-job work activities. Field Ablah WWTP

PASS
Jan. 2011

Maint. Welding Machine - Skills in safe use of welder 
for small jobs.

Student demonstrates understanding and 
skill during on-the-job work activities. Field Ablah WWTP PASS

Jan. 2011

Maint.
Plumbing Skills - ability to work with metal and 
plastic pipe in cutting, threading, installing valves 
and fittings, leak testing, and thermal insulation.

Student demonstrates understanding and 
skill during on-the-job work activities. Field Ablah WWTP

PASS
Jan. 2011

Maint.
Slide Gate Maintenance - stem lubrication, slide 
guide cleaning, gate installation, leak checking, 
seal replacement and adjustment.

Student demonstrates understanding and 
skill during on-the-job work activities. Field Ablah WWTP PASS

Jan. 2011

Maint.

Standby Power Generator - Routine preventive 
maintenance - scheduling w/ local service agent 
and inspection of completed work, and record 
keeping of performed maintenance.

Student demonstrates understanding and 
skill during on-the-job work activities. Field Ablah WWTP

PASS
April 2012

Maint.

Plant Water System - Pump control 
troubleshooting and repair. Installation and 
adjustment of pressure switch, installation and 
adjustment of zero flow switch.

Student demonstrates understanding and 
skill during on-the-job work activities. Field Ablah WWTP

PASS
May 2012

Maint. HDPE Pipe Welding - practical work in making 1-
inch and 1/2-inch pipe installations.

Student demonstrates understanding and 
skill during on-the-job work activities. Field Ablah WWTP PASS

May 2012

Maint. Septage Receiving Pump  - Pump unplugging 
and cleaning.

Student demonstrates understanding and 
skill during on-the-job work activities. Field Ablah WWTP PASS

May 2012

Village Staff Skill Learning Results

Skill Area Skill Name Skill Pass/Fail 
Measurement Method

Skill Testing Location

ABLAH VILLAGE TREATMENT PLANT 
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3.4 Operator Skills Training & Testing Templates 



CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Forzoul WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:16 jun 09 Start Time:10:00 Duration:2h
Instructor: TAJJ-Electrical subcontractor, Ms. Channel
Location: Administration Building
Training Topic: Plant Electrical Systems - Functional Description

Training Event Outline or Summary

7) Plant buried cable - routing in yard

Training Materials

Training Photos

Plant Operator Name
Dani Aazan
Youssef Sednawi
Elie Gerges

Signature

Handout, float switch cut-away, PLC example, white board, as-built drawings

 1) Pump Controls - float switches - functional description

6) ATS Panel - functional description

 2) Control Panels - selector switches and indicators (amps and volts)
3) Control panels - inside components identification
4) Control Panels - PLC  logic settings
5) Plant Main power distribution panel - functional description

8) Buildings - lighting panel circuit description

X
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CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Forzoul WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:24 AUG 09 Start Time:14:00 Duration:1H
Instructor: Kohler Technician
Location: On-site
Training Topic: Generator Engine Oil Change

Training Event Outline or Summary

Training Materials

Special Notes:

Training Photos

Plant Operator Name
Dani Aazan
Youssef Sednawi
Elie Gerges

1)  Oil change frequency - maintenance task overview
2)  Tools and equipment used in oil change work task
3)  Safety concerns - equipment lockout prior to start of work
4)  Oil draining steps - (also discuss disposal of used oil)
5)  New oil filling steps

Equipment O&M Manual ,hand tools,oil, filters,

Signature

X
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CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Fourzol WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:10-jun-09 Start Time:9:00 Duration:1h
Instructor: CDM - Matt Antill & Issam Deeb
Location: On-site
Training Topic: Trickling Filter Fan Inspection

Training Event Outline or Summary

Training Materials

Special Notes:

Training Photos

Plant Operator Name
Dani Aazan
Youssef Sednawi
Elie Gerges

3)  Maintenance task safety concerns (equipment lockout, proper selection of tools)

Signature

1)  Purpose of fan inspection - routine check after 30 days running
2)  Maintenance tools overview

3)  Inspection Criteria and maintenance tasks - belt condition and tension check, fan shaft 
bearing lubrication, fan metal housing dirt & rust inspection/removal, motor bearing lubrication
4)  Maintenance recordkeeping
5)  Safety concerns and precautions

Equipment O&M Manuals, hand tools

X
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CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Fourzol WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:25May-09 Start Time:10:00 Duration:1H
Instructor: CDM -  Issam Deeb
Location: Classroom then at the pump location
Training Topic: Pump Capacity Testing - Wetwell Drawdown Method

Training Event Outline or Summary

Training Materials

Special Notes:

Training Photos

Plant Operator Name
Dani Aazan
Youssef Sednawi
Elie Gerges

1)  Purpose of pump capacity testing
2)  Wetwell volume determination (measurement and calculation)
3)  Steps for measuring wetwell drawdown level (before & after pumping)
4)  Recordkeeping requirements (levels, pressure gauge, motor amps, and pump running time 
measurements)
5)  Safety concerns - wetwell confined space reminder

Whiteboard, meter, calculator,

Signature

X
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CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Forzoul WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:10jun09 Start Time:14:00am Duration:1h
Instructor: TAJJ - Bassem Gayda
Location: On-site
Training Topic: Check  Valve O&M

Training Event Outline or Summary

Training Materials

Special Notes:

Training Photos

Plant Operator Name
Dani Aazan
Youssef Sednawi
Elie Gerges

1)  Overview of check valves installed and their location.
2)  Valve operation - open/close mechanism
3)  Valve disassembly & inspection.
4)  Valve routine maintenance.
5)  Safety concerns and precautions

This training provided by TAJJ was introductory information only.                                                               
CDM will provide more comprehensive training on valve O&M at a later date.

Equipment O&M Manuals,hand tools

Signature

X
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CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Fourzol WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:9jun09 Start Time:9:00am Duration:1h
Instructor: TAJJ - Bassem Gayda
Location: Facility Workshop
Training Topic: Plug Valve O&M

Training Event Outline or Summary

Training Materials

Special Notes:

Training Photos

Plant Operator Name
Dani Aazan
Youssef Sednawi
Elie Gerges

This training provided by TAJJ was introductory information only. CDM will provide more 
comprehensive training on valve O&M at a later date.

Equipment O&M Manuals, hand tools

1)  Overview of plug valves installed and their location.
2)  Valve operation - open/close mechanism
3)  Valve disassembly & inspection.
4)  Valve open/close adjustment procedure.
5)  Safety concerns and precautions

Signature

X
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CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Fourzol WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:4 AUG 09 Start Time:9:00 Duration:1H
Instructor: CDM -ISSAM DEEB
Location: Primary clarifier &Secondary clarifier
Training Topic: Clarifier Cleaning Procedures

Training Event Outline or Summary

Training Photos

Plant Operator Name
Dani Aazan
Youssef Sednawi
Elie Gerges

1) Discussion of clarifier cleaning - Why & How

6) Safety concerns and precautions

2) Scum skimmer & Weir cleaning - steps to follow
3) Wall cleaning - choosing the proper brush & technique
4) Fiberglass trough cleaning - brush and hose technique
5) Clarifier surface scum removal - use of skimmer net.

Training Materials
Brushes, flushing hose & nozzle

Signature

X
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CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Aitanit WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date_22jun2009 Start Time:10:00 Duration:1h
Instructor: TAJJ -Aliawad
Location: Final Clarifier Tank
Training Topic: Telescopic valves O&M 

Training Event Outline or Summary

Training Materials

Special Notes:

Training Photos

Plant Operator Name
Dani Aazan
Youssef Sednawi
Elie Gerges

1)  Overview of telescopic valves installed and their location ( Telescopic type)
2)  Valve operation - open/close mechanism
3)  Valve disassembly & inspection.
4)  Valve routine maintenance.
5)  Safety concerns and precautions

This training provided by TAJJ was introductory information only. CDM will provide more 
comprehensive training on valve O&M at a later date.

Equipment O&M Manuals, hand tools

Signature

X
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CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Fourzol WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:29 jun-09 Start Time:10:00 Duration:1H
Instructor: TAJJ-Bassem Gayda
Location: On-site
Training Topic: Generator Fuel System (Storage, Day Tank, Supply Piping)

Training Event Outline or Summary

Training Materials

Special Notes:

Training Photos

Plant Operator Name
Dani Aazan
Youssef Sednawi
Elie Gerges

Equipment O&M Manuals

1) Discussion of the Generator fuel supply system
2) Bulk Fuel tank & piping - functional description
3) Fuel Day Tank - Functional description
4) Tank level measurement - steps to follow
5)  Safety concerns and precautions

Signature

X
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CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Fourzol WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:21 AUG 09 Start Time:11:00 Duration:1h
Instructor: CDM
Location: On-site
Training Topic: Trickling Filter Distribution Arm Flushing

Training Event Outline or Summary

Training Materials

Special Notes:

Training Photos

Plant Operator Name
Dani Aazan
Youssef Sednawi
Elie Gerges

1) Discussion about distributor arm maintenance - Why and How
2) Arm flushing - Steps to follow
3) Arm Cleaning with brush - Steps to follow
4) Safety concerns and precautions

Signature

X
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CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Fourzol WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:2 AUG 09 Start Time:10:00 Duration:2h
Instructor: CDM
Location: Classroom - Admin Building
Training Topic: Operator Safety Guidelines

Training Event Outline or Summary

Training Materials

Special Notes:

Training Photos

Plant Operator Name
Dani Aazan
Youssef Sednawi
Elie Gerges

1) Detailed discussion of the contents of the Plant Safety Guidelines manual.

Operators Safety Guidelines Manual

Signature

X
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CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Fourzol WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:10-jun-09 Start Time15:30 Duration:1h
Instructor: CDM
Location: Plant Water Pump Station
Training Topic: Plant Water - O&M Discussion

Training Event Outline or Summary

Training Materials

Special Notes:

Training Photos

Plant Operator Name
Dani Aazan
Youssef Sednawi
Elie Gerges

1)  Overview of the plant water system
2) System controls - functional description
3) Tank Maintenance - Checking/Adding air to the hydropneumatic tank.
4) Strainer routine maintenance
5)Troubleshooting

1) Air Compressor, pressure gauge, hand tools

Signature

X
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CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Forzoul WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:4 AUG 09 Start Time:10:00 Duration:1H
Instructor: CDM
Location: Fine screen facility & Bar screen
Training Topic: Bar Rack and Fine Screen - Routine Cleaning Procedure

Training Event Outline or Summary

Training Materials

Special Notes:

Training Photos

Plant Operator Name
Dani Aazan
Youssef Sednawi
Elie Gerges

1) Discussion of Screen function - How it works
2) Screen cleaning - When and How
3) Screen Cleaning - Tools to use
4) Safety concerns and precautions

Signature

X
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CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Fourzol WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:3 AUG 09 Start Time:9:00 Duration:2H
Instructor: CDM Matt Antill
Location: On-site

Training Topic:

Process Monitoring - Introduction to 
water sampling, test instruments, and 
data recording.

Training Event Outline or Summary

3) pH meter calibration, use, and data recording.

Training Materials

Training Photos

Plant Operator Name
Dani Aazan
Youssef Sednawi
Elie Gerges

Signature

6) Laboratory general safety concerns and precautions.

Dissolved Oxygen Meter, pH Meter, Sampling Bucket, Safety Gloves

1) Overview of the treatment process sampling & monitoring requirements.

5) Settleable solids test - demonstration

2)  Dissolved oxygen meter calibration, use, and data recording.

4) Sample collection from process tanks - demonstration
4) Temperature - Measuring and Data recording.

X
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CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Fourzol WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:6 AUG 09 Start Time:12:00 Duration:--
Instructor: CDM-ISSAM DEEB
Location: ADMN-Office
Training Topic: Process Control - Data Recording and Management

Training Event Outline or Summary

Training Materials

Special Notes:

Training Photos

Plant Operator Name
Dani Aazan
Youssef Sednawi
Elie Gerges

Running hours data sheet, Summary sheets

1) Field Data collection - Purpose and importance
2) Field data collection - fill-in-in the data collection field forms
3) Data summary - filling-in the data summary table
4) Data Management - Calculating summed values

Signature

X
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CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Forzoul WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:22 Apr 09 Start Time:10:00 Duration:1h
Instructor: CDM -Issam Deeb
Location: Trickling Filter No.1 & No.2
Training Topic: Trickling Filter distribution arm bearing lubrication

Training Event Outline or Summary

Training Materials

Training Photos

Plant Operator Name
Dani Aazan
Youssef Sednawi
Elie Gerges

1) Overview of distribution arm support bearing
2) Bearing lubrication - Why and How discussion
3) Steps for grease lubricating bearing.
4) Steps for oil lubrication of bearing
5) Safety concerns and precautions

1) Oil, grease , grease gun, oil, funnel, wrenches, allen keys
2) Equipment O&M Manuals, hand tools

Signature

X
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CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Fourzol WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:2 AUG 09 Start Time:9:00 Duration:1H
Instructor: CDM - Matt Antill
Location: Plant Lab Area
Training Topic: pH and Dissolved Oxygen Meter Calibration

Training Event Outline or Summary

Training Materials

Special Notes:

Training Photos

Plant Operator Name
Dani Aazan
Youssef Sednawi
Elie Gerges

DO & PH-meter, PH Buffer
Equipment O&M Manuals

1) Discussion on the importance of instrument calibration
2) pH meter calibration - Steps to follow
3) DO meter calibration - Steps to follow

Signature

X
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CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Fourzol WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:25 AUG 09 Start Time:9:00 Duration:3H
Instructor: CDM-Issam Deeb
Location: AD # 1
Training Topic: Sludge Settleability Test

Training Event Outline or Summary

Training Materials

Special Notes:

Training Photos

Plant Operator Name
Dani Aazan
Youssef Sednawi
Elie Gerges

2L Beaker , settlebility test data sheet

1) Sample collection from the sludge pump discharge tap (steps to follow).
2) Sample pouring into the setting beaker and making observations during the settling period
3) Recording the Reading of the floating materials and the settable materials
4) Reading of the clear zone in the middle of the Beaker
5) Safety concerns and precautions

Signature

X
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CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - forsook WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:3 Sept. 09 Start Time:14:30 Duration:1h
Instructor: CDM
Location: Final Clarifier Tanks
Training Topic: Clarifier Sludge Level Measurement

Training Event Outline or Summary

Training Materials

Special Notes:

Training Photos

Plant Operator Name
Dani Aazan
Youssef Sednawi
Elie Gerges

1) Overview about tank configuration and dangers of too much sludge accumulation.
2) Core-tube assembly steps
3) Core-tube use - steps for lowering tube into the water and collecting a sample.
4) Core-tube level measurement reading and data recording
5) Core-tube disassembly and cleaning.

Sludge level core-tube sampler.

Signature

X
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CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Fourzol WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date: 9 March 09 Start Time:9:00 Duration:2h
Instructor: CDM-Issam Deeb
Location: Fourzol WWTP
Training Topic: Plant Orientation for New Staff

Training Event Outline or Summary

Training Materials

Training Photos

Plant Operator Name
Dani Aazan
Youssef Sednawi
Elie Gerges

1) General discussion of plant major components using the site drawing.
2) Plant walking tour - Identification of each tank structure.
3) Plant process flow - basic discussion of flow path starting at influent pump station and ending 
at chlorine contact basin.
4) Process tank - functional description of each.

Plant site drawing

Signature

X
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CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Fourzol WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:9 sept-09 Start Time:9:00 Duration:2h
Instructor: CDM-ISSAM DEEB
Location: Chemical BLD
Training Topic: Chemical pump capacity test

Training Event Outline or Summary

Training Materials

Special Notes:

Training Photos

Plant Operator Name
Dani Aazan
Youssef Sednawi
Elie Gerges

1)Overview on the chemical feed pumps and the way they work

6) Safety concerns and precautions

2) Pump chemical feed hose installation
3) Running the pump on/off switches 
4) Pump stroke setting and speed control
5) A pump capacity test to calculate the volume at different speeds and strokes

Stop watch, Graduated Cylinder

Signature

X
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CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Fourzol WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:10 sept-09 Start Time:10:30 Duration:2h
Instructor: TAJJ-sub-ZOD
Location: ADMN-BLD. Office
Training Topic: Fire alarm system

Training Event Outline or Summary

Training Materials

Special Notes:

Training Photos

Plant Operator Name
Dani Aazan
Youssef Sednawi
Elie Gerges

Equipment O&M Manuals, hand tools

1) Overview on the fire alarm system
2) Resetting of the fire alarm system points.
3) Entering phone numbers into the dialer memory.
4) System testing - activating the smoke detector in each room.

Signature

X
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CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Forzoul WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:28 sept 09 Start Time:9:00 Duration:5h
Instructor: HOMA-Rojaa youssef
Location: On-site
Training Topic: FairBanks-Morse Pump - Packing Replacement

Training Event Outline or Summary

Training Materials

Training Photos

Plant Operator Name
Dani Aazan
Youssef Sednawi
Elie Gerges

1) Overview on the FairBanks Morse  pumps and the way they work

6) Pump reasambling

2) Explanation of the pump  parts using the O & M manual
3) Pump disasambley step by step after power turn off in the Main control panel & AD panel
4) Cleaning of the Pump parts
5) Changing the Packing with new ones

Hand tools,packing,Glooves

8) Safety concerns and precautions

Signature

7) Runing the pump for check out

X
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CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Aitanit WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:11Mar 09, Start Time:10:00 Duration:2h
Instructor: HOMA Pumps, Maroon Azar
Location: Aitanit WWTP - Workshop
Training Topic: Introduction to Submersible Pump O&M

Training Event Outline or Summary

Training Materials

Plant Operator Name
Hassan Hamoud
Hassen Youssef

1) White board, Spare Parts, pump cut-away diagram, actual pumps installed

Signature

1) Pump components overview - motor, stator, impeller, housing jacket, power feed cable
2) Motor wiring and starter function
3) Routine maintenance
4) Troubleshooting - leakage relay, motor winding thermal protection, abnormal sounds
5) Safety concerns

X
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CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Aitanit WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:10 Mar09 Start Time:9:00 Duration:2h
Instructor: Kohler - EDI DAKASH
Location: Classroom & at the equipment
Training Topic: Starting, Stopping, and Monitoring Generator Operation

Training Event Outline or Summary

Training Materials

Plant Operator Name
Hassan Hamoud
Pilip Risha

1) Equipment O&M Manual

Signature

1)  Equipment parts and function overview
2)  Step procedure for starting the unit automatically.
3)  Step procedure for starting the unit manually.
4)  Normal readings and measurements (temp, volts, rpm, etc)
5)  Safety concerns and precautions

X
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CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Aitanit WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:11Mar Start Time:9:00 Duration:1h
Instructor: Kohler Technician
Location: Aitanit WWTP - Generator Area
Training Topic: Generator Engine Oil Change

Training Event Outline or Summary

Training Materials

Plant Operator Name
Hassan Hamoud
Pilip Risha

1) Equipment O&M Manual

Signature

1)  Oil change frequency - maintenance task overview

6)  Safety concerns and precautions

2)  Tools and equipment used in oil change work task
3)  Safety concerns - equipment lockout prior to start of work
4)  Oil draining steps - (also discuss disposal of used oil)
5)  New oil filling steps

X
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CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Aitanit WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:23/24Mar 09 Start Time 8:00Duration:6h
Instructor: CDM
Location: Masghraa &Qaroun villages collection system
Training Topic: Sewer Flow Monitoring thru Manhole Opening.

Training Event Outline or Summary

Training Materials

Plant Operator Name
Hassan Hamoud
Hassen Youssef

Signature

1) Map of the village collection sewer line system, temp.gun

1) Village sewer network - review of network drawings and locations of manholes.
2) Sewer flow monitoring - flow rate observations from manhole openings.
3) Measuring the Temp of the sewage
4) Record the flow rate in the collection system all the way down to the plant
5)  Safety concerns and precautions

x
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CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Aitanit WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:9May09 Start Time:8:30 Duration:1h
Instructor: CDM - Issam Deeb
Location: Sludge Drying Bed Decant Piping
Training Topic: Sewer Pipe Leak Testing

Training Event Outline or Summary

Training Materials

Plant Operator Name
Hassan Hamoud
Hassen Youssef

1)  Purpose of pipe testing - functionality check during pre-commissioning

6)  Testing safety concerns (air blowout of plug, manhole entry)

2)  Testing equipment introduction (plug, air fill rig, pressure measurement, test pump)
3)  Pipe testing with air - safety concerns
4)  Test procedure & data recording (time & pressure)
5)  Test Pass / Fail determination

Signature

X
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CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Aitanit WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:6 April 09 Start Time:8:00 Duration:1h
Instructor: CDM
Location: At the equipment - eight fans installed
Training Topic: Trickling Filter Fan Inspection

Training Event Outline or Summary

Training Materials

Plant Operator Name
Hassan Hamoud
Pilip Risha
Hassen Youssef

3)  Maintenance task safety concerns (equipment lockout, proper selection of tools)

Signature

1)  Purpose of fan inspection - routine check after 30 days running
2)  Maintenance tools overview

3)  Inspection Criteria and maintenance tasks - belt condition and tension check, fan shaft 
bearing lubrication, fan metal housing dirt & rust inspection/removal, motor bearing lubrication
4)  Maintenance recordkeeping
5)  Safety concerns and precautions

X
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CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Aitanit WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:4April09  Start Time:6:00 Duration:4.5h
Instructor: CDM - Issam Deeb
Location: Aitanit Plant Outfall - Chita River
Training Topic: Dye Testing - Pipeline Outfall Location

Training Event Outline or Summary

Training Materials

Plant Operator Name
Hassan Hamoud
Pilip Risha
Hassen Youssef

1) Fluorescent dye, walkie-talkie

Signature

1)  Purpose of pipeline investigation - locate buried effluent outfall pipe
2)  Procedure & materials overview (fluorescent dye)
3)  Safety concerns (2 km hike in River bed and banks, snake avoidance, falling hazards, use of 
walkie-talkie with person back at plant facility.)
4)  Locating and marking points of exfiltration along pipeline

X
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CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Aitanit WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:27April09  Start Time:11:00 Duration:3h
Instructor: CDM - Issam Deeb
Location: Sludge Drying Bed Sludge Piping
Training Topic: Ductile Iron Pipe Leak Testing

Training Event Outline or Summary

Training Materials

Plant Operator Name
Hassan Hamoud
Hassen Youssef

1)  Purpose of pipe testing - functionality check during pre-commissioning

6)  Testing safety concerns (air blowout of plug, manhole entry)

2)  Testing equipment introduction (blind flange, pressure measurement, test pump)
3)  Pipe testing with pressurized water - safety concerns
4)  Test procedure & data recording (time & pressure)
5)  Test Pass / Fail determination

Signature

X
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CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Aitanit WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:14April 09 Start Time:9:00 Duration:1h
Instructor: CDM / EMCO
Location: At each pump well
Training Topic: Submersible Pump Lifting & Inspection

Training Event Outline or Summary

Training Materials

Plant Operator Name
Hassan Hamoud
Pilip Risha

Signature

1)  Proper & Safe Lifting Procedure 

6)  Pump Motor Power Cable - Handling Care during Lifting

2)  Hoist & Chain Inspection
3)  Pump Lifting Chain Rigging
4)  Wetwell Safety (confined space) warning reminder
5)  Pump Casing Inspection & Cleaning

X



CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Aitanit WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:22April 09Start Time:10:00 Duration1h
Instructor: CDM - Matt Antill & Issam Deeb
Location: Classroom then at the pump location
Training Topic: Pump Capacity Testing - Wetwell Drawdown Method

Training Event Outline or Summary

Training Materials

Plant Operator Name
Hassan Hamoud
Pilip Risha

1)  Purpose of pump capacity testing
2)  Wetwell volume determination (measurement and calculation)
3)  Steps for measuring wetwell drawdown level (before & after pumping)
4)  Recordkeeping requirements (levels, pressure gauge, motor amps, and pump running time 
measurements)
5)  Safety concerns - wetwell confined space reminder

Whiteboard, calculator,

Signature

X



CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Aitanit WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:12Mar 09 Start Time:9:00 Duration:1h
Instructor: EMCO-ISSAM
Location: Ground pits at site
Training Topic: Grounding measurement training

Training Event Outline or Summary

Training Materials

Plant Operator Name
Hassan Hamoud
Hassen Youssef

Signature

1) Muiltmeter, Electric cables, Site Electrical Drawing

1) Overview about purpose of equipment grounding.
2) Checking the location of all the ground boxes for the structures and control panels
3) Measuring the Amps of the grounding line during the wet weather
4) Measuring the Amps of the grounding line during the dry weather
5)  Safety concerns and precautions

X



CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Aitanit WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:11Mar 09 Start Time:11:00Duration:1h
Instructor: EMCO-NEAM CHIBEL
Location: Mechanical Piping around Plant Site
Training Topic: Introduction to Knife Gate Valves

Training Event Outline or Summary

Training Materials

Plant Operator Name
Hassan Hamoud
Hassen Youssef

1) Equipment O&M Manuals

Signature

1)  Overview of Knife Gate valves installed and their location.
2)  Valve operation - open/close mechanism
3)  Valve disassembly & inspection.
4)  Valve routine maintenance.
5)  Valve troubleshooting

x
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CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Aitanit WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:12Mar 09 Start Time11:00 Duration:2h
Instructor: EMCO-NEAM CHIBEL
Location: Facility Workshop
Training Topic: Introduction to Valve O&M

Training Event Outline or Summary

Training Materials

Plant Operator Name
Hassan Hamoud
Hassen Youssef

Signature

Equipment O&M Manuals, hand tools

1)  Overview of type of valves installed and their location (Plug, Check, & Gate type)
2)  Valve operation - open/close mechanism
3)  Valve disassembly & inspection.
4)  Valve routine maintenance.
5)  Valve troubleshooting

X
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CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Aitanit WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:22May09  Start Time:9:00 Duration:1h
Instructor: Equipment Vendor
Location: Administration Building - Office Room
Training Topic: Fire Alarm System

Training Event Outline or Summary

Training Materials

Plant Operator Name
Hassan Hamoud
Hassen Youssef

Signature

Equipment O&M Manuals, hand tools

1) Overview of the fire alarm system
2) Resetting alarm system
3)signing in the operators name in the memory dialer
4) Testing the fire alarm bell zone by  zone#1,2,3,4

X
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CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Aitanit WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:17APRIL 09 Start Time:15:00 Duration:2h
Instructor: Red cross - Local Chapter Instructor
Location: Administration Building - Office Room
Training Topic: Red Cross - First Aid Training

Training Event Outline or Summary

Training Materials

Plant Operator Name
Hassan Hamoud
Hassen Youssef

1) first aid kit

Signature

1) Plant walk-through inspection noting safety concern areas.

6) Importance of safety regulations in preventing accidents.

2) First aid for falling accidents.
3) First aid for broken bone accidents
4) First aid for suffocation type accidents.
5) First aid for burns

X
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CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Aitanit WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:21May09  Start Time:10:00 Duration:2h
Instructor: CDM
Location: Plant site
Training Topic: Installation of Yard Hydrants

Training Event Outline or Summary

Training Materials

Plant Operator Name
Hassan Hamoud
Hassen Youssef

Signature

Shovel, hand tools, pipe fittings

1) Overview about the hydrant 
2) Ground excavation to locate hydrant buried piping.
3) How to install a new hydrant (proper use of tools and selection of pipe fittings).
4) Safety concerns and precautions

X
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CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Aitanit WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:12May09  Start Time:12:00 Duration:1h
Instructor: EMCO-ISSAM
Location: Electric room of the ADMNBUILD
Training Topic: Operation of Main Power ATS Switch

Training Event Outline or Summary

Training Materials

Plant Operator Name
Hassan Hamoud
Hassen Youssef

Signature

Equipment O&M Manuals

1) Overview of the auto. Transfer switch role 
2)hand/auto  control of the switch
3)showing the connection of the switch from the generator to the panel &EDL
4)testing the autoswitch by shutting down the EDL breaker
4) Safety concerns and precautions

X
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CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Aitanit WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:29May  Start Time:14:30 Duration:1h
Instructor: CDM - M. Antill
Location: Clarifier Tanks
Training Topic: Clarifier Sludge Level Measurement

Training Event Outline or Summary

Training Materials

Plant Operator Name
Hassan Hamoud
Hassen Youssef

Sludge level core-tube sampler.

Signature

1) Overview about tank configuration and dangers of too much sludge accumulation.
2) Core-tube assembly steps
3) Core-tube use - steps for lowering tube into the water and collecting a sample.
4) Core-tube level measurement reading and data recording
5) Core-tube disassembly and cleaning.

X
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CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Aitanit WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:13May09 Start Time:9:00 Duration:2h
Instructor: EMCO-ISSAM
Location: All control panels
Training Topic: Pump Control Panels - Function Overview

Training Event Outline or Summary

Training Materials

Plant Operator Name
Hassan Hamoud
Hassen Youssef

Electrical as-built drawings

Signature

1) Overview of the control panels - functional description
2) Panel components
3) Control timer settings.
4) Control panel controls and indicators ( ON/OFF switches, alarm lights, Amp meter, Volt meter, etc)
5) Safety concerns and precautions

X
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CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Aitanit WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:15May09 Start Time:10:00 Duration:1h
Instructor: EMCO-ISSAM
Location: SITE
Training Topic: Electric Power Distribution

Training Event Outline or Summary

Training Materials

Plant Operator Name
Hassan Hamoud
Hassen Youssef

Electrical as-built drawings.

Signature

1) Walking tour of buried cable installation routing.
2) Main power distribution panel - Functional description.
3) Power distribution to local control panels - functional description.
4) Plant Buildings - Electric Lighting Panel Boards.
5) Safety concerns and precautions

X
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CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Aitanit WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:28April 09 Start Time:15:00 Duration:1h
Instructor: CDM - Matt Antill
Location: Plant water station
Training Topic: Plant Water - O&M Discussion

Training Event Outline or Summary

Training Materials

Plant Operator Name
Hassan Hamoud
Hassen Youssef

Signature

1) Air Compressor, pressure gauge, hand tools

1)  Overview of the plant water system
2) System controls - functional description
3) Tank Maintenance - Checking/Adding air to the hydropneumatic tank.
4) Strainer routine maintenance
5)Troubleshooting

X
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CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Aitanit WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:24 June 09 Start Time:9:00 Duration:1h
Instructor: TAJJ-Eng-Bassem Gayda
Location: Plant Workshop
Training Topic: Plug Valve O&M

Training Event Outline or Summary

Training Materials

Plant Operator Name
Hassan Hamoud
Hassen Youssef

5)  Valve troubleshooting

Signature

Equipment O&M Manuals, hand tools

1)  Overview of type of valves installed and their location (Plug)
2)  Valve operation - open/close mechanism
3)  Valve disassembly & inspection.
4)  Valve routine maintenance.

X
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CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Aitanit WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:24 Jun 09 Start Time:11:00 Duration:1h
Instructor: TAJJ-ENG Bassem
Location: Administration Building & Site Tour

Training Topic:
Underground Process Piping - Overview 
of Pipe Routing and Function

Training Event Outline or Summary

Training Materials

Plant Operator Name
Hassan Hamoud
Hassen Youssef

1) Discussion of the As-built drawing that shows the under ground pipes

6) Safety concerns and precautions

2) Locating each pipe shown on the drawing  in the field.
3) Discussion of each process pipe (material, diameter, end points)
4) Demonstration/exhibit of the installed pipes (upvc, DI)
5) Types of pipes (gravity and pressure)

As-built drawing

Signature

X
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CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Aitanit WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:22April 09 Start Time:11:00 Duration:1h
Instructor: CDM
Location: Trickling Filter No.1
Training Topic: Trickling Filter distribution arm bearing lubrication

Training Event Outline or Summary

Training Materials

Plant Operator Name
Hassan Hamoud
Hassen Youssef

Signature

Oil, grease , grease gun, oil, funnel, wrenches, allen keys

1) Overview of distribution arm support bearing
2) Bearing lubrication - Why and How discussion
3) Steps for grease lubricating bearing.
4) Steps for oil lubrication of bearing
5) Safety concerns and precautions

X
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CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Aitanit WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:27April 09 Start Time:9:00 Duration:1h
Instructor: CDM
Location: On-site
Training Topic: Portable Diaphragm pump - Setup and Operation

Training Event Outline or Summary

Training Materials

Plant Operator Name
Hassan Hamoud
Hassen Youssef

Signature

1) Diaphragm pump, 4" hose, Foot Valve, Pipe Wrench

1) Overview about diaphragm pumps 

6) Safety concerns and precautions

2) Pump pre-start - checking the pump fuel & oil
3) Pump hose installation - suction & discharge
4) Pump suction hose - foot valve installation (why & how).
5) Starting the pump and setting the RPM speed.

X
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CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Aitanit WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:28 April 09 Start Time:9:00 Duration:2h
Instructor: CDM - Matt Antill
Location: Process Tanks and Site Laboratory Room

Training Topic:

Process Monitoring - Introduction to 
water sampling, test instruments, and 
data recording.

Training Event Outline or Summary

3) pH meter calibration, use, and data recording.

Plant Operator Name
Hassan Hamoud
Pilip Risha

Signature

1) Overview of the treatment process sampling & monitoring requirements.

6) Laboratory general safety concerns and precautions.

2)  Dissolved oxygen meter calibration, use, and data recording.

4) Sample collection from process tanks - demonstration
4) Temperature - Measuring and Data recording.
5) Settleable solids test - demonstration

X
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CDM Constructors Inc.
SUBJECT: Site-Specific Training Record - Aitanit WWTP

Type of Training         on-the-job         classroom            other
Date of Training: Date:10Mar 09 Start Time:9:00 Duration:1h
Instructor: CDM - M.Antill
Location: Generator fuel tank containment structure
Training Topic: Portable Air Blower for Confined Space

Training Event Outline or Summary

Training Materials

Plant Operator Name
Hassan Hamoud
Hassen Youssef

Signature

1) Air Ventilation Blower Unit

1) Overview about blower usage

6) Safety concerns and precautions

2) Engine pre-start checkout.
3) Installing the discharge hoses to the blower
4) Keeping the exhaust away to avoid burning 
5) Starting the blower

X
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4.0  Advise and Assist Training Activities Summary 
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4.1 Aitanit WWTP – Advise and Assist Activities Summary 
 
Aitanit WW Treatment Plant – A&A Activities during the 
Reporting Period 
 

The Advise & Assist period for the Aitanit WWTP started on April 24th, 2009 with the first 
addition of sewage flow into the treatment facilities.  

Review of major milestone activities following plant startup: 

 April 24th, 2009 - Plant startup with Machghara Village dilute sewage flow (Aitanit 
Village sewage flow not available at this time). 

 May & June 2009 – Dilute sewage continuing to enter the WWTP through the 
Machghara Village sewer collector system. Plant unit biological systems process 
fine tuning and adjustment ongoing but not efficient due to the under-design 
characteristics of influent sewage flow. 

 June 2009 - CDM and Village WWTP staff perform sewer manhole inspection brief 
tour looking for source of infiltration water entering the Machghara sewer collector 
system. Inspection team discovered that each of the two branch sewers feeding the 
main collector pipe are transporting diluted sewage flow. The exact location(s) 
where ground water is being purposely allowed to enter the sewer pipes was not 
found. 

 July 5th, 2009 – Zero flow entering plant due to Machghara farmers’ interception of 
sewage flow ahead of WWTP (dilute sewage now being used for irrigation of 
apple orchards and pear trees).  

 July 6th to August 2nd, 2009 – Plant biological process kept wet and partially active 
by recirculating trickling filter effluent. Primary clarifier tanks are emptied of 
sludge to the digester. No measurable flow entering the plant during this period. 

 August 3rd, 2009 – CDM initiated WWTP liquid process systems shutdown due to 
prolonged period of nearly zero influent flow. Biological growth on trickling filter 
tank is mostly gone and cannot be recovered without first receiving a fresh supply 
of influent sewage flow. Shutting down the primary & secondary treatment 
process equipment will reduce the monthly electric power cost by approximately 
$3,000.  

 August 5th, 2009 - Sludge drying bed first filling. Digested sludge from digester 
tank No.2 is pumped into Drying Beds. Digester tank and sludge piping is flushed 
cleaned, drained, and placed offline. 

 August and September 2009 – Zero amount of influent sewage flow available to 
enter the plant. All WWTP equipment is offline during this two month period 
except the plant water booster pump station, standby power generator system, 
administration building facilities, and outside street lighting. 
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 October 6th to 14th, 2009 – Fine Screen modification work performed (raising the 
screen outlet invert elevation by 30-cm).  

 November 11th, 2009 – Machghara farmers remove temporary plugs from sewer 
collector pipe allowing sewage flow to again enter the WWTP Wet Weather 
chamber.   

 November 12th, 2009 – CDM direct the plant Operators to open the flow from the 
wet weather facility and allow flow to enter the plant and to startup the Influent 
Pump Station and Primary Treatment process systems only (not the secondary 
process system) because the influent sewage is black in color and looks to be 
contaminated with olive processing waste material (known to be toxic to 
secondary treatment biological process). 

 November 17th & 18th, 2009 – CDM and Village Operator staff conduct tour of 
sewer collection network piping looking for source of olive processing waste flow.  
An illegal pipe connection into a sewer manhole was found near a Machghara 
olive processing factory. The factory owner had buried 80 meters of 1-inch PVC 
pipe underground and connected it to the sewer manhole chamber and was 
pumping olive press waste liquid from the factory waste pit into the sewer. Village 
officials were informed of the problem. The Village stated that there is nothing 
they can do at the immediate time (without causing a disturbance in the local 
community) to stop the factory owner from discharging this waste material. The 
Village asked CDM to delay the startup of the plant for a couple of weeks until the 
end of the olive pressing season. The Village asked CDM if there is any pre-
treatment filter that can be installed at these types of olive processing factories. 

 November 27th, 2009 – Approximately at 7:00 am the standby power ATS switch 
malfunction (generator starts on loss of EDL power but ATS does not transfer 
power automatically to generator) 

 November 27th, 2009 – Approximately at 12:00 am the Influent Pump No.1 trip on 
thermal overload. Pump did not reset indicating possible problem with motor or 
protection instruments. CDM notified the installing subcontractor of the problem 
and asked them to visit the site to troubleshoot the pump. 

 December 9th, 2009 – Removal of Influent Pump No.1 from wetwell for inspection 
(HOMA pump manufacturer local vendor onsite). Pump is cleaned and made 
ready for transport to repair workshop. 

 December 9th, 2009 – Standby power ATS switch (out of service since November 
27th) is removed by EMCO for repair in their Beirut workshop. During the period 
that the ATS switch is removed it is no longer possible to operate the plant on 
generator power. 

 December 10th, 2009 – Influent Pump No.1 is transported from site and delivered to 
the HOMA authorized pump repair workshop located in Beirut. 

 December 10th to 13th, 2009 – Influent flow to the WWTP is stopped for three days 
(wet weather outlet valve closed) to allow repairs to be made to primary clarifier 
inlet flow splitter box stop plate gasket replacement, primary clarifier No.3 outlet 
weir plate resealing, and secondary clarifier inlet flow splitter box stop plate gasket 
replacement. Influent flow was restarted into the WWTP on 13 December. 
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 December 13th to 15th, 2009 – WWTP receiving influent flow again and providing 
primary treatment only. 

 December 16th, 2009 – Olive waste in influent sewage flow no longer visible. End of 
olive pressing season.  

 December 17th to 20th, 2009 – Heavy rain storm, wet weather chamber shows sewer 
pipe running full, clear water mixed with sand, dilute sewage only. Wet weather 
chamber is accumulating sand and rocks. 

 December 22nd, 2009 – Plant staff observe a large rock in the wet weather chamber 
wedged against the closed outlet valve. Staff partially opened the valve to allow 
flow to empty from the surcharged wet weather chamber into the influent pump 
station inlet channel. Staff removed the large rock from the wet weather chamber 
and tried to re-close the valve but the valve does not seat completely and a small 
amount of flow continues to enter the pump station. The flow entering the pump 
station is mostly sewer infiltration water mixed with sand. 

 December 23rd to 27th, 2009 – Zero flow to wet weather observed. Plant staff 
discovered the Machghara sewer 4th man hole ahead of the wet weather chamber 
overflowing. The Machghara Village officials are informed about the sewer 
blockage. The Village said they will send a team of laborers to remove the 
blockage. 

 December 27th, 2009 to January 8th, 2010 – Zero flow condition at wet weather 
continues. 

 January 8th, 2010 – Machghara Village sent labours to remove the blockage at the 
4th manhole. Sewage flow to the wet weather chamber is reestablished. 

 January 12th, 2010 – Influent pump No.1 (damaged on November 27th 2009) is 
reinstalled and tested.  

 January 14th, 2010 - CDM and Plant Staff working at Influent PS trying to remove 
accumulated sand. Entered the wetwell and inspected the quantity of accumulated 
sand. 

 January 16th, 2010 - Plant staff working on manufacture of blind flange w/ 1-1/2-
inch valve connection. 

 January 30th, 2010 - Village WWTP site truck was removed to a private workshop 
in Qaraoun Village for repair. Problem is with the turbo unit. 

 February 23rd, 2010 - EMCO on site to repair the phone line, repair float switch for 
the Septage haul pump, replace generator door hinge, and try to repair ATS again 
(failed to repair). 

 February 25th, 2010 - EMCO on site to reinstall the old ATS as a temporary solution 
allowing manual switching only. During this visit the generator failed to start and 
gave several fault alarms. 

 March 2nd, 2010 - Eden generator group on site to repair generator. 

 March 2nd, 2010 - EMCO on site to (1) paint digester piping, (2) repair street lights, 
(2) remove snubber units for all pressure gauges. 
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 March 2nd, 2010 - CDM directed Plant staff to start all digester pumps for 
exercising. 

 March 2nd, 2010 - One of the Plant operators claimed he was injured on site. 
Accident report requested. 

 March 3rd, 2010 - Plant staff cleaning rocks and debris from the wet weather 
chamber. This work required plugging the upstream manhole. 

 March 4th, 2010 - CDM on site, TF arm lubrication, restart all plant equipment, TF 
pumps found with automatic control problem, repair stuck plug valve at FC PS. 

 March 5th, 2010 - CDM site visit with USAID. 

 March 9th, 2010 - EMCO at site 1) repair TF pump control panel, 2) FC No.3 
fiberglass trough repair patch was installed to stop leakage. 

 March 11th, 2010 - Plant operators installed new gate valve at the digester tank to 
replace one plug valve. 

 March 12th, 2010 - Control panel problems found at the Influent PS and the Primary 
Clarifier PS. Burned wires noticed and Plant operators were instructed by CDM to 
shutdown these systems. 

 March 14th, 2010 - Influent sewage flow from the Machghara Village was stopped 
by the municipality to allow repairs to be made to one broken sewer manhole 
(thought to be the source of the sand and rocks previously found entering the wet 
weather structure). 

 March 15th, 2010 - EMCO on site to 1) repair the Influent PS and Primary Clarifier 
Control Panels. Repair of the Influent PS was not completed this day due to 
missing parts needed (electrical contactor needed). (2) EMCO install new 
mounting bolts for the Septage pump base plate. 

 March 17th, 2010 - EMCO on site to continue work as follows (1) install fiberglass 
patch at sludge troughs for Final Clarifier tanks No. 1 & 2 to stop leakage, (2) 
Digester No.4 control panel burned wire replaced, (3) Plant Water control panel 
burned relay replaced, (4) Septage pump tested but excessive vibration and sound 
still noticeable. 

 March 19th, 2010 - EMCO on site to finish the repair of the Influent PS control 
panel. During testing of the pumps, the No.2 pump showed high vibration and 
excessive noise. 

 March 23rd, 2010 - EMCO on site to investigate influent pump No.2 problems. 
Pump lifted and then reseated on base elbow. Pump suction was checked for 
obstructions and none found. Pump still not discharging and excessive noise still 
happening. 

   March 31th, 2010 – American Community School From Beirut Visiting the Site 
with around 75 Students and 5 Teachers to have a Field Explanation on How to 
Treat Wastewater. 

 April 1st, 2010 – Baaloul Public School visiting the WWTP with 35 students and 3 
teachers.  
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 April 2nd, 2010- Draining Anaerobic Digester Tank # 2 to Sludge Drying Bed # 1.  
The volume of pumped sludge sent to the drying bed was about 200 m3. 

 April 6th, 2010 – The Municipality delivered the needed office furniture to the 
WWTP Administration Building. 

 April 9th, 2010 – Machghara Public High School visiting the WWTP with around 80 
students and 6 teachers. 

 April 12th, 2010 – Influent Pump Station Control Panel – two wire terminals at the 
lower part of the panel were found to be melted. The Operators were instructed by 
CDM to disconnect electric power to this panel. EMCO were notified of the 
problem and requested to investigate and perform needed repairs ASAP. 

 April 13th, 2010 – EMCO present at site to install the replacement drive motor for 
the ATS switching mechanism. 

 April 13th, 2010 – EMCO present at site to reinstall the electrical cables (reverse the 
power phase terminal connections) for Influent Pump No.2 previously repaired on 
April 12th. The Pump went back to normal function after making this wiring 
correction. 

 April 13th, 2010 – EMCO present at site, Testing the Septic Pump after adding the 
Bolts to the base Plate and the Pump  Function Improved 

 April 13th, 2010 – Machghara Public School Visiting the Site with around 40 
Students and 2 Teachers to have a Field Explanation on How to Treat Wastewater. 

 April 15th, 2010 – First preliminary final inspection site visit to check electrical 
panels for defaults and snags. Inspection team included CDM and outside 
specialist company experienced with equipment control panel building. 

 April 19th, 2010 – Machghara Public Girls School Visiting the Site with around 35 
Students and 2 Teachers to have a Field Explanation on How to Treat Wastewater. 

 April 20th, 2010 –   Qaroun Public School Visiting the Site with around 45 Students 
and 2 Teachers to have a Field Explanation on How to Treat Waste Water. 

 April 23rd, 2010 – Flow from Machghara Village now entering the Wet Weather 
Diversion Chamber at an average rate of 700m3 per day. Operators opened the 
300mm flow inlet valve feeding the influent pump station and started up the 
WWTP treatment using two Primary Clarifiers, one Trickling Filter, two Secondary 
Clarifiers, one Chlorine Contact Tank and one Anaerobic Digester tank. 

 May 4th, 2010 – Flow from Machghara Village stopped (approximately zero) 
because the local farmers plugged the sewer line ahead of the WWTP. 

 May 5th, 2010 – Plant Operators readjust the Influent Pump Station pump control 
level switches due to the very low flows entering the facility. 

 May 6th, 2010 – CDM Issam Deeb meets with some of the local farmers who are 
controlling the stoppage of sewage flow to the WWTP. During the brief meeting 
the farmers explained that they intend to continue the practice of plugging this 
sewer line and using the backup flow for irrigation purposes until such time that 
an alternate source of irrigation water is made available from the LRA. 
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 May 7th, 2010 – Flow from Machghara Village stopped completely. No sewage 
entering the WWTP at this time. 

 May 7th, 2010 – Plant Operators start adding approximately 300 m3/day clean 
water to the WWTP from the LRA pipeline (this action keeps the WWTP process 
tanks active with minimal flow in an effort to reduce the chance of odors and also 
keeps the facility in a standby mode in case flow returns from the Mashghara 
Village). 

 May 7th, 2010 – EMCO staff onsite to work on warranty snags – 1) painting the 
generator soundproof enclosure, 2) installing silicone sealant at the outside control 
panel weather protection top covers. 

 May 8th, 2010 – EMCO staff onsite to work on warranty snags – Influent Pump 
Station – troubleshooting/repair of AUTO control mode.  

 May 11th, 2010 – KIC School Visiting the WWTP with 50 Students and 3 Teachers.  

 May 22th, 2010 – EMCO staff onsite to work on warranty snags – street light lamp 
replacement. 

 May 22th, 2010 – EMCO staff onsite to work on warranty snags – Final Clarifier 
fiberglass trough leak repairs. 

 June 7th, 2010 – Najah School visit to the WWTP with 85 Students and 6 Teachers. 

 June 13th, 2010 –  A desktop computer was delivered to site by the Qaroun village. 

 June 17th, 2010 – Second preliminary final inspection site visit to check electrical 
panels for defaults and snags. Inspection team included CDM and outside 
specialist company experienced with equipment control panel building. 

 June 17th, 2010 – Sewage flow from Mashghara Village still off – WWTP running 
only on clean water being added through the LRA line. CDM instructed the plant 
operators close this LRA water valve and shutdown the WWTP process tanks but 
keep the digester tanks functioning for treating the daily septage haul truck waste.   

 June 25th, 2009 - Septage Receiving Station – First time the WWTP receives septage 
waste - Three wastewater haul truck loads discharged at the septage receiving 
station this day. 

 June 25th, 2010 – The new Chairman of the Lake Municipalities Union, Mr. Khaled 
Shranek visited the WWTP.  Also attending the visit and site tour was the Mayor 
of Qaroun Village, Mr. Yahia Daher.   
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4.2 Fourzol WWTP – Advise and Assist Activities Summary 
 

Fourzol WWTP – Advise and Assist activities during the 1st year operation
  

The Advise & Assist period for the Fourzol WWTP started on 04 August 2009 with the 
first entry of sewage flow into the treatment facilities.  

Review of Major Milestone Events following Plant Startup 
 August 4th, 2009 - WWTP startup with sewage flow. 

 August 24th, 2009 - Septage Receiving Station – first haul truck received. 

 November 1st, 2009 - First major rain storm – Plant effluent line (gravity line 
located outside the plant which discharges to the River) plugged backing up flow 
33-cm high into the chlorine contact tank.  The influent pump station wetwell 
water surface elevation flooded to about 60-cm from the top of the tank. The plant 
water pump station floor flooded but not up to the level of the pump motors, and 
the wet weather diversion chamber was flooded and full of rocks & debris. The 
Village Mayor is alerted to the flooding problem and asked to remove the rocks from the 
wet weather diversion structure and other downstream manholes showing flooding 
conditions. 

 November 12th, 2009 – CDM and Plant Staff install an emergency plant bypass  
250-mm gate valve at the end of the pipe feeding the Influent Pump Station 
(purpose of valve is to control the rate of influent flow during wet weather events to 
prevent flooding of influent pump station and plant water pump station)  

 November 15th, 2009 – The Village starts cleaning rocks and debris from the wet 
weather diversion chamber (debris material first deposited during the November 1st wet 
weather event). 

 November 17th, 2009 – Wet weather event – Emergency plant bypass valve closed. 

 November 18th, 2009 – Emergency Plant Bypass valve reopened. 

 November 21st, 2009 - WWTP Dedication Ceremony (USAID & Govt. of Lebanon 
attendance). 

 December 13th, 2009 - Wet weather event – Emergency plant bypass valve closed. 

 December 14th, 2009 – Emergency Plant Bypass valve reopened. 

 December 17th, 2009 - Wet weather event – Emergency plant bypass valve closed. 

 December 19th, 2009 – Emergency Plant Bypass valve reopened. 
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 January 4th and 5th, 2010 – Influent sewage color is dark brown – home wine 
manufacturing waste suspected. 

 January 10th & 11th, 2010- Sludge Drying Bed first filling (Bed No.1 filled w/ sludge 
from Digester No.1). 

 January 12th, 2010 – Influent sewage color is dark (blood) red. Color stays red for 
about 1-hour and then returns to normal gray/clear color. 

 January 18th, 2010 - Wet weather event – Emergency plant bypass valve closed. 

 January 26th, 2010 – Emergency Plant Bypass valve reopened – open position set at 
25%. 

 January 27th, 2010 – Village Municipality hired an excavator to dig in the street 
and look for the location of the broken effluent pipe. The excavator operator dug 
in four locations and broke the line in two separate locations. CDM asked the 
Plant Operators to install safety warning tape around the areas in the street where 
open holes were dug and left unprotected. 

 January 28th, 2010 – Emergency Plant Bypass – valve position increased to 50% 
open. 

 January 29th, 2010 – Emergency Plant Bypass – valve position decreased to 25% 
open due to increase in dilute sewage flow (rain event). 

 January 30th, 2010 – Cold weather freezing conditions – Plant water pressure 
gauge broken and pressure switch leaking water. 

 February 2nd, 2010 – Emergency Plant Bypass – valve position adjusted to 100% 
open. 

 February 3rd, 2010 – Emergency Plant Bypass – valve closed completely due to 
heavy rain and snow.  

 February 6th, 2010 – Emergency Plant Bypass – valve position adjusted from fully 
closed to 25% open. 

 February 6th, 2010 - Freezing conditions onsite – Sludge pump seal water strainer 
plastic housing broken. 

 February 7th, 2010 – Emergency Plant Bypass – valve position adjusted from 25% 
open to 50% Open. 

 February 8th, 2010 – Emergency Plant Bypass – valve position adjusted from 50% 
open to 100% open. 

 February 9th, 2010 – CDM and Plant Operators install HDPE pipe for sludge 
drying bed rain water discharge into final effluent manhole. 
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 February 10th, 2010 – Generator maintenance –replace the air filter. 

 February 11th, 2010 – CDM and Plant Operators install digester tank surface 
mixing piping (branch line off of sludge pump discharge pipe). 

 February 11th till March 15th, 2010 - CDM providing one O&M technician (Mr. 
Issam Deeb) during the day shift (8am to 4 pm) to operate the WWTP.  

 February 12th, 2010 – CDM install new piping to allow sending final clarifier 
sludge to the plant drain manhole which then gravity flows back to the influent 
pump station. This secondary sludge is then pumped with the incoming raw 
sewage flow to the primary clarifier. The combined primary sludge and 
secondary sludge is then pumped to the digester tanks. This new arrangement 
better concentrates the sludge being sent to the digester each day (less volume 
pumped at a higher concentration).  

 February 15th, 2010 – Plant water Pump No.2 fault – Circuit Breaker trip – Reset 
and restarted pump. 

 February 16th, 2010 – Village Municipality hired an excavator to dig in the street 
and to remove pipe blockages causing plant effluent overflowing on to the land 
area of local farmers. One of the Village Municipality members requested 
permission to break the final effluent line manhole (located by the well house 
outside the WWTP) so that the effluent flow could enter the existing open channel 
earth trench. CDM refused this proposal and suggested that a new channel be 
constructed in the location of the old train track road to prevent water from 
overflowing on to the farmer’s land.  

 February 17th, 2010 – CDM install ground-fault circuit breakers – at outside 
control panels to allow safe use of plug-in receptacles.  

 February 18th, 2010 – CDM install ceiling light fixture in the storage room located 
under the Fine Screen facility. 

 February 19th, 2010 – Sludge Drying Bed – Infiltration water noticed. Plant 
operators were instructed to measure the water surface level daily and to look for 
any possible leak locations. 

 February 22nd, 2010 – CDM install new pressure gauge and pressure regulator at 
the seal water station for the Primary Sludge Pumps. 

 February 26th, 2010 – Emergency Plant Bypass – valve position adjusted from 
100% open to 100% closed due to heavy rain this day.  

 March 3rd, 2010 – Emergency Plant Bypass – valve position adjusted from 100% 
closed to 20% open. 

 March 5th, 2010 – USAID visit to the site – Eng. Rami Wehbeh. 
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 March 19th, 2010 – Emergency Plant Bypass – valve position adjusted from 20% 
open to 100% open (Influent Pumps now operating in Automatic mode). 

 March 20th, 2010 – Emergency Plant Bypass – valve position adjusted from 100% 
open to 75% open. 

 March 22nd, 2010 – Emergency Plant Bypass – valve position adjusted from 75% 
open to 100% open. 

 March 25th, 2010 – Emergency Plant Bypass – valve position adjusted from 100% 
open to 25% open due to heavy increase in flow that day pushing two pumps to 
start.  

 March 26th, 2010 – TAJJ present at site for installing the Engine exhaust smoke 
detector. 

 March 26th, 2010 – CDM present at site to inspect sludge drying bed No.1 leakage 
problem. 

 April 28th, 2010 – Emergency Plant Bypass – valve position adjusted from 20% 
open to 100% open (Influent Pumps now operating in Automatic mode with all 
flow entering the WWTP – 0% bypass). 

 April 29th, 2010 – Water quality sample collection - collection of samples for AUB 
laboratory analysis.  

 May 6th, 2010 – Generator maintenance –replace the oil & diesel filters plus 
changing the oil. 

 May 7th, 2010 – Plant improvement- installation of a temporary HDPE- 1 1/4" line 
for mixing the surface of anaerobic digester # 1. If this method is successful in 
minimizing the thickness of the scum layer on the tank surface a more permanent 
pipe connection will be installed.  

 May 10th, 2010 - Septage Receiving Station – Two haul trucks received. 

 May 14th, 2010 - Septage Receiving Station – Two haul trucks received. 

 May 17th, 2010 – Farmers plugging the final effluent line (outside the fence of the 
WWTP just after the wet-weather box chamber) with sand bags and then 
pumping the accumulated water for crop irrigation. The plugged effluent line 
backed up flow in the chlorine contact tank and raised the level to 10-cm above 
the outlet weir. CDM informed the Village Mayor about the problem after which 
the Mayor sent an excavator to the location to remove five sand bags. 

 May 20th, 2010 –Water quality sample collection - collection of samples for AUB 
laboratory analysis.  

 May 28th, 2010 – Septage Receiving Station – one haul truck received.  
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 June 3rd, 2010 – Water quality sample collection - Collection of samples for AUB 
laboratory analysis.  

 June 10th, 2010 – Water quality sample collection - Collection of samples for AUB 
laboratory analysis.  

 June 14th, 2010 –Village O&M Staff-  One new plant operator, Mr. Michel Matter 
started his first day of work at the village WW treatment facility. CDM begins a 2-
week fast track training program for the new operator. 

 June 17th, 2010 – Water quality sample collection - collection of samples for AUB 
laboratory analysis.  

 June 18th, 2010 – Plant improvement- Digester No.1 sludge recycle/mixing revised 
modification to improve surface mixing.  

 June 23, 2010 – Water quality sample collection - collection of samples for AUB 
laboratory analysis.  

 June 30th, 2010 – Water quality sample collection - collection of samples for AUB 
laboratory analysis.  
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4.3  Ablah WWTP – Advise and Assist Activities Summary 
 
 
 

  



CDM Smith USAID/Lebanon - Small Village Wastewater Treatment Project (Phase II)

Day Date Start time End time
Total 

hours

Work 

Location

Student, On-the-Job Training daily activity 

Description
Thursday 26-May-11 13:30 16:00 2.5 Fourzol Start of Training and site checkup

Friday 27-May-11 12:30 15:30 3 Fourzol Training and site checkup

Saturday 28-May-11 10:30 13:00 2.5 Fourzol Training

Sunday 29-May-11  day off

Monday 30-May-11 9:30 10:30 1 Fourzol Training day and review of paperwork

Tuesday 31-May-11 10:00 11:00 0.5 Fourzol plant check up 

Wednesday 1-Jun-11 1 Fourzol plant check up 

Thursday 2-Jun-11 0.5 Fourzol plant check up 

Friday 3-Jun-11 0 Fourzol plant check up 

Saturday 4-Jun-11 1 Fourzol plant check up 

Sunday 5-Jun-11 0

Monday 6-Jun-11 0

Tuesday 7-Jun-11 1 Fourzol plant check up 

Wednesday 8-Jun-11 0

Thursday 9-Jun-11 0

Friday 10-Jun-11 0.5 Fourzol plant check up 

Saturday 11-Jun-11 0

Sunday 12-Jun-11 0

Monday 13-Jun-11 1 Fourzol plant check up 

Tuesday 14-Jun-11 0

Wednesday 15-Jun-11 0.5 Fourzol plant check up 

Thursday 16-Jun-11 0.5 Fourzol plant check up 

Friday 17-Jun-11 0 Fourzol

Saturday 18-Jun-11 0

Sunday 19-Jun-11 0

Monday 20-Jun-11 5:00 PM 6:00 PM 1 Fourzol plant check up 

Tuesday 21-Jun-11 12:00 PM 1:00 PM 1 Fourzol plant check up 

Wednesday 22-Jun-11 0

Thursday 23-Jun-11 10:00 AM 11:00 AM 1 Fourzol plant check up 

Friday 24-Jun-11 0

Saturday 25-Jun-11 7:00 PM 7:30 PM 0.5 Fourzol Nobody at the plant, plant check up 

Sunday 26-Jun-11 9:00 PM 10:00 PM 1 Fourzol Nobody was at the plant, and all the lights were on

Monday 27-Jun-11 2 Fourzol Return of Flow

Tuesday 28-Jun-11 5 Fourzol WWTP - Facility re-startup

Wednesday 29-Jun-11 6 Fourzol WWTP - Facility re-startup

Thursday 30-Jun-11 6 Fourzol WWTP - Facility re-startup

Friday 1-Jul-11 1 Fourzol plant check up

Saturday 2-Jul-11 1 Fourzol plant check up

Sunday 3-Jul-11 0 Day Off

Monday 4-Jul-11 2 Fourzol plant check up & review of paperwork

Tuesday 5-Jul-11 1.5 Fourzol plant check up & review of paperwork

Wednesday 6-Jul-11 1.5 Fourzol plant check up & review of paperwork

Thursday 7-Jul-11 2 Fourzol plant check up & review of paperwork

Friday 8-Jul-11 3 Fourzol plant check up & review of paperwork

Saturday 9-Jul-11 2 Fourzol plant check up & review of paperwork

Sunday 10-Jul-11 5 Fourzol
plant check up, Drain influent line into digester and straight into 

SDB#3

Ablah & Fourzol Village WWTPs
Advise & Assist Training Attendance - May 2011 to June 2012

Advise & Assist activity listing by day
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Monday 11-Jul-11 1 Fourzol plant check up & review of paperwork

Tuesday 12-Jul-11 2 Fourzol plant check up & review of paperwork

Wednesday 13-Jul-11 2 Fourzol plant check up & review of paperwork

Thursday 14-Jul-11 3 Fourzol plant check up & review of paperwork

Friday 15-Jul-11 1 Fourzol plant check up & review of paperwork

Saturday 16-Jul-11 1 Fourzol plant check up & review of paperwork

Sunday 17-Jul-11 0 Day Off

Monday 18-Jul-11 2 Fourzol plant check up & review of paperwork

Tuesday 19-Jul-11 3 Fourzol plant check up. Empty digester into SDB#3

Wednesday 20-Jul-11 2 Fourzol plant check up 

Wednesday 20-Jul-11 2 Ablah

Looking for Tony the metal worker to try and get the blank flanges 

from him and checking on work at the Ablah Plant as per Sam's 

request.

Thursday 21-Jul-11 2 Fourzol plant check up 

Friday 22-Jul-11 5 Fourzol
Plant check up in morning then Return T 8:00 PM till 10:30PM due 

to a problem with the main Electrical board.

Saturday 23-Jul-11 4 Fourzol

Go see the mayor about the electrical problem and request a load 

of diesel for the generator, which got delivered on the same day, 

then wait in the plant for both electrician and diesel load.

Sunday 24-Jul-11 0

Monday 25-Jul-11 2 Ablah

1) Checkup on the work at Ablah plant, and head to the SS 

fabricator in Zahleh as per Sam's request                                                                              

2) Tried to get in contact with tony the metal worker in Ablah at his 

shop with no avail after 2 trips to his shop and home

Monday 25-Jul-11 2 Fourzol plant check up & review of paperwork

Tuesday 26-Jul-11 2 Fourzol plant check up & review of paperwork

Wednesday 27-Jul-11 1 Ablah
Looking for Tony the metal worker and checking on work at the 

Ablah Plant

Wednesday 27-Jul-11 2 Fourzol
plant check up & review of paperwork, draw a chart for generator 

diesel consumption and running hours.

Thursday 28-Jul-11 10:00 AM 2:00 PM 4 Fourzol plant check up, Meeting with CDM, Mayor and neighbor 

Friday 29-Jul-11 10:30 AM 1:30 PM 3 Fourzol
Plant checkup and stop Melhem from attacking Jasem, and ask him 

to leave the site, The flow stopped around 10:00 AM

Saturday 30-Jul-11 1 Fourzol Checkup on the plant and Jasem. No flow at site.

Sunday 31-Jul-11 0

9.5

AutoCAD drawing preparation, Ablah WWTP 300mm sewer from 

road intersection to WWTP wet weather box. Drawings include 

Layout, Main Line to Plant: Rev-0, Rev-1, and Rev-2

Monday 1-Aug-11 9:00 AM 1:00 PM 4 Fourzol
Plant walk through, open Influent valve and adjust the flow until it 

was safe to leave it in auto.

Tuesday 2-Aug-11 10:00 AM 2:00 PM 4 Fourzol

Plant walk through, open Influent valve and adjust the flow until it 

was safe to leave it in auto, check the septic receiving tank control 

panel.

Wednesday 3-Aug-11 10:00 AM 1:00 PM 3 Fourzol plant check up, and review maintenance list with George.

Thursday 4-Aug-11 12:00 PM 2:00 PM 2 Fourzol Meeting with Matt, discuss graphs and data entry

Friday 5-Aug-11 8:45 AM 12:45 PM 4 Fourzol
Plant checkup, ask George to enter the data on the computer which 

he refused to.

Friday 5-Aug-11 1:00 PM 4:00 PM 3 Ablah Review with Sam Hala work for the coming weekend

Saturday 6-Aug-11 1:00 PM 4:00 PM 3 Fourzol

Check paperwork, tour the plant. Enter all missing data since the 

restart of the plant. Check an electrical malfunction at the septic 

receiving tank control panel.

Sunday 7-Aug-11 0 Day Off

Monday 8-Aug-11 1:00 PM 5:00 PM 4 Fourzol Meeting with USAID at Fourzol plant

July 2011 - Varied Dates and Times
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Tuesday 9-Aug-11 12:00 PM 2:00 PM 2.5 Fourzol

Check paperwork, meeting with George and Jasem, George 

mentioning his interview with the press at the site, talk to Rami and 

start recording the level of the smell, review reasons and ways to 

stop bad smell, go back to site at 7:00 pm to check for the smell 

near site and near neighbor's house

Wednesday 10-Aug-11 10:00 AM 4:00 PM 6
Ablah/ 

Fourzol

Start taking the digester pump #3 apart for maintenance, meeting in 

Ablah to discuss next meeting with mayors, review of my job 

description

Thursday 11-Aug-11 7:30 AM 8:30 AM 1 Fourzol
plant tour, open influent valve al the way, key in the door couldn't 

get inside admin building.

Thursday 11-Aug-11 8:45 AM 10:15 AM 1.5 Ablah
checkup on my to do list and draw up the telescopic valve 

mechanism, make calls to try to find non detergent 30 oil

Thursday 11-Aug-11 10:30 AM 12:30 PM 2 Fourzol
Take digester pump #4 apart and talk to George about the closed 

valve, which was due to lack of bags for grit removal.

Friday 12-Aug-11 8:00 AM 9:30 AM 3 Fourzol
Check the site, reopen the almost close influent valve and tweak the 

primary to handle the extra backed up flow.

Friday 12-Aug-11 9:45 AM 3:15 PM 5.5 Ablah
Review to do list with Matt, make a prototype of the telescopic 

valve, add new items to list, including a grit chute for fine screens

Friday 12-Aug-11 3:30 PM 5:30 PM 2
Ablah/ 

Fourzol

Meet the metal worker Elias at Fourzol to show him the fine screen 

chute and ask him to make a replica of it for the 2 fine screens at 

Ablah, talk to plumbers to do the plant water system at Ablah ( call 

Elias for 2 min and call 2 plumbers for 5 min)

Saturday 13-Aug-11

Monday 15-Aug-11 9:30 AM 4:00 PM 6.5 Ablah
get the table and a plumber to site, walk through and show him the 

work with Mathew, meeting with CDM to discuss this week's work.

Tuesday 16-Aug-11 10:00 AM 3:00 PM 5 Ablah
get another plumber show him around the site what to do, then go 

over the to do list with Mathew 

Wednesday 17-Aug-11 10:00 AM 4:00 PM 6 Ablah Check up on site and Hala work, and pump installation

Thursday 18-Aug-11 2 Ablah go over the plant water system and any changes and snags

Friday 19-Aug-11 10:00 AM 12:00 PM 2 Fourzol Check up on plant and maintenance 

Saturday 20-Aug-11 10:30 AM 12:30 PM 2 Ablah
Check up on site and Hala work, take pics of Fourzol plant water 

system.

Monday 22-Aug-11 10:00 AM 3:00 PM 5 Ablah
Check up on site, review plant water system, show pics to Alaa and 

Sam, 

Tuesday 23-Aug-11

10:30 AM 2:30 PM 4

Ablah
Go to zahleh and saedmail to get price check for hydraulic hoses, 

25$ from Nicola Ibri and 27$ from Sultan for each hose, then got 

the ok to order them, then went to Ablah to meet with Sam.

Wednesday 24-Aug-11 11:00 6:00 PM 7
Ablah/ 

Fourzol

go to Zahleh to get the hydraulic hoses for the pumps at Ablah, stop 

by Fourzol and do a checkup walk, then head to Ablah and go over 

the plant water system with Matt, then get the machined bolts from 

Matt and try them at Fourzol, but they were the wrong type, then 

head to the welder to machine another system for the telescopic 

valve, with the requested adjustments

Thursday 25-Aug-11 11:00 AM 2:00 PM 3 Ablah
Install the new Telescopic valve system, check work, follow up Hala 

work

Friday 26-Aug-11 9:00 AM 12:30 PM 2
Zahleh/ 

Saednail

Look for the parts for the plant water system in Ablah then Fourzol 

then Zahleh, found them finally in Tamnine ( needed 2" GF parts)  

then went to Saednail to get the bolt machined for the pumps in 

Fourzol.
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Friday 26-Aug-11 1:00 PM 2:00 PM 1 Ablah

Drop off the parts and show Ahmad the work that needed to be 

done ( although it was reviewed with Alaa me and Mathew the 

previous day)

Friday 26-Aug-11 2:00 PM 3:30 PM 1.25 Fourzol try to flush the suction line for pump #1 at the digester.

Friday 26-Aug-11 3:30 PM 4:00 PM 0.5 Ablah

Go to Ablah and get the pics for the pressure test of the line 

between influent and fine screen, and get old pressure test forms 

for Sam.

Friday 26-Aug-11 4:00 PM 5:30 PM 1.5 Fourzol
Flush the suction line again 3 more times, open the influent valve all 

the way again.

Saturday 27-Aug-11 10:00 AM 1:00 PM 3 Fourzol

Go to the machine shop in Saednail and get the bolts then head to 

Fourzol, try them, remove the back plate and impeller for both 

pumps # 3 & 4 

Monday 29-Aug-11 Off for Eid

Tuesday 30-Aug-11 Off for Eid

Wednesday 31-Aug-11 Off for Eid

Thursday 1-Sep-11 8:00 AM 11:00 AM 3 Fourzol

Found Jasem not able to breath right and in a bad condition, took 

him to Tal Shiha hospital, stopped on the way at the insurance 

office in Zahleh to get new accident reports from there. Call the 

mayor and Matt to keep them updated.

Friday 2-Sep-11 10:00 AM 11:00 AM 1 Fourzol

Check up on Jasem, walk through site, call mayor to tell him we 

almost out of diesel, and ask him if I could see him to discuss my 

situation in the plant, he asked me to come on Monday.

Saturday 3-Sep-11 11:00AM 12:00 PM 1 Fourzol
check up on Jasem, walk through  the plant, and adjust influent 

valve, pump final.

Sunday 4-Sep-11 Off

Monday 5-Sep-11 10:00 AM 11:00 AM 0.5 Fourzol

Head to Fourzol mayor's office as per appointment, but he couldn't 

meet me due to a previous engagement, then head to plant to 

check on Jasem and help him as I could.

Monday 5-Sep-11 11:00 AM 1:00 PM 2 Ablah
Install the telescopic Valve Prototype, show it to Matthew then to 

Sam.

Tuesday 6-Sep-11 7:30 AM 1:30 PM 6 Fourzol

Put digester pumps back together, discuss with George emptying 

the digester once we get the diesel and in my presence, and filling 

digester Nb 2 from primary, Call the mayor to request diesel and 

labor to clean up site.

Tuesday 6-Sep-11 1:30 PM 3:00 PM 1.5 Ablah Meeting with CDM 

Wednesday 7-Sep-11 11:00 AM 11:30 AM 0.5 Fourzol check up the plant, call city hall about the lack of diesel, 

Wednesday 7-Sep-11 10:00 AM 10:30 AM 0.5 Ablah
Try to start work on chemical line and cleaning of pipes but I had no 

workers available to help out.

Thursday 8-Sep-11 9:30 AM 5:00 PM 7.5 Beirut
head to Beirut Office, visit Debbas plant to review control panel 

progress. 

Friday 9-Sep-11 10:30 AM 11:00 AM 0.5 Ablah

Adjust telescopic valve, call Fourzol at 3:30 PM for 3 min then EDZ 

for 1 min then Mr. Raed for 3 min. then Fourzol for 1 min then Mr. 

Raed for 1 min

Saturday 10-Sep-11 9:30 AM 10:00 AM 0.5 Fourzol
check the plant, find out there is no flow, but got the flow back 

while I was there.

Saturday 10-Sep-11 8:00 AM 4:30 PM 8 Ablah

Get the oil for the TFT rotary distribution system. Get on worker 

from Jack to help me clean the TFT pump station, primary clarifier, 

influent and final clarifier. And drain the primary tank and the TFT 

pump station.

Sunday 11-Sep-11 Off

Monday 12-Sep-11

10:00 AM

4:30 PM 6.5 Ablah

get one worker from Jack and finish cleaning the pipes at digester 

and final, and finish scrubbing the primary pipes. Put oil in TFT 

rotary distribution system.

Monday 12-Sep-11 9:30 AM 10:00AM 0.5 Fourzol Check if we had diesel, walk through site.
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Tuesday 13-Sep-11 11:00 AM 1:00 PM 2 Fourzol
Meeting with Melhem Ghassan and Raed Ghantous in Fourzol's city 

hall

Tuesday 13-Sep-11 2:00 PM 7:30 PM 5.5 Fourzol

Finish emptying digester #1 and restart pumps # 3&4, troubleshoot 

pump # 3 and get it to work properly, monitor the removal and 

deposal of dried sludge from beds 2 & 3, waited for the electrician 

to arrive (he was late), during which I pumped the final clarifier, 

replaced the broken connection at the fine screen plant water 

valve.

Wednesday 14-Sep-11 6:00 AM 8:30 AM 2.5 Fourzol

came in early in hopes of finding workers on site, found the 

generator's fuel filter leaking which I replaced, then reopened the 

influent valve, pumped the final, checked the digester, cleaned the 

influent screen.

Wednesday 14-Sep-11 11:00 AM 1:45 AM 2.75 Fourzol

waited for the workers, monitored the electrician and mechanic 

working on both the control panel at the septic receiving and 

generator

Wednesday 14-Sep-11 1:45 AM 4:30 PM 2.75 Ablah Meeting with CDM, review of task work sheet

Thursday 15-Sep-11 9:00 AM 3:00 PM 6 Fourzol Work on site to get it cleaned and ready for the tour on Friday

Friday 16-Sep-11 6:30 AM 11:00 AM 4.5 Fourzol Get site cleaned and ready for group tour. 

Saturday 17-Sep-11 Off

Sunday 18-Sep-11 Off

Monday 19-Sep-11 8:30 AM 5:00 PM 8.5 Ablah

Went to Nabhan and got the Vice and screws for board in Admin 

building, installed the back strips for 2 boards, located all the 

nipples and valves in storage and handed them to Hala.

Tuesday 20-Sep-11 10:00 AM 3:00 PM 5 Ablah

Fix back strips for the boards in Admin building, get nipples for Hala 

to install, show them where to put them, go to Nabhan, Zino and 

Rizk to get parts for the board and look for bolt covers as per Sam's 

request.

Wednesday 21-Sep-11 7:45 AM 3:00 PM 7.25 Ablah

Fix Boards in Admin building, go over as built plans with Sam, go to 

Nabhan and Rizk to get bolts and bolt covers for Sam and Jack, call 

George Maalouf and set a meeting with him for Thursday.

Thursday 22-Sep-11 9:00 AM 5:00 PM 8 Ablah

Friday 23-Sep-11 9:30 AM 4:30 PM 7 Ablah
meet with Mathew and Alaa and come up with a new system for 

telescopic valve and then build a prototype

Saturday 24-Sep-11 10:00 AM 2:00 PM 4 Ablah
Went to Zahleh and got a zero flow switch then to Tamnine to get 

parts for the telescopic valves then took them all to Ablah.

Sunday 25-Sep-11 Off

Monday 26-Sep-11 9:30 AM 10:00 AM 0.5 Fourzol Work on the final clarifier control panel

Monday 26-Sep-11 10:00 AM 4:30 PM 6.5 Ablah Work on telescopic valve and plant water system

Tuesday 27-Sep-11 9:30 AM 4:00 PM 6.5 Ablah
check site, get Tony to take the parts that I got for the telescopic 

valves, show him what to do and check on him at his shop

Wednesday 28-Sep-11 9:30 AM 5:00 PM 7.5 Ablah
check site, help fix miss matched control panel stands, assembly of 

chemical feed line first box and tube to chemical building

Thursday 29-Sep-11 9:00 AM 4:00 PM 7 Ablah
Check on Tony then call him to get the telescopic valves back, then 

assemble one, change 2" valve at the plant water feed line.

Friday 30-Sep-11 9:30 AM 11:30 AM 2 Ablah check site, and Hala work

Saturday 1-Oct-11 9:30 AM 3:00 PM 5.5 Ablah Assemble the telescopic valves at the final clarifier

Sunday 2-Oct-11 OFF Ablah Day Off

Monday 3-Oct-11 10:00 AM 4:30 PM 6.5 Ablah
Test the telescopic valves at the final clarifier, assemble some hose 

stations
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Tuesday 4-Oct-11 9:30 AM 5:00 PM 7.5 Ablah Troubleshoot the plant water system, pump and pressure switch.

Wednesday 5-Oct-11 10:00 AM 3:00 PM 5 Ablah
Install outside conduits for chemical tubing, install handles for scum 

skimmers at final clarifier.

Thursday 6-Oct-11 9:00 AM 4:00 PM 7 Ablah
Try the suction line, for plant water then remove for 

troubleshooting

Friday 7-Oct-11 10:00 AM 5:30 PM 7.5 Ablah Install drainage hoses for the digester pumps.

Saturday 8-Oct-11 10:30 AM 2:30 PM 4 Ablah
Fill up the septage receiving tank, tie the ladders on the digester 

tank with chains.

Monday 10-Oct-11 9:00 AM 3:00 PM 6 Ablah
Install drainage hoses for the primary pump and septage receiving, 

and testing the septage receiving pump. 

Tuesday 11-Oct-11 9:30 AM 3:00 PM 5.5 Ablah
Cut thread and install oil filling pipe for trickling filter distribution 

arms

Wednesday 12-Oct-11 OFF Ablah Day Off

Thursday 13-Oct-11 OFF Ablah Day Off

Friday 14-Oct-11 9:00 AM 6:00 PM 9 Ablah test the trickling filter panel, run digester pumps

Saturday 15-Oct-11 OFF Ablah Day Off

Monday 17-Oct-11 9:00 AM 4:30 PM 8.5 Ablah

Install the new tank for the plant water system, change the location 

of the pressure switch. Go to locale hardware store to get a 2000 L L  

clamp

Tuesday 18-Oct-11 9:00 AM 5:00 PM 8 Ablah Make new hose reels, run digester and trickling filter pump

Wednesday 19-Oct-11 9:15 AM 4:15 PM 7.5 Ablah Install hose reel, hose station and hose. 

Thursday 20-Oct-11 9:30 AM 4:30 PM 8 Ablah Install float switches in influent well.

Friday 21-Oct-11 9:00 AM 4:00 PM 7 Ablah
Test the influent pump #3 with float switches and install a 

connection box at the bottom of the panel

Saturday 22-Oct-11 OFF Ablah Day Off

Monday 24-Oct-11 OFF Ablah Day Off

Tuesday 25-Oct-11 9:00 AM 5:00 PM 8 Ablah test pumps in final clarifier

Wednesday 26-Oct-11 9:30 AM 5:00 PM 7.5 Ablah
oversee the installation of electric panel sunshades,  and request 

backing plates for the panels. 

Thursday 27-Oct-11 9:30 AM 4:00 PM 6.5 Ablah
Pump capacity test for influent pump 3 and primary pumps, run 

digester pumps.

Friday 28-Oct-11 9:00 AM 2:00 PM 5 Ablah grounding test, install dock bumpers on TFT pump station

Saturday 29-Oct-11 9:30 AM 2:00 PM 4.5 Ablah plant checkup, run digester pumps and septage receiving

Sunday 30-Oct-11 OFF Ablah Day Off

Monday 31-Oct-11 10:00 AM 12:00 PM 2 Ablah EID Holiday, 2-hr visit at WWTP for status checkup

Tuesday 1-Nov-11 10:00 AM 2:30 PM 4.5 Ablah Site check up, run pumps.

Wednesday 2-Nov-11 9:00 AM 4:00 PM 7 Ablah Install pressure gages at the pump stations and pumps

Thursday 3-Nov-11 9:15 AM 5:30 PM 8.25 Ablah
Install fire extinguishers in admin and chemical buildings, assemble 

and install hose station in the back of the admin building

Friday 4-Nov-11 9:00 AM 4:30 PM 7.5 Ablah
Install quick connect to suction line flushing valves in the digester 

and primary

Saturday 5-Nov-11 10:00 AM 2:00 PM 4 Ablah receive the pumps back and unload them and get them installed

Sunday 6-Nov-11 OFF Ablah Day Off

Monday 7-Nov-11 9:00 AM 5:00 PM 8 Ablah Reconnection of the pumps

Tuesday 8-Nov-11 9:00 AM 5:00 PM 8 Ablah Finish reconnection of pumps and test them

Wednesday 9-Nov-11 9:00 AM 4:00 PM 7 Ablah Test all the pumps, 

Thursday 10-Nov-11 9:00 AM 4:30 PM 7.5 Ablah
Install signs on the TF #1 primary and digester, install hose to 

primary pump #1

Friday 11-Nov-11 9:00 AM 5:00 PM 8 Ablah Install hose stations and hose reel at digester

Saturday 12-Nov-11 9:30 AM 2:30 PM 5 Ablah Fabricate a sludge level devise for the digester

Sunday 13-Nov-11 OFF Ablah Day Off

Monday 14-Nov-11 9:15 AM 4:30 PM 7.25 Ablah
Install eye wash station at the chemical building, install chemical 

tubing 

page 6 of 19



Tuesday 15-Nov-11 9:00 AM 5:00 PM 8 Ablah Install shelf for chemical pump, and pump.

Wednesday 16-Nov-11 9:00 AM 3:45 PM 6.75 Ablah
Test the chemical pump, and plant water system, and all available 

pumps

Thursday 17-Nov-11 9:15 AM 4:30 PM 7.25 Ablah Install hose at the primary, 

Friday 18-Nov-11 9:00 AM 4:00 PM 7 Ablah Measure the septage receiving tank, influent and primary.

Saturday 19-Nov-11 9:30 AM 3:00 PM 5.5 Ablah
Fill up the digesters and septage receiving tanks, and measure the 

digester

Sunday 20-Nov-11 OFF Ablah Day Off

Monday 21-Nov-11 9:30 AM 5:15 PM 7.75 Ablah
Put up the signs on the tanks, install dock bumpers at the final 

clarifier.

Tuesday 22-Nov-11 OFF Ablah Day Off

Wednesday 23-Nov-11 8:30 AM 4:30 PM 8 Ablah
Pretest startup of plant, troubleshoot TF pump3 and distributor 

arms in tft1

Thursday 24-Nov-11 7:45 AM 12:00 AM 16.25 Ablah

Friday 25-Nov-11 12:00 AM 12:00AM 24 Ablah

Saturday 26-Nov-11 12:00AM 6:00 PM 18 Ablah

Sunday 27-Nov-11 8:30 AM 3:30 PM 7 Ablah

Sunday 27-Nov-11 5:30 PM 9:00 PM 3.5 Ablah

Monday 28-Nov-11 7:30 AM 12:00 AM 16.5 Ablah

Tuesday 29-Nov-11 12:00 AM 12:00AM 24 Ablah

Wednesday 30-Nov-11 12:00 AM 5:00 PM 17 Ablah

Thursday 1-Dec-11 9:00 AM 3:00 PM 6 Ablah

Take readings of the pumps and run the influent, primary and 

trickling filter pumps. Work on a new diesel measuring device, get a 

float gauge for the diesel tank from George Maaloof. 

Friday 2-Dec-11 9:00 AM 2:30 PM 5.5 Ablah

Run the plant in a cycle and take readings of pumps run hours. 

Review snag list and add to it the light switch in the admin building 

and phone jack, and try again the fire alarm system. Clean the 

chemical building (sweep). Adjust the float switches in the final 

clarifier pumping station.

Saturday 3-Dec-11 off 0

Sunday 4-Dec-11 off 0

Monday 5-Dec-11 9:30 AM 3:00 PM 5.5 Ablah

Talk to George Maalouf about the site. Take pumps and diesel 

readings. Work on a prototype for measuring the water level in the 

digester. Go to the shop and pick the furniture for the admin 

building and guard room. 

Tuesday 6-Dec-11 9:00 AM Ablah
call Rizk and follow up with him about the furniture for the office 

and guard room in the admin building. 

Wednesday 7-Dec-11 9:00 AM 4:00 PM 7 Ablah

Majed and kourkomaz technicians came on site. Meger all trickling 

filter pumps and influent pumps, check packing and adjust for pump 

#1.                  changed timers in influent PS to 30 sec and the ones in 

the TFPS to 15 sec  and the timers in the digester panel #1 to 45 sec 

and the timer in the digester panel #2 to 60 sec. set over voltage to 

+4% and under voltage to 2% and first timer in the ATS to 3 min and 

second timer to 3 sec

Thursday 8-Dec-11 9:00 AM 3:00 PM 6 Ablah

Buy weather resistant foam for Plant water piping.  Drain all plant 

water pipes.                                          Problems with the ATS that 

wouldn't allow EDZ to enter except for a a few min at a time, So I 

called Majed and he recommended that i would change the under 

voltage to 6% and changed the second timer in the ATS to 3 min and 

turned on 2 influent pumps and 2 Trickling filter pumps to test if the 

load affected the ATS which it didn't.

7 DAY TESTING, DAILY& BYHOURLY READINGS AND CHECKUP ON 

EQUIPMENTS AND TROUBLESHOOTING.
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Friday 9-Dec-11 9:00 AM 1:00 PM 4 Ablah

Install weather proofing foam on the following pipes:                                                                                    

Hose station between influent and fine screen     hose station at 

digester tank number 2                     Go to Nabhan in Zahle and get 7 

rolls of Electric Tape and 1 blade.             

Saturday 10-Dec-11 8:30 AM 1:00 PM 4.5 Ablah

remove trickling filter tank #2's Fan#4 and help load it into the 

truck, so the  fan manufacturer would fix it. And wait for him to 

bring it back the same day during which I took readings and started 

a cycle from influent to the final.

Sunday 11-Dec-11 off

Monday 12-Dec-11 9:00 AM 12:30 PM 3.5 Ablah

Install the TF fan ( lift it into place and reconnect the wires to the 

motor) start it and let it run for 5 min, which it did with no major 

problems. Start the whole plant on EDZ to check the voltage which 

it did hold at 222v

Tuesday 13-Dec-11 8:00 AM 4:00 PM 8 Ablah

Unbolt the fan to check the minor sound that was still in there 

during the wind down.                            Go to the pipe supports 

fabricator in Saadnaeil to ask him to build more supports for the 

digester which he refused due to the fact that he only welded the 

parts that Alaa cut for him. So I went to Rayak to find a fabricator 

there to make the supports asked at two different places before I 

found one in Ali Nahri.                                               Install the 

insulation around the 1/2'' pipes at the digester.                                                                              

Take samples at the WWDS and measure the PH, DO and 

temperature

Wednesday 14-Dec-11 8:00 AM 4:00 PM 8 Ablah

Put the cover back on the TFT fan                           install insulation, 

help the flow meter installation guy and learn how to operate and 

maintain it in Ablah and go to Fourzol and troubleshoot the flow 

meter in Fourzol.                                                  Show Dabbas's 

technician all the snags in the ATS and panels and explain and fix 

them.                           Show and explain to Majed the snags and 

oversee the connection from the earth to neutral in the ATS 

according to the Dar al Handassa's recommendations, and change 

the light bulbs for the emergency light sockets.

Thursday 15-Dec-11 9:30 AM 2:00 PM 4.5 Ablah

Finish the pipe insulation on site, monitor the voltage at the ATS 

because the power kept on coming on  then off so I noticed it was 

dropping below 218 which caused it to disconnect, so I called Matt 

then Majed which recommended that I would change the setting 

for the under voltage to 8%. Then went to Nabhan to get more 

electrical tape to wrap the pipes, and took samples of raw sewage 

and tested the PH, DO and temperature. swept and mopped the 

Admin building
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Friday 16-Dec-11 6:00 AM 5:30 AM 11.5 Ablah

Monitor and record the voltage, according to dar al handasa's 

recommendations.                                        Go to Ali Nahri and  get 

the pipe support fabricated for the bore hole's suction pipe for the 

plant water, the install the suction pipe and install the support.                                                                          

Go to Nabhan and get blade replacement, tape and a water gun for 

the digester.                                              check emergency lights for 

proper operation which were except the one above the garage 

door.                                                                                        Go to Fourzol 

and ask jasem to monitor the EDZ voltage for a few days to compare 

it to Ablah's data   Flush the plant water system at all the valves and 

get it cleaned, and protected from freezing.                                                                                           

Call Rizk and ask him about the furniture for the admin building                       

Saturday 17-Dec-11 10:00 AM 8:30 PM 5 Ablah

receive a bed and dresser from the city of Ablah for the guard room. 

Clean the guard room and assemble the furniture. Take EDZ 

readings from 10 to 12 then from 6 pm to 8:30 pm when we lost 

power. Call Rizk and inform him that we received the Furniture.

Sunday 18-Dec-11 7:30 AM 6:00 PM 5.5 Ablah
Take EDZ readings from 7:30 AM to 10:00 AM then from 3:00 PM to 

6:00 PM and make an excel sheet with all the data.

Monday 19-Dec-11 9:00 AM 8:00 PM 5 Ablah

Took EDZ reading from 9:00 AM to 12:00 then from 6:00 PM to 8:00 

PM when power went out.                      Turn on the influent well 

pumps to empty the well which filled up due to rain. And turned on 

the primary pumps to get the water to the digester.

Tuesday 20-Dec-11 8:00 AM 6:00 PM 8 Ablah

Took EDZ readings from 8:00 AM to 10:00 AM and from 4:00 PM 

until 6:00 PM                                                              Run the trickling 

filter fans for 2 hrs. 

Wednesday 21-Dec-11 8:30 AM 12:00 AM 10 Ablah

install the support for the AC atop of the admin building.                                                                                  

Go to Azar in Zahle and get fuse holders and fuses for the TFT fans 

and get a price check for a portable millimeter with a removable 

memory card.                                                                                             

install a blank flange for the drain of sludge drying bed number 2 

and start filling it from the digester. The slide gate for SDB number 1 

was leaking a lot so I checked the leaked and had to remove the seal 

at the bottom of the gate where the leak is and soaked it in a hot 

water bath so that it would regain it shape, which took 2 days to do 

so.                  Took voltage readings during the day and then came 

back later that night at 8:30 PM and stayed until midnight taking 

voltage readings , power went out at 11:50 pm

Thursday 22-Dec-11 8:00 AM 5:30 PM 9.5 Ablah

Make cuts in the sleeve for the bore hole.                           Take 

samples of raw sewage.                                                           drain the 

discharge box for SDB #1 using a bucket just enough to be able to 

stand on a ladder in it to work, Go to Fourzol and get the voltage 

readings from there.                                                                                                    

Go to Zahle and get 2 plugs and fuses from industrial city.                                                                                     

Take EDZ readings until power went out at 5:20 PM 

Friday 23-Dec-11 10:00 AM 2:00 PM 4 Ablah

Took EDZ readings. Tried to install the seal at the bottom of the gate 

of discharge box of SDB #1 but dropped one of the screws in the 

water and had to wait to get help to drain that box completely of 

water to retrieve the screw after trying to get it by hand then using 

a magnet to no avail.
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Saturday 24-Dec-11 2:00 PM 4:30 PM 2.5 Ablah Took EDZ voltage readings. Installed fuse holders to the TFT fan.

Sunday 25-Dec-11 7:00 AM 10:00 AM 3 Ablah

Empty the influent well which was over filled due to rain water and 

water spilling over the gate in SDB #2, so I had to divert that water 

to the digester using both influent and primary pumps. Welded the 

last fuse holder inside the fan switch box.

Monday 26-Dec-11 1:30 PM 6:00 PM 4.5 Ablah

Go to Nabhan and get fittings for the water gun and the prototype 

of level measuring device for the digester.                                                                     

Took voltage readings until power went out at 5:55  Tested the 

plant water pump after being off for a few days to make sure the 

foot valve was holding.        

Tuesday 27-Dec-11 10:00 AM 4:30 AM 6.5 Ablah

drain the discharge box for SDB #1, find the lost screw, wait for 

Atieh to help me reinstall the seal and lower the gate, start filling 

the bed from digesters 3 &4. stop filling at 4:30 pm                                            

Take EDZ voltage readings

Wednesday 28-Dec-11 8:00 AM 2:00 PM 6 Ablah

Take EDZ readings .                                                                  Resume 

filling SDB #1 from the digester and once the power went out at 10 

switched digester tanks to keep filling using gravity.                                             

start plant water pump since I was using digester pumps ( required).                                                                               

drain the plant water system at the end of the day.    drain influent 

well because it had refilled again due to strong winds that pushed 

the water over the gate of SDB #2.

Thursday 29-Dec-11 10:00 AM 2:00 PM 4 Ablah

change the fuses for the TFT fans and get a higher rating fuses to 

match the motor rating, and test them. Take readings of EDZ  

voltage.

Friday 30-Dec-11 Ablah off

Saturday 31-Dec-11 Ablah off

Thursday 1-Mar-12 0 off due to snow

Friday 2-Mar-12 0 off due to snow

Saturday 3-Mar-12 0 Ablah
tried to get to the site but couldn't had to turn back at the tanmia 

sign due to the bad road condition and accumulated snow

Sunday 4-Mar-12 11:00 AM 12:00 PM 1 Ablah

Check up on the site after the snow storm we had to see if there 

was any damage, noticed the ground around the wet weather 

diversion structure was covered in sewage, and the river level was 

too high ( above the little bridge) but no damage to anything on 

site.

Monday 5-Mar-12 9:00 AM 3:30 PM 6.5 Ablah

I visited Ablah site at 9:00 AM where I found out that the wet 

weather diversion structure was flooded, and the water in the 

influent well was to the second step of the stairs, so I emptied the 

influent into the digester tank #4 and I took all the pumps readings. 

Then checked the discharge boxes both at the end of the chlorine 

channel and the bypass line, where I saw the river level 10 cm above 

the flap valve. Then I headed to Fourzol where I e-mailed my invoice 

then went to Zahle to get another price check for an empty 

electrical panel size 1.2-1.2-0.4 from ammoury.

Tuesday 6-Mar-12 8:00 AM 10:30 AM 2.5 Ablah

I got to Ablah at 8:00 AM and took pics of the tools in the garage 

area but not the inside storage room due to lack of electricity. by 

10:30 AM power didn't come back so I left the site.
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Wednesday 7-Mar-12 6:45 AM 4:30 PM 9.75 Ablah

Went to Fourzol at 6:45 AM where I downloaded the tools list and 

printed it in Jack's office, then headed to Ablah where I started 

checking off the available tools off the list, around 7:45 AM Attieh 

came by and took the hard hats and paint from the garage to 

Fourzol. Then started the influent pump to empty the influent well 

while I worked inside, trying to finish the list, at 8:30 AM I called the 

surveyor for 2 min and he told me that he left me the drawing in 

Zahle at a shop, so I went to Zahle and picked it up then went back 

to Ablah,  at 10:00 AM as I tried to start the trickling filter pumps as 

per Matt's instructions the power went out, so I started the 

generator and started the trickling filter pump as Matt arrived on 

site. We checked the river level then troubleshoot the 

rotary distributor arms on TFT#2 and changed the oil in both tanks. 

by then Majed came on site to work on the electrical snags ( ground 

the fire alarm system, fix connections to the horns at the panels, 

label the wires in some of the panels) then after George Maaloof 

came to site he called a local metal worker to site then we headed 

to his shop to inspect a tanker he was making and some of his other 

work. then went back to site to finish up for the day, after Matt left 

I shut down the pumps and put the ATS on forced EDZ then locked 

and left at 4:30 PM

Thursday 8-Mar-12 2:30 PM 4:30 PM 2 Home

Review the Surveyor's work and mark the missing points on the 

drawing, after talking to Matt and agreeing on the extra points 

needed.

Friday 9-Mar-12 9:30 AM 4:30 PM 7 Ablah

Called the surveyor in the morning to find what time he was 

showing up, then headed to site where I made a list of the points 

previously agreed on, then ran the influent pump. During my wait, 

Jallad's rep came to site and checked the generator. AT 13:00 the 

surveyor showed up and took the readings we needed, then logged 

the points into the site plan drawing. We were done at 16:30

Saturday 10-Mar-12 off

Sunday 11-Mar-12 off

Monday 12-Mar-12 9:45 AM 2:00 PM 4.25 Ablah

Got to site at 9:45 where I checked off the items in the storage 

room, then reviewed the work done by the surveyor and compared 

it to the drawings we had previously, turned on the influent well 

pump, to empty the well. Checked the river's level, which was about 

the top of the discharge pipe. 

Tuesday 13-Mar-12 Off

Wednesday 14-Mar-12 9:30 AM 4:00 PM 6.5 Ablah

I met the lightning protection guys in Fourzol and took them to 

Ablah, where they started working on installing the Rods in the 

ground and checking it's resistance until they reached the 2ohms 

mark after installing 6 rods in 3 locations and connected them with 

a cable about 10 cm below the ground surface. 
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Thursday 15-Mar-12 9:00 AM 5:00 PM 8 Ablah

Got to Ablah site at 9:00 AM, and shortly after that the guys from 

the lightning protection company arrived, and I stayed with them 

until 12:15, when I had to leave. Came back at 2:30 PM and met 

they guys on their way home, so I checked the site, picked up the 

warranty paper from the ground. then locked up and headed to 

Fourzol where Majed had sent 2 guys to repair the damaged wires. 

and stayed with them until 6:15 PM all during which I was sending 

updated photos of their work to the main office and was updating 

Matt of their work.

Friday 16-Mar-12 10:00 AM 4:00 PM 6 Ablah

Arrived to Ablah at 10:00 AM, emptied the influent well, then 

headed to Fourzol where I waited for Majed's guys to show up, 

when they did, we tested that the material they poured on the 

wires had hardened, then they rewrapped it in more electrical tape, 

then I turned on the lights on site to make sure the repair worked, 

then they meggered the line going from electrical room to the 

influent panel. Meanwhile me and George started putting the plant 

back online, and checking for any problems. I was done by 13:30 

and headed to Ablah where I continued taking pics of the tools, 

until 16:00.

Saturday 17-Mar-12 Off

Sunday 18-Mar-12 Off

Monday 19-Mar-12 8:00 AM 5:30 PM 9.5 Ablah

Got to the site early to get it ready for the visit from CDM ( starting 

up the plant). Around 3 p.m Majed showed up to finish the 

remainder of his snags Matt had to leave at 4:30 pm and I stayed 

with Majed until he was done in the site which was at 5:15 pm then 

I shut down the plant and locked up at 5:30.

Tuesday 20-Mar-12 2:30 PM 3:30 PM 1 Ablah
checkup on the site and see if everything was in place, just to show 

people around that there's someone in the site

Wednesday 21-Mar-12 9:00 AM 3:00 PM 6 Ablah

Got to the site and Took more Pics and updated the tools list to 

include quantities of items, then emptied the influent well, and 

worked on the structural as built drawings for Ablah, logging in the 

new elevations. And made an AutoCAD drawing of the pumps info 

sheet

Thursday 22-Mar-12 2:15 PM 3:15 PM 1 Ablah
Checkup on the site, and make my presence obvious to the 

neighbors.

Sunday 1-Apr-11 Ablah Off

Monday 2-Apr-11 8:30 AM 4:00 PM 7.5 Ablah

First day for Faris Abboud's guys started working  the drying beds, I 

got them some tools and provided them with water from the plant 

water system, they used the power washer to wash bed #2, stayed 

until 3:45 pm, after I put everything away, left at 4:00 pm

Tuesday 3-Apr-11 8:00 AM 4:00 PM 7 Ablah
came in from 8:00 am to 4:00 pm but left for class for about 2 

hours, stayed most of the day with faris aboud's guys

Wednesday 4-Apr-11 8:00 AM 4:00 PM 8 Ablah

opened the door for farris aboud's guys, and got them screw driver 

and water from the plant water pump, had to control the pressure 

in the ballon manually.

Thursday 5-Apr-11 8:00 AM 4:00 PM 7 Ablah

Farris Aboud's guys worked on cleaning the first bed while grinding 

the second. Had to monitor the plant water, left for class for about 

2 hours, Farris aboud's guys left at 3:50 pm, Raed Ghantous came to 

site to check the work
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Friday 6-Apr-11 8:00 AM 4:30 PM 8.5 Ablah

Farris Aboud's guys worked on cleaning and grinding the beds, I 

started working on the getting the plant water working in auto 

mode, and the fans for the trickling filters, went to Azar in zahle and 

got a breaker for the fans and looked for a 2'' check valve with no 

luck then asked George Naser if he could order one for me which he 

did, and asked me to come back the next day to pick it up, then 

went back to Ablah, installed the new breaker, then tried to adjust 

it according to the engineer at azar's recommendations, it worked 

until the spring inside of the breaker came loose. then left at 4:30 

pm after Farri Abboud's guys had finished for the day about 40 min 

before.

Saturday 7-Apr-11 8:00 AM 4:00 PM 8 Ablah

Farris Aboud's guys continued working today, and I went back to 

zahle after I opened the door for them and got them 3 phase power 

and lots of plant water from the channel. George Naser wasn't able 

to get the check valve and asked if I could comeback on Monday, 

then went to Azar and got 4 more breakers for the fans, went back 

quickly to site at Ablah and got working on installing the breakers 

and monitoring the plant water at the same time until 4:00 pm 

Sunday 8-Apr-11 8:00 AM 4:00 PM 8 Ablah

Farris Aboud's guys showed up today and stayed until 4:00 pm, 

during the day I ran the primary and influents pumps. And 

monitored the work's progress on the drying beds.

Monday 9-Apr-11 8:00 AM 4:00 AM 8 Ablah

Farris Aboud's guys continued work on the beds, after I got them all 

they needed I headed to Zahle to try and get the check valve with 

no luck, and he asked until the end of day to get it, so I went back 

that afternoon with no luck therefore I went to another store that 

gave me a lower price and offered to call once he got it in the store, 

then went back to Ablah and stayed with fares aboud's guys until 

they left, I locked up after them and left at 4:00pm

Tuesday 10-Apr-11 8:00 AM 4:00 PM 7 Ablah
Farris Aboud guys continued work from 8:00 am until 4 pm, I got a 

call from the plumbing store that he got the check valve for me. 

Wednesday 11-Apr-11 8:00 AM 4:00 PM 8 Ablah

Farris Aboud, work on the drying beds, went to zahle to pick up the 

check valve, which was to the correct dimensions, then went back 

to the site, to monitor the progress of work on the drying beds.

Thursday 12-Apr-11 8:00 AM 4:00 PM 7 Ablah Farris Aboud guys working on the drying beds.

Friday 13-Apr-11 8:00 AM 4:00 PM 8 Ablah Farris abboud guys working on the drying beds.

Saturday 14-Apr-11 8:00 AM 4:00 PM 8 Ablah Farris abboud guys working on the drying beds.

Sunday 15-Apr-11 8:00 AM 4:00 PM 8 Ablah Farris abboud guys working on the drying beds.

Monday 16-Apr-11 8:00 AM 4:00 PM 8 Ablah Farris abboud guys working on the drying beds.

Tuesday 17-Apr-11 8:00 AM 4:00 PM 7 Ablah Farris abboud guys working on the drying beds.

Wednesday 18-Apr-11 8:00 AM 4:00 PM 8 Ablah
Farris abboud guys working on the drying beds. (Called Faris 

Abboud)

Thursday 19-Apr-11 8:00 AM 4:00 PM 7 Ablah Farris abboud guys working on the drying beds.

Friday 20-Apr-11 8:00 AM 10:30 PM 14.5 Ablah

First Day we opened the main sewer valve to the plant and got it 

online after working all day on getting it ready for the incoming 

flow, and because the worker that George provided was new, I had 

to stay with him late that night in case anything happened.
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Saturday 21-Apr-11 8:00 AM 6:00 PM 10 Ablah

Second day of plant operation I started teaching the new worker, 

then went to zahle and picked up some items for the plant, buckets, 

bug spray, steel toe shoes, boots, 1'' valves, then went back to site 

where we changed a couple of flushing valves. Get the air blower 

from Fourzol plant and the diaphragm pump in Atieh's truck. (Called 

Farris Abboud)

Sunday 22-Apr-11 9:00 AM 2:00 PM 6 Ablah

Normal plant operations, and training the new employee of George, 

changed 3 broken flushing valves. Went back at night to check on 

their work and the pressure in the plant water tank, since we kept 

finding it empty

Monday 23-Apr-11 8:00 AM 5:00 PM 9 Ablah

Normal plant operation, plus training, cleaning the wet weather 

using a septic truck but with no luck, so I went azzi in zahle and got 

some clamps and 3'' hose for the diaphragm pump.

Tuesday 24-Apr-11 8:00 AM 4:00 PM 8 Ablah

Normal plant operations, started the diaphragm pump and started 

cleaning the wet weather diversion structure had to go to class for a 

bit but I was late leaving and was able to comeback in about an 

hour. Then troubleshot the plant water borehole suction line.

Wednesday 25-Apr-11 8:00 AM 5:00 PM 9 Ablah

Normal plant operations, training. Continue cleaning the wet 

weather diversion structure, we finished it this day, but only the 

influent side. Changed the 2 broken flushing valves at the septic 

receiving pump discharge and at the digester filling lines.

Thursday 26-Apr-11 8:00 AM 5:00 PM 8 Ablah

Normal plant operations, received two loads of septic wastewater 

so I was able to train George's worker on the procedure in 

unloading and continuous water spraying, had to troubleshoot the 

plant water again, borehole suction line, added silicone just above 

the foot valve. (called Matt)

Friday 27-Apr-11 8:00 AM 7:30 PM 11.5 Ablah

Normal plant operations, got 2 liters of gasoline, troubleshot the 

blower with matt. then got a new sparkplug, and cleaned the fuel 

lines and filter until it finally worked. reinstalled the plant water 

borehole suction line, installed some new hoses, stayed until the 

new night guy showed up to meet him and make sure to explain his 

do and don't. 

Saturday 28-Apr-11 9:00 AM 1:00 PM 4
Ablah/ 

Fourzol

Normal plant operations, get to Fourzol and start the blower there 

to make sure they can use it on Monday.

Sunday 29-Apr-11 9:00 AM 12:00 PM 3 Ablah

showed up to get readings then, made a walkthrough the site to 

confirm normal operation, then refilled the balloon at the plant 

water station, and stayed with the worker until he finished spraying 

the tanks.

Monday 30-Apr-11 8:00 AM 6:00 PM 10
Ablah/ 

Fourzol

Normal plant operations in Ablah then after Matt got to site and did 

the walkthrough we headed to Fourzol, where we reviewed the 

progress of work with the Fence there with George, then I waited 

for the welder to get there to install the new support for the box in 

the final clarifier pumping station in Fourzol, and he didn't show up 

until 4:50 pm, and stayed with him until he finished making sure the 

blower was working. then left from there with the big wrench and 

took it to Ablah. (called Atieh and Matt)

Tuesday 1-May-11 8:30 AM 5:00 PM 6.5 Ablah

Took readings, samples and pumped sludge. Worked on the 

borehole suction hose, used silicone to try and stop any leaks, then 

reinstalled it. Started filling SDB #2 from digesters 2 and 3
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Wednesday 2-May-11 8:00 AM 6:30 PM 10.5 Ablah

took readings and samples at Ablah. Installed bleeding valves on 

digester#3 and changed flushing valves on the suction line. Pumped 

clean water from septage receiving to digester 3. Installed the 

suction hose for the plant water and tried it successfully. Roy from 

ABB showed up today and Fixed the flow meter, but I had to 

disconnect it due to the lack of protection from overvoltage. Went 

to Azar and picked up led lights for the panels and replaced the one 

in the septage receiving panel. Called Rizk and asked him to send in 

the garbage truck twice a week and to get was 2 gallons of drinking 

water. 

Thursday 3-May-11 8:00 AM 6:00 PM 10 Ablah

Took readings, and samples and pumped the primary and some of 

the final. Installed a new hose at the trickling filter pump station, 

monitored the unloading of 2 septage trucks. Alarm sounded at 

2:00 pm in the influent panel, so we had to close the valve partially 

to deal with the problem. I received a call from the mayor of Ablah 

informing me that he contracted the Rim water company to send us 

water.

Friday 4-May-11 8:00 AM 4:00 PM 8 Ablah

Saturday 5-May-11 9:00 AM 12:00 PM 3 Ablah Took readings, samples and pumped sludge.

Sunday 6-May-11 10:00 AM 12:00 PM 2 Ablah Took readings, samples and pumped sludge.

Monday 7-May-11 9:00 AM 4:00 PM 7 Ablah

Took Samples and pumped sludge. Went to Zahle and got the parts 

needed to install the old suction line from the borehole, cut the 

elbow off the old line and glued in the new elbow and fittings. And 

let it sit until the next day to be sure it cured. 

Tuesday 8-May-11 8:00 AM 4:00 PM 8 Ablah

Took samples and pumped sludge. Installed the new suction line in 

the borehole, made sure that the foot valve was holding, the quick 

connect I tightened by hand because I didn't have the big wrench.

Wednesday 9-May-11 8:00 AM 5:00 PM 9 Ablah

When I got to the site this morning both Trickling filter tanks were 

offline, so I called matt and we troubleshot it, and got it working 

again, pumped the primary twice, opened 2 telescopic valves in the 

final clarifier to recirculate the sludge back to the trickling filters. 

Jallad came in at 9:30 and changed the oil and filters. received a 

septic load at 2:00 pm. I visited with Matt 2 stores to try and open 

an account for plant water piping. 

Thursday 10-May-11 8:00 AM 12:00 PM 4 Ablah
Took samples and Pumped sludge. Had a problem with the 

generator, which we got fixed, and got  load of septic water. 

Friday 11-May-11 8:00 AM 4:00 PM 8 Ablah Took samples and Pumped Sludge. 

Saturday 12-May-11 8:00 AM 12:00 PM 4 Ablah Took readings samples and pumped sludge.

Sunday 13-May-11 Ablah off

Monday 14-May-11 8:00 AM 4:00 PM 8 Ablah
Took samples, and pumped sludge, then turned the trickling filter 

fans for 1 hour.

Tuesday 15-May-11 8:00 AM 12:00 PM 4 Ablah

go to Ablah, take readings and pump the primary, talk to Matt, 

before heading to Fourzol, had to go to the doctor which sent me to 

the hospital.

Wednesday 16-May-11 0 off, I was in the hospital

Thursday 17-May-11 9:00 AM 4:00 PM 5 Ablah

took samples, readings and pumped sludge. Finished unplugging the 

primary clarifier with Matt, and got it back in working condition, 

and pumped again before leaving. And started using digester # 3.

Friday 18-May-11 8:00 AM 4:00 PM 8 Ablah Took samples, readings and pumped sludge. 
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Saturday 19-May-11 9:00 AM 1:00 PM 4 Ablah

Took readings, samples and pumped sludge. The fuses in the 

trickling filter panel were blown so I troubleshot it and replaced 1 

fuse. Decanted digester 1.

Sunday 20-May-11 8:00 AM 11:00 AM 3 Ablah Took readings, samples and pumped sludge. 

Monday 21-May-11 8:00 AM 4:00 PM 8 Ablah

Took readings, samples and pumped sludge. Installed a new plant 

water pipe to the top of trickling filter#2 but was able to install 

clamps to a height of 4 meters, and hosed the distributor arms and 

walls got them cleaned. Had problems with the generator it turned 

off on its own, called the mayor and matt and informed them of 

what happened, then moved the fuel using a bucket from the 

bottom of 1 fuel tank to the second one and fed the generator from 

it that gave us an extra 200 L. 

Tuesday 22-May-11 6:30 AM 4:00 PM 7.5 Ablah

Took readings, samples and pumped sludge. got a call from the 

guard that the generator didn't start, so I rushed to the site to find 

the fuel level low but not empty called Matt and the mayor and 

tried to restart but wasn't able to. Installed a new plant water pipe 

to the top of the digester, and started hosing the surface of the 

digester # 1. took samples to tal Amara lab for BOD and COD 

testing. Received 2000L of diesel and a load of septic. 

Wednesday 23-May-11 6:10 AM 5:00 PM 11 Ablah

I received a call from the guard that the generator failed to start, so 

I came to site immediately and tried to troubleshoot it, then called 

matt, at 7:00 I called Jallad and they showed up at 8:10 changed the 

fuel filter and cleaned the strainers, and restarted the generator. I 

took readings, samples and pumped sludge. At 2:00 pm the 

generator failed to start again, so I had to call Jallad for the second 

time, and they showed up at 3:30 pm and got it working.

Thursday 24-May-11 8:00 AM 4:00 PM 6 Ablah

Took readings, samples and pumped sludge, had a problem with the 

generator not starting, EDZ voltage problems which cause the 

generator to fail, so I called EDZ and asked they would increase the 

voltage setting at the plant transformer then cleared the fault and 

primed the generator then started it. around 4:00 pm a team from 

EDZ showed up and increased the voltage setting.

Friday 25-May-11 9:00 AM 6:00 PM 5 Ablah

Took readings, samples and pumped sludge. Then I turned off 

digester 3 pumps for decant, which we did a couple of hours later, 

according to the sample we got. Had to leave form 12:00 to 4:00 pm 

since we can't do much out in the heat.

Saturday 26-May-11 8:00 AM 5:00 PM 8
Ablah/ 

Fourzol

Got to Ablah took readings and samples, then pumped primary and 

final clarifiers and charged the plant water, the fuses in the TFPS 

panel blew and changed 2 of them. Then around 3:00 pm headed to 

Fourzol where I started making a hose connection to the top of the 

digester, as soon as I started work I got a call from Ablah that 

Jallad's mechanic showed up to site and started working on the 

generator, I had to go back to Ablah and waited till he was done 

cleaning the fuel filter, then went back to Fourzol and finished the 

connection with one piece missing. which I didn't have.

Sunday 27-May-11 9:00 AM 12:30 PM 3.5 Ablah Took readings, samples and pumped sludge. 

Monday 28-May-11 9:00 AM 2:30 PM 5.5 Ablah

Took readings, samples and pumped sludge. Cleaned the admin 

building, and waited to make sure that the generator ran with no 

problems when the power went out.

Tuesday 29-May-11 9:00 AM 12:00 PM 3 Ablah Took readings, samples and pumped sludge.
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Wednesday 30-May-11 9:00 AM 4:30 AM 7.5 Ablah

Took readings, samples and pumped sludge. Then we loosened the 

flange to drain sludge drying bed #2 and installed new plant water 

piping from the pump discharge to the storage tank next to it. 

Thursday 31-May-11 9:00 AM 6:30 PM 5 Ablah

took readings and samples, then received a load of diesel at 10:00 

am I called the mayor and informed him that we received the diesel, 

then took the receipt for the diesel to the mayor. Stayed on site 

with matt till 12:00 noon, went to class then came back at 4:30 pm 

and stayed on site till 6:30 pm.

Friday 1-Jun-11 8:00 AM 3:30 PM 7.5 Ablah

Took readings, pumped sludge, took samples, took a sample of the 

fuel and mixed it with water to see if it acted normally and it did 

separate. But it was a dark red color fuel. I put back the plug for 

S.D.B #1 and got it ready to be filled with sludge.

Saturday 2-Jun-11 9:30 AM 4:00 PM 6.5 Ablah

Started emptying digester 1 into S.D.B# 1 took readings, pumped 

sludge twice to digester 3, took samples. And had to stay with 

digester 1 until it emptied, had to spray the sludge at the bottom to 

be able to get the most of it.

Sunday 3-Jun-11 10:00 AM 12:00 PM 2 Ablah

Took readings and pumped sludge once and asked the guard to 

pump the second time late afternoon. Made sure the site was in 

good operational condition then left.

Monday 4-Jun-11 8:00 AM 4:00 PM 8 Ablah

Took readings, pumped primary and final sludge. The generator 

wouldn't start at 9:00 am although we had fuel so I called jallad 

which showed up and changed the fuel filter and primed the 

generator and got it started again. 

Tuesday 5-Jun-11 8:00 AM 4:00 PM 6 Ablah
Took readings, pumped sludge, cleaned the fuel line and bled the 

air out of it. Attempted to make a baffle for the S.D.B. 

Wednesday 6-Jun-11 8:00 AM 4:30 PM 8.5 Ablah

Took readings, pumped sludge, took samples. As the generator 

stopped working Jallad showed up to change the oil and was able to 

restart it again.

Thursday 7-Jun-11 8:00 AM 4:00 PM 6 Ablah

Took readings, pumped primary sludge twice, and final sludge 4 

times, bleed the fuel line in the generator and restarted it 

successfully. Influent pump # 1 had a fault, which I reset by 

resetting the thermal  overload.

Friday 8-Jun-11 8:00 AM 2:00 PM 6 Ablah

Took readings, samples and pumped sludge. Cleaned the fuel filter 

and bleed the fuel line and restarted it again. Got the tool from 

Fourzol to remove the weeds at Ablah.

Saturday 9-Jun-11 9:00 AM 12:00 PM 3 Ablah
Took readings, samples and pumped primary and final clarifiers. 

Then bled the fuel line to the generator.

Sunday 10-Jun-11 9:00 AM 12:00 PM 3 Ablah

Took readings, samples, pumped sludge. Cleaned the fuel line on 

the generator. Reset the thermal overload on the trickling filter 

pump#1.

Monday 11-Jun-11 8:00 AM 4:00 PM 8 Ablah

Took readings, Samples and pumped sludge. Bled the fuel line from 

the filter to the generator. Returned the tool back to Fourzol 

because they needed it there. 

Tuesday 12-Jun-11 8:00 AM 12:00 PM 4 Ablah Took readings, Samples and pumped sludge. 

Wednesday 13-Jun-11 8:00 AM 4:00 PM 8 Ablah
Took readings, samples and pumped sludge. Finished installing the 

hose station at the top of trickling filter tank#2.

Thursday 14-Jun-11 8:00 AM 4:00 PM 6 Ablah

Took readings, samples and pumped primary and final sludge, 

cleaned the fuel line to the generator. Went with Matt to Al Khatib 

to look at fuel water separator for the generator and pay for it.
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Friday 15-Jun-11 8:00 AM 4:00 PM 8 Ablah

Took readings, samples and pumped primary sludge twice, and final 

clarifier 4 times. Had to clean the fuel filter for the generator and 

bleed the air out of the fuel line. We started on the line going from 

the plant water tank to the end of the chlorine channel.

Saturday 16-Jun-11 8:00 AM 2:00 PM 6 Ablah

Took readings, pumped primary and final sludge. Cleaned the fuel 

filter on the generator and restarted it again. Then the trickling filter 

panel stopped due to burned relays, I called matt and Majed and 

asked him to send someone asap.

Sunday 17-Jun-11 9:00 AM 4:00 PM 7 Ablah

the generator wouldn't start due to dirty fuel so we cleaned the 

filter and primed it and restarted it again, then took readings and 

pumped primary sludge twice and final sludge 4 times. Majed sent 

his guy to try and fix the panel for the trickling filter, which had 

burned relays, then I went to Baalbek to find relay for him which I 

found 5 but couldn't find any fuses after looking in 6 different 

stores. which Fadi burned again while trying to solve the problem.  

Monday 18-Jun-11 9:00 AM 9:00 PM 12 Ablah

Fadi, Majed's guy came in and fixed the trickling filter panel. the 

generator wouldn't start so we had to let the air out from the fuel 

line and put some fuel in the filter then restarted it successfully. I 

noticed that the septage receiving pump wasn't pumping after we 

received 2 loads of septage, so we tried to back flush it which it 

didn't work then we took the elbow at the top of the pump off then 

tried to back flush it using the septage truck's pump which didn't do 

anything, after back flushing it and seeing the water go to the 

digester but not from the tank I was able to locate the plug, and we 

took that pipe segment off and cleared the line we were done at 

8:00 pm. then we pumped primary and took readings. Al Khatib 

sent in his team that installed a fuel water separator.

Tuesday 19-Jun-11 10:00 AM 11:00 PM 13 Ablah

took readings and pumped sludge twice. We put back the piping for 

the septage receiving pump that took us until 4:00 pm. Then we 

tried it successfully  using the relay from the influent panel since 

majed's guy left us short 1 relay for the panel. At 7:00 pm we 

worked on the piping from the plant water pump along the chlorine 

channel, we added more clamps and welded the end segments 

pumped primary sludge the second time  at 10:30 pm before I left.

Wednesday 20-Jun-11 8:00 AM 6:00 PM 10 Ablah

Took readings, pumped primary and final sludge, took samples. We 

tried to restart the generator but wasn't able to, so I called jallad 

and they sent someone to restart it. Cleaned the admin building. 

After Jallad's latest recommendation and the fact that the generator 

stopped working later that afternoon we emptied one of the fuel 

tanks and tried to move only the more or less clean fuel into the 

second tank and got the isolated. and was able to keep out 200 L of 

the bad fuel in different containers outside the tank.

Thursday 21-Jun-11 9:00 AM 1:00 PM 4 Ablah
Took readings, pumped primary and final sludge. Received fuel from 

the municipality which was much cleaner.

Friday 22-Jun-11 9:00 AM 3:00 PM 6 Ablah

took readings then pumped 2 primary tanks down to the level of 

the suction line of the pump and put them off line while I left the 

third online, to recirculate the water and kept TFT#2 online to try 

and save the bacteria in it.
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Saturday 23-Jun-11 8:00 AM 2:00 PM 6 Ablah

Took readings and drained S.D.B. #2, then headed to Fourzol and 

got measurements of the pipes that needed wrapping to protect 

from freezing. Then took some of the foam I got to Ablah with me 

to Fourzol and showed the workers there how to wrap the pipes at 

the digester.

Sunday 24-Jun-11 10:00 AM 5:00 PM 7 Ablah Took readings and started emptying digester #3 into Bed #2

Monday 25-Jun-11 8:00 AM 5:00 PM 9 Ablah

Took final reading, and pumped digester#1 to both S.D.B. I went to 

Zahle and got foam wrapping for Fourzol plant and pvc wrapping 

tape.

Tuesday 26-Jun-11 8:00 AM 5:00 PM 8
Ablah/ 

Fourzol

Went to Fourzol got the workers working on wrapping the pipes in 

the plant then headed back to Ablah and started wrapping the 

pipes here, then started installation on the second hose station 

atop TFT #1. Then went back to Fourzol to check on the progress of 

work there, and fixed the hose connections at the primary and fine 

screen stations, and septage receiving.

Wednesday 27-Jun-11 8:00 AM 5:30 PM 9.5 Ablah

The welder showed up with the windows guards, got them installed, 

as he was working the generator stopped and didn't work, I had to 

call Jallad after attempting to restart it with no success, then Majed 

came in and Jallad showed up. They got the generator fixed and 

advised not to start it up again until we get new fuel, Majed was 

able to fix the MDB amp readings and Kw readings, and fixed the 

influent panel and the digester panels, by 5 pm he had to leave the 

trickling filter panel for the next visit.

Thursday 28-Jun-11 9:00 AM 1:00 PM 4 Ablah
Clean up admin building and workshop, waited for the tractor and 

gates to be delivered but neither showed up

Friday 29-Jun-11 10:00 AM 4:00 PM 6 Ablah
Waited for the tractor and gates to be delivered but none showed 

up. Installed the signs for the influent and septage receiving stations

Saturday 30-Jun-11 8:00 AM 5:00 PM 9 Ablah

Went to Fourzol zt 7:00 AM and got the workers to Ablah to start 

cleaning the site from weeds and painting the window guards, then 

we wrapped the pipe along the chlorine channel with foam, Went 

to Zahle got varnish and sanded then painted the workbench with 

it. At 4:30 pm took the workers back to Fourzol.

Monday 2-Jul-11 9:00 AM 3:00 PM 6
Ablah/ 

Fourzol

Check up on Ablah and clean up after the guard left the place a 

mess. Then headed to Fourzol for the meeting with Rami and the 

mayors. Then back to Ablah for a meeting with Ablah mayor and 

CDM. 

Tuesday 3-Jul-11 9:00 AM 4:00 PM 7
Ablah/ 

Fourzol

Check up on George's work at Fourzol, then head back to Ablah 

once the gates arrived at Fourzol and waited for the tractor to 

arrive, then took possession of it.

Total hours 322
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5.0  Lessons Learned and Recommendations  
 
Sustainability of Constructed Infrastructure, in the narrow sense of preparing village 
municipality O&M staff to manage the day-to-day responsibilities for wastewater 
service delivery for the three constructed WWTPs (Aitanit, Fourzol, and Ablah), these 
objectives have been addressed and met through the Project Advise and Assist Training 
Program which delivered technical training, O&M systems, and maintenance 
procedures. The project overall assumptions of designing and constructing, appropriate 
technology wastewater treatment systems capable of being operated and maintained by 
local village municipality staff has come true. 
 
In the broader sense, and outside the scope of this SVWWTS project, achieving self-
sustaining local village wastewater treatment systems capable of collecting user service 
fees, retaining, budgeting, and managing resources has not yet occurred. Potential 
future strategies to be considered in the next generation of project designs and/or 
follow-up activities to this Project are discussed below. 

 
5.1    Lessons Learned 

 Lebanon electrical grid power supply is unstable (critical swings in delivered 
voltage) and unreliable (may be off-line for up to 14-hours per day). Electrical 
equipment (control panels, electric motors, switchgear) shortened life and early 
fatigue are certain to occur. 

 WWTP energy costs (electrical grid power plus diesel fuel used for standby 
onsite power generation) makeup about 70% of the total operating costs. Having 
near constant electric grid power supply will reduce total operating costs by half. 

 Household septage waste disposal (commercial waste haul tanker dumping) at 
village WWTPs is happening but remains mostly unregulated allowing 
unscrupulous waste haulers to continue the practice of direct river discharge 
even when within the close proximity of a WWTP with septage receiving 
facilities. 

 O&M programs which build on local management structures have better 
prospects for sustainability than those which establish new or parallel structures.  

 The capacity of newly established village wastewater utilities to manage new 
structures, systems, ideas and funds is low. 

 Ministry of Environment (or any other governmental agency) oversight 
monitoring of treated sewage effluent water quality is not happening which 
contributes to an attitude of unconcern by village municipality staff regarding 
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WWTP performance and achieving treated water quality standards for direct 
river discharge.  

 
5.2    Recommendations 

 Look for ways to continue capacity building efforts for village municipality 
WWTP O&M staff so that already learned skills and procedures will not be lost 
due to lack of municipality management and government watchdog agency 
oversight. 

 Private sector local service companies should be considered as an alternative to 
village direct hired O&M staff working at new WWTP facilities. 

 USAID to consider providing assistance to Lebanon decision makers regarding 
standards and regulations for reuse of reclaimed wastewater. 

 Look for Ministry of Agriculture laboratory facilities (Bekaa region near existing 
WWTPs) which can support village WWTPs by providing analysis of water 
quality samples. 

 WWTP biosolids from sludge drying beds provides an opportunity for co-
composting with local agriculture waste trimmings to produce a better and safer 
reusable biosolids product. 
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Fourzol WWTP – Effluent Outfall Location at Litani River – Continues to receive non authorized solid waste 
dumping by local residents 

             
Fourzol WWTP – Effluent Outfall Location at Litani  
 

                       
         Fourzol WWTP – Digested sludge being added to the sludge drying bed 
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      Fourzol WWTP – Operator Skill test – Fuel Storage Bulk Tank Daily Level Measurement 

      
       Fourzol WWTP – Operator Skill test – Preparing Daily Operations Report 
      

      
    Fourzol WWTP – Operator Skill test – Fine Screen Cleaning 
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      Fourzol WWTP – Operator Skill test – pH Meter Calibration 
 

     
    Fourzol WWTP - Farmers plugging the final effluent line outside the fence of the WWTP & pumping to their crops 
 

     
Fourzol WWTP – Effluent gravity pipeline inspection manhole with missing (stolen) cast iron cover (typical of five 
missing covers) 
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    Fourzol WWTP - Septic waste haul truck dumping at the septic resaving station 
 

    
Fourzol WWTP – Operator Training – Demonstration of Learned Skills 
                              

     
   Fourzol WWTP – Operator Training – 60-minute Setteability Test 
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 Fourzol WWTP – Operator Training – Dissolved Oxygen Meter Calibration Procedure 
 

 
Fourzol WWTP – Operator Training – Dissolved Oxygen Field Measurement 
 

 
Fourzol WWTP – Operator Training – pH Meter Calibration and Use 
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Fourzol WWTP – Operator Training – Dissolved Oxygen Field Measurement 
 

 
Fourzol WWTP – Operator Training – Dissolved Oxygen Field Measurement 
 

  
Fourzol WWTP – Operator Training – Daily Process Control Record Keeping 
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Fourzol WWTP – Operator Training – Dissolved Oxygen Field Measurement 
 

 
Fourzol WWTP – Operator Training – Fuel Tank Level Measurement 
 

 
Fourzol WWTP – Operator Training – Daily Evaporation – Pan Test  
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Fourzol WWTP – Operator Training – Portable Diaphragm Pump Routine Lubrication and Exercise 
 

 
Fourzol WWTP – Operator Training – Safety Air Blower - Routine Lubrication and Exercise 
 

 
Fourzol WWTP – Operator Training – Chlorine Solution Feed Pump O&M 
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Fourzol WWTP – Operator Training – Sludge Pump Packing Gland Adjustment 
 
 

 
Fourzol WWTP – Operator Training – Pump Capacity Testing – Wetwell Drawdown Method 
 

 
Fourzol WWTP – Operator Training – Generator Fuel Management – Calculating Daily Fuel Usage 
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Aitanit WWTP – Grade-7 School tour of the WWTP  
 

                            
Aitanit WWTP – Grade-7 School tour of the WWTP  
 
 

                         
Aitanit WWTP – Grade-7 School tour of the WWTP  
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                              Sludge drying bed filling process 
                     

                      
Aitanit WWTP – Control Panel Final Inspection and Troubleshooting  
 

                  
Aitanit WWTP -– CDM Instructor teaching course on Basic Math for WWTP Operators 
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Aitanit WWTP – CDM Instructor teaching course on Basic Math for WWTP Operators 
 

            
Aitanit WWTP – Plant operators attending training session 
 

           
Aitanit WWTP – Operator Skill Tests – Basic Math for WWTP Operators 
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Aitanit WWTP – Operator Skill Tests – Basic Math for WWTP Operators 
 

          
Aitanit WWTP – Operator Skill Tests – Fuel Tank Level Measurement 
  
 

         
 Aitanit WWTP – Operator Skill Tests – Trickling Filter Rotary Distributor – Routine Lubrication and Checks 
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Aitanit WWTP – Operator Skill Tests – Dissolved Oxygen Meter Calibration and Use 
 

                              
Aitanit WWTP – Operator Skill Tests – Trickling Filter Fan – Routine Lubrication and Inspection Checks 
 

         
Aitanit WWTP – Operator Skill Tests – Primary Sludge Pump Controls 
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Aitanit WWTP – Operator Skill Tests – Daily Process Control & Recordkeeping 
 

         
Aitanit WWTP – Operator Skill Tests – Daily Process Control & Recordkeeping 
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INTRODUCTION TO WASTEWATER SYSTEMS 

WHAT IS IN THIS LESSON? 

1. Introduction 

2. Sources of Wastewater 

3. Impact of Wastewater 

4. Other Water Quality Considerations 

5. The Solution 

6. Natural Treatment 

7. Biological Process 

8. Manmade Treatment 

9. The Collection System 

10. Treatment Facilities 

11. Preliminary Treatment 

12. Primary Treatment 

13. Biological Treatment 

14. Chemical Treatment 
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َاه المبتذلة ة ألنظمة الم  مقذ
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INTRODUCTION TO WASTEWATER SYSTEMS 

َاه المبتذلة ة ألنظمة الم  مقذ
INTRODUCTION 

What is Wastewater? 

We use water to wash our hands, wash the dishes, take a shower and flush the toilet. Water 

may also be used to clean the streets and to process foods such as olives and vegetables. 

The water picks up material associated with its use called contaminants. The water then 

carries the material away from houses and other buildings to the treatment plant. This used 

water is called wastewater. 

 مقذمة
َاه المبتذلة ٌ الم  ما ه

 



Lebanon Small Villages Wastewater Treatment Systems     Lesson No.1 

Advise & Assist - O&M Training Program 

 

Page 1-4 

 

SOURCES OF WASTEWATER 

 ٌ َاه الصزف الصح  مصادر م

Three Categories 

The used water (wastewater) is placed into one of three categories. The categories are 

based on the source of the wastewater. The three categories are: domestic wastewater, 

storm water and industrial wastewater. 
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Domestic Wastewater 

Domestic wastewater is the wastewater produced by homes, businesses, schools, hospitals, 

clinics and other typical buildings found in any town or village. Domestic wastewater 

includes human waste and graywater (water from sinks, showers, washing machines, etc). 

 

Storm Water 

Storm water includes surface runoff from streets, the ground and roof drains. 

Industrial Wastewater 

Industrial wastewater is water coming from common industries such as olive press 

operations, produce wholesalers, chicken processing plants, cereal producers, leather 

manufacturers, butcher shop, and other similar sources. Industrial wastewater contains 

contaminants other than human waste. 
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IMPACT OF WASTEWATER 

Introduction 

The impact of using water to carry away contaminants depends on the source and quantity 

of the wastewater and how it is handled, collected, transported and method of disposal. 

Disease and Human Waste 

For instance, human waste contains microorganisms that can cause disease. These 

microorganisms are commonly called germs, but more technically should be called 

pathogenic organisms. One drop of wastewater containing human waste can contain 

millions of these disease-causing microorganisms. 

ة زٍ المزاض والمخلفات البش  

 

 

ضالد  يٍ ان لغشح وازذح 
ً انجششخَ ٌ ػه  تستى
الٍَُ انكبئُبد  يٍ ان

ًسججخ اليشاض  ان
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Disposal in the Litani River 

When domestic wastewater is disposed of in the Litani River, the disease-causing 

microorganisms are carried downstream and may be used for farm irrigation by another 

village or children may swim in the contaminated water. 
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 محطة مياه

جة  محطة معال
خارجي ق ال دف  ال

 محطة مياه

 الجريان السطحي
 

ِ بًُ  يأخز ان

 ٍ د ي فُ تتسىل انضال ٍ ك يثبل ػ
 ٍ ة ف ٌ تصجر يبُِ انشش ً أ لشخَ إن

 لشخَ أخشي
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OTHER WATER QUALITY CONSIDERATIONS 

َاه ة الم َ  اعتبارات اخزى لنوع

Water Quality 

Besides the health problems associated with untreated or partially treated wastewater 

there are other considerations that have to do with the degradation of the quality of the 

receiving stream. 

لمَاه وعَة ا  ن

The Aquatic Environment 

When wastewater is discharged into the Litani River it becomes an additional food source 

for the microorganisms in the River. This addition of food to the river causes an increase in 

the number of microorganisms. They multiply in response to the added food supply. As they 

consume this food, they also consume oxygen from the River. It is possible for the food 

supply to be so great that the increased numbers of microorganisms use more oxygen than 

the Litani River can supply, reducing the oxygen content of the River. The result is a 

deterioration of the quality of the water and the death of fish and other aquatic life. 
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Solids in the Litani River 

Some material that is deposited into the Litani River is suspended in the water. This material 

is commonly called solids. These solids can become lodged in the gills of fish making it 

difficult for them to breathe. 

 صَبدح انكبئُبد انسخُ 
ًىاد انغزائخُ) ٍ ان (َظشا نهضَبدح ف  

 

ًىاد انصهجخ انؼبنمخي ًىع ان د  
ٍ لذسح انتفُس) م ي ٍ انخبُشىُ تمه د انؼبنمخ ف بًُ (اندس  
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Recreation 

Along with the food and solids are the disease-causing microorganisms that we have spent 

so much time discussing. Besides the contamination of a downstream user’s irrigation water 

supply, these same organisms can pollute the swimming area near where the wastewater 

enters the Litani River and further downstream at the Litani Lake. As a result, individuals 

using this area can become infected with the disease carried by the wastewater. 

 

THE SOLUTION 

 

What is the Solution? 

The solution to human contamination within the village or community is to reduce contact 

with human waste. The solution to deterioration of water quality and preventing 

contamination of the Litani Rivera downstream users’ water supply is proper treatment. 

Treatment can be natural or manmade. 
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NATURAL TREATMENT 

Nature’s Way 

Nature has three ways of naturally dealing with waste. One is the process of dilution. The 

second is the movement of waste and the cleansing of water through the hydrological cycle 

and the third is the biological process of reducing the waste to harmless material. 

 

 

BIOLOGICAL PROCESS 

Food 

The third natural treatment process is called the biological process. When wastewater 

enters the Litani River, the microorganisms in the water eat material in the wastewater. In 

the process of eating this material, they increase their numbers and consume the oxygen 

that is dissolved in the water. 
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Oxygen 

In the natural process, the oxygen is replenished by the water flowing downstream over 

rocks where it is aerated. In addition, oxygen is added to the Litani River water by the action 

of the wind on the surface. 

Overload 

When the quantity of oxygen used by the microorganisms in the Litani River water exceeds 

the quantity of oxygen that is entering the water, the quality of that water starts to 

deteriorate. The result is an unfavorable condition which may cause the death or reduction 

of aquatic life including fish. 

 

 

MANMADE TREATMENT 

When natural treatment is not sufficient, we must turn to manmade treatment systems in 

order to prevent disease and protect the Litani River waters. These systems are commonly 

called sanitary facilities and are composed of two general groups of components; the 

collection system and the treatment plant. 
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THE COLLECTION SYSTEM 

Individual System 

The collection system may consist of individual holding tanks that are pumped and hauled 

or piped sewer systems. 

 نظام الجمع 

ً  نظام الجمع الفزد

ٌ هُذ م تم م ثظُبو لسبع يٍ زفش صسخُ تضخ او تسست او تتص  ٌ .لذ َتأنف انظُبو انفشد  

 

 يسغخ سفغ غبعسخ
 

فُ ظُ  فتسخ انت
 

سُ  تفُ

 فتسخ انصبُخَ
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Piped System 

A piped system is composed of a network of pipes that collect the wastewater and move it 

to the treatment plant (or directly to the Litani River if no treatment plant is available). Most 

piped systems work by gravity, that is, they are sloped downhill from the house to the 

treatment plant.  

 

Sewage Pumping Station 

The topography of some villages does not allow a collection system to work entirely by 

gravity. Pumping stations are often needed to pump the wastewater over hills or to just lift 

it up and move it along its way. 

 محطة الزفع

ؼبندخ  ً ِ انًجتزنخ ثبندبرثخُ نغبخَ يسغخ ان ًُب ؼخ الاسض ثدش ان ًر عجُ ػذُئز هَضو يسغخ ضخ ارا نى تس
م ثبندبرثخُ  ة او نسًتىي يؼٍُ زتً تسُ ِ فىق انهضب ًُب .نشفغ ان  

 

Manholes 

To allow access into the collection system for maintenance, manholes are installed at 

specific locations in the system. 

 حفز التفتَش

كٍ و َمبط ذ  َتى ثُبء زفش انتفتُش فٍ أيب ً شجكخ ثبنى انصُبخَنؼًبل  يسذدح فٍ انشجكخ نهسًب صىل ان
 انًدبسشَ نصُبَتهب وتُظفُهب ػُذ انسبخخ 
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TREATMENT FACILITIES 

THE BASICS 

Influent and Effluent 

A treatment plant utilizes a combination of physical, biological and chemical processes in 

order to treat the wastewater. The wastewater stream that enters a plant is called the 

influent. The flow out of the plant and into the Litani River is called the effluent. 

 منشآت المعالجة

 الساسَات 

 الذفق الذاخل والتذفق الخارج

ؼبندخ فٍ  ً يٍ انؼ فشصلانتستخذو يسغخ ان ِ يضَح  ًُب ؼبندخ ان ً ًُبئخُ ن خخُ وانكُ هُبد انفضَُبئخُ، انجىُنى ً
ً انسًغخ ثـ. انًجتزنخ ِ انًجتزنخ انذاخهخ ان ًُب ًً ان م" -تس ؼبندخ " . انذفك انذاخ ً ِ ان ًُب ًً ان كًب وتس

ً يٍ انًسغخ ان ٍَ انخبسخخ  هغُب هش ان ".انذفك انخبسج" َ  

 

Wastewater Content 

The material contained in domestic wastewater can unscientifically be divided into five 

categories. 

 Material that sinks 

 Material that is dissolved in the water 

 Material that floats 

 Material that is suspended in the water 

 Pathogenic microorganisms 

لمَاه المبتذلة  محتوى ا

ً كٍ تمسىُ ان ً ً سً فئبد يٍ ان ً خ خًُ ان ِ انًجتزنخ ثغشمَخ غشُػه ًُب ىًخىدح فٍ ان  :ىاد ان

 ىًاد انتٍ تغشق  ان

  ِ ًُب ٍ ان زوة ف ىًاد انتٍ ت  ان

  ىًاد انتٍ تؼىو  ان

  ِ ًُب مً ػبنمخ فٍ ان ىًاد انتٍ تج  ان
 هشخَ انسًججخ وانُبلهخ اليشاض ًد  انكبئُبد انسخُ ان
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Physical Treatment 

Treatment processes designed to remove those items that sink or float are generally 

physical processes and are called preliminary treatment and primary treatment. 

ة اٍئَ  المعالجة الفزَ

Biological Treatment 
Processes designed to convert the material that is suspended into material that will either 

sink or float are usually biological processes and are called secondary treatment. 

Chemical Treatment 
While each of the processes removes some pathogenic organisms, it is the disinfection 

process that is the most effective in this action. This is normally a chemical process. This 

treatment plant uses the chemical chlorine (hypochlorite) to disinfect the treated 

wastewater before discharging the final effluent water into the Litani River. 

Summary 
The treatment process does not destroy the material that is in the wastewater, it only 

removes it from the water. Material that is removed is called sludge. It is not harmful and 

can be disposed of in landfills or   used as a soil conditioner for certain agriculture. 
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`  

Process Flow Diagram - هخُ انتذفك ً  يخغظ ػ
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PRELIMINARY TREATMENT 

First Process 

The first treatment process in the treatment plant is preliminary treatment. This process is 

used to remove rags and grit that could damage other equipment in the plant. 

َة   المعالجة المبذئ

ة الو ليالعملَ  

هٍ  ؼبندخ فٍ انًسغخ  ً هُبد ان ً ً ػ ؼبندخ انًجذئخُ"اون ً هخُالصانخ انخشق وسواست "ان ً ِ انؼ هز ، تستخذو 
اد انًسغخ م يؼذ م انتٍ لذ تؼغ . انسص وانشي  

 

Equipment 

The equipment used to do this is trash racks and fine screens. 

 المعذات

نً هخُ الو ً ِ انؼ اد انتٍ تمىو ثهز ؼذ ً .هٍ انًصبفٍ ان  

 

 

PRIMARY TREATMENT 

Second Process 

The second stage of the treatment process is called primary treatment. This process is used 

to remove those materials that either float or sink. The major component in the primary 

treatment process is a rectangular tank with a steep sloped hopper bottom called a clarifier.  
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BIOLOGICAL TREATMENT 

Natural Treatment Expanded 

The third stage of treatment is a biological treatment unit. This process is an adaptation of 

the natural biological treatment process found in rivers. This process uses microorganisms 

that occur naturally in the wastewater to reduce the wastewater material to a product that 

can be disposed of without causing harm to people or the environment. 

 

Secondary Treatment 

This biological treatment process is called secondary treatment. At this treatment plant the 

secondary treatment process uses Trickling Filters (Biotowers) for biological treatment of 

the wastewater.  

 

Trickling Filter (Biotower) Plant 

General Description 

The purpose of trickling filters is to remove nonsettleable suspended and dissolved organic 

matter from settled sewage. This is accomplished by a biological slime growth on the filter 

media. Aerobic biological activity reduces the organics in the raw wastewater and produces 

a settleable sludge which is removed in the Secondary Clarifier. 
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CHEMICAL TREATMENT 

Chlorine 

The clear water from the secondary clarifier is sent to a rectangular basin called a chlorine 

contact chamber. Chlorine (hypochlorite solution) is added to the flow as it enters the basin. 

The basin allows for sufficient contact time for the chlorine to drastically reduce the 

remaining number of pathogenic microorganism. 

ةالمعالجة  َ َائ كَم ال  

رٍن  الكلو

” ”
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INTRODUCTION TO WASTEWATER SYSTEMS                                      WORKSHEET 

  

1. Wastewater is: 

__________________________________________________________  

__________________________________________________________  

 

  

 

2. The three categories of wastewater are: 

a. _____________________ 

b. _____________________ 

c. _____________________ 

                                                          

                                                          

                                                            

3. The two main reasons for treating wastewater are: 

a. Prevent the spread of _________________________ 

b. Protect ___________________ _______________________ users. 
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4. In order to reduce the probability of the spread of disease in a community it is best to: 

______________________________________________________________ 

______________________________________________________________ 

 

5. Microorganisms that cause disease are called ________________________ organisms. 

 

                                          

6. Describe how untreated or partially treated wastewater impacts the aquatic 

environment? 

______________________________________________________________ 

_____________________________________________________________________ 

______________________________________________________________ 

_____________________________________________________________________ 
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7. The primary function of a wastewater collection system is to reduce 

____________________ with human waste and thus reduce the _______________ of 

disease. 

                    

                                          
 

8. There are three natural processes of treating wastewater. They are: 

 

a. ____________________________ 

b. ____________________________ 

c. ____________________________ 

.............................. -أ   

..............................-ة   

.............................. -ج   

9. Using the treatment plant shown below identify the four basic treatment processes. 
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A              أ  

B              ة  

C              ج  

D              د  

E              ِ  

F              و  

G              ص 

H             

10.  The two reasons for the use of a wastewater treatment facility are: 

a. Prevent the spread of ___________________________ 

b. Reduce the impact on ____________________    _________________ users. 
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CHARACTERISTICS OF WASTEWATER 

WHAT IS IN THIS LESSON? 

1. The composition and characteristics of wastewater 

2. pH and the components of its scale 

3. Description of settleable solids, suspended solids, dissolved solids and total solids 

4. The difference between organic and inorganic material found in wastewater 

5. The difference between aerobic, anaerobic and facultative organisms 

6. The temperature ranges for microorganisms 

7. The three shapes of bacteria 

8. Typical waterborne diseases caused by bacteria and protozoa 

9. The process that bacteria use to collect and process food 

10. The impact that increased organics have on water quality of a receiving stream 

11. The appearance and odor of septic and fresh sewage 

12. The different flow characteristics of a wastewater system 

13. The temperature DO relationship in water 

14. The common gases found in septic wastewater 

15. The difference between aerobic and anaerobic decomposition 

16. The importance DO has in wastewater treatment 
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.  

.  

.  

.  

.  

.  

.  

.  

.  

.  

.  

.  

.  

.  

.  

.  



Lebanon Small Villages Wastewater Treatment Systems     Lesson No.2 

Advise & Assist - O&M Training Program 

 

Page 2-3 

 

CHARACTERISTICS OF WASTEWATER 

WHAT IS WASTEWATER? 

WATER AND WASTEWATER 

Sewage or Wastewater? 

In this lesson, reference will be made to wastewater. The term wastewater is a broad, 

descriptive term. Generally, it includes liquid and water containing solids from homes, 

businesses and industry.  

 

From Water to Wastewater 

Wastewater is primarily water from the drinking water system and from leaks in the 

collection system. This water is used to carry waste from homes and businesses into 

collection systems and ultimately to wastewater treatment facilities or disposal. 
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Types of Wastewater 

If a collection system (called a sewer) is attached to homes and businesses in the 

community, the sewer is classified as a sanitary sewer and the treatment plant at the end of 

the pipe treats domestic sewage. If the sewer system also collects storm runoff, as well as 

domestic sewage, the sewage system is classified as a combined sewer and the treatment 

plant receives domestic sewage along with storm water during storm events. 

 
Mostly Water 

On average, domestic wastewater contains 99.9% water and 0.1% solids. These solids or 

impurities are sometimes called constituents. These constituents and the components of 

the water are called the characteristics of the wastewater. 

 

 

 

 

Drinking Water 

The characteristics of the wastewater are influenced by the quality of the drinking water 

system, the quantity of leakage into the collection system and the material placed into the 

water by homes, businesses and industry. 
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CHARACTERISTICS 

INTRODUCTION 

Three Categories 

The characteristics of wastewater can be divided into three categories 

 Physical  

 Chemical and 

 Biological 

 
  

  

Physical 

The physical characteristics of wastewater include, flow, color, odor, temperature, turbidity 

and appearance. 

 

Chemical 

The chemical characteristics include the solids, gases and chemical constituents found in the 

wastewater. 
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Biological 

Each drop of wastewater contains millions of bacteria as well as other microorganisms. The 

biological characteristics of wastewater include these microorganisms, how they are 

impacted by the physical and chemical changes of the wastewater and how the 

microorganisms impact the wastewater. 

 

 

PHYSICAL CHARACTERISTICS 

INTRODUCTION 

Physical characteristics include flow, temperature, color, odor, turbidity and appearance. 

 

 

FLOW CONSIDERATIONS 

HYDRAULIC LOADING 

The flow into a wastewater treatment plant is called the hydraulic loading. Each process unit 

in a treatment plant is designed to provide the most efficient treatment when the hydraulic 

loading is within a specific range. This range is selected by the design engineer. 
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Average Flow 

Wastewater treatment plants are designed to handle average flows. There’s always some 

surface water and ground water that enters the collection system through breaks in the 

lines and some water exits through these same breaks. If the rain or snow melt is heavy, 

flows to the plant will increase. If the ground is tremendously dry, some decrease in flow 

could result as sewage escapes from the collection system into the ground. 

 

Dry Weather and Wet Weather Flow 

Wastewater treatment plant design identifies wet and dry flow requirements. The wet 

weather flow is called peak flow. Flows above the peak flow could cause sewage to backup 

into the collection system and thus constitute a violation of the permit. This condition 

should be avoided. 
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Reporting Requirements 

In addition to flows at the plant and lift stations being recorded and reported on monitoring 

reports, they are important information for the operator. Process control and system 

analysis require accurate flow readings. Flow meters must be calibrated and maintained to 

reflect accurate flow readings. 

 

COLOR AND ODOR 

Fresh Sewage 

If domestic sewage is delivered to the wastewater plant in a timely manner, the sewage will 

be gray in color and have a musty but not offensive odor with observable particles of paper, 

food, and “other” solids. Sewage with this appearance and odor is called fresh sewage. 

 

 

Septic Sewage 

If wastewater is allowed to become old it will become anaerobic or septic, and the color and 

the odor will change. Septic wastewater has a black color and a smell resembling rotten 

eggs. Septic sewage is very difficult for a biological treatment plant to treat. 
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Treating Septic Sewage 

Continuous flow of septic sewage from the collection system is more difficult to treat than 

the septic material delivered by a septic tank truck. While the septic tank material is hard to 

treat, it is usually a small percentage of the flow and thus the aerobic bacteria at the plant 

can usually buffer its impact. If the overall influent flow to the plant has become septic, it 

will be very difficult to stimulate aerobic activity. 

 

TEMPERATURE 

Impact on Biological Activity 

Temperature is very important to biological activity. The lower the temperature, the slower 

the biological activity. A rise in temperature increases biological activity. In conventional 

wastewater systems, sewage maintains an ambient temperature of about 13oC (55oF) due to 

biological activity. The temperature fluctuations that naturally occur in the influent should 

be documented daily. These changes can be used to make operational changes in the plant. 

For instance, as the temperature increases, biological activity increases and thus more 

oxygen may be needed. The increased demand for oxygen could require turning on  the 

trickling filter vent fans.
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Decrease in Temperature 

As temperature decreases, biological activity also decreases. It is important to monitor 

temperature and take the bacterial activity into account when contemplating operational 

changes and troubleshooting systems. In freezing conditions, additional time is required for 

biological wastewater treatment to take place. 

 

TURBIDITY 

Definition 

Turbidity in wastewater is caused by suspended solids, usually particles of colloidal size. 

Turbidity is defined as that property of wastewater that causes light to be scattered or 

absorbed. High turbidity wastewater appears cloudy, whereas low turbidity wastewater 

often sparkles with clarity. Wastewater with low turbidity can still have dissolved solids, 

because most dissolved solids do not cause light to be scattered or absorbed. The 

measurement of turbidity can be a quick method of evaluating the quality of the final 
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effluent of a wastewater plant. Materials that cause turbidity can provide a place for 

microorganisms to hide and avoid disinfection. 

 

CHEMICAL CHARACTERISTICS 

Introduction 

The chemical characteristics of wastewater include solids, gases and the chemical 

constituents of the wastewater.  

SOLIDS 

Introduction 

Even though the solids content of the wastewater is only a small percentage (0.1%) of the 

total volume, their objectionable characteristics are one of the principle reasons for 

wastewater treatment. One of the primary functions of a wastewater treatment plant is to 

reduce and/or remove as many of these solids as possible. Therefore, it is important that 

the operator understand the nature of these solids. 
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Divisions of Solids 

All of the solids found in wastewater can be placed into one of two general groups. The 

solids are either organic or non-organic. Non-organic solids are called inorganic solids. 

 

ORGANIC MATERIALS IN WASTEWATER 

Description 

Organic solids come from plants and animals and contain oxygen and carbon. The principle 

organic compounds found in wastewater are proteins, carbohydrates, and fats. Most 

organic solids are a food source for microorganisms and are therefore said to be 

biodegradable. If not removed by treatment, they will decompose to produce objectionable 

odors and other undesirable conditions. Their removal and stabilization is therefore one of 

the primary objectives of wastewater treatment. 
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Source of Organic Material 

Organic material in wastewater includes any kitchen waste washed down drains, all sanitary 

connections including showers and toilets, and laundry facilities including clothes and dish 

washing. Basically, organic material includes any animal or vegetable material in sewage. 

Organic solids are a source of food for the bacteria in a wastewater treatment plant. The 

bacteria decompose the organic material in the wastewater so that the wastewater has a 

minimum impact on the environment. Because the wastewater treatment facilities are 

aerobic, it is important for this organic material to arrive fresh to the wastewater treatment 

plant. This allows the bacteria to provide the most complete treatment. 

 

INORGANIC MATERIALS IN WASTEWATER 

Description 

Inorganic solids include sand, gravel and silt, as well as the minerals or metals present from 

the water supply. Inorganic solids do not contain carbon and are not derived from living 

material and are therefore inert and cannot be decomposed. 
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Source of Inorganic Material 

The inorganic material in sewage includes plastic, rubber, sand, grit, egg shells, etc. Specific 

inorganic materials that cause wastewater plant problems include disposable diapers, 

plastic food containers, clothing, cans, bottles, soils, sand, plastic, toys, plastic bags and 

many others. These materials are not biodegradable, that is, they will not decay or burn. 

 

Impact on Treatment 

Inorganic materials will not breakdown in aerobic or anaerobic wastewater treatment 

systems. Eventually, these materials must be removed from the treatment system. Influent 

screening is used to reduce the impact inorganics have on the plant. 
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SOLIDS GROUPINGS 

Introduction 

While all solids are either organic or inorganic, it is common practice to describe the solids 

found in wastewater in other categories based on test results. These results are used to 

determine the efficiency of the treatment process. The key point here is that the solids 

found in wastewater are defined, not by their size but by the test used to identify them. The 

following is a brief description of the seven types of solids found in wastewater. These seven 

are: 

 Settleable solids 

 Floatable solids 

 Suspended solids 

 Dissolved solids 

 Colloidal solids 

 Total solids 

 Volatile solids 
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Settleable Solids 

If the wastewater is allowed to sit quietly, as it does in a clarifier, most of the suspended 

solids will settle out and some solids will float. Solids that will settle in one hour in a funnel 

shaped glass, called an imhoff cone, are called settleable solids. Therefore, we can say that 

settleable solids are those solids that are heavy enough to settle in a specific period of time. 

The quantity of settleable solids in wastewater is measured and reported as mL/L. 

Floatable Solids 

There is no test for floatable solids. However, materials such as oils, grease, plastic and 

rubber goods will float. Most floatable material is not easily biodegradable by aerobic or 

anaerobic bacteria and is removed in the primary clarifier and sent to the digester.

Suspended solids 

If a sample of wastewater is thoroughly mixed and observed, it is typical to be able to see 

solids suspended in the liquid. When this sample is poured through a glass fiber filter, the 

material that is captured on the filter is called suspended solids (also called total suspended 

solids, TSS). Notice that if our sample were raw sewage, the suspended solids would include 

settleable and floatable solids. The quantity of suspended solids (TSS) in wastewater is 

measured and reported as mg/L. 
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Suspended & Settleable 

It is also important to note that the settleable solids contain some suspended solids. That is, 

settleable solids contain that portion of the suspended solids that will settle in a prescribed 

period of time.  

 



Lebanon Small Villages Wastewater Treatment Systems     Lesson No.2 

Advise & Assist - O&M Training Program 

 

Page 2-18 

 

 
 

Dissolved Solids 

When our sample was poured through the glass fiber filter, a portion of the solids were 

caught on the filter (TSS) and a portion passed through the filter. The portion that passes 

through the filter is called dissolved solids. Approximately ninety percent (90%) of these 

solids are truly dissolved in the wastewater. The remaining ten percent (10%) are so small 

الس فلتز فيبز   

 الجوامد العبلقت

 الجوامد الذائبت

 القمع 

 الجوامد المتزكدة

 عيىت

 وعبء التبخز

 الجوامد العبمت
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that they are held in solutions. These solids are called colloidal solids. The quantity of 

dissolved solids in wastewater is measured and reported in mg/L. 

 

 

Colloidal Solids 

colloidal solids are suspended solids that are so small they will not settle even if allowed to 

sit quietly for days or weeks. They are not dissolved but even though they are extremely 

tiny, they often make the wastewater cloudy. In general, anything less than 1 micron 

(1/1000 of a millimeter) is considered a colloidal particle. Fine silt, tiny particles of 

vegetation, and bacteria are examples of colloidal particles. This is the only solid that has 

been defined by size. In addition, there is no specific test for colloidal solids. They are part of 

the dissolved solids and are not tested independently. 

 

 

Total Solids 

If a portion of our original raw wastewater sample were poured into a ceramic evaporating 

dish and the water was allowed to evaporate, a residue would be left behind. This residue is 

called total solids. Total solids contain the suspended (includes floatable and settleable 

solids) and dissolved portions of the solids. The quantity of total solids in wastewater is 

measured and reported as mg/L.
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Volatile Solids 

Volatile solids are determined by igniting the above samples at 550oC and weighing the 

ashes. This test can determine inorganic compounds (inorganics do not burn at 550oC) and 

the test is used to determine microorganism densities. 

 الجوامد المتطايرة

 

 

 

 

SOLIDS AND TREATMENT 

Influent and Effluent 

One of the key measures of the efficiency of the treatment process is to measure the 

reduction in total suspended solids (TSS) through the plant. This is accomplished by 

comparing the TSS in the influent to the TSS in the effluent. The reduction in TSS is not 

accomplished by a single treatment process. Each process unit contributes to the overall 

reduction in the following ways. 
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Preliminary and Primary Treatment 

Settleable solids and floatable material are removed by the preliminary and primary 

treatment processes. In the removal of these solids, the TSS is also reduced. 

 

Secondary Treatment 

After preliminary and primary treatment suspended and dissolved solids remain. The 

bacteria in the treatment process use the suspended and dissolved solids for food. They 

convert these solids to water, gases and settleable solids. While we measure the reduction 

of TSS as the efficiency of the treatment process, it is the dissolved solids that make up the 

major portion of the food supply for the bacteria in the secondary treatment process. 
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NUTRIENTS 

Impact on Biological Activity 

The proper nutrient balance for proper biological activity is defined as the Carbon: Nitrogen: 

Phosphorous ratio. This ratio requirement for wastewater treatment is 100:5:1 for every 

100 kg of Carbon (BOD) entering the treatment plant, 5 kg of nitrogen (ammonia nitrogen + 

nitrate + nitrite) is required and 1 kg of phosphorous (as orthophosphate) is required to be 

available to the bacteria. If these minimum requirements are not met, the bacteria that will 

survive will not perform as expected. In another words, the nutrient deficient treatment 

plant will not make a clear effluent or produce a sludge that will settle or smell very good.

 

 

DISSOLVED GASES 

What Gases? 

Oxygen, carbon dioxide, hydrogen sulfide, methane and nitrogen are examples of gases that 

dissolve in wastewater. With the exception of oxygen, all of these gases are produced by the 

decomposition of organic material. Not all gases dissolve to the same extent. Some dissolve 

easily and others not as well. Oxygen and carbon dioxide are two dissolved gases that are 

important to wastewater operations. 
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DISSOLVED OXYGEN 

The Impact of Dissolved Oxygen 

Dissolved oxygen or D.O. is important to most aquatic organisms and to secondary 

treatment plants. It is of particular importance in the Litani River and Lake Qaraoun as an 

indicator of water quality. The amount of oxygen that can be dissolved in wastewater 

depends upon the temperature. The higher the wastewater temperature, the lower the 

saturation level; the lower the water temperature, the higher the saturation level. The 

trickling filter treatment process helps add oxygen into the wastewater to stabilize the 

organic matter before it is discharged into the River.  

 

OTHER SEWER GASES 

Result of Biological Action 

As mentioned above, there is a multitude of gases besides oxygen present in sewage. Most 

of these gases are byproducts of the decomposition of organics. While nothing can be done 
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to stop the production of most of these gases, an understanding of their effect and possible 

hazards will help in the overall operation of the sewer system. 

 

The Impact of Carbon Dioxide 

The decomposition of organic material that contains carbon results in the production of 

carbon dioxide gas. Carbon dioxide is released into the wastewater by microorganisms. In a 

sewage lagoon, a portion of the carbon dioxide is consumed by algae and aquatic plants. 

Carbon dioxide is only slightly soluble in water. Most of the carbon dioxide reacts with the 

water to form carbonic acid. 

CO2                       +               H2O                              H2CO3 

(carbon dioxide)                          (water)                             (carbonic acid) 

Carbonic acid acts to lower the pH of the wastewater. 
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Hydrogen Sulfide 

The biological breakdown of organic material under anaerobic conditions will produce 

hydrogen sulfide (H2S). Hydrogen sulfide has a characteristic “rotten egg” odor. Hydrogen 

sulfide is toxic to humans, very explosive and produces sulfuric acid which is corrosive to the 

collection system and treatment plant equipment basins and piping. Hydrogen sulfide 

combined with water, results in sulfuric acid which will corrode piping and other metal and 

concrete structures. 

Methane 

Another wastewater gas that is the by-product of anaerobic decomposition of organic 

material is Methane (CH4). Methane, while dangerous, is not classified as toxic, but it can 

suffocate a person. Methane is also explosive. 

 

 

pH 

Definition 

The term used to describe how acidic or basic the wastewater is pH. More technically, pH is 

a measure of the hydrogen ion (H+) concentration and is measured with a meter or 

colorimeter. The pH scale ranges from 0 to 14 with 7 being neutral. 

 

 

 



Lebanon Small Villages Wastewater Treatment Systems     Lesson No.2 

Advise & Assist - O&M Training Program 

 

Page 2-26 

 

pH

H+

0

pH Scale     

Low pH values are considered acidic and high pH values are basic. 

 

Impact on Biological Activity 

The pH of wastewater must be maintained as near neutral as possible because the bacteria 

that are most beneficial to wastewater treatment like a pH range of 6.8-7.2. The bacteria in 

a wastewater treatment plant will not tolerate pH variations and other, less desirable 

microorganisms such as certain fungus and filamentous bacteria will take over the plant. 

These organisms have a negative impact on wastewater treatment and thrive at low pH. 

7
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ALKALINITY 

Definition 

Alkalinity is a measure of water’s ability to neutralize an acid. Alkalinity can also be defined 

as a buffer; a chemical system that tends to stabilize and prevent fluctuations in pH. It is 

usually beneficial to have significant alkalinity in wastewater because it would tend to 

prevent quick changes in pH. Quick changes in pH interfere with the  trickling filter 

treatment processes. 

 

BOD-BIOCHEMICAL OXYGEN DEMAND 

Definition 

BOD or biochemical oxygen demand is a test used to measure the ability of microorganisms 

to oxidize organic material in the wastewater. The BOD of the wastewater is a direct 

reflection of its organic strength. The BOD test is used to determine the impact the effluent 

will have on the river. At a treatment plant, the BOD of the waste stream is referred to as 

the “food” for the microorganisms. 
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Uses of BOD Measurements 

The BOD test doesn’t directly measure wastewater strength. The test measures the amount 

of oxygen that is consumed by microorganisms while stabilizing organic material. This 

oxygen consumption is considered a direct reflection of the organic strength of the 

wastewater. The amount of oxygen that can be consumed by microorganisms is based on a 

number of factors. Two of the most important are the amount of food and the length of 

time that the organisms are allowed to eat the food. Typical BOD measurements determine 

the amount of oxygen used over a five day period at 20o C. 

جديدة بيال  

 طبقت مضتخدمت للتىفش

 ميبي

ه  الأوكضجي

 طبقت الوحل
 

ه العضويبث  تخزي
 الممتصت

 مىتجبث التىفش

 الطبقت المضتخدمت الصتىضبخ
 

ممتصتجزيئت   

 غشبء الخليت

 ثبوي أوكضيد الكزيون

 جزيئت طعبم
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00
 

Plant Efficiency 

The reduction of BOD throughout the treatment plant is one of the overall goals of 

wastewater treatment and pollution reduction. By measuring the influent BOD and 

measuring the effluent BOD and using the following equation, treatment can be 

determined. 

*100 

                              

 

 

 

Typical Removal 

This treatment plant has specific percent removal requirements with 85% being the 

average. It takes a properly operating treatment plant to make these reduction 

requirements. 
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BIOLOGICAL CHARACTERISTICS 

Impact of Microorganisms 

All wastewater as it leaves a residence or commercial establishment is teaming with 

bacteria, virus, and protozoa and other microscopic organisms. These organisms, primarily 

the bacteria, begin immediately to consume the organic solids in the sewage. In addition, 

these organisms could carry communicable disease. The wastewater also carries large 

numbers of viruses that can cause waterborne disease. 

 

Waterborne Diseases 

Wastewater system operators must also be concerned about how to control 

microorganisms. They are a major health concern because many of them cause the spread 

of waterborne diseases. Organisms that cause disease by transmission through 

contaminated water are called waterborne pathogens.

 

Importance of Bacteria 

The trickling filter wastewater treatment processes utilize microorganisms, mostly bacteria, 

to consume the organics and reduce the waste in the wastewater to water, carbon dioxide 

and biological solids. Efficient treatment depends on understanding the requirements for 

optimal growth as well as recognizing unfavorable biological conditions. 
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Groups of Microorganisms 

While all types of microorganisms have some effect on wastewater or are affected by 

wastewater, bacteria, protozoa and algae are the most significant to the operator. The 

following discussion will provide an overview of these organisms. 

 

BACTERIA 

Most Common Microorganisms 

Bacteria are among the most common microorganisms in wastewater. Bacteria are 

primitive, single celled organisms with a variety of shapes and nutritional needs. 

 
 

Size Range 

Bacteria range in size from 0.5 – 2 microns in diameter and about 1 – 10 microns long. A 

micron is a metric unit of measurement equal to one millionth of a meter or 1 thousandth of 

a millimeter. Another way to visualize the size of bacteria is to consider that it would take 

about 1000 bacteria laying side-by-side to reach across the head of a straight pin. 
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Three Shapes 

There are three general groups of bacteria based on their physical shapes. Rod shaped 

bacteria are called bacilli. Spherical shaped bacteria are called Cocci. Spiral shaped bacteria 

make up the third group. 

 

 

Bacili – rods (1st group)            Cocci – Spheres    Spiral 

 
 

 

OXYGEN REQUIREMENTS 

Introduction 

Many bacteria are aerobic. They require free or dissolved oxygen. The bacteria responsible 

for most of the biological treatment of wastewater are aerobic. A few bacteria are 

anaerobic. They can only exist and multiply in an environment that lacks dissolved oxygen. 
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Anaerobic bacteria are responsible for most of the treatment that takes place in the digester 

tank. Some bacteria which are normally aerobic can exist under anaerobic conditions. These 

adaptable bacteria are said to be facultative. 

 

Aerobic Bacteria 

If dissolved oxygen (DO) is available, the type of bacteria that will predominate will be the 

aerobic variety. These bacteria utilize free oxygen for metabolism and perform other duties 

in the most efficient manner. As opposed to the other types of bacteria listed in this section, 

an aerobic bacteria will consume and reduce the greatest volume of organics, thus reducing 

pollution faster with little odor. 

 

 

Anaerobic Bacteria 

If no free oxygen is available to the bacteria and food is present, a type of bacteria known as 

anaerobic will prevail. These bacteria, while still utilizing oxygen for metabolizing the 

organics, get their oxygen by breaking the chemical bonds that attach the oxygen to other 

compounds. This chemically-bound oxygen is harder to get to and it takes longer for the 

bacteria to get air to do their work. As a result to this chemical process, gases are given off 
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as the oxygen molecule is lifted from the compounds. In large volumes these gases have 

terrific odors. 

 

 

Anaerobic Digestion 

Anaerobic bacteria are desirable and if managed properly, result in sludge digestion which 

reduces volume and odors. 

 

 

Food Requirements 

Most bacteria require organic food to survive and multiply. This food comes from plant and 

animal material that gets in the wastewater. The bacteria convert the food to energy and 

use the energy to move around and make new cells. 
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Intake of Food 

Bacteria collect food as suspended organic material in a slime layer that surrounds the 

bacteria. This process is called adsorption. The bacteria then excrete an enzyme into the 

slime layer. The enzyme breaks down the food and allows it to pass through the semi 

permeable membrane wall of the bacteria using a process called absorption. 

 

 

 

 

 

 

 

 جزيئبث حزة طبفيت

 جزيئت ممتصت

 

 جزيئت ممتصت
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Temperature Requirement 

 Temperature affects the rate at which bacteria grow. The warmer the environment, the 

faster the rate of growth. Generally, for each increase of 10oC, the growth rate doubles. 

 

Temperature Ranges 

In order to function at maximum efficiency, bacteria require a favorable temperature. They 

are very susceptible to changes in temperature which affects their growth and the amount 

of work they can do. 

pH Requirements 

pH affects bacteria growth. Most bacteria grow best at a neutral pH. Extreme acidic or basic 

conditions will inhibit growth. 

 

Pathogenic Bacteria 

Bacteria are responsible for a number of the most infamous epidemic diseases. If the water 

is not properly treated and disinfected, the bacterial pathogens responsible for these 

diseases enter potential drinking water supplies through fecal contamination and are 

ingested by humans. The table below lists a number of bacterial waterborne diseases. 
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Bacteria                                                                               Disease 

Salmonella typhi                                                                Typhoid Fever 

Shigella spp.                                                                       Gastroenteritis 

Vibrio cholerae                                                                  Cholera 

Campylobacter spp.                                                          Gastroenteritis 

Enteropathogenic E. coli                                                  Gastroenteritis 

Leptospira spp.                                                                  Leptospirosis 

 

 
 

Coliform Bacteria 

One particular group of bacteria is used by water quality experts and wastewater plant 

operators to determine the effectiveness of disinfection in a wastewater system. This 

bacterial group is the fecal coliform bacteria. This is one of the subgroups of coliform 

bacteria. These are chosen as an indicator organism because they are less susceptible to 

destruction by chlorine than most of the pathogens. If the number of fecal coliforms is low, 

then it is assumed that there are few pathogenic bacteria present. 
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PROTOZOA 

Definition and Size 

Protozoa are one celled animal-like organisms with a fairly complex cellular structure. The 

protozoa are the giants of the microbial world. They are many times larger than bacteria. 

They range in size from 4 microns to 500 microns. The larger ones can almost be seen with 

the naked eye. 

4000
 

Significance 

Protozoa are predators that feed on bacteria. The number of certain protozoa found in 

specific treatment process is a good indication of the quality of the treatment. In addition, 

certain protozoa are pathogenic. 
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Groups of Protozoa – Amoeba 

Protozoa are placed into groups based on their method of locomotion. The amoeba moves 

about by a streaming or gliding action. The shapes of amoeba change as they sort of ooze 

from place to place. 

 

Amoeba -  

Ciliates 

The ciliates are covered with short hair-like projections called cilia that beat rapidly and 

propel the ciliate through the wastewater. Most ciliates are free-swimming although some 

are attached to floating material or basin walls. Ciliates are the most important protozoa in 

stream pollution reduction and in wastewater treatment. Their presence in the trickling 

filter plant in high numbers is usually an indicator of good treatment. 
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Ciliates -  

Flagellates 

The flagellates have one or more long whip-like projections called flagella that propel the 

free-swimming organisms. (Giardia lamblia is a flagellated protozoa). 

 

Food Requirements 

Protozoa use organics for food. In fact, bacteria are one of their favorite prey. Protozoa are 

mostly aerobic or facultative. pH, toxic materials, and temperature affect their rate of 

growth in the same way as bacteria. 

 

Food Chain Positions 

The protozoa is higher up the food chain than bacteria. While the bacteria are the main 

contributors to waste treatment, they become food for the protozoa. 
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Waterborne Diseases 

Three protozoan waterborne diseases are listed in the table below: 

Protozoa      Disease 

Entamoeba histolytica    Amoebic dysentery 

Giardia lamblia (5 to 21u in size)   Giardiases 

Cryptosporidia (4 to 6u in size)   Cryptosporidosis 

 

  

002

46
 

 

ALGAE 

Description 

Algae are a form of aquatic plant. Although in mass growths, algae mats are easily seen by 

the naked eye. They exist as microscopic, single celled forms and also as huge, multi-cellular 

forms, such as marine kelp. They occur in fresh and polluted water, as well as in salt water. 

Since they are plants, they are capable of using energy from the sun in the process called 

photosynthesis. In fact, they only grow where there is light (the daytime) and they grow 

better when there is bright sunlight, as opposed to cloudy weather. They usually grow near 

the surface of the water because light cannot penetrate very far through the water. 
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Classification System 

Algae are classified by their color (green, brown, blue-green). The green algae contain green 

chlorophyll and are found mostly in fresh water. This form is the green road-side ditch algae, 

and is found on clarifier and basin walls. Diatoms are golden-brown, single-celled forms that 

have a hard silica shell. Another organism, formerly called blue-green algae, are bluish green 

in color and undergo photosynthesis. They are now classified as a type of bacteria called 

cyanobacterium. The most serious algae problems in receiving water are associated with the 

growth of blue-green algae (bacteria). 
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HIGHER FORMS 

The Food Chain 

As we progress up the food chain from bacteria through protozoa we reach a group of 

organisms that the microbiologists call higher forms. These include simple multi-celled 

animals, crustaceans, worms and larvae. 

Rotifers 

The rotifer is the simplest of the multicellular animals. Its name comes from the apparent 

rotating motion of two sets of cilia on its head. This motion draws in food and moves the 

animal through the water. A well operated plant will contain a few rotifers in each drop of 

fluid. Rotifers are strict aerobes that feed on bacteria. 

 

Rotifers -  
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THE EFFLUENT 

Water Quality Requirements 

The overall intent of the wastewater treatment plant is to minimize the pollution impact on 

the Litani River and protect downstream users from waterborne disease. The BOD test is 

used to measure the impact the plant effluent will have on the river. This is accomplished by 

measuring the potential of the effluent to deplete oxygen in the receiving water. Discharge 

permits allow certain amounts of BOD and Suspended Solids to be discharged to receiving 

streams. 

 

 

Objective of Wastewater Treatment 

The objective of wastewater treatment is to reduce pollution and protect public health by 

containing and stabilizing raw sewage. 
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CHARACTERISTICS OF WASTEWATER     WORKSHEET 

 خصائص المياه المبتذلت        ورقت عمل

1. Typical domestic wastewater is ______% water and ________% solids. 

 

2. The impurities in wastewater are called ______ or ____________. 

٢ 

 

3. Peak flow will normally occur during (a) dry weather or (b) wet weather. 

  

 

4. The size of a treatment plant is based on _____________ flow. 

٤ 

 

5. The average hydraulic load contributed by each person in a community is _____________ . 

 

 
6. Fresh sewage is ___________ in color and has a ____________ odor. 

٦ 
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7. Septic sewage is __________ in color and has a ___________ odor. 

 

8. Turbidity is the property of wastewater that causes light to be _______ or ________. 

٨ 

9. Solids that can be captured on a filter are called ____________ solids and solids that pass 

through a filter are called __________ solids. 

 

10. A solid that is less than 1µ in size is called a ______________. 

٠١ 

11. Compounds that are derived from material that was once alive are called _____________ 

compounds. 

 

12. Compounds that are derived from minerals are called ____________ compounds. 

٠٢ 
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13. When a gas is mixed in wastewater it is called a _____________ gas. 

 

14. A gas with a rotten egg odor is _____________ ____________________. 

٠٤ 

15. The pH range is from _____ to ______. The acid portion of the range is from ________ to 

________. 

 

16. What is alkalinity? 

          

٠٦ 

           

17. The problem with most metals that are found in wastewater is          

      

18. BOD is a measure of the amount of _________ consumed by microorganisms. 

٠٨ 
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19. The process of food attaching to bacteria is called ____________, and the process of this 

food passing through the wall of the bacteria is called ____________. 

    

    

20. A high organic load on a receiving stream can cause a drop in its __________    ___________  

٢١       

 

21. Waterborne pathogens cause _____________. 

 

22. The three common shapes of bacteria are: 

a. ____________________ 

b. ____________________ 

c. ____________________ 

٢٢
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23. Bacteria that utilize dissolved oxygen are called ___________ bacteria. 

 

24. Bacteria that can live with or without dissolved oxygen are called ___________________ 

٢٤ 

25. Three waterborne diseases caused by bacteria are: 

a. ___________________ 

b. ___________________ 

c. ___________________ 

 

26. The bacteria used in wastewater as an indicator of disinfection efficiency is the 

_____________________ bacteria. 

٢٦ 

27. Algae are forms of _______________ plants. 
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28. The three major groups of microorganisms found in wastewater that cause diseases are: 

a. ________________ 

b. ________________ 

c. ________________ 

٢٨
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TREATMENT TECHNIQUES  

WHAT IS IN THIS LESSON? 

 

1. Introduction 

2. Preliminary Treatment 

3. Screening 

4. Screening Operations 

5. Screening Disposal 

6. Primary Treatment 

7. Sedimentation 

8. Primary Clarifier 

9. Operational Considerations 

10. Secondary Biological Treatment 

11. Trickling Filter 

12. Equipment 

13. Theory Of Operation 

14. Operational Problems 

15. Secondary Clarifiers 
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TREATMENT TECHNIQUES 

INTRODUCTION 

From Collection System to Treatment 

After the wastewater has traveled through the collection system the process of removing 

the organics, the inorganics and as many pathogenic organisms as possible begins. 

 

 

Function of Treatment 

This lesson will cover the physical and biological treatment process used to stabilize 

wastewater to produce an effluent that can be discharged harmlessly into the environment. 

 

Solids Treatment 

Lesson No.4 titled Sludge Treatment and Disposal will deal with the solids that are produced 

as the wastewater treatment process is accomplished. Solids that are removed from the 

wastewater are called sludge and require further treatment to reduce the risk from 

pathogens. 
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Treatment System 

This treatment plant is composed of a combination of the following stages: 1) preliminary 

treatment, 2) primary treatment, 3) secondary treatment 4) Disinfection, and 5) treatment 

of sludge before disposal. 

 

 

PRELIMINARY TREATMENT 

First Stage 

The first stage of this wastewater treatment plant is called preliminary treatment and 

includes coarse screening, fine screening, and flow measurement.. Preliminary treatment 

screening is beneficial as it makes the sewage homogeneous, removes large untreatable 

material and reduces some of the inorganic solids in the flow. 

 المعالجة المبدئية
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SCREENING 

Function of Screens 

The first stage of preliminary treatment is screening. Screens are used to remove large 

objects such as sticks and rags which may damage or plug pumps and piping, two types of 

screens are used in preliminary treatment: coarse screens and fine screens. 

 التصفية

 

Coarse Screens 

Coarse screens (commonly called a trash rack or bar screen), are made of vertical steel bars 

spaced 15mm apart. The screens are installed at an angle of 30 degrees, to facilitate manual 

cleaning.  

 

5103 

 

 

Fine Screens 

Fine screens are used to remove rags and sticks just as bar screens and they also remove 

smaller solids. 
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SCREENING OPERATIONS 

Maintenance Requirements 

During dry weather periods, coarse trash racks should be cleaned at least twice daily. During 

storm periods, they should be cleaned three to five times per day to maintain a free flow of 

sewage through the process. 
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Results of Poor Maintenance 

Failure to clean the screens can result in one or more of the following: 

1. The wastewater stream may go septic upstream of the screening process. 

2. Blocking of the screens should cause a surcharge of sewers upstream of the screens. 

3. Once the screens have been cleared a shock load could upset the hydraulics of the 

plant. 

   .

   . 

  .

 

 

SCREENING DISPOSAL 

Burial or Incineration 

Disposal of screenings may be by hauling offsite and disposal in a sanitary landfill. It is 

common for small plants to dispose of the screenings from a bar screen by burial at the 

plant site or at the landfill. The screenings should be kept covered and removed to disposal 

at least twice a week.  
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PRIMARY TREATMENT 

Function and Names 

Following preliminary treatment, sewage flows into rectangular basins where the 

wastewater flow is slowed further to allow the removal of those solids that will either float 

or settle out of suspension in a short period of time. This process is called sedimentation or 

clarification. The device used to provide this function is called a primary clarifier. This 

portion of the treatment plant is called primary treatment. 

 

SEDIMENTATION 

Theory of Settling 

The theory of settling is best described by looking at the rectangular primary settling tank. 

The wastewater enters one end of the tank and forms a prism across the tank. It then flows 

from one end of the tank to the other, coming back together at the far end and exiting the 

tank. 
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Tank Zones 

In the theory of settling, the tank is divided into four zones: the inlet zone, settling zone, 

effluent zone and sludge zone. 

 

 

 

 الترسيب منصقة
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Removal of Solids 

Liquid travels from the inlet to the outlet of the clarifier at a steady velocity. This velocity is 

dependent on the size of the clarifier and the rate of flow. As the liquid flows through the 

basin, solids settle to the bottom. If a solids particle is large enough to fall to the bottom of 

the basin in the length of time it takes the fluid to flow through the basin, then it will be 

removed. 

 

 

PRIMARY CLARIFIER 

Wastewater Flow 

In the primary clarifier, raw wastewater enters through each end of a horizontal tee fitting 

near the surface along one end of the tank. A short baffle dissipates the influent velocity 

directing the flow downward. Water moves through at a very slow rate and discharges from 

the opposite end by flowing over a saw tooth plate called the effluent weir and into a 

concrete trough. 
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Sludge Flow Path 

Settled solids are accumulated and concentrated at the bottom of the tank in sludge 

hoppers. Sludge of 5% to 7% solids is manually withdrawn using the primary sludge pump 

periodically (at least twice per day) from each sludge hopper and sent to the digester. 

 

  

 

Scum Removal 

 Material floating on the water surface will enter a cylindrical tube with a slit along the top 

which is placed in front of the effluent weir. This tube is called a skimmer. The material that 

it collects is called scum. The skimmer is manually rotated, to allow scum collected on the 

surface to flow through the slot into the tube that slopes toward a scum pit which includes a 

net bag to catch the scum solids. From the scum pit the net bag is emptied into the solid 

waste rubbish can. 
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OPERATIONAL CONSIDERATIONS 

Side-streams 

The supernatant from digesters are piped back to the influent pump station. These flow 

streams are called side-streams and can contain significant BOD and TSS. These side-streams 

can cause several problems with the operation of the primary clarifier and secondary 

treatment system. 

 

 

Rising Sludge 

If the clarifier sludge becomes too old, the clarification process can be upset. This could 

occur if the sludge is allowed to stay in the clarifier too long. In addition, a high volume side-

stream can increase the effective age of the sludge in the clarifier (the side-stream contains 

old material). Storing sludge in a clarifier too long can also upset clarification. 

Microorganisms decomposing the waste organics produce gas that makes the solids more 

buoyant, thus expanding the sludge blanket and reducing the solids concentration. 

Detrimental biological activity is characterized by foul odors, floating sludge, and a 

darkening of the wastewater color. 
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Slime Buildup 

The one major operational problem with primary clarifiers is the buildup of algae and 

organic slime on the inlet flow baffle, effluent baffle, and on the effluent weirs and in 

effluent concrete troughs. This should be removed daily with a hose and long handled 

brush. 

 

 
 

SECONDARY BIOLOGICAL TREATMENT 

Secondary Treatment 

Treatment plants that contain primary treatment, followed by biological treatment, are 

called secondary treatment plants. A secondary treatment plant adds the biological process 

to further reduce organics in the wastewater. 
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Treatment with Bacteria 

Utilizing aerobic bacteria and other organisms to reduce the organics in the wastewater and 

developing a sludge that can be settled easily in the operational objective of secondary 

treatment. 

 

TRICKLING FILTER 

General Description 

A trickling filter is an aerobic secondary treatment process that utilizes a fixed film media to 

grow an aerobic biological slime that is used to treat the wastewater. 

 

 

 

 

 

 



Lebanon Small Villages Wastewater Treatment Systems 

Advise & Assist - O&M Training Program  Lesson 3 

  

Page 3-15 

 

EQUIPMENT 

Media 

The heart of the trickling filters is its media. The media is a bed of plastic media which is 

placed over a collection system. The beds are six meters deep. The media is stacked to 10 

layers on the collection system and containued in a concrete tank. This collection system 

(the under drain) serves to collect the treated wastewater and allows air to circulate 

through the filter media. 

 

 

Water Flow 

Wastewater is applied to the media bed through orifices placed in a rotating distributor 

arm. Splash plates are placed in front of the orifices to ensure even wastewater distribution 

onto the media. The hydraulic power of the wastewater leaving the orifices along the 

distributor arm causes the arm to rotate. As a result of turning, sewage is applied evenly 

over the surface of the media. 
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Air Flow 

Air flows down the vents and up through the media or down through the media and up 

through the vents, depending of the difference between air temperature and the 

temperature inside the media. 
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Piping 

Besides the influent and effluent piping, each trickling filter has a recirculation pumping and 

piping system. The recirculation system pumps water from the effluent of the filter back to 

the influent of the filter. This system is used to maintain a constant flow over the media as 

well as improving removal efficiency.  
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THEORY OF OPERATION 

General Description 

The purpose of trickling filters is to remove non-settleable suspended and dissolved organic 

matter from settled sewage. This is accomplished by a biological slime growth on the filter 

media. Aerobic biological activity reduces the organics in the raw wastewater and produces 

a settleable sludge. 

 

 

ZOOGLEAL GROWTH 

Contents of Film 

Organisms such as bacteria, protozoa, fungi, and algae, attach themselves to the available 

surface area of the media and become what is called the zoogleal film. These organisms 

require at least two essential elements for life: food and oxygen. 

 

Food Source 

Food is supplied in the form of sewage which is distributed on the surface of the filter and 

allowed to trickle through the voids, passing over the zoogleal film on the media. 
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Oxygen and Air Movement 

Oxygen is supplied in the form of air which may pass either upward or downward through 

the filter depending on the difference in temperature of the sewage and surrounding air. 

 

Production of Sloughings 

As the sewage trickles over the organisms growing in the film or slime, some of the organic 

matter in the sewage is converted by the organisms to energy and some to produce new 

organisms, carbon dioxide, water and mineral solids. As the organisms grow they produce 

more and more slime. When the slime becomes too thick it “sloughs” or breaks off and is 

carried by the sewage flow to the final settling basin. The slime that breaks off is called 

sloughings. 
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Flow Recirculation Requirements 

In the trickling filter, the biological oxidation is accomplished in several passes of the 

wastewater through the filter. During normal operation the filter effluent is recirculated 

with the incoming sewage from one to three additional passes through the filter. 
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Alternate Operation - Final Clarifier Sludge Recirculation Requirements 

Instead of recirculating filter effluent back through the trickling filter the operator has the 

option to pump sludge from the secondary clarifier back over the media. This is usually done 

during filter startup to help produce a heavy biological growth on the media. 

 
 

PROCESS CONTROL 

Control of Removal 

The only process control that is available with the trickling filter is the quantity of final 

clarifier sludge circulation. In addition, trickling filters operate best if the flow over the 

media does not vary from day to day. 

.
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Filter Effluent Recirculation 

The operator does not have control of the recirculation rate of flow through the filter.. The 

trickling filter feed pump operates 24 hours per day at a constant flow rate. Recirculation 

accomplishes two things: 

 It increases the efficiency of removal through the filter and 

 It helps to reduce the thickness of the zoogleal film. If this film becomes too thick, it 

can cause plugging of the filter media. 

 

 
 

 

 

OPERATIONAL PROBLEMS 

Introduction 

There are four common trickling filter operational problems: 

 Reduction of treatment efficiency 

 Air temperature 

 Odor 

 Filter files 

:
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Organic loading 

The average BOD removal efficiency of this trickling filter plant is about 85 to 90%. 

Therefore, to achieve an effluent BOD of 25 mg/L, the raw wastewater must be essentially a 

domestic waste with a BOD not greater than 400 mg/L. If influent wastewater contains 

organic loading greater than this, the final effluent quality may deteriorate and the filter 

may produce offensive odors. 

  

 

 

 

Temperature 

In winter, the temperature of air and wastewater passing through the filter may be 

considerably lower and may adversely influence BOD removal. 

 

 

Odor 

The microbial zone immediately adjacent to the surface of the media is anaerobic and 

capable of producing offensive odors. If voids in the media become filled with excess 

biological growth, foul odors can be emitted during spring and fall when air temperatures 

reduce natural air circulation through the bed. In addition, the filter may become partially 

plugged, resulting in ponding of water on top of filter media. 
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Filter Flies 

Filter files, or Psychoda, are a nuisance problem associated with trickling filters during warm 

weather. They breed in sheltered zones of the media and on the inside surfaces of the 

retaining walls. Although wind can carry these small files considerable distances, their 

greatest irritation is to operating personnel. Periodic spraying of the peripheral area and 

walls of the filter with a chlorine or herbicide solution help disrupt their hatching cycles. 
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SECONDARY CLARIFIERS 

Introduction 

The secondary clarifiers are an integral part of this biological treatment plant. Secondary 

clarifiers are similar to primary clarifiers with a few specific piping and physical changes. 

 

Detention Time 

The detention time for the secondary clarifiers is 1 to 2 hours. The detention time is 

controlled by the hydraulic loading. 

 

Sludge Collection  

The purpose of gravity settling following the trickling filter is to collect biological growth, or 

sloughings, flushed from filter media. These sloughed solids are generally well-oxidized 

particles that settle readily. Telescoping sludge withdrawal valves are used to slowly lift the 

accumulated solids from the bottom hopper for continuous discharge gives satisfactory 

performance. This is a different type of sludge collection mechanism that is used in the 

primary clarifier. 
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Sludge Depth 

Depth of accumulated sludge in the secondary clarifier bottom hoppers is normally less than 

one meter, if recirculation flow is drawn from the tank bottom. 
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TREATMENT TECHNIQUES      WORK SHEET 

               

 

1. Coarse screens installed at the influent pump station are called ____________ 

screens or trash _______________. 

 

2. Another name for a fine screen used in preliminary treatment is a ___________ 

screen. 

                             

3. What are the four processes that make up preliminary treatment and what is their 

function? 

a. ________________________ 

b. ________________________ 

c. ________________________ 

d. ________________________ 

 



Lebanon Small Villages Wastewater Treatment Systems 

Advise & Assist - O&M Training Program  Lesson 3 

  

Page 3-29 

 

 

4. List examples of material that are normally removed by the screens found in the 

headworks of the wastewater treatment plant. 

a. ________________________ 

b. ________________________ 

c.  

 

5. The two methods of disposal of screenings are: 

a. ________________________ 

b. ________________________ 
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6. What is the purpose of grit removal? 

                                                                                                                                                     . 

 

                 .                                                                                                                             

 

7. Grit removal channels are designed with a velocity of ______________. 

 

8. Primary clarifiers are used to remove those solids that will _____________ or 

____________ out of solution within _____________ to ________ minutes. 

 

 

9. Identify the clarifier zones identified below: 

(A)

(B)
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(C)

(D) 

 

 

10. The treatment provided by a primary clarifier is called ___________ or 

__________. 

 

11. Influent baffles are placed in a primary clarifier in order to dissipate the 

influent __________________. 

 

12. Primary sludge from a primary clarifier will commonly have a concentration of 

_____ to ______ % solids. 
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13. What are primary clarifier removal ranges for the following items? 

a. TSS __________to __________ 

b. BOD _________ to __________ 

c. SS ___________ to __________ 

 

14. What is the major operational problem associated with primary clarifier inlet 

channels and weirs? 

                                                                                                                                                     . 

 

                 .                                                                                                                             

 

15. A trickling filter is classified as a _______________ treatment process. 
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16. Bacteria and protozoa that provide the treatment in a trickling filter live in a 

slime called a ____________________ film. 

 

 

 

17. Oxygen is supplied to the biological film in the trickling filter by two methods: 

________________ and ________________. 

 

 

 

18. Identify the trickling filter components identified in the drawing below. 
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A 

B 

C 

D 

E 

F 

 

19. What are the two purposes of recirculation in the trickling filter system? 

a. _____________________________ 

b. _____________________________ 
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20. What is the one process control change that an operator can make with the 

trickling filter? 

                                                                                                                                                     . 

  

                 .                                                                                                                             

 

21. What type of media is installed in the trickling filter? 

                                                                                                                                                     . 

  

                                   .                                                                                                           

 

22. Describe two common operational problems with trickling filters. 

a. ______________________________ 

b. ______________________________ 
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23. The biomass that falls off of the media of a trickling filter is called 

_________________ 

 :                                          

  

24. Sludge that is removed from the secondary clarifier to the digester is called 

______________________ ____________________. 

 : 

                                                                           

 

25. Describe how normal settling sludge would appear in settleometer. 

____________________________________________________________________ 

  

____________________________________________________________________ 

 

 

26. The depth of the sludge blanket is controlled by _____________________. 

26   _____________________ 

 

27. What is the function of final clarifier sludge recirculation to the trickling filter? 

____________________________________________________________________ 
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____________________________________________________________________ 

 

28. What are two causes of low DO in the trickling filter effluent? 

a. _______________________ 

b. _______________________ 

 

  

 

 

29. In the T.F. effluent, what is the normal operating value or range for each of 

the following?  

a. PH ________________ 

b. DO _____________ mg/L to ______________ mg/L 

c. Settleometer reaches ____________ of height after 60 minutes 

d. Final clarifier sludge is ________________ in color 

   

  :________________ 

  ________________ _______________ mg/L 
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  ______________ 

     ______________ 

 
 

30. Secondary clarifiers are designed to settle _______________ from a trickling 

filter. 

                                                 

 

31. What would cause sludge to rise in a secondary clarifier? 

____________________________________________________________________ 

  

____________________________________________________________________ 

32. Typical detention time for secondary clarifiers is ____________ to 

_____________ hours. 

٢٣                                         

 

33. What are two reasons for accurately measuring of the flow through a 

wastewater treatment plant? 

a. __________________________ 

b. __________________________ 
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SLUDGE TREATMENT AND DISPOSAL 

WHAT IS IN THIS LESSON? 

1. Introduction 

2. Sources Of Sludge 

3. Quantity Of Sludge 

4. Sludge Stabilization 

5. Solids Dewatering 
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SLUDGE TREATMENT AND DISPOSAL 

INTRODUCTION 

Removal of Solids 

One of the functions of a wastewater treatment plant is to remove solids from the influent. 

The primary portion of the treatment process removes those solids that will easily float or 

sink. The secondary portion of the treatment plant converts dissolved and suspended solids 

to solids that will settle in the secondary clarifier. These solids that are removed as a result 

of primary and/or secondary treatment are called sludge. 

 

 

  
The Problem with Biosolids 

When this sludge is removed from the main treatment process full stabilization of the 

organic content of the sludge has not been completed. As a result the sludge contains a 

significant quantity of pathogenic organisms. If this sludge is disposed of on the land without 

any further treatment, anaerobic decomposition will proceed producing foul odors as well 

as providing a source of contamination to surface and groundwater supplies. 

  هشكلت الكتل الحيىيت

ذ
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Water Content 

In addition to the problems with odor and pathogenic organisms, the sludge produced by a 

treatment plant contains only 0,5% to 10% solids. The major portion of the sludge is water. 

One of the goals of solids handling is to reduce the water content and thus reduce handling 

cost. 

          هحتىي الوياه

 

 

Solving the Problem 

To prevent or reduce these potential problems the sludge must be treated and disposed of 

properly. The process of treating and disposing of sludge is called solids handling. Solids 

handling is accomplished in three steps: 

 Stabilization – to reduce pathogenic organisms and the organic content of the sludge. 

 Dewatering – to reduce the volume 

 Disposal – to prevent contamination 

 

 

 

 

 

ة حمأج مؼانجح ان مه وس ذخفط 
، كما اخ انحُح انممرظحانكائى

 ز انروائحؼاوذخفف إوث

Two reasons for treating 

sludge: Reduce pathogens and 

reduce odors. 
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  حم انمشكهة

 خ انعضىيح في ان: انرثثيد خ انممشضح وانمحرىيا  .حمأجنرخفيض انكائىا

 ة انماء  .ذخفيض انحجم: سح

 نمىع انرهىز: انشمي. 

Lesson Content 

This will provide information on the sludge produced by primary and secondary biological 

wastewater treatment of domestic wastewater. Included in the section is the review of the 

sources of sludge, the treatment process used to stabilize sludge and reduce its volume and 

disposal or reuse techniques. 

  هحتىياث الذسس
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Treatment Plant Layout - 

Influent Pump Station 

 

Fine Screening Facility 

 
Anaerobic Digester 

 

Primary Clarifier Tank 

 

Trickling Filter Pump 

Station 

 

 

Trickling Filter 

 

Chlorine Contact Basin 

 

Final Clarifier Tank 
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SOURCES OF SLUDGE 

Basic Sources 

The end product, or sludge, from a treatment plant comes from many sources. These 

sources include households, commercial users, industrial dischargers and septic tank 

haulers. 

 الحوأةهصادس 
  الوصاس األساسيت

ارٌ،  ارٌ انمىزنُح، الإسرؼمال انرج َه انمج عم ذصذر الأوحال أو انحمأج ػه ػذج مصادر، ذر

ارٌ ُاي انمج م م هذٌ وق اخ انصىَاػحُ، ومرؼ  .انمفرَغ

 

 

Content of Wastewater – Solids 

As wastewater is carried from households, the water carries food products, human waste, 

and some inorganic material such as plastics and grit. Wastewater from commercial users 

contains such materials as food and grease from restaurants and waste. Industrial users 

discharge many materials including Heavy Metals & Chemicals etc. 
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  الوىاد الصلبت –هحتىياث الوياه الوبتزلت  

   

 

QUANTITY OF SLUDGE 

Function of Treatment 

The function of primary and secondary treatment is to remove suspended solids and BOD. 

Once removed this material becomes sludge. The quantity of sludge produced by a 

treatment plant is dependent upon the removal capacities of the plant, the strength of the 

raw sewage, the sources of the raw sewage and the ability of the solids treatment system to 

remove water. 

  الوعالجتوظيفت 

 

Quantity 

As a general rule, for every kg of BOD entering a wastewater treatment plant, the 

wastewater operator will “handle” about ½ kg of dry solids. 
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  الكويت

 

TYPES OF SLUDGE 

Once the sewage reaches the treatment plant, different types of sludge are produced 

depending on the type of treatment process. The type of treatment required varies with the 

type of sludge. The types of sludge produced will include: 

 Primary or raw sludge 

 Sloughing from a trickling filter 

 Other solids including skimmings and scum 

 

 

  

 
Four Basic Groups 

Because of the availability of sludge treatment processes these various types of sludge are 

typically placed in one of four groups. The groups are: 

 Primary sludge 

 Biological sludge 

 Scum 

 Screenings 
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  اسيةأربع مجموعات أس

ة معانجح  ة ذىافش أساني ه انطثيعي أن يرم ذىصيع انحمأجتسث اخ انحمأج، م  :إنى أستع مجمىع

 الأونيح انحمأج. 

 انثيىنىجيح انحمأج. 

 شغىج أو انضتذان. 

 خ انمصفًاج  انىفايا

 

Primary Sludge 

Primary sludge is sludge removed from a primary clarifier. Primary sludge has a solids 

concentration of 0.5 – 2%. 

 

Biological Sludge – WAS 

Secondary biological sludge will vary in concentration from 0.4 – 4% solids. Trickling filter 

sludge is the biological sludge material that is removed from the system. This sludge is 

primarily bacteria and other organisms that require further treatment before they can be 

disposed of safely. Trickling filter sludge, sometimes referred to as sloughing, is hard to treat 

as it does not settle or concentrate well. 
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Scum 

Scum can include skimmings from primary clarifiers which contain plastics and grease and 

biological foam from the secondary clarifier. 

 

 

Screenings 

Screenings include material removed by bar screens as well as the material removed by 

microscreen. Screenings require daily burial. 

 

 

 Fine Screening Facility  -        
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SLUDGE STABILIZATION 

What is Stabilization? 

The stabilization process reduces the number of pathogenic organisms while reducing the 

odor of the sludge and conditioning the sludge so that it can be dewatered more efficiently. 

 

Stabilization Processes 

The stabilization process used is anaerobic digestion. When properly controlled, this process 

can produce a sludge that is low in pathogenic organisms and does not produce an overly 

objectionable odor. In addition, the digestion process produces a sludge that can effectively 

be dewatered. 

ANAEROBIC DIGESTION 

General Description 

In the anaerobic digestion process sludge is placed into a tank called a digester where it is 
mixed. Stabilization is accomplished by anaerobic bacteria. Stabilization of domestic 
wastewater by an anaerobic digester can be accomplished in approximately 20 to 25 days. 
When properly operated anaerobic digestion will: 
 Effectively stabilize the sludge 

 Reduce the water content of the sludge 

Anaerobic digestion is a process that reduces sludge volume and destroys pathogens in an 

anaerobic environment. The process produces sludge that can be disposed of safely. 
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Sludge Types 

Anaerobic digestion can be effective in stabilizing sludge from primary and secondary 

clarifiers as well as clarifier scum pits. 

  الحوأةأنىاع 

ُد  ئٍ أن كَىن فؼالاً فٍ ذثث هىا ال عم ا ه ه نه مك ُة   انحمأجَ ٍ انىاذجح ػه حىض انررس الأون

م حىض انرىقُح نً ذهك انؼانقح فٍ حفر انزتذ داخ ظافح إ ٌ، تالإ  .وانثاوى
 

Solids Concentration 

After thirty days of digestion, and with proper settling, anaerobic digesters can produce 

sludge with a 3 to 4% solids content. 
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 تشكيز الوىاد الصلبت

 

Basic Equipment 

The main component of an aerobic digester is an airtight tank. The tank may be round, 

square or egg shaped. Mixing is provided by two end suction pumps alternating between 

one another, providing continuous mixing all the time. In addition, various valves, piping, 

and equipment make up the remainder of the basic digester equipment. 
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DIGESTION PROCESS 

Digestion – General Discussion 

Anaerobic digestion is accomplished by the combined activities of two groups of bacteria. 

One group is called acid-formers, decompose the organic material and produce special 

acids. These acids are used by the second group for food. This second group are called 

methane-producers, because they produce methane gas (CH4) and carbon dioxide (CO2) gas. 

In addition, both groups of bacteria release water from the sludge and from their own 

bodies when they die. 
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          عوليت الهضن

  نقاش عام –الهضن 

CH4CO2

 

Mixing 

In order to reduce the amount of time required to stabilize sludge, these digesters are 

continuously mixed. The mixing increases the contact between the food supply and the 

microorganisms and thus reduces digestion time. 

  الخلط

 
 

Summary  

In summary, an anaerobic digester produces three products: 

 Methane gas 

 Carbon dioxide 

 Water 
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OPERATION SEQUENCE 

Feed 

Sludge is fed to the digester one to two times a day. This sludge is mixed continuously. 

 

. 
 

Decanting 

The fluid in an anaerobic digester stratifies in the digester tank to form a scum layer on the 

top, then a supernatant layer followed by a digestive layer. On the bottom is commonly a 

layer of grit. The operator must adjust the feed rate and the decanting piping so that 

supernatant is removed at the same rate as sludge is feed to the digester. This supernatant 

is returned to the influent of the plant. 

 

 



Lebanon Small Villages Wastewater Treatment Systems 

Advise & Assist - O&M Training Program  Lesson 4 

  

Page 4-17 

Repeat the Cycle 

The cycle of feeding sludge, mixing, and decanting is repeated daily. During this process the 

concentration of the sludge in the digester gradually increases and the percent of the 

volume that is supernatant is gradually reduced. 

 

 

Disposal 

Once the volume and concentration of the sludge has reached a point where there is little 

room remaining in the digester, the sludge must be removed to the drying beds. 

 

. 
 

Operational Considerations 

Because anaerobic digestion is carried out in an atmosphere with no oxygen, special 

anaerobic bacteria do the work. Indications of a poorly operating digester include: high or 

low PH, a change in methane gas production, and a change in odor. Anaerobic digested 

sludge does not have an offensive odor. Because the gas production is low and the gas of 

poor quality it is released into the atmosphere rather than being utilized. The sludge level 

should be checked frequently and not allowed to rise more than above the tank bottom. 

 

pH
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SOLIDS DEWATERING 

Why Dewater? 

The largest portion of sludge is water. The cost of handling sludge can be drastically reduced 

by reducing its water content. 

 تجفيف الوىاد الصلبت

 ؟لوارا التجفيف

مه  ُاي انىسثح انكثري  م انم ُط كهفح مؼانجح هذي . انحمأجذشك ه  انحمأجَمكه ذخف م م مٍ هائ تشك
ها ُاي تذاخه ُط كمُح انم  .الل ذخف

 

DRYING BEDS 

Equipment 

A drying bed is a cell that is constructed to hold 400m3 of digested sludge at a depth no 

greater than 30 cm. Each cell is equipped with a solid concrete bottom.  
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Operation 

Operation of a drying bed is accomplished by simply filling to the 30 cm mark with digested 

sludge. This charging should be completed in one filling. The sludge is often allowed to dry. 

In addition to percolation, some of the water will evaporate from the sludge. 

 

 

 

 

 

  A انرسم انى انظر

  B انرسم انى انظر  B انرسم انى انظر  B انرسم انى انظر

  C انرسم انى انظر

C  B  A    B 
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  التشغيل

ً إرذفاع  ؤها حر ُف تمجرد مه م وحذج انرجف م تساطح، ىَُجز ػم  انحمأجسم ت ٠٣تك

عىمح ه أل .انم حه دفؼح واحذج نسُمح  جة أن رَم هذا  انش اافُح تأن ذجف، َ وحال وانمىاد ان

مه انماء  .كما وسرُثخر جزءٌ 
 

Solids Production 

If the weather conditions are right, drying beds can produce sludge that contains up to 25% 

solids. 

  إنتاج الوىاد الصلبت

ُف إوراج أوح اخ انرجف َمكه نىحذ ً ماَ قارب فٍ انظروف انمىاخُح انمؤاذحُ،  ىٌ ػه الاً ذحر

 .مه انمىاد انصهثح%  ۲٥

 

SLUDGE DISPOSAL 

Third Step 

The third step in solids handling is the disposal of the sludge. 

 الحوأةسهي 

  الخطىة الثالثت

مه  هٍ انرخهص  اىج انثانثح فٍ مؼانجح انمىاد انصهثح   .انحمأجانخ
 

Common Methods 

There are two methods of disposal available in Lebanon: land application and landfills. This 

section of the lesson provides information on these two methods. 

 انطرق انمعتمدة

اخ: انطشق انمعرمذج في نثىان إثىران ة نهىفاي ه في مك  .الإسرعمال في الأساضي، أو انذف
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LAND APPLICATION 

Process 

Land application of digested and dewatered sludge includes: 

 Direct application on top of the land 

 Use of the sludge as fertilizers for specific non-human consumption crops. 

  إلستعمال فياألراضي

 :في الأساضي تطشيقريه انحمأجإسرعمال  يمكه

 .اششج فىق الأساضيطشحها مث -

خ إسرعمال غيش إوساوي انحمأجإسرعمال هزي  - مٍ معيىح را  ً.كسمادٍ نمحاصي

 

Composting 

Composting sewage sludge can create a usable product that can be used to enrich poor soils 

or can be disposed of in landfill. However, the composing process must be carefully 

controlled and monitored. 

  التسويذ

هً إغىاء   إلسرؼمال، قادراً ػ الً  خَهق مىرىجاً قا حٍ أن  ُذ أوحال انصرف انص ه نرسم مك َ

اخ َ م تساطح دفىها فٍ مىقغ دفه انىفا َمكىىا تك رُج، أو  قة . انررتح انفق جة أن ذرا َ أٌ حال،  ت

مٍ حذر  .ػمهُح انرسمُذ ػه كثة وتشك
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SOLIDS HANDLING   WORKSHEET 

  

 

1. Describe the following types of sludge 

a. Primary sludge________________________________________________________ 

b. Biological sludge ______________________________________________________ 

c. Scum  _______________________________________________________________ 

d. Screenings ___________________________________________________________ 

ه  .  :انحمأجصفِ الأوىاع انرانيح م

 _____________________________________________الأونُح  انحمأج -أ

 _________________________________________  انثىُنىجحُ انحمأج -ب 

اخ انؼائمح  -ج  َ  ___________________________________________انىفا

اخ انمصَفاج  -د   َ  __________________________________________انىفا

 

2. What are two major health and safety concerns associated with sludge disposal? 

a. ____________________________ 

b. ____________________________ 
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  -أ  

  -ب

 

3. The process unit used to collect and stabilize waste sludge is a _________________. 

  

 

4. The two reasons for sludge digestion are: 

a. Reduction in ________________ and 

b. ___________________ stabilization. 

 

 . 

 

5. When the air is shut off to an aerobic digester the sludge will settle leaving a clear 

liquid at the top. This liquid is called the ________________. The process of removing this 

liquid is called _______________. 
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6. A sludge stabilization process that uses an open tank is _______________ 

_____________ and requires approximately _______________ days to complete. 

 

 

 

7. ________________________ ____________________ is accomplished in the 

absence of oxygen and one of the byproducts is methane gas. 

                                       

 

8. Anaerobic decomposition will produce what by-products? 

a. ____________________________ 

b. _____________________________ 

c. ____________________________ 
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9. The primary reason for heating and mixing an anaerobic digester is to ____________ 

the ________________ of digestion. 

.  

 

10. Before sewage sludge can be placed in a landfill for disposal the solids content must 

be at least _____________%. 

 

 

 

11. In a sludge drying bed, water is removed from the sludge through two processes. 

These processes are: 

a. _____________________________ 

b. _____________________________ 
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12. List four sludge disposal processes: 

a. ____________________________ 

b. ____________________________ 

c. ____________________________ 

d. ____________________________ 
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WASTEWATER DISINFECTION 

WHAT IS IN THIS LESSON? 

1. Introduction 

2. Disinfection 

3. Chlorine 

4. Chlorine Properties And Chemistry 

5. Hypochlorites 

6. Chlorine Terms 

7. Chlorine Chemistry - Briefly 

8. Chlorine Facilities 

9. Hypochlorite Systems 

9.1. Hypochlorites 

9.2.  Sodium Hypochlorite 

10. Hypochlorinator Feed Equipment 

11. Routine Operations And Records 

12. Operational Considerations 
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WASTEWATER DISINFECTION 

INTRODUCTION 

Lesson Content 

In this lesson on the introduction to wastewater disinfection the focus will be on the reasons 

for disinfection, the basic theory associated with disinfection with chlorine and the mechanical 

components of the chlorine feed systems. 

 

 

DISINFECTION 

Definition 

Disinfection is defined as the process used to control pathogenic organisms found in 

wastewater effluent and digested sludges. Disinfection prevents the spread of waterborne 

disease and disease associated with contact with human waste of feces. 
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 تعريف

 

Goal 

The goal of proper disinfection in a wastewater system is to destroy all disease causing 

organisms in order to protect downstream users of the water. 

 

How Do We Measure Effectiveness? 

The effectiveness of disinfection in a wastewater system is measured by testing for the 

presence of fecal coliform bacteria. Fecal coliform bacteria that are found in wastewater are 

generally not pathogenic. They are indicators of contamination and the potential presence of 

pathogenic organisms. When they are present in low numbers, it is considered that the 

potential for pathogenic bacteria is low. 

 كيف يتم قياس الفعالية
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CHLORINE 

Background 

Chlorine is the most common method used for disinfection of water, wastewater and swimming 

pools. Chlorine is produced as a gas, a liquid and a powder (the liquid and powder to chlorine 

are called hypochlorites). The addition of chlorine to wastewater effluent kills bacteria, viruses 

and protozoa. 

 

 

Equipment – Hypochlorination 

In order to use powdered or liquid chlorine products (hypochlorites) they are commonly mixed 

into a tank and then fed into the system using a chemical feed pump. 
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CHLORINE PROPERTIES AND CHEMISTRY 

Chlorine Products 

Chlorine for disinfection can be purchased as a solid, liquid or gas. Chlorine in its solid form is 

called calcium hypochlorite. It is available in powder or tablet form. Liquid chlorine or sodium 

hypochlorite is commonly known as bleach. 

 

 

HYPOCHLORITES 

Two Hypochlorites 

There are two hypochlorites used for the disinfection of wastewater, calcium hypochlorite and 

sodium hypochlorite. 
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Calcium Hypochlorites 

Hypochlorites are produced by combining chlorine with either calcium or sodium. Calcium 

hypochlorites are either a powder or a tablet and can contain chlorine concentrations up to 

67%. The powder or tablets must be dissolved in water.  

 

 

Sodium Hypochlorite 

Sodium hypochlorite is a liquid bleach. Sodium hypochlorite is found in concentrations up to 

12.5%. Chlorine concentrations of household bleach range from 4.75% to 5.25%.  

 

 

CHLORINE TERMS 

Introduction 

One of the major difficulties new operators have with the chlorination process is the 

understanding of the terms used to describe the various reactions and processes used in 

chlorination. The following is a brief description of the common terms used in chlorination.  
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Dosage 

Dosage is the amount of chlorine added to the system. The units used to describe dosage can 

be either milligram per liter (mg/L), kg per day or ppm (parts per million). The most common is 

mg/L. 

 

 

Demand 

Demand is the amount of chlorine that is used by substances like nitrogen compounds, iron, 

manganese, algae and microorganisms in the water. As chlorine reacts with these substances, 

the quantity of chlorine available for disinfection drops. The quantity used by these substances 

is called demand. Demand, like dosage, is expressed in mg/L. 
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Residual 

Residual is the amount of chlorine remaining after the demand is satisfied. Residual, like dosage 

and demand, is expressed in mg/L. there are three types of residual; free, combined and total. 

 

 

Free Residual 

Free chlorine residual is the amount of chlorine as CL2, hypochloros acid (HOCL) and the 

hypochlorite ion (OCI-) in the water. Free chlorine is a stronger disinfectant than combined 

chlorine. In wastewater free residual is seldom detected and chlorine is usually in the combined 

residual form. 

CL2HOCl

 OCl
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Combined Residual 

Combined residual is the result of combining free chlorine with nitrogen compounds such as 

ammonia. With typical chlorine residual test instruments we cannot test directly for combined 

chlorine residuals. 

 

 

Total Residual 

Total chlorine residual is the combination of free and combined residuals. Total residual can be 

determined directly with standard chlorine residual test kits. Total residual is the test required 

at the wastewater treatment facilities. 
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CHLORINE CHEMISTRY - BRIEFLY 

Introduction 

In order to explain the chlorination process it is necessary to have a basic understanding of the 

reactions of chlorine in water. The basic reaction is a two step process. 

 

Hypochlorous Acid 

When chlorine gas is added to pure water, the first reaction is the production of hypochlorous 

acid (HOCI), hydrogen and the chlorine ions. Hypochlorous acid is measured as free chlorine 

residual. 

CI2 + H2O  HOCI + H+ + CI- 

HOCl

 

Hypochlorite Ion 

In the second part of the reaction a portion of the hypochlorous acid disassociates (breaks 

apart) to form the hypochlorite ion (OCI-), and hydrogen. The hypochlorite ion is also measured 

as free chlorine residual. When the PH of the waster is at 7.5 one half of the residual will be 

HOCI and one half will be OCI- 

HOCI  H+ + OCI- 
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OCl

HOClOCl 

HOCI  H+ + OCI- 

 

Nitrogen Compounds 

Nitrogen compounds present in the wastewater combine with hydrochlorous acid to form 

chemical compounds called chloramines. Nitrogen compounds include inorganic nitrogen 

compounds such as ammonia and organic nitrogen compounds like protein and amino acids. 

 

 

Free to Combined 

In the chemical reactions shown above, free chlorine (HOCI) is the first component produced. 

Combined chlorine residuals only occur after the free chlorine is produced. However, the 

reaction between the free chlorine and nitrogen compounds is so quick that we are unable to 

observe free chlorine in a test sample. Only after the demand (reactions with ammonia, 

turbidity, iron, manganese, microorganisms and other organic nitrogen compounds) has been 
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satisfied will the free chlorine become available. Because of the amount of ammonia in most 

wastewater effluents, the demand will be so high that free chlorine will not last longer than a 

few seconds. 

 (HOCI)

 

 

Residual Requirements 

Because of the quantity of ammonia in wastewater, it is not practical to inject enough chlorine 

to provide a free chlorine residual. Therefore, combined chlorine residuals are the common 

disinfection compounds used in wastewater treatment disinfection process. Combined 

residuals cannot be tested for directly. Therefore, it is common practice to test for total 

chlorine residual. In order to maintain an effective line of defense against pathogenic 

organisms, a total chlorine residual, at the point where the effluent exits the chlorine contact 

chamber, is usually maintained. Two important criteria for disinfection are contact time and 

chlorine residual concentration. When the contact time is low it is necessary to increase the 

residual. 
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Type of Residual 

As we discussed above, free chlorine residual is the best of the disinfectants. However, due to 

practical limitations, combined residuals are used in wastewater. A typical wastewater effluent 

will have between 0.5 and 1.5 mg/L total chlorine residual. However, system limitations may 

require a higher residual than stated. 
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Interfering Agents 

Minerals, such as iron and manganese, combine with chlorine and increase the demand. 

Turbidity uses chlorine and provides a place for microorganisms to hide. Organic materials, such 

as leaves, combine with chlorine increasing the demand and reducing the residual. 

 

 

Contact Time 

One of the key items in predicting the effectiveness of chlorine on microorganisms is contact 

time. Typical contact time in a chlorine contact chamber will range between 20 minutes and 30 

minutes. 

 

 

CHLORINE FACILITIES 

Application Point 

Chlorine disinfectants need time to react and are introduced in a wastewater treatment plant 

after all other treatment has been completed. Chlorine is introduced in a tank called the 
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chlorine contact chamber. This chamber is designed to maximize contact time between the 

chlorine and the pathogenic organisms. 

 

 

Contact Chamber Shape 

To prevent short circuiting in the chamber and to provide the maximum contact time with the 

least amount of turbulence, chlorine contact chambers are designed so the flow snakes through 

them. This provides what is called plug flow through the chamber. 
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HYPOCHLORITE SYSTEMS 

HYPOCHLORITES 

CALCIUM HYPOCHLORITE 

Handling Calcium Hypochlorites 

When mixing calcium hypochlorite the operator must wear chemical safety goggles, a cartridge 

respirator and rubberized gloves. Partially fill the vat with water before you add the powder. 

Placing powder into the vat first and then adding water could cause an explosion. 

 

 

 

 

 

Typical Chlorine Contact Basin 

Shape, with Plug Flow Lines 
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Storing Calcium Hypochlorite 

Calcium hypochlorite should be stored in a cool, dry room away from oil, gas and other organic 

material. Calcium hypochlorite will ignite and burn at 350oF. Make sure the lid is closed tightly, 

check the container for cracks. 
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SODIUM HYPOCHLORITE 

Handling Sodium Hypochlorites 

When mixing sodium hypochlorites the operator must wear chemical safety goggles and 

rubberized gloves. 

 

 

HYPOCHLORINATOR FEED EQUIPMENT 

Basic Equipment 

The most common hypochlorinator system is composed of a 20 to 50 gallon plastic tank in 

which a hypochlorite solution is mixed. This solution is pumped into the system using a 

chemical feed pump. 
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Piping System 

To protect the pump, a strainer is placed on the end of the suction line. Also on the suction line 

is a weight and foot valve. The weight keeps the line in the solution and the foot valve helps to 

maintain the prime on the pump. On the end of the discharge line is another valve. This check 

valve prevents the water in the system from flowing back into the mixing tank. 

 

220 VOLT 
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١ ٤  
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ROUTINE OPERATIONS AND RECORDS 

1. Check routine residual – daily 

2. Determine quantity of chlorine used – daily 

3. Determine the chlorine dosage – daily 

4. Clean injector and ball valves – monthly 

5. Rebuild pump, clean and replace gaskets – annually 

6. Replace foot and diffuser check valves – annually 

7. Clean injector and pump check valves as needed. 
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OPERATIONAL CONSIDERATIONS 

Chlorine Residual 

When chlorine is used as a disinfectant, it is desirable to keep the amount of chlorine entering a 

receiving stream at a minimum and at the same time provide disinfection. Therefore, effective 

operations would be to maintain as low a residual as possible without exceeding the fecal 

coliform requirements. 

 

 

Chlorine and the Environment 

Chlorine can be deadly to fish and other aquatic life. For instance salmon fry can be killed with 

chlorine levels of as little as 6 μg/L (micrograms per liter). 
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WASTEWATER DISINFECTION        WORKSHEET 

 

1. Wastewater is disinfected in order to prevent                                                      . 

                                                         .          

 

2. The tank used to provide contact time for disinfection in a wastewater treatment plant is called 

the ___________________ ________________ chamber. 

                                    .   

 

3. What does mg/L stand for? Is it the same as PPM? 

  mg/l ppm

 

4. The quantity of a chemical added to the water is called the _______________. The quantity of a 

chemical used in a reaction is called the ________________, and the quantity of chemical 

remaining after the reaction is called the __________________. 

  

 

 

5. ______________________ time is the length of time water is kept in a basin. 
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6. Define disinfection: ____________________________________________________. 

                                                                             

 

 

7. The ultimate test for disinfection is a bacteriological test for the _____________________ 

________________ bacteria. 

  

                                     

 

8. List four items that affect the germicidal efficiency of chlorine. 

a. _____________________________ 

b. _____________________________ 

c. _____________________________ 

d. _____________________________ 
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  :

  -

- 

 - 

  - 

9. Typical detention time in a chlorine contact chamber ranges between __________ and 

________ min. 

                 

. 

 

10. There are two hypochlorites used to disinfect water: _____________ hypochlorite which is 

commonly a liquid and ______________ hypochlorite which is commonly a powder. 

 

.                         

.                         

 

11. When a chlorine residual is required in wastewater effluent, the type of residual tested for is 

commonly ________________ chlorine residual. 
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12. The best PH range for disinfection is between ___________ and ______________. 

   

. 
 

13. From the drawing, identify the items indicated to the list. 

   

 

 

A. __________________________ .  

B. ________________________   .  

C. _________________________ .  

D. __________________________  .  

E. __________________________  .  

 



 

 
 

APPENDIX B 
 

Training Materials 
Village WWTPs – Facility O&M Manuals 

 
  



TOC Table of Contents

Chapter-1 Introduction to the O&M Manual

Chapter-2 WWTP Process Overview

Chapter-3 Preliminary Treatment

Chapter-4 Primary Treatment and sludge pumping

Chapter-5 Trickling Filter

Chapter-6 Secondary Clarification

Chapter-7 Disinfection System

Chapter-8 Anaerobic Digestion System

Chapter-9 Sludge Drying Beds

Chapter-10 Septage Receiving Pump Station

Chapter-11 Plant Water Booster Pump Station

Chapter-12 Sampling and Analysis Procedures

Chapter-13 WWTP Employee Safety Handbook

Chapter-14 WWTP Operator Job Description

Chapter-15 Guidelines for Hiring an O&M Service Contractor

Appendices

Appendix-A Brentwood Media System - O&M Manual

Appendix-B Operator Standard Report Forms

Appendix-C Facility O&M Budget Tables

Appendix-D Equipment Warranty Certificates

Appendix-E Spare Parts Inventory list

Appendix-F Workshop Tools Inventory list

Appendix-G Safety Equipment Inventory List

Appendix-H Lebanees Effluent and Sludge Reuse Rules

Appendix-I PID - Full Size Drawing

Appendix-J Facility Yard Piping - Full Size Drawing

Appendix-K Plant Hydraulic Profile - Full Size Drawing

Book-1

Plant Water Sys, Chem. Feed Pumps, Slide Gates, Sludge Pumps, Submersible Pumps, 

Static Screen, Rotary Arm Distributor, TF Media.

Book-2

Fire alarm sys, Laboratory equip., Valves, TF Fans, Portable pump, safety equip., 

Miscellanous Equip.

Book-3 Standby Power Generator, Electrical Components

Lesson-1 Introduction to Wastewater Systems

Lesson-2 Characteristics of Wastewater

Lesson-3 Treatment Techniques

Lesson-4 Sludge Treatment and Disposal

Lesson-5 Disinfection

Part-1 MMS Description and Explanation Doc.

Part-2 Equipment Service Cards

Part-3 Maintenance Task and schedule master table

Part-4 WWTP Equipment Inventory Listing

Part-5 Tool and Workshop Equipment List

Part-6 Spare Parts List

Aitanit WWTP O&M Manual
Facility O&M Manual – Volume-1

Unit Process Operation

Facility O&M Manual – Volume-2

Equip. Vendor O&M Manuals

Facility O&M Manual – Volume-3

Training Lessons - English & Arabic

Facility O&M Manual – Volume-4

Maintenance Management System



TOC Table of Contents

Chapter-1 Introduction to the O&M Manual

Chapter-2 WWTP Process Overview

Chapter-3 Preliminary Treatment

Chapter-4 Primary Treatment and sludge pumping

Chapter-5 Trickling Filter

Chapter-6 Secondary Clarification

Chapter-7 Disinfection System

Chapter-8 Anaerobic Digestion System

Chapter-9 Sludge Drying Beds

Chapter-10 Septage Receiving Pump Station

Chapter-11 Plant Water Booster Pump Station

Chapter-12 Sampling and Analysis Procedures

Chapter-13 WWTP Employee Safety Handbook

Chapter-14 WWTP Operator Job Description

Chapter-15 Guidelines for Hiring an O&M Service Contractor

Appendices

Appendix-A Brentwood Media System - O&M Manual

Appendix-B Operator Standard Report Forms

Appendix-C Facility O&M Budget Tables

Appendix-D Equipment Warranty Certificates

Appendix-E Spare Parts Inventory list

Appendix-F Workshop Tools Inventory list

Appendix-G Safety Equipment Inventory List

Appendix-H Lebanees Effluent and Sludge Reuse Rules

Appendix-I PID - Full Size Drawing

Appendix-J Facility Yard Piping - Full Size Drawing

Appendix-K Plant Hydraulic Profile - Full Size Drawing

Book-1

Plant Water Sys, Chem. Feed Pumps, Slide Gates, Sludge Pumps, Submersible Pumps, 

Static Screen, Rotary Arm Distributor, TF Media.

Book-2

Fire alarm sys, Laboratory equip., Valves, TF Fans, Portable pump, safety equip., 

Miscellanous Equip.

Book-3 Standby Power Generator, Part-1

Standby Power Generator, Part-2

Lesson-1 Introduction to Wastewater Systems

Lesson-2 Characteristics of Wastewater

Lesson-3 Treatment Techniques

Lesson-4 Sludge Treatment and Disposal

Lesson-5 Disinfection

Part-1 MMS Description and Explanation Doc.

Part-2 Equipment Service Cards

Part-3 Maintenance Task and schedule master table

Part-4 WWTP Equipment Inventory Listing

Part-5 Tool and Workshop Equipment List

Part-6 Spare Parts List

Fourzol WWTP O&M Manual
Facility O&M Manual – Volume-1

Unit Process Operation

Facility O&M Manual – Volume-2

Equip. Vendor O&M Manuals

Facility O&M Manual – Volume-3

Training Lessons - English & Arabic

Facility O&M Manual – Volume-4

Maintenance Management System



TOC Table of Contents

Chapter-1 Introduction to the O&M Manual

Chapter-2 WWTP Process Overview

Chapter-3 Preliminary Treatment

Chapter-4 Primary Treatment and sludge pumping

Chapter-5 Trickling Filter

Chapter-6 Secondary Clarification

Chapter-7 Disinfection System

Chapter-8 Anaerobic Digestion System

Chapter-9 Sludge Drying Beds

Chapter-10 Septage Receiving Pump Station

Chapter-11 Plant Water Booster Pump Station

Chapter-12 Sampling and Analysis Procedures

Chapter-13 WWTP Employee Safety Handbook

Chapter-14 WWTP Operator Job Description

Chapter-15 Guidelines for Hiring an O&M Service Contractor

Appendices

Appendix-A Brentwood Media System - O&M Manual

Appendix-B Operator Standard Report Forms

Appendix-C Facility O&M Budget Tables

Appendix-D Equipment Warranty Certificates

Appendix-E Spare Parts Inventory list

Appendix-F Workshop Tools Inventory list

Appendix-G Safety Equipment Inventory List

Appendix-H Lebanees Effluent and Sludge Reuse Rules

Appendix-I PID - Full Size Drawing

Appendix-J Facility Yard Piping - Full Size Drawing

Appendix-K Plant Hydraulic Profile - Full Size Drawing

Book-1

Plant Water Sys, Chem. Feed Pumps, Slide Gates, Sludge Pumps, Submersible Pumps, 

Static Screen, Rotary Arm Distributor, TF Media.

Book-2

Fire alarm sys, Laboratory equip., Valves, TF Fans, Portable pump, safety equip., 

Miscellanous Equip.

Book-3 Standby Power Generator, Electrical Components

Lesson-1 Introduction to Wastewater Systems

Lesson-2 Characteristics of Wastewater

Lesson-3 Treatment Techniques

Lesson-4 Sludge Treatment and Disposal

Lesson-5 Disinfection

Part-1 MMS Description and Explanation Doc.

Part-2 Equipment Service Cards

Part-3 Maintenance Task and schedule master table

Part-4 WWTP Equipment Inventory Listing

Part-5 Tool and Workshop Equipment List

Part-6 Spare Parts List

Facility O&M Manual – Volume-1

Unit Process Operation

Ablah WWTP O&M Manual

Facility O&M Manual – Volume-2

Equip. Vendor O&M Manuals

Facility O&M Manual – Volume-3

Training Lessons - English & Arabic

Facility O&M Manual – Volume-4

Maintenance Management System



 

 
 

APPENDIX C 
 

Training Materials 
Student Reference Books 

 
     

  











 

 
 

APPENDIX D 
 

Ablah Municipality 
Operator Correspondence 

Training Completed 
 



Office of Water Programs
California State University, Sacramento

 http://www.owp.csus.edu/
wateroffice@owp.csus.edu

(916) 278-6142

Payment Receipt
Jul 8, 2011

This is not a bill

Payment
From: Matthew P. Antill
For: Boudaye, Mohamed
CDM
25 INDUSTRIAL AVE.
CHELMSFORD MA 01824
(950) 250-6727

Payment ID: 326392

Date: Jul 08, 2011

Amount: $50.00 USD

Matthew P. Antill Visa XXXXXXXXXXXX6845 Auth #: 06084B
This transaction will appear on your credit card statement as: WATER PROGRAM

Comments: Ship: US Postal Service Guest Email: bouda313@yahoo.com

Items:

Description Invoice Number Quantity Amount
Boudaye, Mohamed
601A - Wastewater Treatment: Facilities and Pretreatment, Ed 7

Charge Enrollment 595968 1 $50.00
RETURN POLICY
Products - Returns are accepted within three months of purchase. Prior authorization must be obtained and shrink-wrap must be intact. A return fee
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and course materials are returned to us. A $10 processing fee will be deducted from the refund.
QSD and QSP Exams - No refunds will be given.
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OPERATIONS AND MAINTENANCE TRAINING 
PROGRAM (OM&T) 

1. Program Introduction 
This Operations and Maintenance Training (OMT) Program described in this document is 
for the USAID/Lebanon – Small Villages Wastewater Treatment Systems Project is 
designed to provide the knowledge, and develop the skills, necessary for the efficient and 
safe operation and maintenance of the Aitanit/Qaraoun Villages new treatment facilities.   

The training philosophy and approach taken by this program is based upon several 
factors. Each individual assigned to operation, maintenance, and management of the new 
treatment plants will receive training specific to the tasks to which they are assigned and 
the training will be specific to the plant facilities.  

The OMT Program is conducted utilizing several methods: 

 Startup training during the Commissioning period will use both classroom methods 
and On-The-Job (OJT) training activities. 

 OJT includes demonstrations and hands on activities, with classroom lecture as 
necessary. This is the principal method used during the Commissioning and Advise 
and Assist periods. 

 Direct assistance training, which is conducted during the course of the staff trainees 
performing normal work duties and assigned tasks. 

 Vendor training, which combines classroom training and OJT conducted by vendor 
representatives during the pre-commissioning and commissioning periods as a part of 
equipment installation and startup. 

At the end of the training program, all training materials such as handouts, etc., shall be 
turned over to USAID and the Aitanit/Qaraoun WWTP. 
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2. Training Program Outline 
2.1 Training Subjects – Treatment Plant General O&M 

The plant treatment O&M general subjects for which training will be given and the proposed 
instructor and training duration is listed below: 

General Subjects Instructor & Duration Target Date 
Qaraoun Sewer Network CDM – 1-Day TBD 
Machghara Sewer Network CDM – 1-Day TBD 
Safety – Working with 
Hypochlorite 

CDM – 2-hr 
TBD 

Safety – Confined Space 
Training 

CDM – 2-hr 
TBD 

Safety – Safety Equipment Use CDM – 2-hr TBD 
Sampling – General Procedures CDM – 4-hr TBD 
Workshop Equipment and Tool 
Use 

CDM – 2-hr TBD 

Management - Maintenance 
Scheduling & Records 

CDM – 2-hr TBD 

Management - Facility O&M 
Budget Preparation and Updates 

CDM – 2-hr TBD 

Management - Facility Standard 
Records and Reports 

CDM – 2-hr TBD 

Management – How to 
subcontract for O&M Services 

CDM – 2-hr TBD 

2.2 Training Subjects – Treatment Process Specific  

The plant treatment unit process for which training will be given and the proposed instructor 
and training duration is listed below: 

Unit Treatment Process Name Instructor & Duration Target Date 
Influent Pumping & Screening 
Treatment 

CDM – 4-hr TBD 

Primary Treatment CDM – 4-hr TBD 
Secondary Treatment CDM – 8-hr TBD 
Effluent Disinfection CDM/– 2-hr TBD 
Septage Receiving Facility CDM – 1-hr TBD 
Anaerobic Digestion CDM – 4-hr TBD 
Sludge Drying and Final 
Disposal 

CDM – 2-hr TBD 

Site Laboratory - Process Control 
Tests 

CDM/Local Lab Supplier – 6-hr TBD 

Qaraoun Sewer River Crossing - 
Maintenance 

CDM – 2-hr TBD 

Plant Water System CDM – 2-hr TBD 
Plant Drain System CDM – 2-hr TBD 
Plant Lighting System CDM – 2-hr TBD 
Final Effluent Disposal to the 
River 

CDM – 2-hr TBD 
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2.3 Training Subjects – Water Quality Testing - General Subjects 
The water quality sampling & analysis subjects for which training will be given and the 
approximate number of hours of training is listed below: 

Equipment Name Instructor & Duration Target Date 
Laboratory Equipment CDM – 2-hr TBD 
Basic Laboratory Techniques CDM – 2-hr TBD 
Laboratory Safety CDM – 1-hr TBD 
Sampling & Preservation CDM – 1-hr TBD 
Process Control Testing CDM – 1-hr TBD 
QA/QC CDM – 1-hr TBD 
MoE Water Quality Reporting 
Requirements 

CDM – 1-hr TBD 

Record Keeping CDM – 1-hr TBD 
 

2.4 Training Subjects – Water Quality Testing – Analysis 
Procedures 

The water quality sampling & analysis subjects for which training will be given and the 
approximate number of hours of training is listed below: 

Water Quality Analysis Instructor & Duration Target Date 
*Temperature CDM – 1-hr TBD 
*pH CDM – 1-hr TBD 
*Dissolved Oxygen CDM – 1-hr TBD 
*Residual Chlorine CDM – 1-hr TBD 
Settleable Solids CDM – 1-hr TBD 
Clarity CDM – 1-hr TBD 
   
*MoE Required Tests 
 

2.5 Training Subjects – Process Equipment Specific  
The equipment for which training will be given and the approximate number of hours of 
training is listed below: 

Equipment Name Instructor & Duration Target Date 
Manual Bar Screen CDM – 1/2-hr TBD 
Fine Bar Screen CDM – 1-hr TBD 
Primary Clarifier Equipment CDM/EMCO – 2-hr TBD 
Secondary Clarifier Equipment CDM/EMCO – 2-hr TBD 
Trickling Filter – Power 
Ventilators 

Green Heck Local 
Vendor/CDM– 2-hr 

TBD 

Trickling Filter – Rotary 
Distributor 

CDM– 4-hr TBD 

Trickling Filter – Plastic Media CDM– 1-hr TBD 
Disinfection Chemical System CDM – 2-hr TBD 
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Instrumentation & Control 
Equipment 

CDM – 2-hr TBD 

Hoists and Cranes CDM/EMCO – 2-hr TBD 
Valves O&M CDM/EMCO – 2-hr TBD 
Pumping Systems and Equipment Equip. Vendor (HOMA) + CDM 

– 4-hr 
TBD 

Standby Power Generator & Fuel 
Storage 

Equip. Vendor /EMCO + CDM – 
4-hr 

TBD 

Fire Detection System O&M EMCO/CDM/ – 2-hr TBD 
Flow Meter O&M CDM/ EMCO– 1-hr TBD 
Street Lighting CDM/ EMCO– 1-hr TBD 
Electric Power Distribution EMCO/CDM/ – 2-hr TBD 
Electrical Grounding System EMCO/CDM/ – 2-hr TBD 
 

Process Equipment Training Subject Content – (Basic discussion points for each 
subject) 

• Introduction 

• Equipment Components 

• Pre-Startup Checks 

• Safety Checks 

• Equipment Startup Procedures 

• Routine Operational Checks  

• Equipment Shutdown Procedures 

• Emergency Operation Procedures 

• Operator Responses to Abnormal Conditions 

• Troubleshooting 

• Environmental Reporting Requirements 

3. Training Needs Assessment - General Approach 
CDM completed an interview and brief assessment of the level of training needed for each Owner 
assigned plant staff person. At this time all of the staff proposed by the Union have adequate entry 
level experience (no previous treatment plant O&M experience).  

4. Instructional Media 
 Lesson Plans 

 Facility O&M Manual Document 

 Standard Operating Procedures 

 Equipment Vendor O&M Manuals 

 White marker board 

 Handouts,  
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 PowerPoint 

 Training Videos 

 Technical Books and Manuals 

 5. Training Audience 
The people who are expected to be interested in attending this training are listed below. The 
actual people who attend each train event may vary depending on the subject. 

 Assigned Village Municipality plant O&M staff (see staffing recommendation 
report). 

 Bekaa Water Authority staff (if available) 

 Lebanon Environmental regulators (if available) 

 Village local officials (if available) 

6. Training Goals 
Improving the likelihood of sustainability (prolonged functional use) of this wastewater 
treatment plant infrastructure project through the following activities: 

1) Delivery of technical assistance which targets training non-experienced newly assigned 
plant O&M staff. 

2) Providing institutional assistance in establishing rural WW utilities (not a formal project 
deliverable but CDM may be able to provide some limited help with this as a part of this 
program). 

7. General Course Objectives 
The following paragraphs define the training program main focus subjects and the associated 
objectives for each. 

7.1 Operations 
This course is designed to provide trainees with the knowledge and operational procedures 
necessary to efficiently and safely operate the facilities. Upon completion of the training, the 
trainees will be able to properly operate the facilities normally and also during emergencies. 

7.2 Maintenance 
The objective of the maintenance portion of the training program is to train the plant staff to 
maintain the facilities. The course provides training in performing basic maintenance 
activities for all major equipment items.  In addition, maintenance management is also 
addressed by this course.  

7.3 Water Quality – Sampling & Testing 
The objective of the laboratory portion of the training program is to train the plant staff to 
perform basic water quality sampling and on-site analysis to support the process control of 
the trickling filter treatment processes. The course is designed to provide the trainees with the 
introductory knowledge, simple laboratory analysis procedures, techniques, skills, and 
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QA/QC procedures necessary to properly collect and analyze wastewater samples. Note: 
Developing the capacity of new hire treatment plant Operators to perform and understand 
the results of process control laboratory water testing is a significant challenge for this short 
training program. 

7.4 Safety 
The objective of the safety portion of the training program is to train all plant staff in proper 
safety procedures and practices. The course is designed to provide trainees with the 
knowledge, general safety procedures and strategies necessary to complete assigned tasks 
safely and to be continuously conscious of safety matters.  

7.5 Management 
The objective of the management portion of the training program is to train key plant staff in 
the proper functions and procedures related to managing and supervising the facilities. This 
portion of the training program, although general in nature, is designed to introduce and 
present examples of effective, positive plant management techniques and strategies. For 
example, records & reports, plant O&M budget preparation and updating, MoE water quality 
reporting, etc. 

8. Specific Learning Concepts and Objectives 
At the completion of this training the student should be able to do all of the following 
fundamental concepts and some of the advanced concepts listed below: 

8.1 CONCEPT-1: PRINCIPLES OF TRICKLING FILTERS 
Fundamental Concepts 

 Describe the wastewater treatment process of Trickling Filters. 

 Discuss the types of waste treated by a Trickling Filter. 

 Explain the purposes served by the media in a Trickling Filter  

 Describe the effect of algae growth and snails on the media of a Trickling Filter. 

 List the reasons why good preliminary treatment fine screening and primary 
treatment is needed for effective Trickling Filter operation. 

 Describe the flow path through the trickling filter process. 

Advanced Concepts 
 Describe the types of microorganism growth in a Trickling Filter. 

 Define nitrification/denitrification and how the following variables affect the 
process: 
A. Temperature. 
B. Dissolved Oxygen. 
C. pH. 
D. Detention Time. 
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8.2 CONCEPT-2: STRUCTURE AND FUNCTION 
Fundamental Concepts 

 Describe the containment and type of media installed in the Trickling Filter. 

 Discuss the structure and function of the following Trickling Filter mechanisms: 
A. Underdrains. 
B. Flow Distributor arm. 
C. Distributor End Gates. 
D. Speed Retarder Nozzles (Orifices). 
E. Turnbuckles and Stay Rods (Guy Wires). 
F. Trickling Filter Pump Station. 
G. Inlet and Outlet Pipes. 

 Explain the function secondary clarifiers have in a Trickling Filter. 

Advanced Concepts 
 Discuss the plastic media installed in the trickling filter. 

 Explain parallel operation of Trickling Filters (when are two filters needed and 
not needed). 

8.3 CONCEPT-3: OPERATION 
Fundamental Concepts 

 Describe the appearance of biomass growth under the media layers of a Trickling 
Filter. 

 List what an operator should look for when evaluating the condition of the 
biomass growth on Trickling Filter media. 

 Explain the possible affects on the operation of uneven flow distribution over the 
media of a Trickling Filter. 

 Explain the purpose of media ventilation in the operation of a Trickling Filter. 

 Describe why dissolved oxygen levels in the TF outlet flow should be checked for 
proper TF plant operation. 

 Describe the purposes and hydraulic scheme used for recirculation in the 
Trickling Filter. 

 Explain why the Trickling Filter may at certain times need to be intentionally 
shock loaded with chlorine. 

 Describe the potential affects on biomass growth from the following shock loads: 

A. Hydraulic Shock Load. 
B. BOD Shock Load. 
C. Toxic Shock Load. 

 Explain the trickling filter recirculation ratios at each of the flow rates listed 
below: 
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A. Low-Flow 
B. Average Design Flow 
C. Peak Design Flow 

 List the steps to take if one of the TF units is to be taken out of service for an 
extended period of time. 

 Describe how to determine if enough sludge is being removed from the clarifiers. 

Advanced Concepts 
 Outline the procedure for start-up of a Trickling Filter. 

 Describe the operational problems caused by various dissolved oxygen levels in 
the Trickling Filters. 

 Explain the nitrification/denitrification affects on the following: 

A. Final Clarifier Operation. 
B. Oxygen Demand. 
C. Biochemical Oxygen Demand. 
D. Effluent Quality. 

 Discuss what determines the normal rotational speed of a Trickling Filter 
distributor arm. 

 List ways an operator can control the speed of the distributor arm of a Trickling 
Filter. 

 Describe the term "filter channeling" in Trickling Filtration. 

 Discuss the effects that seasonal temperature changes have on the operation of a 
Trickling Filter. 

 List ways to test and improve Trickling Filter ventilation. 

 List the items to consider when establishing a sludge removal schedule for a 
secondary clarifier. 

 Describe the characteristics of secondary sludge from a Trickling Filter. 

 Discuss clarifier weir overflow rates, and how they affect performance. 

 Describe how recirculating flow through a Trickling Filter effects the following 
situations: 

A. To reduce wastewater organic strength to the filter. 
B. For increased hydraulic flow to increase sloughing and/or maintain flow rate 

over filter. 
C. To improve the dissolved oxygen level to filter effluent. 

8.4 CONCEPT-4: MAINTENANCE 
Fundamental Concepts 

 Explain what to look for when inspecting the plastic media in the Trickling Filter. 
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 Describe the following tasks, and explain why each is important in the 
maintenance of Trickling Filters. 

A. Cleaning nozzles and splash plates. 
B. Flushing distributor arms. 
C. Adjusting stay rods (guy wires). 
D. Checking distributor bearings and lubrication. 

 Discuss a method and frequency of cleaning Trickling Filter underdrains. 

 Explain why clarifier weirs should be regularly brushed-down and/or washed-off. 

 List three items to inspect when performing a maintenance inspection of the 
secondary clarifier. 

 List the maintenance tasks to perform on the following trickling filter equipment: 

A. Distributor Main Bearings. 
B. Recirculation pumps 
C. Distributor arm nozzles. 
D. Media 
E. Air Fan Equipment. 

 Discuss the key items included on the trickling filter maintenance schedule. 

Advanced Concepts 
 List the daily, weekly, monthly, quarterly, and annual activities for maintenance 

of a Trickling Filter. 

 Demonstrate the safe removal of submersible pumps from the sump pits. 

 Demonstrate media flushing procedure. 

 Explain cold weather operation of the trickling filter system. 

8.5 CONCEPT-5: MONITORING 

Fundamental Concepts 
 Identify the sampling locations to be used to determine BOD and suspended 

solids removal. 

 Describe the laboratory test that best indicates the operating efficiency of a 
Trickling Filter. 

Advanced Concepts 
 Define the following variations of the BOD test and : 

A. Carbonaceous BOD. 
B. Nitrogenous BOD. 
C. Inhibited BOD. 
D. Soluble BOD. 
E. Ultimate BOD. 
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 Outline a procedure for sampling soluble BOD, and explain its significance in 
assessing trickling filter performance. 

 Describe sample sites and tests that should be run to monitor the Trickling Filter 
process. 

8.6 CONCEPT-6: TROUBLESHOOTING 
Fundamental Concepts 

 List three methods of reducing freezing problems of Trickling Filters. 

 Outline the possible causes and corrective actions for the following Trickling 
Filter problems: 

A. Ponding. 
B. Excessive filter flies. 
C. Odor problems. 
D. Icing problems on media and/or clarifier. 

Advanced Concepts 
 Explain the effects of the following on Trickling Filter operations. 

A. Toxic Shock Loadings. 
B. Organic Shock Loadings. 
C. Hydraulic Shock Loadings. 

 List the affects industrial discharges may have on trickling filter treatment 
efficiency, and give corrective steps to reduce their impact. 

 List some reasons that would cause a Trickling Filter distributor not to turn. 

 Describe the possible causes and corrective actions to be taken for the following 
problems in a Trickling Filter: 

A. Poor BOD removal efficiency. 
B. Failure to meet ammonia limits. 
C. Poor suspended solids removal efficiency. 

 List some reasons why a clarifier can experience a build-up of sludge, even 
through adequate sludge pumping time is being provided. 

 Describe the potential chain of events if secondary clarifier sludge pumping rates 
are consistently: 

A. Too Low. 
B. Too High. 

 Suggest corrective actions for the following causes of low DO in a trickling filter 
unit: 

A. Influent Wastewater Causing an Organic Overload. 
B. In-Plant Sidestreams Causing an Organic Overload. 
C. Primary Clarifier Causing an Organic Overload. 
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8.7 CONCEPT-7: SAFETY 
 List the safety precautions related to the operation of each of the process and 

equipment systems listed below: 
o Influent pumping facility 
o Fine screening facility 
o Septage receiving process 
o Primary and secondary clarifiers 
o Trickling filter pump station 
o Trickling filter tower 
o Anaerobic Digester Process tanks and equipment 
o Chlorine contact tank 
o Chlorine feed system and Chemical building 
o Sludge drying beds 
o Sludge Tanker filling process 
o Power Transformer Building 
o Standby power generator operation 
o Fuel storage facility 
o Power distribution panel 
o Field equipment motor starter and control cabinets 
o Plant drain piping network 
o Plant Water pump station 
o Laboratory and sampling 
o Wet weather operations 
o Night operations 
o Snow & ice condition operations 

8.8 CONCEPT-8: CALCULATION 
Fundamental Concepts 

 Given data, calculate influent loading in kg of BOD per day/1000 cubic meters of 
media. 

 Given data, calculate kgs per day of BOD from digester supernatant or other 
sidestreams. 

 Given data, calculate kgs of BOD/load from one 10 cubic meter load of septic 
tank sludge. 

 Given data, calculate the total kgs of soluble BOD per day to the secondary 
treatment unit. 

 Given data, calculate the total surface area of a Trickling Filter unit(s). 

 Given data, calculate the theoretical detention time in a primary and secondary 
clarifier. 

 Given data, calculate the percent removal of BOD and suspended solids from a 
trickling filter unit. 

 Given data, calculate a recirculation ratio. 
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 Given data, calculate the surface settling rate of a clarifier. 

 Given flow and weir length, calculate weir overflow rate. 

 Given data, calculate the organic loading rate to a Trickling Filter. 

 Given data, calculate the hydraulic loading in cubic meters per day per square 
meter to a Trickling Filter. 

 Given data, calculate the organic kg loading of BOD and Suspended Solids to a 
Trickling Filter. 

 Given data, calculate the kgs BOD per day of recirculation loading. 

9.  Training Record System 
A record system will be developed to support the training program. Each trainee will be 
tracked as to the number and subject of training courses attended.   

10. Books and References:  
 Arabic -Basics of Wastewater Treatment  

 Arabic -Wastewater Treatment technologies 

 Arabic -Operation and Maintenance of Wastewater Pumps  

 Arabic -Wastewater Laboratory Analysis 

 English -Troubleshooting and Optimizing Wastewater Treatment in Small 
Communities – Attached Growth Processes. (Instructor Guide and Participant 
Workbook) 

 English - Confined Space Entry – Video Training Program. 

 English – Volumes 1 & 2, sixth Edition, Operation of Wastewater Treatment 
Plants, U.S. EPA Office of Water Programs. 

 English – Volumes 1 & 2, sixth Edition, Operation of Wastewater Treatment 
Collection Systems, U.S. EPA Office of Water Programs. 

11. Training Lesson Plans 
 See listing in Appendix-1 

 Lesson Plans – Topic Summary 

• Lesson-1 Introduction to Wastewater Systems 

• Lesson-2 Characteristics of Wastewater 

• Lesson- 3 Wastewater Treatment Techniques 

• Lesson-4 Sludge Treatment and Disposal 

• Lesson-5 Wastewater Disinfection 
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Appendix 1 

 
Summary of Lesson Plans 
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LESSON 1 
 
 

INTRODUCTION TO WATEWATER SYSTEMS 

 
 
: ماذا في الدرس الاول  

WHAT IS IN THIS LESSON? 

 . مصادر المياه المبتذلة -1
The sources of wastewater 

 .فئات المياه المبتذلة -2
The Categories of wastewater 

 .اسباب معالجة المياه المبتذلة -3
The reasons for treating wastewater 

 .العملية الطبيعية لمعالجة المياه المبتذلة -4
The natural processes of treating wastewater  

 .عملية المعالجة المبدئية ، الاولية ، الثانوية ، التطهير -5
The treatment process of preliminary treatment, primary 

treatment, secondary treatment and disinfection. 

 
 .التدفق عبر محطة نموذجية لمعالجة المياه المبتذلة -6

The flow through a typical wastewater treatment plant 
  

 .السبب الرئيسي لوجود نظام تجميع المياه المبتذلة -7
The main reason for having a wastewater collection system 
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LESSON 2 
 

 مواصفات المياه المبتذلة
CHARACTERISTICS OF WASTEWATER 

 
 

 ماذا في الدرس الثاني؟ 
WHAT IS IN THIS LESSON? 
 

 المياه المبتذلةمرآبات وخصائص  .1

The composition and characteristics of wastewater  

 الحموضة وعناصر مقاييسها .2

PH and the components of its scale 

 .وصف الجوامد المترسبة، الجوامد العالقة، الجوامد الذائبة ومجموع الجوامد .3

Description of settleable solids, suspended solids, dissolved solids and total solids 

 . الفرق بين المواد العضوية والغير عضوية الموجودة في المياه المبتذلة .4

The difference between organic and inorganic material found in wastewater 

 .الفرق بين الكائنات الحية الهوائية والغير هوائية .5

The difference between aerobic, anaerobic and facultative organisms 

 .هوامش الحرارة للكائنات المجهرية الحية  .6

The temperature ranges for microorganisms 

 . الاشكال الثلاثة للبكتيريا .7

The three shapes of bacteria 

 .الامراض النموذجية المتكاثرة في المياه من البكتيريا والحيوانات الأحادية الخلية .8

Typical waterborne diseases caused by bacteria and protozoa 
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 .العملية التي تستخدمها البكتيريا لجمع وهضم الغذاء .9

The process that bacteria use to collect and process food 

 .أثر المواد العضوية العالية على نوعية مياه النهر التي ترمى فيه .10

The impact that increased organics have on water quality of a receiving stream. 

 .مظهر ورائحة المياه المبتذلة العفنة والحديثة .11

The appearance and odor of septic and fresh sewage. 

 .مواصفات التدفق المتغيرة على نظام المياه المبتذلة .12

The different flow characteristics of a wastewater system. 

 .لعلاقة بين الحرارة والاوآسيجين الذائب في المياها .13

The temperature DO relation in water. 

 .الغازات المعروفة والموجودة في المياه المبتذلة العفنة .14

The common gases found in septic wastewater. 

 .الفرق بين التحلل الهوائي والتحلل الغير هوائي .15

The difference between aerobic and anaerobic decomposition. 

 اهمية الاوآسجين الذائب في معالجة المياه المبتذلة .16

The importance DO has in wastewater treatment. 
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3LESSON  

 تقنيات معالجة المياه المبتذلة
 

WASTEWATER TREATMENT TECHNIQUES 
 

?WHAT IS IN THIS LESSON  

 :ماذا في هذا الدرس 
The type of material that makes up grit 

 .نوع المعدات التي تفرز رواسب البحص والرمال  -1
The mechanical components used in preliminary treatment  

 . العناصر الميكانيكية المستعملة في المعالجة المبدئية ومهامها -2
The processes that may be included in preliminary treatment 

 العمليات التي قد تتضمنها المعالجة المبدئية -3
The material that would normally be removed by screens  

 المواد التي قد تزال طبيعياً في المصافي -4
The functions of preliminary treatment 

 مهمات المعالجة المبدئية -5
The reason for removal of grit  

 سبب ازالة الرواسب -6
The concentration of primary sludge  

 ترآيز الحمأة الاولية -7
The treatment process provided by a primary clarifier  

 "حوض التصفية الاولي"عملية المعالجة التي يؤمنها  -8
 
 

Those items that would affect settling in a primary clarifier 
 "حوض التصفية الأولي"العوامل التي تؤثر على الترسيب في  -9

The sludge and liquid flow through a primary clarifier 
 ".حوض التصفية الاولي"الحمأة والتدفق العابر في  -10

The normal detention time of primary clarifier  
 .زمن المكوث الطبيعي لحوض التصفية الاولي -11

The removal percentages in a primary clarifier for BOD, TSS, SS 
and Bacteria 
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متطلب الاوآسجين الكيموحيوي ، "نسبة الازالة في حوض التصفية الاولي لـ  -12
 .مجموع المواد الصلبة، والجوامد العالقة والبكتيريا 

The two functions of a primary clarifier 
 وظيفتا خزان التنقية المبدئية -13

Typical problems in the inlet channel of a primary clarifier  
 نماذج عن المشاآل عند مدخل التنقية المبدئية -14

The various zones of a clarifier  
 .مناطق خزان التصفية المتنوعة -15

The components of a clarifier  
 مكونات خزان التنقية -16

The function of baffles in a basin  
 .وظيفة الحواجز في الحوض -17

The aerobic treatment process as provided by secondary treatment 
 عملية المعالجة الهوائية حسب شروط المعالجة الثانوية -18

The removal percentages for TSS, SS, BOD provided by secondary 
treatment  

نسبة ازالة مجموع المواد الصلبة، الجوامة العالقة ومتطلب الاوآسجين الحيوي  -19
 .ط المعالجة الثانويةحسب شرو

The typical detention times in biological treatment processes 
 . فترات مكوث المياه في عملية المعالجة البيولوجية -20

How a trickling filter works 
 آيف يعمل فلتر الترشيح  -21

The air and water flow through a trickling filter 
  خلال فلتر الترشيحتدفق المياه والهواء من -22

The components of the film found on the media in a trickling filter  
 مكونات الغشاء الموجود في اوساط فلتر الترشيح -23

The function of a trickling filter and the type of process 
 وظيفة فلتر الترشيح ونوع العملية  -24

The components of a trickling filter 
 مكونات فلتر الترشيح -25

Basic trickling filter problems 
 المشاآل الاساسية لفلتر الترشيح -26

The one operational control change that an operator can make in a 
trickling filter plant  

تغيير التحكم الوحيد بالتشغيل الذي يستطيع القيام به المشغل في محطة فلتر  -27
 الترشيح

Media used in a trickling filter 
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 المواد المستعملة في فلتر الترشيح -28
Two reasons for recirculation in a trickling filter  

 سبب  اعادة  تمرير المياه في فلتر الترشيح -29
The biological response of microorganism to high and low volumes of 

food  
للكائنات الحية المجهرية على آميات الغذاء العالية ردة الفعل البيولوجية  -30

 والمنخفضة
The characteristics of normal settling activated sludge  

 مميزات الترسيب الطبيعي للحمأة المنشطة -31
The sources of organic loading 

 مصارة الاحمال العضوية  -32
The treatment process provided in a secondary clarifier 

 عملية المعالجة التي تفرضها المعالجة الثانوية -33
The cause of rising sludge by a secondary clarifier  

 سبب عوم الحمأة في خزان التنقية الثانوية  -34
The normal detention time in a secondary clarifier 

 فترة المكوث العادية في خزان التنقية الثانوية -35
Why accurate flow measurements are needed at a WWTP  

 لماذا نحتاج لقياس التدفق بشكل دقيق في محطة المعالجة  -36
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4LESSON  
SLUDGE TREATMENT AND DISPOSAL 

 :محتويات الدرس الرابع

WHAT IS IN THE LESSON? 

The required concentration of sewage sludge prior to disposal at a landfill. 

 .طمر في أي مدفنها قبل  المبتذلةياه المحمأةل الترآيز المطلوب -١

The processes used in drying beds to remove water. 

 .تجفيف لإزالة الماءوحدات ال في المستعملةالعمليات  -٢

The proper control of feed to an anaerobic digester. 

 .لا هوائيالإدارة الصحيحة لتغذية الهاضم ال -٣

The sequence used t dry sludge in a drying bed. 

 .التجفيفأحواض  في حمأة التسلسل المستعمل لتجفيف ال-٤

The unit that is used to collect waste sludge. 

 .حمأة الالوحدة التي تُستَعملُ لجَمْع -٥

The reason for sludge digestion. 

 .حمأة سبب هضم ال-٦

The anaerobic digestion processes. 

 . عملية الهضم اللا هوائي-٧

The detention time in an anaerobic digester. 

 . مدة الحجز في الهاضم اللا هوائي-٨

The by-products of anaerobic decomposition. 

 .العرضية لعملية التحلل اللا هوائيالمنتجات  -٩

The major health and safety concerns associated with sludge disposal. 

 .التخلص من الحمأةبتين الصحة والسلامة المرتبطالرئيسية على مخاوف ال -١٠
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The three sources of sludge in a wastewater treatment plant. 

 . مياه الصرف الصحيمعالجة الثلاثة في محطة حمأة مصادر ال-١١

The primary reason for mixing an anaerobic digester. 

  السبب الرئيسي لعملية المزج في الهاضم اللا هوائي-١٢
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Lesson 5   
Wastewater Disinfection 

  مبتذلةمياه الال تعقيم

WHAT IS IN THIS LESSON? 
 محتويات الدرس

The function of disinfection in wastewater treatment 
. المبتذلةمياهال في معالجة التعقيموظيفة  -١  

The name of the tank used for disinfection 
.لتعقيمل إسم الخزان المستعمل -٢  

The items that affect the germicidal effectiveness of chlorine 
.العناصر المؤثرة في فعالية الكلور في إبادة الجراثيم -٣  

Typical detention time in a chlorine contact basin 
.الوقت المثالي للحجر في حوض معالجة بالكلور -٤  

The function of a hypochlorinator 
. بالكلورالتعقيموظيفة جهاز  -٥  

The proper handling, storage and mixing of sodium and calcium 
hypochlorites. 

.وآلورايتب التعامل، التخزين، والمزج الملائم للصوديوم والكالسيوم هاي-٦  

The components of hypochlorination system 
. بالكلورالتعقيممكونات نظام  -٧  
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Small Villages Wastewater Treatment Systems Phase II Project for the Upper Litani River Basin 
Training Plan - February, 2009/Fourzol WWTP 

OPERATIONS AND MAINTENANCE TRAINING 
PROGRAM (OM&T) 

1. Program Introduction 
This Operations and Maintenance Training (OMT) Program described in this document is 
for the USAID/Lebanon – Small Villages Wastewater Treatment Systems Project is 
designed to provide the knowledge, and develop the skills, necessary for the efficient and 
safe operation and maintenance of the Fourzol Village new treatment facilities.   

The training philosophy and approach taken by this program is based upon several 
factors. Each individual assigned to operation, maintenance, and management of the new 
treatment plants will receive training specific to the tasks to which they are assigned and 
the training will be specific to the plant facilities.  

The OMT Program is conducted utilizing several methods: 

 Startup training during the Commissioning period will use both classroom methods 
and On-The-Job (OJT) training activities. 

 OJT includes demonstrations and hands on activities, with classroom lecture as 
necessary. This is the principal method used during the Commissioning and Advise 
and Assist periods. 

 Direct assistance training, which is conducted during the course of the staff trainees 
performing normal work duties and assigned tasks. 

 Vendor training, which combines classroom training and OJT conducted by vendor 
representatives during the pre-commissioning and commissioning periods as a part of 
equipment installation and startup. 

At the end of the training program, all training materials such as handouts, etc., shall be 
turned over to USAID and the Fourzol WWTP. 
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2. Training Program Outline 
2.1 Training Subjects – Treatment Plant General O&M 

The plant treatment O&M general subjects for which training will be given and the proposed 
instructor and training duration is listed below: 

General Subjects Instructor & Duration Target Date 
Fourzol Sewer Network CDM – 1-Day TBD 
Safety – Working with 
Hypochlorite 

CDM – 2-hr 
TBD 

Safety – Confined Space 
Training 

CDM – 2-hr 
TBD 

Safety – Safety Equipment Use CDM – 2-hr TBD 
Sampling – General Procedures CDM – 4-hr TBD 
Workshop Equipment and Tool 
Use 

CDM – 2-hr TBD 

Management - Maintenance 
Scheduling & Records 

CDM – 2-hr TBD 

Management - Facility O&M 
Budget Preparation and Updates 

CDM – 2-hr TBD 

Management - Facility Standard 
Records and Reports 

CDM – 2-hr TBD 

Management – How to 
subcontract for O&M Services 

CDM – 2-hr TBD 

2.2 Training Subjects – Treatment Process Specific  

The plant treatment unit process for which training will be given and the proposed instructor 
and training duration is listed below: 

Unit Treatment Process Name Instructor & Duration Target Date 
Influent Pumping & Screening 
Treatment 

CDM – 4-hr TBD 

Primary Treatment CDM – 4-hr TBD 
Secondary Treatment CDM – 8-hr TBD 
Effluent Disinfection CDM/– 2-hr TBD 
Septage Receiving Facility CDM – 1-hr TBD 
Anaerobic Digestion CDM – 4-hr TBD 
Sludge Drying and Final 
Disposal 

CDM – 2-hr TBD 

Site Laboratory - Process Control 
Tests 

CDM 6-hr TBD 

Plant Water System CDM – 2-hr TBD 
Plant Drain System CDM – 2-hr TBD 
Plant Lighting System CDM – 2-hr TBD 
Final Effluent Disposal to the 
River 

CDM – 2-hr TBD 
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2.3 Training Subjects – Water Quality Testing - General Subjects 
The water quality sampling & analysis subjects for which training will be given and the 
approximate number of hours of training is listed below: 

Equipment Name Instructor & Duration Target Date 
Laboratory Equipment CDM – 2-hr TBD 
Basic Laboratory Techniques CDM – 2-hr TBD 
Laboratory Safety CDM – 1-hr TBD 
Sampling & Preservation CDM – 1-hr TBD 
Process Control Testing CDM – 1-hr TBD 
QA/QC CDM – 1-hr TBD 
MoE Water Quality Reporting 
Requirements 

CDM – 1-hr TBD 

Record Keeping CDM – 1-hr TBD 
 

2.4 Training Subjects – Water Quality Testing – Analysis 
Procedures 

The water quality sampling & analysis subjects for which training will be given and the 
approximate number of hours of training is listed below: 

Water Quality Analysis Instructor & Duration Target Date 
*Temperature CDM – 1-hr TBD 
*pH CDM – 1-hr TBD 
*Dissolved Oxygen CDM – 1-hr TBD 
*Residual Chlorine CDM – 1-hr TBD 
Settleable Solids CDM – 1-hr TBD 
Clarity CDM – 1-hr TBD 
   
*MoE Required Tests 
 

2.5 Training Subjects – Process Equipment Specific  
The equipment for which training will be given and the approximate number of hours of 
training is listed below: 

Equipment Name Instructor & Duration Target Date 
Manual Bar Screen CDM – 1/2-hr TBD 
Fine Bar Screen CDM – 1-hr TBD 
Primary Clarifier Equipment CDM/TAJJ – 2-hr TBD 
Secondary Clarifier Equipment CDM/TAJJ – 2-hr TBD 
Trickling Filter – Power 
Ventilators 

Local Vendor/CDM– 2-hr TBD 

Trickling Filter – Rotary 
Distributor 

CDM– 4-hr TBD 

Trickling Filter – Plastic Media CDM– 1-hr TBD 
Disinfection Chemical System CDM – 2-hr TBD 
Instrumentation & Control 
Equipment 

CDM – 2-hr TBD 

Hoists and Cranes CDM – 2-hr TBD 
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Valves O&M CDM – 2-hr TBD 
Pumping Systems and Equipment Equip. Vendor (Local Rep.) + 

CDM – 4-hr 
TBD 

Standby Power Generator & Fuel 
Storage 

Equip. Vendor /TAJJ + CDM – 
4-hr 

TBD 

Fire Detection System O&M Local Vendor/CDM/ – 2-hr TBD 
Flow Meter O&M CDM 1-hr TBD 
Street Lighting CDM/TAJJ– 1-hr TBD 
Electric Power Distribution TAJJ/CDM/ – 2-hr TBD 
Electrical Grounding System TAJJ/CDM/ – 2-hr TBD 
 

Process Equipment Training Subject Content – (Basic discussion points for each 
subject) 

• Introduction 

• Equipment Components 

• Pre-Startup Checks 

• Safety Checks 

• Equipment Startup Procedures 

• Routine Operational Checks  

• Equipment Shutdown Procedures 

• Emergency Operation Procedures 

• Operator Responses to Abnormal Conditions 

• Troubleshooting 

• Environmental Reporting Requirements 

3. Training Needs Assessment - General Approach 
CDM completed an interview and brief assessment of the level of training needed for each Owner 
assigned plant staff person. At this time all of the staff proposed by the Village have adequate entry 
level experience (no previous treatment plant O&M experience).  

4. Instructional Media 
 Lesson Plans 

 Facility O&M Manual Document 

 Standard Operating Procedures 

 Equipment Vendor O&M Manuals 

 White marker board 

 Handouts,  

 PowerPoint 

 Training Videos 

Page 4 of 12 
 
CDM Constructors Inc. 



Small Villages Wastewater Treatment Systems Phase II Project for the Upper Litani River Basin 
Training Plan - February, 2009/Fourzol WWTP 

 Technical Books and Manuals 

 5. Training Audience 
The people who are expected to be interested in attending this training are listed below. The 
actual people who attend each train event may vary depending on the subject. 

 Assigned Village Municipality plant O&M staff (see staffing recommendation 
report). 

 Bekaa Water Authority staff (if available) 

 Lebanon Environmental regulators (if available) 

 Village local officials (if available) 

6. Training Goals 
Improving the likelihood of sustainability (prolonged functional use) of this wastewater 
treatment plant infrastructure project through the following activities: 

1) Delivery of technical assistance which targets training non-experienced newly assigned 
plant O&M staff. 

2) Providing institutional assistance in establishing rural WW utilities (not a formal project 
deliverable but CDM may be able to provide some limited help with this as a part of this 
program). 

7. General Course Objectives 
The following paragraphs define the training program main focus subjects and the associated 
objectives for each. 

7.1 Operations 
This course is designed to provide trainees with the knowledge and operational procedures 
necessary to efficiently and safely operate the facilities. Upon completion of the training, the 
trainees will be able to properly operate the facilities normally and also during emergencies. 

7.2 Maintenance 
The objective of the maintenance portion of the training program is to train the plant staff to 
maintain the facilities. The course provides training in performing basic maintenance 
activities for all major equipment items.  In addition, maintenance management is also 
addressed by this course.  

7.3 Water Quality – Sampling & Testing 
The objective of the laboratory portion of the training program is to train the plant staff to 
perform basic water quality sampling and on-site analysis to support the process control of 
the trickling filter treatment processes. The course is designed to provide the trainees with the 
introductory knowledge, simple laboratory analysis procedures, techniques, skills, and 
QA/QC procedures necessary to properly collect and analyze wastewater samples. Note: 
Developing the capacity of new hire treatment plant Operators to perform and understand 
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the results of process control laboratory water testing is a significant challenge for this short 
training program. 

7.4 Safety 
The objective of the safety portion of the training program is to train all plant staff in proper 
safety procedures and practices. The course is designed to provide trainees with the 
knowledge, general safety procedures and strategies necessary to complete assigned tasks 
safely and to be continuously conscious of safety matters.  

7.5 Management 
The objective of the management portion of the training program is to train key plant staff in 
the proper functions and procedures related to managing and supervising the facilities. This 
portion of the training program, although general in nature, is designed to introduce and 
present examples of effective, positive plant management techniques and strategies. For 
example, records & reports, plant O&M budget preparation and updating, MoE water quality 
reporting, etc. 

8. Specific Learning Concepts and Objectives 
At the completion of this training the student should be able to do all of the following 
fundamental concepts and some of the advanced concepts listed below: 

8.1 CONCEPT-1: PRINCIPLES OF TRICKLING FILTERS 
Fundamental Concepts 

 Describe the wastewater treatment process of Trickling Filters. 

 Discuss the types of waste treated by a Trickling Filter. 

 Explain the purposes served by the media in a Trickling Filter  

 Describe the effect of algae growth and snails on the media of a Trickling Filter. 

 List the reasons why good preliminary treatment fine screening and primary 
treatment is needed for effective Trickling Filter operation. 

 Describe the flow path through the trickling filter process. 

Advanced Concepts 
 Describe the types of microorganism growth in a Trickling Filter. 

 Define nitrification/denitrification and how the following variables affect the 
process: 
A. Temperature. 
B. Dissolved Oxygen. 
C. pH. 
D. Detention Time. 
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8.2 CONCEPT-2: STRUCTURE AND FUNCTION 
Fundamental Concepts 

 Describe the containment and type of media installed in the Trickling Filter. 

 Discuss the structure and function of the following Trickling Filter mechanisms: 
A. Underdrains. 
B. Flow Distributor arm. 
C. Distributor End Gates. 
D. Speed Retarder Nozzles (Orifices). 
E. Turnbuckles and Stay Rods (Guy Wires). 
F. Trickling Filter Pump Station. 
G. Inlet and Outlet Pipes. 

 Explain the function secondary clarifiers have in a Trickling Filter. 

Advanced Concepts 
 Discuss the plastic media installed in the trickling filter. 

 Explain parallel operation of Trickling Filters (when are two filters needed and 
not needed). 

8.3 CONCEPT-3: OPERATION 
Fundamental Concepts 

 Describe the appearance of biomass growth under the media layers of a Trickling 
Filter. 

 List what an operator should look for when evaluating the condition of the 
biomass growth on Trickling Filter media. 

 Explain the possible affects on the operation of uneven flow distribution over the 
media of a Trickling Filter. 

 Explain the purpose of media ventilation in the operation of a Trickling Filter. 

 Describe why dissolved oxygen levels in the TF outlet flow should be checked for 
proper TF plant operation. 

 Describe the purposes and hydraulic scheme used for recirculation in the 
Trickling Filter. 

 Explain why the Trickling Filter may at certain times need to be intentionally 
shock loaded with chlorine. 

 Describe the potential affects on biomass growth from the following shock loads: 

A. Hydraulic Shock Load. 
B. BOD Shock Load. 
C. Toxic Shock Load. 

 Explain the trickling filter recirculation ratios at each of the flow rates listed 
below: 
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A. Low-Flow 
B. Average Design Flow 
C. Peak Design Flow 

 List the steps to take if one of the TF units is to be taken out of service for an 
extended period of time. 

 Describe how to determine if enough sludge is being removed from the clarifiers. 

Advanced Concepts 
 Outline the procedure for start-up of a Trickling Filter. 

 Describe the operational problems caused by various dissolved oxygen levels in 
the Trickling Filters. 

 Explain the nitrification/denitrification affects on the following: 

A. Final Clarifier Operation. 
B. Oxygen Demand. 
C. Biochemical Oxygen Demand. 
D. Effluent Quality. 

 Discuss what determines the normal rotational speed of a Trickling Filter 
distributor arm. 

 List ways an operator can control the speed of the distributor arm of a Trickling 
Filter. 

 Describe the term "filter channeling" in Trickling Filtration. 

 Discuss the effects that seasonal temperature changes have on the operation of a 
Trickling Filter. 

 List ways to test and improve Trickling Filter ventilation. 

 List the items to consider when establishing a sludge removal schedule for a 
secondary clarifier. 

 Describe the characteristics of secondary sludge from a Trickling Filter. 

 Discuss clarifier weir overflow rates, and how they affect performance. 

 Describe how recirculating flow through a Trickling Filter effects the following 
situations: 

A. To reduce wastewater organic strength to the filter. 
B. For increased hydraulic flow to increase sloughing and/or maintain flow rate 

over filter. 
C. To improve the dissolved oxygen level to filter effluent. 

8.4 CONCEPT-4: MAINTENANCE 
Fundamental Concepts 

 Explain what to look for when inspecting the plastic media in the Trickling Filter. 
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 Describe the following tasks, and explain why each is important in the 
maintenance of Trickling Filters. 

A. Cleaning nozzles and splash plates. 
B. Flushing distributor arms. 
C. Adjusting stay rods (guy wires). 
D. Checking distributor bearings and lubrication. 

 Discuss a method and frequency of cleaning Trickling Filter underdrains. 

 Explain why clarifier weirs should be regularly brushed-down and/or washed-off. 

 List three items to inspect when performing a maintenance inspection of the 
secondary clarifier. 

 List the maintenance tasks to perform on the following trickling filter equipment: 

A. Distributor Main Bearings. 
B. Recirculation pumps 
C. Distributor arm nozzles. 
D. Media 
E. Air Fan Equipment. 

 Discuss the key items included on the trickling filter maintenance schedule. 

Advanced Concepts 
 List the daily, weekly, monthly, quarterly, and annual activities for maintenance 

of a Trickling Filter. 

 Demonstrate the safe removal of submersible pumps from the sump pits. 

 Demonstrate media flushing procedure. 

 Explain cold weather operation of the trickling filter system. 

8.5 CONCEPT-5: MONITORING 

Fundamental Concepts 
 Identify the sampling locations to be used to determine BOD and suspended 

solids removal. 

 Describe the laboratory test that best indicates the operating efficiency of a 
Trickling Filter. 

Advanced Concepts 
 Define the following variations of the BOD test and : 

A. Carbonaceous BOD. 
B. Nitrogenous BOD. 
C. Inhibited BOD. 
D. Soluble BOD. 
E. Ultimate BOD. 
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 Outline a procedure for sampling soluble BOD, and explain its significance in 
assessing trickling filter performance. 

 Describe sample sites and tests that should be run to monitor the Trickling Filter 
process. 

8.6 CONCEPT-6: TROUBLESHOOTING 
Fundamental Concepts 

 List three methods of reducing freezing problems of Trickling Filters. 

 Outline the possible causes and corrective actions for the following Trickling 
Filter problems: 

A. Ponding. 
B. Excessive filter flies. 
C. Odor problems. 
D. Icing problems on media and/or clarifier. 

Advanced Concepts 
 Explain the effects of the following on Trickling Filter operations. 

A. Toxic Shock Loadings. 
B. Organic Shock Loadings. 
C. Hydraulic Shock Loadings. 

 List the affects industrial discharges may have on trickling filter treatment 
efficiency, and give corrective steps to reduce their impact. 

 List some reasons that would cause a Trickling Filter distributor not to turn. 

 Describe the possible causes and corrective actions to be taken for the following 
problems in a Trickling Filter: 

A. Poor BOD removal efficiency. 
B. Failure to meet ammonia limits. 
C. Poor suspended solids removal efficiency. 

 List some reasons why a clarifier can experience a build-up of sludge, even 
through adequate sludge pumping time is being provided. 

 Describe the potential chain of events if secondary clarifier sludge pumping rates 
are consistently: 

A. Too Low. 
B. Too High. 

 Suggest corrective actions for the following causes of low DO in a trickling filter 
unit: 

A. Influent Wastewater Causing an Organic Overload. 
B. In-Plant Sidestreams Causing an Organic Overload. 
C. Primary Clarifier Causing an Organic Overload. 
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8.7 CONCEPT-7: SAFETY 
 List the safety precautions related to the operation of each of the process and 

equipment systems listed below: 
o Influent pumping facility 
o Fine screening facility 
o Septage receiving process 
o Primary and secondary clarifiers 
o Trickling filter pump station 
o Trickling filter tower 
o Anaerobic Digester Process tanks and equipment 
o Chlorine contact tank 
o Chlorine feed system and Chemical building 
o Sludge drying beds 
o Sludge Tanker filling process 
o Power Transformer Building 
o Standby power generator operation 
o Fuel storage facility 
o Power distribution panel 
o Field equipment motor starter and control cabinets 
o Plant drain piping network 
o Plant Water pump station 
o Laboratory and sampling 
o Wet weather operations 
o Night operations 
o Snow & ice condition operations 

8.8 CONCEPT-8: CALCULATION 
Fundamental Concepts 

 Given data, calculate influent loading in kg of BOD per day/1000 cubic meters of 
media. 

 Given data, calculate kgs per day of BOD from digester supernatant or other 
sidestreams. 

 Given data, calculate kgs of BOD/load from one 10 cubic meter load of septic 
tank sludge. 

 Given data, calculate the total kgs of soluble BOD per day to the secondary 
treatment unit. 

 Given data, calculate the total surface area of a Trickling Filter unit(s). 

 Given data, calculate the theoretical detention time in a primary and secondary 
clarifier. 

 Given data, calculate the percent removal of BOD and suspended solids from a 
trickling filter unit. 

 Given data, calculate a recirculation ratio. 
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 Given data, calculate the surface settling rate of a clarifier. 

 Given flow and weir length, calculate weir overflow rate. 

 Given data, calculate the organic loading rate to a Trickling Filter. 

 Given data, calculate the hydraulic loading in cubic meters per day per square 
meter to a Trickling Filter. 

 Given data, calculate the organic kg loading of BOD and Suspended Solids to a 
Trickling Filter. 

 Given data, calculate the kgs BOD per day of recirculation loading. 

9.  Training Record System 
A record system will be developed to support the training program. Each trainee will be 
tracked as to the number and subject of training courses attended.   

10. Books and References:  
 Arabic -Basics of Wastewater Treatment  

 Arabic -Wastewater Treatment technologies 

 Arabic -Operation and Maintenance of Wastewater Pumps  

 Arabic -Wastewater Laboratory Analysis 

 English -Troubleshooting and Optimizing Wastewater Treatment in Small 
Communities – Attached Growth Processes. (Instructor Guide and Participant 
Workbook) 

 English - Confined Space Entry – Video Training Program. 

 English – Volumes 1 & 2, sixth Edition, Operation of Wastewater Treatment 
Plants, U.S. EPA Office of Water Programs. 

 English – Volumes 1 & 2, sixth Edition, Operation of Wastewater Treatment 
Collection Systems, U.S. EPA Office of Water Programs. 

11. Training Lesson Plans 
 See listing in Appendix-1 

 Lesson Plans – Topic Summary 

• Lesson-1 Introduction to Wastewater Systems 

• Lesson-2 Characteristics of Wastewater 

• Lesson- 3 Wastewater Treatment Techniques 

• Lesson-4 Sludge Treatment and Disposal 

• Lesson-5 Wastewater Disinfection 
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Appendix 1 

 
Summary of Lesson Plans 



LESSON 1 
 
 

INTRODUCTION TO WATEWATER SYSTEMS 

 
 
: ماذا في الدرس الاول  

WHAT IS IN THIS LESSON? 

 . مصادر المياه المبتذلة -1
The sources of wastewater 

 .فئات المياه المبتذلة -2
The Categories of wastewater 

 .ذلةاسباب معالجة المياه المبت -3
The reasons for treating wastewater 

 .العملية الطبيعية لمعالجة المياه المبتذلة -4
The natural processes of treating wastewater  

 .عملية المعالجة المبدئية ، الاولية ، الثانوية ، التطهير -5
The treatment process of preliminary treatment, primary 

treatment, secondary treatment and disinfection. 

 
 .التدفق عبر محطة نموذجية لمعالجة المياه المبتذلة -6

The flow through a typical wastewater treatment plant 
  

 .السبب الرئيسي لوجود نظام تجميع المياه المبتذلة -7
The main reason for having a wastewater collection system 

  



LESSON 2 
 

 مواصفات المياه المبتذلة
CHARACTERISTICS OF WASTEWATER 

 
 

 ماذا في الدرس الثاني؟ 
WHAT IS IN THIS LESSON? 
 

 مرآبات وخصائص المياه المبتذلة .1

The composition and characteristics of wastewater  

 الحموضة وعناصر مقاييسها .2

PH and the components of its scale 

 .مد المترسبة، الجوامد العالقة، الجوامد الذائبة ومجموع الجوامدوصف الجوا .3

Description of settleable solids, suspended solids, dissolved solids and total solids 

 . الفرق بين المواد العضوية والغير عضوية الموجودة في المياه المبتذلة .4

The difference between organic and inorganic material found in wastewater 

 .الفرق بين الكائنات الحية الهوائية والغير هوائية .5

The difference between aerobic, anaerobic and facultative organisms 

 .هوامش الحرارة للكائنات المجهرية الحية  .6

The temperature ranges for microorganisms 

 . ياالاشكال الثلاثة للبكتير .7

The three shapes of bacteria 

 .الامراض النموذجية المتكاثرة في المياه من البكتيريا والحيوانات الأحادية الخلية .8

Typical waterborne diseases caused by bacteria and protozoa 



  

 .العملية التي تستخدمها البكتيريا لجمع وهضم الغذاء .9

The process that bacteria use to collect and process food 

 .أثر المواد العضوية العالية على نوعية مياه النهر التي ترمى فيه .10

The impact that increased organics have on water quality of a receiving stream. 

 .مظهر ورائحة المياه المبتذلة العفنة والحديثة .11

The appearance and odor of septic and fresh sewage. 

 .مواصفات التدفق المتغيرة على نظام المياه المبتذلة .12

The different flow characteristics of a wastewater system. 

 .العلاقة بين الحرارة والاوآسيجين الذائب في المياه .13

The temperature DO relation in water. 

 .عفنةالغازات المعروفة والموجودة في المياه المبتذلة ال .14

The common gases found in septic wastewater. 

 .الفرق بين التحلل الهوائي والتحلل الغير هوائي .15

The difference between aerobic and anaerobic decomposition. 

 اهمية الاوآسجين الذائب في معالجة المياه المبتذلة .16

The importance DO has in wastewater treatment. 



 
3ESSON L 

 تقنيات معالجة المياه المبتذلة
 

WASTEWATER TREATMENT TECHNIQUES 
 

?WHAT IS IN THIS LESSON  

 :ماذا في هذا الدرس 
The type of material that makes up grit 

 .نوع المعدات التي تفرز رواسب البحص والرمال  -1
The mechanical components used in preliminary treatment  

 . العناصر الميكانيكية المستعملة في المعالجة المبدئية ومهامها -2
The processes that may be included in preliminary treatment 

 العمليات التي قد تتضمنها المعالجة المبدئية -3
The material that would normally be removed by screens  

 صافيالمواد التي قد تزال طبيعياً في الم -4
The functions of preliminary treatment 

 مهمات المعالجة المبدئية -5
The reason for removal of grit  

 سبب ازالة الرواسب -6
The concentration of primary sludge  

 ترآيز الحمأة الاولية -7
The treatment process provided by a primary clarifier  

 "حوض التصفية الاولي"ا عملية المعالجة التي يؤمنه -8
 
 

Those items that would affect settling in a primary clarifier 
 "حوض التصفية الأولي"العوامل التي تؤثر على الترسيب في  -9

The sludge and liquid flow through a primary clarifier 
 ".حوض التصفية الاولي"الحمأة والتدفق العابر في  -10

The normal detention time of primary clarifier  
 .زمن المكوث الطبيعي لحوض التصفية الاولي -11

The removal percentages in a primary clarifier for BOD, TSS, SS 
and Bacteria 



متطلب الاوآسجين الكيموحيوي ، "نسبة الازالة في حوض التصفية الاولي لـ  -12
 .ة والبكتيريا مجموع المواد الصلبة، والجوامد العالق

The two functions of a primary clarifier 
 وظيفتا خزان التنقية المبدئية -13

Typical problems in the inlet channel of a primary clarifier  
 نماذج عن المشاآل عند مدخل التنقية المبدئية -14

The various zones of a clarifier  
 .مناطق خزان التصفية المتنوعة -15

The components of a clarifier  
 مكونات خزان التنقية -16

The function of baffles in a basin  
 .وظيفة الحواجز في الحوض -17

The aerobic treatment process as provided by secondary treatment 
 عملية المعالجة الهوائية حسب شروط المعالجة الثانوية -18

The removal percentages for TSS, SS, BOD provided by secondary 
treatment  

نسبة ازالة مجموع المواد الصلبة، الجوامة العالقة ومتطلب الاوآسجين الحيوي  -19
 .حسب شروط المعالجة الثانوية

The typical detention times in biological treatment processes 
 . فترات مكوث المياه في عملية المعالجة البيولوجية -20

How a trickling filter works 
 آيف يعمل فلتر الترشيح  -21

The air and water flow through a trickling filter 
 تدفق المياه والهواء من خلال فلتر الترشيح -22

The components of the film found on the media in a trickling filter  
 مكونات الغشاء الموجود في اوساط فلتر الترشيح -23

The function of a trickling filter and the type of process 
 وظيفة فلتر الترشيح ونوع العملية  -24

The components of a trickling filter 
 مكونات فلتر الترشيح -25

Basic trickling filter problems 
 المشاآل الاساسية لفلتر الترشيح -26

The one operational control change that an operator can make in a 
trickling filter plant  

تغيير التحكم الوحيد بالتشغيل الذي يستطيع القيام به المشغل في محطة فلتر  -27
 الترشيح

Media used in a trickling filter 



 المواد المستعملة في فلتر الترشيح -28
Two reasons for recirculation in a trickling filter  

 ير المياه في فلتر الترشيحسبب  اعادة  تمر -29
The biological response of microorganism to high and low volumes of 

food  
ردة الفعل البيولوجية للكائنات الحية المجهرية على آميات الغذاء العالية  -30

 والمنخفضة
The characteristics of normal settling activated sludge  

 يعي للحمأة المنشطةمميزات الترسيب الطب -31
The sources of organic loading 

 مصارة الاحمال العضوية  -32
The treatment process provided in a secondary clarifier 

 عملية المعالجة التي تفرضها المعالجة الثانوية -33
The cause of rising sludge by a secondary clarifier  

 ة الثانوية سبب عوم الحمأة في خزان التنقي -34
The normal detention time in a secondary clarifier 

 فترة المكوث العادية في خزان التنقية الثانوية -35
Why accurate flow measurements are needed at a WWTP  

 لماذا نحتاج لقياس التدفق بشكل دقيق في محطة المعالجة  -36
 
 



4LESSON  
SLUDGE TREATMENT AND DISPOSAL 

 :محتويات الدرس الرابع

WHAT IS IN THE LESSON? 

The required concentration of sewage sludge prior to disposal at a landfill. 

 .طمر في أي مدفنها قبل  المبتذلةياه المحمأةل الترآيز المطلوب -١

The processes used in drying beds to remove water. 

 .تجفيف لإزالة الماءوحدات ال في ةالمستعملالعمليات  -٢

The proper control of feed to an anaerobic digester. 

 .الإدارة الصحيحة لتغذية الهاضم اللا هوائي -٣

The sequence used t dry sludge in a drying bed. 

 .التجفيفأحواض  في حمأة التسلسل المستعمل لتجفيف ال-٤

The unit that is used to collect waste sludge. 

 .حمأة الالوحدة التي تُستَعملُ لجَمْع -٥

The reason for sludge digestion. 

 .حمأة سبب هضم ال-٦

The anaerobic digestion processes. 

 . عملية الهضم اللا هوائي-٧

The detention time in an anaerobic digester. 

 . مدة الحجز في الهاضم اللا هوائي-٨

The by-products of anaerobic decomposition. 

 .العرضية لعملية التحلل اللا هوائيالمنتجات  -٩

The major health and safety concerns associated with sludge disposal. 

 .التخلص من الحمأةبتين الصحة والسلامة المرتبطالرئيسية على مخاوف ال -١٠



The three sources of sludge in a wastewater treatment plant. 

 . مياه الصرف الصحيمعالجة الثلاثة في محطة حمأة مصادر ال-١١

The primary reason for mixing an anaerobic digester. 

  السبب الرئيسي لعملية المزج في الهاضم اللا هوائي-١٢



Lesson 5   
Wastewater Disinfection 

  مبتذلةمياه الال تعقيم

WHAT IS IN THIS LESSON? 
 محتويات الدرس

The function of disinfection in wastewater treatment 
. المبتذلةمياهال في معالجة التعقيموظيفة  -١  

The name of the tank used for disinfection 
.لتعقيمل إسم الخزان المستعمل -٢  

The items that affect the germicidal effectiveness of chlorine 
.العناصر المؤثرة في فعالية الكلور في إبادة الجراثيم -٣  

Typical detention time in a chlorine contact basin 
.الوقت المثالي للحجر في حوض معالجة بالكلور -٤  

The function of a hypochlorinator 
. بالكلورالتعقيموظيفة جهاز  -٥  

The proper handling, storage and mixing of sodium and calcium 
hypochlorites. 

.وآلورايتب التعامل، التخزين، والمزج الملائم للصوديوم والكالسيوم هاي-٦  

The components of hypochlorination system 
. بالكلورالتعقيممكونات نظام  -٧  

 

 

 


	USAID Lebanon- SVWWTS- Final Training Report- 2012-10-31
	USAID Lebanon- SVWWTS- Training Report- Appendix A- Lesson Plans (1)
	Appendix A- Lesson Plans- Cover Sheet .pdf
	Lesson 1 - Introduction to Wastewater Systems
	Lesson 2 - Characteristics of Wastewater
	Lesson 3 - Treatment Techniques
	Lesson 4 - Sludge Treatment and Disposal
	Lesson 5 - Wastewater Disinfection

	USAID Lebanon- SVWWTS- Training Report- Appendix B+C+D
	Training Receipt - Office of Water Programs.pdf
	326392FXYKkYZZABVHpihTJpqK.html

	CSUS Training Receipt - Course-2 for M Boudaye.pdf
	330594CZrmvjK0jdnTINCl50yO.html

	Training Receipt - Office of Water Programs.pdf
	326392FXYKkYZZABVHpihTJpqK.html

	CSUS Training Receipt - Course-2 for M Boudaye.pdf
	330594CZrmvjK0jdnTINCl50yO.html


	USAID Lebanon- SVWWTS- Training Report- Appendix E- OMT Plan- Aitanit WWTP
	Appendix E- OMT Plan- Aitanit - Cover Sheet .pdf
	Qaraoun OMT Plan - July 2008
	Appendices
	 OPERATIONS AND MAINTENANCE TRAINING PROGRAM (OM&T)
	1. Program Introduction
	 2. Training Program Outline
	3. Training Needs Assessment - General Approach
	4. Instructional Media
	 5. Training Audience
	6. Training Goals
	7. General Course Objectives
	7.1 Operations
	7.2 Maintenance
	7.3 Water Quality – Sampling & Testing
	7.4 Safety
	7.5 Management

	8. Specific Learning Concepts and Objectives
	8.1 CONCEPT-1: PRINCIPLES OF TRICKLING FILTERS
	Fundamental Concepts
	Advanced Concepts
	8.2 CONCEPT-2: STRUCTURE AND FUNCTION
	Fundamental Concepts
	Advanced Concepts
	8.3 CONCEPT-3: OPERATION
	Fundamental Concepts
	Advanced Concepts
	8.4 CONCEPT-4: MAINTENANCE
	Fundamental Concepts
	Advanced Concepts
	8.5 CONCEPT-5: MONITORING
	Fundamental Concepts
	Advanced Concepts
	8.6 CONCEPT-6: TROUBLESHOOTING
	Fundamental Concepts
	Advanced Concepts
	8.7 CONCEPT-7: SAFETY
	8.8 CONCEPT-8: CALCULATION
	Fundamental Concepts

	9.  Training Record System
	10. Books and References: 
	11. Training Lesson Plans



	USAID Lebanon- SVWWTS- Training Report- Appendix F- OMT Plan- Fourzol WWTP
	Appendix F- OMT Plan- Fourzol - Cover Sheet .pdf
	Fourzol - OM Training Plan - Feb 09
	OPERATIONS AND MAINTENANCE TRAINING PROGRAM (OM&T)
	1. Program Introduction
	 2. Training Program Outline
	3. Training Needs Assessment - General Approach
	4. Instructional Media
	 5. Training Audience
	6. Training Goals
	7. General Course Objectives
	7.1 Operations
	7.2 Maintenance
	7.3 Water Quality – Sampling & Testing
	7.4 Safety
	7.5 Management

	8. Specific Learning Concepts and Objectives
	8.1 CONCEPT-1: PRINCIPLES OF TRICKLING FILTERS
	Fundamental Concepts
	Advanced Concepts
	8.2 CONCEPT-2: STRUCTURE AND FUNCTION
	Fundamental Concepts
	Advanced Concepts
	8.3 CONCEPT-3: OPERATION
	Fundamental Concepts
	Advanced Concepts
	8.4 CONCEPT-4: MAINTENANCE
	Fundamental Concepts
	Advanced Concepts
	8.5 CONCEPT-5: MONITORING
	Fundamental Concepts
	Advanced Concepts
	8.6 CONCEPT-6: TROUBLESHOOTING
	Fundamental Concepts
	Advanced Concepts
	8.7 CONCEPT-7: SAFETY
	8.8 CONCEPT-8: CALCULATION
	Fundamental Concepts

	9.  Training Record System
	10. Books and References: 
	11. Training Lesson Plans

	Fourzol Training Plan - Title page and TOC.pdf
	Appendices






