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Why faecal sludge management?

In most of the urbanized areas in developing countries excreta are disposed of in facilities
located on the housing plot itself. Whether thefseilities are septic tanks, dry latrines, bucket
latrines, communal toilets, or other types, they all accumulate faecal sludge, which needs to
be removed periodically. If this sludge is not adequately managed, there are negative impacts
on the urban envisnment and public health may result in:

1 Environmental pollution is caused by effluents of not regularhgldelged septic tanks or
community toilets;

1 Large amounts of faecal sludge removed from sanitation facilities are dumped
indiscriminately into the erivonment due to lack of disposal facilities;

1 Faecal sludge is used in an unhygienic way in agriculture because no sludge treatment is
available.

All these problems can be avoided by proper management of faecal sludge, which may include
adequate desludgingof sanitation facilities, safe handling, and transport of sludge, treatment

of sludge, and its safe disposal or reuse. Faecal sludge treatment plants are dedicated
treatment plants for treating faecal sludge and septage frorsiv@ sanitation systems wtth

are conveyed usually through desludging vehicles (such as suction trucks, tractors etc.).
Operating and maintaining the faecal sludge treatment plants (FSTPs) is an essential
requirement for managing faecal sludge.

Faecal sludge treatment plants (FSTRgjuire ongoing and appropriate operation and

maintenance (O&M) activities in order to ensure lgegn and efficient functioning. O&M

activities are at the interface of the technical, administrative, and institutional frameworks

that enable sustained FBT Fdzy O A 2y ® AahLISNI GA2yé NBFSNBR (2 | f
G2 SyadaNB (dKFd Fy Cc{¢t RStAGSNA (GNBIGYSYyl &aSND
all the activities that ensure lorAgrm operation of equipment and infrastructure.

Backgroum to preparation of the handbook

The Urban Management Centre (UMC) is the Technical Support Unit to support fthe
convergence between Deendayal Antyodaya Yojana, National Urban Livelihood Mission and

Swachh Bharat Missigdrban of the Ministry of Housing atdtban Affairs (MoHUA). UMC is

supporting preparation of Qualification Packs (QP) and National Occupational Standards

(NOS) for worltorce under the Faecal Sludge and Septage Management (FSSM) Sector.|One

of the QPs is on FSTP operation and maintenandeteian. The training for this QP will be

done through a network of skill training providers. For this purpose, there is a heed to prepare

' ONXYAYAYy3 Y2Rdz S F2NJ GNIAyAy3a 2NBFYyAaAlGA2ya |

In the preparation of this handbook andNJ A Y SNBE Q Yl ydz-f ! a/ K[| & 0SSy
Consortium for DEWATS Dissemination Society (CDD Society). CDD Society is one |of the

leading organisations it KS C{{a {SOG2NX¥ LG KIFa o6SSy |[Ayadil Nz
standalone faecal sludge tegment plant (FSTP) in Devanahalli, Karnataka in November

2015. This has been one of the key milestones in FSSM Sector as it set an example for
dedicated faecal sludge treatment plants in many towns of the country.
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What is the scope of this handbook?

This handbook is a step to step guidebook for the operation and maintenance technicians of
faecal sludge treatment plant. This handbook will help to understand the importance and rple
of operations and maintenance for faecal sludge treatment plants. lfprnolvide the details
of critical activities and support factors to include starting with the design and planning
phases. This handbook will act as a guidebook for effective monitoring and operations and
maintenance plano ensure treatment performance.

Who is this handbook for?

This manual intends to provide practical guidance to the operation and maintenance
technicians responsible for the faecal sludge treatment plant.

How to use this handbook?

The handbook has elaborative guidelines on undertaking tepgeocedures common to all
FSTPs irrespective of technology used. The handbook starts with explaining the concept of
faecal sludge management with approaches for treatment. In this handbook, step by step

operation and maintenance processes are descrilad, the possible actions are defined. It
is meant to be a checklist for all the activities that are necessary to be conducted irrespective
of the technology used in the treatment plant. Each chapter is followed by an exercise to
enable seHearning for the users.

— Symbols Used

¢ g (¥ Q) B |©

Key Learning Steps Role Play Tips Notes Unit
Outcomes Obijectives
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z‘g

Activity Practical




Participant Handbook

Table of Contents

S. No

Modules and Units

Introduction
Unit 1.1¢ Who is an FSTP Operation and Maintenance Technician?
Unit 1.2¢ JobDescription of FSTP Operation & Maintenance Technician

Unit 1.3¢ Skill Requirement for Operation and Maintenance Technicians

Introduction to Faecal Sludge Treatment Plant Operation

Unit 2.1¢ Definition of Faecal Sludge, Septage and Sewage

Unit 2.2¢ Define Faecal Sludge Treatment Plant (FSTP) and its Components
Unit 2.3¢ Types of Faecal Sludge Treatment Approaches

Operation of Fecal Sludge and Treatment PI&8GJ/N6415}

Unit 3.1¢ Operation of Septage Receiving Station

Unit 3.2¢ Commonly used Treatment Units/Technologies and Equipments
Unit 3.3¢ Sample Testing of Septage at FSTP

Unit 3.4¢ Maintain the Test Record

Unit 3.5¢ Monitoring the Working of FSTP

Unit 3.6¢ Daily Activities & Log Sheet for Reporting

Unit 3.7¢ Preparing the Relevant Reports, and Provide Recommendations fol
Optimizing the FSTP

Unit 3.8¢ Housekeeping of FSTP
Unit 3.9¢ Inspection

Carry Out Routine Maintenance of FSJFGJ/N6416}

Unit 4.1¢ Plant Equipment for whicRoutine Repair and Maintenance is
Needed

Unit 4.2¢ Inspection of the Equipment at FSTP
Unit 4.3¢ Replacement of the Damaged Equipment
Unit 4.4¢ Preparing a Report on Repair and Maintenance Activities

Unit 4.5¢ Ensuring the Cleanliness of the Equipment

Unit 4.6¢ Handling the Repair and Maintenance (R&M) Tools

o A~ W =

13
14
16

19
21
25
37
46
48
50
55

56
59

63
65

70
72
74
75
78




Operation & Maintenance Technician

Modules and Units

5. Maintain Personal Health & Safety in FS$8GJ/N6410} 83
Unit 5.1¢ Major Hazards at the Plant 85
Unit 5.2¢ Personal Protective Equipment which are to be used wihiteking 87
at FSTP
Unit 5.3¢ Health and Safety Practices at the FSTP 97
Unit 5.4¢ Electric Safety Measures 99
Unit 5.5¢ Confined Spaces Safety 101
Unit 5.6¢ Protection against Falling and Drowning Hazards 103
Unit 5.7¢ Chemical and Material Storage Safety 104
Unit 5.8¢ Sampling Safety 108
Unit 5.9¢ Managing Movement of Vehicles within the Plant 110
Unit 5.10¢ Medication 111
Unit 5.11¢ Contingency Measures in Case of Emergencies within the Plant 134
Unit 5.12¢ Natural Hazard 143
Unit 5.13¢ Visit Plan 149

6. Working Effectively withothers {SGJ/N0120} 153
Unit 6.1¢ Reporting Structure 155
Unit 6.2¢ Work Ethics and Etiquettes 156
Unit 6.3¢ Drug Free Workplace Rules 158
Unit 6.4¢ Information and Data Security Rules 159
Unit 6.5¢ Risk Management at Workplagales 160
Unit 6.6¢ Diversity and Inclusion at Workplace Rules 161
Unit 6.7 ¢ Facilitating the othes at FSM while Field Visit or any Investigations 163
Unit 6.8¢ Working Effectively with Gavorkers 164

7. Employability andEntrepreneurship Skills 169
Unit 7.1 ¢ Personal Strengths and Value System 173
Unit 7.2 ¢ Digital Literacy: A Recap 192
Unit 7.3 ¢ Money Matters 197
Unit 7.4 ¢ Preparing for Employment and S&mployment 207
Unit 7.5 ¢ Understanding Entrepreneurship 217
Unit 7.6 ¢ Preparing tdbe an Entrepreneur 238

0%.00%60%060%00%¢







SKILL COUNCIL FOR

SCG) GREEN JOBS

1. Introduction

Unit 1.1- Who is a FSTP operation and maintenance
technician?

Unit 1.2- Job description of FSTP operation &
maintenance technician

Unit 1.3- Skill requirement for operation and maintenanc
technicians



Participant Handbook

— Key Learning Outcom g

At the end of this module, you will be able to:

1. Define a FSTP operation and maintenance technician.

2. List the role and responsibilities of a FSTP operation and maintenance technician.
3. Identify the required skills to be an operation and maintenance technician
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UNIT 1.1Who is an FSTP Operation and Maintenance
Technician?

— Unit Objective: ©

At the end of this unit, you will be able to:
1. Define a FSTP operation and maintenance technician.

According to the Qualification Pack (QP) of Nati@iall Development Council (NSDC), FSTP
operation& maintenance technician is responsible for carrying out thetdagyay operations
of a faecal sludgieatment plant (FSTP), which is a special type of treatment plant where the
faecal waste coming outf toilet containment units like septic tank and pits is being treated.
The technician is also responsilide routine maintenance of pumps, engines, motors, filters
bar screens, valves, pipes and any otbguipment used in FSTP.

GhLISNI GA2Yyé eNBivtedNihat die2requirédi to eindGre that an FSTP delivers
ONBIFGYSyd aSNBWAOSa a RSaAIYSRO® hy GKS 20KSNI K
that ensure longterm operation of equipment and infrastructure (Basan & Robbins, 2014).
Irrespecive of the size and technology of the treatment plant, a number of crucial tasks nee
to be carried out as a part of the O&M (Operation and Maintenance).
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UNIT 1.2: Job Description of FSTP Operation &
Maintenance Technician

— Unit Objectives ©

At the end of this unit, you will be ableto:
1. List the role and responsibilities of a FSTP operation and maintenance technician.

The following is the job description of operation & maintenance technician as mentioned in
GKS vdzZl £t ATAOI (A 20yA 2yt Gy FF 2aNJ AdyO{ Syt ynAS NGES OKY A OA |

Refer to Annex 1: Qualification Pack on FSTP O&M Technician

Job Role NSQF* Level

FSTP Operation and Maintenance Technician 4
Minimum Educational Maximum Educational Pre.re.quisite License or
Qualifications Qualifications Training
ITl or equivalent Not Applicable N/A
Minimum Job Entry Age Experience Applicable National
18 years Nil Occupational

Compulsory

Standards (NOS)
SGJ/N6606: Carry out operation of FSTP Performance Criteria
SGJ/N6607: Carry out routine maintenance of FSTP As described in the relevant
SGJ/N6411: Maintain personal health & safety while operating FSTP  Occupational Standards (0S)
SGJ/N0120: Work effectively with co-workers units

Role Description

The Faecal Sludge Treatment Plant (FSTP) operation and maintenance technician is
responsible for carrying out the ddg-day | operations ofhe FSTP. He /She is also responsible

for repair and maintenance of pumps, engines, motors, filters, bar screens, valves, pipes, and
any other equipment used in FSTP.

lhttps://www .nsdcindia.orgsites/default/files/SGJQ6404_Faecal_%20Sludge_Treatment_Plant%20_0%26M_Te
chnicianvl_06_12 2018.pdf

2National Skill Qualification Framework
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Job Role

Faecal Sludge
Treatment Plant
Operator

—
‘.—

il

&@

The FSTP operator is for
responsible for coordinating
with the Cesspool vehicle
and all activities related to
receiving load at the plant.

Nature of Work
Full time

Operator should ensure that
vehicle is parked properly in
the ramp and assist the truck
operator to clamp the truck
outlet to the feeding tank inlet.

1

Operator should instruct

the truck operator to stop
the valve if any splashing or
blockages in the screen occur.

[al

Operator is responsible
securing and safely storing the
harvested dried sludge in the
allotted storage area.

Table1.2.1:Sample Job Desption

Note and record the required
parameters of faecal sludge
arriving as prescribed by the
Engineer.

Trimming of the plants in the
treatment plant (which are
part of treatment modules, if
applicable) and also carry out
the landscaping activities in
the plant on timely basis.

Qualifications

Essential ITI; but candidate
with Diploma qualification in
civil/Mechanical engineering
will have an advantage.

Once the safe connection

is ensured; operator must
instruct the truck operator

to open the valve to half
position to maintain smooth
flow, which aids in collecting
sample as well as to prevent
the solid waste from escaping
the screen.

Removal of rags, napkins from
modules at regular interval.

odule 1 | Module 2 [Module 3

st — M= ¥
e _[Z"] — — M
— ¥ = | Wil = I‘Z]‘

Carry out Module Specific
activities as specified in the
protocol.

The above job description can include additiorsponsibilities such as:

1. Carry out the day to day operations of the FSTP (apart from those already mentione

the job description)

2. Carry out ossite repair and maintenance work of the FSTP.

3. Maintain personnel health and safety while working in the pl@ntluding oneself) and
that of the treatment plant

4. Working effectively with the cavorkers
5. Arrange for the visits made by authorised visitors to the plant.

din
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UNIT 1.3: Skill Requirement for Operation and

Maintenance Technicians

— Unit Objectives ©

At the end of this unit, you will be ableto:
1. Identify the required skills to be an operation and maintenance technician.

The following are the core, generic and professional skills required for FSTP operation &
maintenance technician as mentionedinK S v dzt t ATFAOF GA 2y t I O]l | 6vt O TF2
albAYGiSYyEyOS ¢SOKYAOAlIYE @

Core Skills / Generic Skills

Writing Skills The individual on the job needs to know and
understand how to:
E 9 Fill up relevant documents

1 Prepare and write detailed document aneborts

i Record readings of various parameters in t
prescribed format

Organising Skills The individual on the job needs to know and
understand how to:

1 Keep all the tools in an organised manner so as
avoid accidents

1 Keep all the work environment saéad clean

Reading Skills The individual on the job needs to know and
.. understand how to:
EI] I Read relevant reports and publications

I Read and understand relevant policies

I Read from different sources: books, screens
machines and signage.

9 Read and understanfihancial documents

1 Read and understand FSTP operational mar
/guidelines

T Read internal information documents sent
internal teams
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Core Skills / Generic Skills

Oral Communication Skills | The individual on the job needs know and

(Listening & Speak|ng) Understand hOW to:
1 Express statements or information clearly so tl
team members can understand

9 Participate in and understand main points of simj
discussions

1 Respond appropriately to queries

I Communicate with industries and customers
understand and analyse various strategies, demg
and limitation in the market

1 Communicate effectively with supervisor, peers a
subordinates

Professional Skills

Decision making The user/individual on the job needs to know and
understand how to:

1 Follow organization rulebased decisiomaking
process

9 Take decisions with systematic course of actic
and/or response

1 Report potential sources of danger and emergen
1 Wear appropriate safety gear to avoid an accider

1 Analyse critical points in day to day taskad
identify control measures to solve the issue.

1 Handle issues in case the superior is not availabl
(as per the authority matridefined by the
organization).

Plan and Organize The user/individual on the job needs to know and
understand how to:

1 Complete tasks efficiently and accurately withi
stipulated time

Work constructively and collaboratively with othe’
Coordinate with multidisciplinary stakeholders
Plan health & safety schedule

Maintain health

=A =4 =4 =
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Professional Skills

Customer Centricity

Theuser/individual on the job needs to know and
understand how to:

9 Understand limitations of the customers/client
9 Identify the spending trends of customers/client

9 Communicate courteously with others in a poli
manner

9 Follow organization code of conduct.

1 Manage relationships with public with intent g
satisfying its requirements farervice delivery.

Problem solving

The user/individual on the job needs to know and
understand how to:

1 Recognize problems and search for solutions

1 Choose best methods to compledssigned tasks
1 Approach relevant authority when required
1

Approach local authorities, in case of emerger
(police, doctor etc.)

Analytical Thinking

The user/individual on the job needs to know and
understand how to:

1 Apply domain knowledge / observationschdata to
select course of action to perform tasks related
formulation of the business plan

1 Analyze day to day experience to correct futu
course of action

1 Apply domain knowledge, observations and data
select course of action tperform tasks

Critical Thinking

The user/individual on the job needs to know and
understand how to:

9 Ciritically evaluate the information obtained fror
other departments and stakeholders

1 Ask questions for better understanding

Reflective Thinking

The user/individual on #job needs to know and
understand how to:

1 Learn from past mistake regarding use of hazardt
tools and equipment

Table 13.1: Skills required by an operation and maintenance technician
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— Key Learning Outcom g

At the end of this module, you will bable to:

1. Recognize various component of Faecal Sludge Treatment Plant(FSTP)

2. ldentify therole of administrative management in FSTP operation

3. Demonstrate thewvorking knowledge of handling repair and maintenance tools
4. Identify personal protective equipment
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Effective sanitation solutions are critical in preventing environmental pollution. Constructing
toilets is the first step towards it. However, without effective management of the liquid waste
coming out of the toilet, the objective of preventimgvironmental pollution cannot be met.
Hence, the toilets need to be connected to a proper containment/ conveyance and treatment
system. Given the high cost ohderground sewerage systenmn-site sanitation systems
(OSS)ike septic tanks and pits areagsto contain the faecal waste from the toilets.

Onsite sanitation is a system of sanitation where storage facilities are contained within the
plot occupied by a dwelling and its immediate surrounding. For some systems (e.gpittwir
latrines), faecal miger is treated on site by extended-pit consolidation and storage. With
other systems (e.g., septic tanks and siAglt®, the sludge has to be collected and treated
off-site.

Common types of ossite sanitation systems in India and their description

e Acesscovers ———— T Septic tank
r I 'l A septic tank is a watertight chamber
- made ofconcrete, fibreglass, PVC or
plastic, throughwhich blackwater and
greywater (efer footnoté flows for
primary treatment. Settling and
anaerobic processes reduce solids and
organicsput thetreatment is only
moderate.

Inlet Inlet-T
cum

e

!

Sedimentation

I Single Pit

The single pit is one of the most widely

usedsanitation technologies. In this,

= = excreta, alongvith anal cleansing

e = materials (water or solidsjre deposited

g 4 — into a pit. Lining the pit prevenisfrom

T H “H collapsing ad provides support tdhe

B || superstructure. As the single pit fills, tw

= I processes limit the rate of accumulatior
_ leachingand degradation, urine and

water percolate intahe soil through the

bottom of the pit and wallwhile

microbes degrades part of theganic

fraction. Hence, as the single pit is use

rate ofaccumulation is low.

£~ Support Ring

Source: Compendium of Sanitation Systems and Technologies, (Compendium of Sanitation Systems and
Technologies, 2014)

Blackwaer is the watewater coming fromtoilets
Greywater is the watewater coming from all the household sources apart frimifets. It includes weer from
wash basins, bathing, cleaningtdtienetc.




Participant Handbook

The faecal waste accumulated in the OSS is cllsrhl sludge (FSFaecal sludge comprises
all liquid and semliquid contents accumulating in these systems. These liquids are gener
several times more concentrated in suspended and dissolved solids than wastewater. It n¢
to be periodically emptied and treated atspecialized treatment plant called faecal sludge
treatment plant (FSTP). FS may be treated in such special treatment plants (called FST
co-treated with sludges produced in sewage treatment plant. The person involved in carry
out the day to day opration & maintenance technician of FSTP is cdi8d@P operation &
maintenance technician

Faecal sludge management refers to safe management of faecal waste infrastructure f
containment to end use or disposal of faecal sludge fronsite sanitation gstems (OSS).
This includes the safe storage, collection, transport, treatment andusedor disposal of
faecal sludge. This can be better described through the graphic below:
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Containment Emptying Transport Treatment Reuse/Disposal
Human waste is The system Faecal sludge Faecal sludge or The treated
contained in an is emptied or septage is septage can be waste can now be
on-site system, typically by a transported safely  treated either at safely reused or
possibly together desludging truck in a closed truck. a Faecal Sludge disposed.
with grey water. with a vacuum Treatment Plant
Waste is partially mechanism. (FSTP), or co-
treated due to treated with
the time and is sewage at a
known as faecal Sewage Treatment
sludge or septage Plant (STP).
depending on the
system used.

Fig 2.1:Sation Value Chain

Soure: Water, Saniiation and Hygiene, BM&2010.
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UNIT 2.1: Definition of Faecal Sludge, Septage and
Sewage

Unit Objective: ©

At the end of this unit, you will be ableto:
1. Define the concepts like faecal sludge, septage and sewage

Faecal sludgeés raw, partially digested combinations of excreta and blackwaiea slurry or
semi solid form, with or without greywatér It is the solid or settled contents of OSS
Generally, faecal sludge has 3 main components as below:

1 Scumfloats on top ands generally where the living bacteria treat the waste

1 Effluent the semitreated liquid that comprises the majority of the material in the septic
tank

9 Sludge solids which collect at the bottom of the tank

The physiechemical characteristics of the faechlidge will vary depending on the size and
type of onsite sanitation system, design, (emptying) interval and the local climatic conditio
of the place where the tank is located, the quantity and quality of water supplied and the ty
of wastewater origiating from the household (which is user specific).

& { S LJiigth@ fgéid and solid material that is pumped from a septic tank, cesspool, or sl

ns
pe

ich

on-site treatment facility after it has accumulated over a period of time. Usually, septic tank

retains 60% 70% of the solids, oil, and grease that enter it. The scum accumulates on the
and the sludge settle® the bottom comprising 20%50% of the total septic tank volume
when pumped. In this sense, septage is a subset of faecal sludge.

Sewageon the other hand is the liquid waste matter that is transported through the sewe

top

s

underground drainage system. Normally, this is a combination of blackwater and greywater.

Thus, sewage is domestic (household) wastewater in totality.
Difference between swage and faecal sludge & septage

Due to combination of blackwater and greywater and the fact that sewage is transported o
considerable distance through sewers, it is characteristically different from faecal sludge
septage. Faecal sludge aseptage, on the other hand, deals only with excreta and blackwat
originating from toilets and contained in esite sanitation systems. Due to this stage of
containment over a period of time, the faecal sludge and septage can usually be part
digested

ver
and

er

ally

3 Blackvater: The mixtue of urine,faeces and flusvater along withtoilet paper and anal cleansingater
4 Greywater: Water from the kichen, laundy and kathing (but nottoilets)
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UNIT 2.2: Define Faecal Sludge Treatment Plant (FST

and itsComponents

— Unit Objectives ©

At the end of this unit, you will be ableto:
1. List the components of Faecal Sludge Treatment Plant(FSTP).

Faecal sludgéreatment plants are dedicated treatment plants for treating faecal sludge and
septage from orsite sanitation systems which are conveyed through desludging trucks.

Any FSTP, irrespective of technology has the following stages:

Input of faecal sludge ) Sludge Treatment
1
( h
S e

Effluent (liquid) treatment

5 ing ) 3 Snlld—l_lqud

Fig 22.1: Pracess fow of faecal sludge treatmat

Screening It is the first stage of FS treatment where impurities &
removed by means of physical separation. At this ste
large solid objects such as municipal solid waste and
are removed. The oil and grease traps arstalled at
this stage if the incoming faecal sludge is expectec
have a lot of oil and grease in it. This may be the ca
the containment systems in the area also hold greywa
(specially kitchen water) along with faecal sludge.

Solidliquid separation This process may be needed if the faecal sludge has
highwater content. At this stage the solids a
separated from the liquid portion by settling them dow
The solids coming out of this unit may still have a lot
water content (around 8-85% moisture content) in i
and will need further dewatering.
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Sludge treatment 1 Stabilisation:Stabilisation is the process in which
the bio-degradrable part the faecal sludge is
bio-degraded.

1 Dewatering:Dewatering is the process in which th
sludge is dewatered or dryed.

9 Pathogen removalThis is the stage at which
pathogens (such as bacteria, virus, parasites etc.
are inactivated and/or destroyed.

Effluent treatment The effluent or liquid coming oditom various treatment
processes are collected and treated at this stage

The treatment technologies for different stages of treatment are shown below:

E{r;:;rsli:]t;nent." ) (2 Solid-Liquid separatlon) (3 Stabilization
(4 Dewatering (5 Pathogen removal ) (.5 _E_E:fr:“gmql"d]

Fig 22.2: Treatment technologiegor different stages of treatmet

Some of the above technologigerform multiple functions. For example: Centrifuge, bel
press, screw press and gbags can be used for both saliquid separation and dewatering.

Stages such as soliduid separation and stabilisation can be bypassed if the incoming sludge
has lesswater content and is already stabilised. These treatment technologies or plant
machineries are discussed in detail in Types and Description of treatment units/ technologies
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UNIT2.3: Types ofFaecalJudge Treatment Approaches

— Unit Objective: ©

At the end of this unit, you will be able to:

1. Distinguish betweerNature-based and mechanisedreatment approacles of faecal
sludge.

— 2.3.1 NatureBasedTreatment Approach

This treatment approach relies primarily on natural processes like grhiotggical digestion,
sunrays (for drying and UV treatment) and composting for treatment. In such treatment
plants, there is littledo no use of electricity, pumps, motorised equipments and chemicals for
treatment of faecal sludge.

However, this type ofreatment approach usually requires a larger land afidse following
are two examples of naturbased treatment approaches used in faecal sludge treatment
plants:

1. Faecal sludge treatment plant at Leh, Jammu & Kashmir

Screen
(Y & Chamber 1

Desludging Vehicle

Planted Drying Bed

(PDB) (10 Nos)
1 Area = 48 m? /bed 2

'S
1

Horizontal Planted
Gravel Filter (2 Nos)
Area = 60 m? /unit

P -

=== OUTPUTS

Fishing Pond (1 No)

Area =24 m?
3

Mineralised Biosolids Treated Wastewater

Fig. 2.3.1: Leh FSTP Treatmaant description
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2. Faecal sludge treatment plant at Devanahalli, Karnataka

I

Desludging Vehicle

Feeding Tank

Collection Pit

1

- Biogas ! Stabilization 3

. Digester Tank o1
'____: ! v Sludgedrying:---:
0 i st e i e T R e a bed ] 1
£ 1
1y 1
BN 1
iy 1
| ik 1
£y 1
| B 1
& i
: 1 Percolation Pit : ’
1 : pb 1
'y 1
4 1
I 1
i 3 i
i 5 '
4 :

]

1 -
: : Pipe to pump out ¢
1 : treated efﬂuen_t
- : for landscaping Co- Composting
: ¢ within the plant
&
L
L
Al
1
[
L
)
1
1

Integrated Settler with Planted Gravel Filter
Anaerobic Baffle Reactor
‘ ------------ &
OUTPUTS
i
| Bede et g b b b A 9
A 4 A4
A
Co- Compost Treated Wastewater

Fig. 2.32: Devanahalli FSTP description
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mechanised treatment approach:

g S o
4 '
» v
Output 1 : Treated Water | | Output 2 : Biochar |

Fig. 2.33: Mechanised treatment approach of faecal sludge

— 2.3.2 Mechanisedreatment Approach

Septage Receiving Station (SRS) Dewatering
Septage is passed through Solid-liquid seperation
SRS to remove screenings & ,
Grit 1
3
v
=
/‘/H‘![L
w— Mechanical Dryer
Pasteurization Further drying of sludge for
Thermal deconstruction of pyrolysis
pathogens and helminth
eggs : :
v A 4
TS -
/ -
- = =
Waste water treatment Pyrolyser
Passive nature-based waste Dried sludge is pyrolysed
water treatment system for into biochar
dewatered water
- -
1 1
B v o - W e -

l Output 3 : Thermal Energy '

Heat

Biomass  pyrolysi:

Combustion
Gases

Char

This treatment approach relies primarily on mechanised equipments for treatment. These
treatment plants run on power/energy. They use chemicals like polymers and use equipments
like pumps, motors, dryers, sludge press etc. The treatment plants are usually controlle
sophisticated control mechanisms. This treatment approach usually netats/ely smaller

land area and can handle huge quantities. The following is a type of a treatment plant u

by

5ing
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3. Operation of Fecal
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Unit 3.1 - Operation of septage receiving station

Unit 3.2- Commonly used treatment units / technologies
and equipments

Unit 3.3 - Sample testing of septage at FSTP
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— Key Learning Outcom

At the endof this module, you will be able to:

Collect sludge sample from sludge vacuum tank and deliver to laboratory for testing
Carry out visual inspection of equipment and septage receiving station at FSTP
Facilitate calibration of process control amdtrumentation system at FSTP

Operate septage receiving station

Monitor overall working of FSTP

Prepare daily log sheet and other relevant reports/records

Clean sludge receiving station and equipment in use

No ok~ owDdbRE

Once the FSTP is constructed, the treatnmanaicess and the plant design is fixed but it is the
responsibility of the O&M technician to effectively operate the plant in order to produce
desired results. Day to day operations can be defined as simple tasks that enable smpoth
functioning and upkeep dhe treatment plant. Fulfilment of these tasks promptly a by skilled
O&M technician i.e. you, ensures that the plant functions efficiently for a long time.

This set of day to day operations describes how the treatment facility and equipment should
be used and the standard procedure outlines the steypstep tasks that you need to perform

The tasks which are common to all FSTP models include:

(A At septage receiving station ) ([) Manitoring tasks )
* Receiving septage » Periodic checking of blockages in pipes
* Maintaining logbook * Periodic checking of sludge height level
* Cleaning of screen chamber and grit e Ensure free flow
chamber
Operating plant machineries and Reporting activities for the FSTP O&M
B equipment so that they function as g and management of treatment end-
. products
designed y.
~
(C Sample testing ) . . .
F Maintaining cleanliness of the exterior
and interior of FSTP
* Collection of samples ~
* Analysis of sample
* Record keeping
(G Inspection work )
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UNIT 3.1: Operation of Septage Receiving Station

— Unit Objective: ©

At the end of this unit, you will be able to:
1. Operate at septage receiving station.
2. List the steps to be followed for discharging faecal sludge.

This chapter covers the description of septage (& faecal sludge) receiving station, steps llo be
followed far discharging faecal sludge (& septage) at FSTP and a set of guiding principles to
protect your health and safety and maintain the performance of treatment units.

— 3.1.1 Septag&eceivingSation

A septage receiving station is an interface betwdesludging trucks and the treatment plant
for receiving the sludge safely into the treatment plant. They usually have the following
features:

=Y

4
i o N ) O

Fig.3.1.1: Working at septage receiving station

Every FSTP has a unit which acts like a receiving statiothen®STP. This can be one of the
treatment modules (such as the screen and grit chamber) or can be a tank solely for
purpose receiving the sludge.

he

—

The septage receiving station should be operated on only during the operational hours of|the
treatment plant. The septage receiving station typical consists of a concrete pad for the truck
to park, an inlet connection for the truck to connect, a screen and grit chamber for removing
solid waste and grit and wash down facilities for the personnel ( O&M teamitiuck

operator and any other person involved), equipment, truck and clean any spillage, if any.
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— 3.1.2 Checklist foithings to beDone

The following checklist provides a list of all the required steps/tasks to ensure routl;le
t

operations and maintenancef septage receiving station. This simple tool can help you g
organized by knowing what needs to be done in the receiving station.

Collect information Connect the truck
ree— from desludging truck outlet with the inlet °
! 1 = operator and recordin of septage receiving -
| & manifest form (referto station with the help g
Sample Manifest form, of a hose pipe 3
Pg 138) .
R e Instruct the truck
= - — operator to open the
' - theseptagereceiving I 3 1— valve of the outlet
1 station in half open : "' B | Pk T half
position. ‘ - ‘ open position
-
Collect a small sample Instruct the truck
- of faecal sludge in a TR | = 2
5 ; 1 perator to close
| = 8 beakel_' for testing for the R 4 ‘\ 6 ‘._ the outlet valve of
| alll; | following: pH, colour, ! | §7% | thetruck
smell & temperature.
>
Visually inspect the incoming faecal sludge and septage in terms of odor T ®

‘ and appearance. The usual colour of FS is pale brown to black. In case S ’

i ’ g,_ the sludge has a colour different than this, direct the desludging truck

I ‘ operator to dispose at a site designated by the urban local body for |
disposal of the sludge rejected from the FSTP.

¥
Check for odour. It should )
8 ] pungent smell of rotten eggs/ g }.‘«_7_
| = smell from septic tanks, pits K&

"8
| . or sewers due to thehydrogen ’

sulphide gas in it

Y

v

In the sample collected in the beaker test pH using 3 pH meter or PH
3’?: strip. The detailed method of collecting samples is given in Testing for
=e deciding whether to accept or reject the sludge, pg 34-35. If the pH

‘ is in the range of 6-9 follow the below steps or else reject the sludge.
(Faecal Sludge Management: Systems Approach for Implementation l -.-’

and Operation, 2014). In cases when the sludge is outsidethis range,

direct the desludging truck operator to dispose at a site designated by

the urban local bodi for disiosal of the sludie rel'ected from the FSTP.
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0 Check for temperature: it usually ranges from 25 to 380C. Do not accept the

1 sludge if it ranges beyond 400C. It is because anything above 400C is in all
‘ likelihood has constituents of industrial wastewater such as chemicals, oil etc.,
and therefore: cannot be considered faecal sl_nge and be treated at the site_._l_»

»

v
If sludge can be accepted inthe —— Accept the sludge if the pH, temperature,
FSTP, instruct the desludging u - colour and smell are within the specific
truck operator to open the outlet | *" parameters. Else, direct the truck to a site
valve of the truck. ( designated by the urban local body for
; discharge of rejects
Collect FS samples in a 1L beaker while discharging into the septage receiving
5 station. Check on-site parameters (pH, electric conductivity, temperature and &, &
i, Settable solids) by transferring the contents into an Imhoff cone of 1 Litre. The = 1 ¥ &
Imhoff cone is needed primarily to measure the volume of settleable solids. ’ o g
Then transfer the sample into a 1 Litre bottie with the date and serial number v
pre-written on it. This bottle will be sent for laboratory testing. For step by
step procedure for collecting sample, go to Methods of sample testing
.
Once the contents of the truck are emptied into the FSTP, instruct the desludging truck
operator to close the valve of the outlet of the truck. Ensure that the contents in the hose
pipe are also emptied.

~

v

z - l ]' 5
Wash down. e 2t ~ = Clean the screens
water hose in case '0-’ = >

‘ using a rake

’am

’Gih
S
=3
%
b

5

A 4
[_: Collect and discard -~ | ] 6 Weigh the solid waste
: the trash in @ waste m ‘_._ 1 & | coming along with the

collection bucket ] ‘ truck and document it.

EaN

Ve

—0dPmdPo 52 Qa—trR—5E52VVOQu=a
Do wear personal Do wash your hands Do test the sludge
protective equipment or use hand sanitizer content in desludging
before handling faecal after discharging faecal truck prior to discharge
sludge & septage sludge & septage intothe

receiving station

=y
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3
Do wash away any
spillage during discharge
with water hose

=

4

Do be careful and
attentive at all times
while working at the FSTP

kﬁ)

unusual colour. The colour
should vary from deep
brown to black. In such
cases when the sludge

is outside the above
colour range, direct the
desludging truck operator
to dispose at a site
designated by the urban
local body for disposal of
the sludge rejected from
the FSTP.

collection bucket

X
P =

o
[1] [2] (3]
Do not smoke while Do not allow Do not allow discharge
working at the FSTP. unauthorized personto of faecal sludge if it the
enter the FSTP pH range deviates from
6 to 9. In such cases the
% yiY sludge should be disposed
“lllllﬁ at a site designated by
NO UNAUTHORIZED & the urban local body for
ENTRY disposal of the sludge
rejected from the FSTP.
] [ ]
Ll Ls.|
Do not allow discharge of Do not let animals deal for
faecal sludge if it has an ransack the waste discherge &

B

6

Do not delay disposing
solid waste collected
in FSTP. Give it daily to
the authorised waste
collector.
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UNIT 3.2: Commonly used Treatment Units/Technolog
and Equipments

— Unit Objective: ©

At the end of this unit, you will be able to:
1. 5Sa0ONRLIGAZ2Y 2F GNBLFGYSYyG dzyAaidaxk 4GS
2. wdzf Sa FT2NJ alF¥S KIyRfAy3a a 52Qa |y

(V)]

a

OKy 2/t 234
R 52y Qia

The objective of treatment units/ technologies is to treat the sludge, eliminatesthell and
colour, stabilize the sludge and make it fit for disposal or reuse. The objective of the plant
equipment is to aidn the daily operations of the treatment plant.

— 3.2.1 Types andescription of Treatment Units/ Technologies —

Sceening is typally the frst step
of primary filtration of any
wastewater or faecal sludye Iniet
treatment facility. Sceen & grit
chamberremoveswaste and laige

solid objectsfom thewastewater/

faecal sludye, thereby preventing

clogging.

Outlet

This unit helps isolidliquid
sepaation at the FSTP Ingt.
Settling-thickeningtanksfor FS
treatment are recangulartanks,
where FS is dischged into an inkt
at the top of one side and the
superraetant exits throughan outket
situated at the opposie side, while
settled solids ae retainedat the
bottom of the tank, and scum flais
on the suface.
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This unit helps in soliiquid
sepaation using gavity thickening
at the FSTR. This is a highisedtank
where sludje <ttlesat the bottom
during the period ofetention. The
biogas poduced during the
anaaobic destion process riseto
the top. Thetank has inclineavalls
and a slotat the bottom, which
allows the sludge to slide dowrto
the centre into the dgestion
compartment. Thegas ransports
sludge particleso the water
surface, ceating a scumdyer.
T-shaped pipes ordiflesare used
at the inlet and the outét to
reducevelocity and pevent scum
from leaving thesystem.

This unit helps inelvateringat the
FSIR It is amechancal process in
whichFS is putnto the geobag and
water squeezed out fom it

In this method, faecal sludye is
disposed in deeprénches and
covering them with soilTrees ae
then planted ontop, which beefit
from the aganic netterand
nutrients that are sbwly released
from theFS.

This unit helps istabilisation or
digestion of the faecal sludje.
Biogas dgesters ageate ana&obic
conditionsie. conditions
chaaderisedby the lack obxygen.
The aganics in theFS degade due
to the presence of ana®bic
microbes. This pcess of djestion/
degadation by the migobes
results in the poductionof biogas
that can be usedor enegy
generation.

e [ [
[——— 1
. Geobags
- Biogasdigestor

J:_I Inlet
_lx

| i i[ Fﬂutlet
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This unit helps istabilisation or
digestion of the faecal sludye S).
FS enters theUASB ffom the
bottom,and fowsupward. A
suspended slugk blarket filters
and treats theFS as the sluge flow
through it.

This unit helps in solitiquid
sepaation and stabilization of
faecal sludje. It is aank with
baffles whichretains the slude for
a specifiduration of time,
depending on the chaderigtics of
the faecal sludye in the aea,to
allow dgestion of the easily
biodegadablecomponent in the

sludge.

This unit helps inelvatering of
faecal sludye. Slude is placed
inside the cetrifuge while it
rotatesat a high speed. This
centrifugal forces acceletes the
sedimentation process, theeby;,
allowing the solid¢o <ttle out at
the centrifuge walls,after which it
is pressed andoncentrated.
Thereafter, the liquid and solid
fractionscome out of the unit
sepaately.

This unit helps inevatering of
faecal sludje. Thewater is
squeezed out of the slude as itis
compressed letween wo belts.
Thesystem conskts of:

1 a gravity drainage zone where
the sludge is deposited and
conveyed on a porous and
mobile belt;

i acompression zone where a
second belt is applied on the
upper layer of the sludge,

1 azone where the belts are
separated and the dewatered
sludge is released.

L L L LI
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This unit helps inevatering of
faecal sludje. A scew press
consgts of arotational saew
placed in a pdorated cylinde. The
sludge is loadedit oneend, itgets
pressurised du¢o a diminishing
distance ketween the scew and
the cylinde, and thewater that is
squeezed out through the paoes in
the cylinde. The @watered slude
iscomes outat the other end.

This unit helps inelvatering the
faecal sludjye. An unplated dying
bed is a simple, permeable bed
made of &yers of sand andrgvel.
This dying bed when loaded with
sludge, collects pecolated leaclate
and allaws the slude to dry by
evaporation.

This unit helps inelvatering and
mineralizing thefaecal sludje as
well asstabilization of solids.
Planted dying beds e similarto
unplanted dying beds but tey
have plants gowing out ofthem.
This povides the added begfit of
transpration and enhanced slug utlet
treatment dueto the plants. The

key improvement of the planted

bed over the unplanted bed is that

the filtersdo not needto be

desludyed after each

feedirg/drying gcle. Feshsludge

can be diectly applied ato the

previous byer; the plants and their

root systems mantain the paosity

of the fitter
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In this method, a geenhouseroof
is aeated over an unplated dying
bed. The "@enhouseHfect" is
acheved by trapping the masture
released fom the slude for cetain
period which allevs the ircoming
solarradiation from the
atmosphere to warm up the ai
Theresutant temperature inside
the greenhouse is atve whet it
would be outside. The unit also he
an air ciculation andventilation
mechanisnto remove theexcess
moigture laden air in the
greenhouse. The imease in
temperature andremoval ofexcess
moisture reduces the timeequired
for drying.

Thissystem is used mainlfor
inactivation of pathogens pesent

in the faecal sludje. Faecal slugye is
co- composted with municipal solid
waste at specificconditionto get
compost

The main purpose of the
mechancal dryer isto further dy
the dewatered sludye andreduce
moisture. The Dyer opeatesat a
temperature of about 6670 degee
CelsiusThe mosture content in
sludge after dryer reducesto 35-
40%.

Thistechnology deomposes dried
sludge into gas and biochar in 0
15 minuesby heating it at 8500C

W
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Incineation of faecal sludye is a
form of disposal whichnvolves the
burning offaecal sludye at
temperatures ketween 856900°C.

This unit helps imeducing @ganic
load fom theeffluent. It can also
be used ircases of highly diked
(low strength) faecal sludye for
stabilization

Inlet
Cutlet [l

Tris s method of reament of 1111 Wast Stbisation end ]

the effluent (liquid) coming out of
the faecal sludye using a series of § | |

ponds. w_fra

This is a rethod of treatment of
the effluent (liquid) using amation
and acombination of baderia and Inld =+
protozoa. This unit is usually used
when theae is anexisting STP
treating wastewater and slude is
addedto it. ASPystemscomprises
of multipletanks whee the

effluent is treated by means of
different processes.

| Extracted sludge

This is a rethod of treatment of

the effluent (liquid) using a type of
activated sludge processcalled
sequential batchreador (SBR).
Unlike other ASRystems, in SBR a
the processedor treating the
effluent take place in onegank.
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This nethod of effluent (liquid)
treatment uses aeation and
biofilms (collective of one ormore
types ofmicroorganisms)o treat
the effluent. MBBRsystem conskts
of an aeation tank (similato an
activated sludge tank)with special
plastic carriers that providea
surface whee a biofilmcan gow.

In thissystem, the filtrate or
percolate is heated to 85 degee
Celsiudor 30 sedor pathogen kill
(including helmiths eggs).

This nethod treats the effluent
(liquid) usinganaaobicfiltration As
the effluent flowsthrough the fiter,
particlesare trapped and oganic
matteris degadedby the active
biomass tlat is attachedto the
surface of the filer material.

It is an artificialvetland aeatedto
treat the effluent (liquid
component). It uses cerin species
of plants to asorb and teat the
effluent.
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tis a type of monsructedwedland |1 Horontal planted gravel ier

in which in theeffluent coming
from various teatment units ae
treated. Theeffluent flows
horizontally bebw the suface of
the filter bed, through theroot
zone of the plats. Oxygenreaches
the filter through the ratural
surfacegasexcharge and ttrough
the roots of the plats. Inexcharge
plants take up the nutrients present
in the effluent.

Inlet

L o

Polishing pond is a shallv aerobic
pond. This pond is mainly uséat
enriching theoxygen in the
wastewater and elimirtion of Inlet | | o Outlet
pathogensby exposingwater to UV | |

radiation of sunrather than

removal of aganic pollutionlike

BOD

— 3.2.2 Types an@escription of Equipment to beUsed
o Budet

AR

Used for cleaning the bars of Used for removing the trash Used for collecting trash
screen chambers and other from screens and bars and
areas of the FSTP putting into waste collection

bucket
Used as protective gear while For transferring dried sludge Used for moving and cleaning
operating on sludge drying from drying beds to storage filter materials and removing
beds and disposing the sludge house the dried sludge from the

at the sludge disposal point. drying bed
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Used for moving and cleaning Used for removing any Used for removing any
filter materials and removing obstructions in the pipe obstructions in the pipe
the dried sludge from the

drying bed

s P >

Used for flushing any area with Used for checking any levels Used for trimming, harvesting
pressurized water and removing weeds from
drying beds, landscaping etc.

Used for trimming, harvesting Used for checking sludge level Used for checking sludge level

and removing weeds from in septic tank and treatment in septic tank and treatment
drying beds, landscaping etc. modules modules Used for measuring
Used for checking any sludge levels in treatment
blockages in pipes (vent pipes) modules

Used for desludging solidified Used for unscrewing the screens  Icebox - Used for collecting F5
sludge from the bottom of from screening chamber at the sample for laboratory tests
treatment modules time of replacement
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e,
S

Should be used during
operating and monitoring
activities at the F3TP

&3

Fully stocked first aid kit should
be available all the time at the
FSTP

Pumps are used in an FSTP for various purpose. They can help
in transfering the sludge in betwesn units in case of a level
difference, adding chemicals in a controlled way to the plant etc.

©

Used for stopping the vehicle
from moving when parked

Hammers will be useful in
various maintenance and
house-keeping activities

= O

Generator are used as a source
of in-situ power supply to

meet part or entire energy
requirement of the treatment
plant. The hours of operation is
on need basis. These are to be
operated as instructed in the
User Manual provided by the
manufacturers.

Blowers are part of the asrobic
(oxygen using) treatment units
for effluent. These are a typical
feature in activated sludge
process. Blowers are used to
increase the supply of oxygen
for the microorganisms present
in it. These are to be operated
as instructed in the operation
and maintenance manual for
the particular F5TF you are
working in.

Air compressors are used for
agitation in the effluent to keep
the solids in suspension and to
supply oxygen support to the
processing bacteria. These are
to be operated as instructed in
the operation and maintenance
manual for the particular F5TP
you are warking in.
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D
(an
Q¢

=
o keep all maintainance
haoles covered when not in

Do check for rust and
damage of treatment

Da clean clogged inlet and
outlet valves when there is

treatment unit for tests

S~

units

aperation units and replace/clean it less or no flow
L
4 s 6
== = =
Do collect samples at Do check sludge height for Do call for
inlet and outlet of each desludging of treatment desludging

sludge height
from bottom of
plants is more
than 50cm.

services when IE

e

ol

A
Do operate the pump as
instructed by the vendor
ar service provider

&0
Switch off mechanical
units such as pumps and
dewatering units while

2
‘Wear gloves while
cleaning machines

Don't leave open
chambers unattended

cleaning @
INSTRUCTIONS i
1] 2]

Don't clean machines

using bare hani

(1]

[2]

(3]

=

Do clean equipment and
tool after each use

=
Do check first aid kits

every 3 month to replace
supplies that have expired

=

Do check for wear
and tear in personal
protective equipments
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B

=
Do keep water hose at its
designated place after use
to avoid tripping or slipping
hazards

5

Read the instructions in
the User Manual provided
by the manufacture before
operating any equipment.

(L]

=
Do not work) insert hand into
moving parts of an equipment
while in operation

o

(3]

=
Do not keep the huse®
pipes scattered

<>}

=
Don't use defective
personal protective

equipments

Don't leave sharp tools or
equipment unattended
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UNIT 3.3: Sample Testing of Septagd-&TP

— Unit Objective: ©

At the end of this unit, you will be able to:
1. Test the samples of faecal sludge as per standards.
2. List the parameters essential for testing faecal sludge.

Sampling and analysis of sludge is very important to monitotréegment process and also
to check whether the final effluent adheres to standards. Your role as O&M technician is to
collect faecal sludge samples to

1 Approve or reject faecal sludge (& septage) arriving into FSTP
1 Facilitate monitoring

This session widssist you in
9 Collection and analysis of faecal sludge samples as per standards
1 Reporting and record keeping of results

— 3.3.1 Parameters to b@ested onsite

Following are the list of parameters that can be testedsita: (Scoping paper: Development
andvalidation of protocol for testing faecal sludge and decentralised wastewater technologies
Centre for Science and Environment, 2017)

Sr. no. Test parameter Unit

1 pH: pH (potential hydrogen) is a measure of the acidity (< 7
alkalinity (> 7) ofsludge. The pH is measured with a prot
immediately at the sampling point (faecal sludge aseptage
receiving station) to determines whether to accept or reject |
sludge fromdischarging into FSTP. As mentioned in unit 3.1
acceptable pH range is-8.

o 1 2 3 & 5 ] 7 a o W 212 4
[] [ [ 1 [ ] [ 1 1

Ideal for
discharge
6to9
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Sr. no. Test parameter

Unit

2 Conductivity: EC (electrical conductivity) is one w
to measure inorganic materials, including calciui
bicarbonate, nitrogen,phosphorus, iron, sulphur
and other ions, present in sludge. Itneasured by
placing a conductivity probe in the sample ar
measuring the flow of electricity between the
electrodes.

°s/mc

3 Temperature: Temperature is an importar
parameter inunderstanding and predicting rate:
of biological activity, treatment processes an
pathogendie-off. Temperature is measured witt
a probe immediately after sampling.

4 Settable solids: This is useful to derive the slud
volume index, an indicator for the tendency o
activated sludge to thicken or to becom:
concentrated during sedimentation/ thickening
process.

ml/g

Table 3.3.1Testing parameters

9 Souce: http://www.owp.csus.edu/glossary/sludgelumeindex.php
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— 3.3.2 Parameters to b&ested atAccreditedLaboratory

Following are the list of parameters that will be sent for laboratory analysis:

S.no. Test parameter Unit of measwement
1 Solids (disswkd) mg/|
2 Solids (fied) mg/|
3 Solids Yolatile) mg/|
4 Suspended solids mg/|
5 Total solids mg/|
6 Ammoniaal nitrogen mg/|
7 Biocheméal Oxygen Demand mg/I
8 Chemcal Oxygen Demand mg/I
9 Phosplate (Total) mg/I
10 Ecoli MPN
11 Helmiths egg MPN
12 Nitrates mg/I
13 Sttleable Sulptates mg/|

Table3.32: Testing parameters in laboratory

— 3.3.3 Methods ofSample Testing

As O&M technician, you need to be thoroughly trained for sampling as handling faecal sludge
(& septage) involves health risks. You must adhere to the following steps mentioned below
for collecting samples.

The samples are to be collected for three purposes: allowing discharge into the FSTP, testing
on-site parameters and laboratory analysis for monitoring the treatment efficacy of the FSTP.

For allowing At receiving Frequency of
sludge E station collection: Every
discharge into = load
the FSTHesting =
for on-site .
parameters
For laboratory Atinlet of Frequency of
analysis receiving station| collection: Twice
and outlet of a week
each treatment
module or stage
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Testing the safetyf the incoming sludge for the FSTP

Faecal sludge originates from-gite sanitation systems (OSS) such as pits and septic tanks.
Ideally, these systems should be connected to only toilets. However, there are instances in
which wastewater from other partef the household or the institution (such as hospitals
laboratories, educational institutes) are also connected to OSS. This can potentially change
the characteristics of the faecal sludge making it untreatable at the faecal sludge treatment
plant. Similaly, in placesvhere there is excessive use of chemical agents (such as acid) to
clean toilets, there is a chance that the characteristics of faecal sludge has changed and cannot
be treated at the FSTP. Hence, testing incoming faecal sludge is essefiotialdzzepting it
into the treatment plant. The main parameter tested at is pH and colour.

[ o 5

L] 12 ] 13 ]
Wear personal protective Take a 1 Litre beaker Connect the outlet of
equipment, especially truck with the inlet of
uniform, gloves and boots septage (& faecal sludgs)

receiving station

e®g
BV-2 . -

a2 s 's |

[ = =
Instruct the desludging Half open the valve of Collect a small sample
truck driver to open the the inlet of the receiving of faecal sludge in the
valve of the outlet in half station to obtain laminar beaker
open position to allow flow of discharge. It
discharge of sludge into will help in collection
FETP of sample without any

spillage
-

X

7 ry 9
S5 = =
Instruct the truck operator Test to check the pH using Check temperature. It
to close the valve of the a pH meter. The pH value should not be above
truck should be in the range of 40°C i.e. the temperature
6 toa. at which the biological

activity starts to reduce.
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Aol 33 [y
10 11 12
Visually inspect the Inspect the odour: it should Accept the sludge if the

colour: it should range

from dark brown to black.

smell of like rotten eges
and/ or like smell from
septic tanks and pits

pH, temperature, calour
and smell all are within

the specified parameters.

If the faecal sludge can
be accepted into the
treatment plant, then
pour the faecal sludge
into the receiving station

Proceed to testing on-site
parameters of the sludge
as given in Sampling for
on-site parameters and
laboratory testing of
incoming sludge

5 ﬁ,hﬁ Else, direct the truck
oY ?*& to a site designated by
f } the urban local body for
discharge of rejects.

Sampling for orsite parameters and laboratory testing of incoming sludge

This step has to be conducted only for the sludge that is determined teuiiable for

discharge at th&STP.

Onsite parameters such as pH, electric conductivity, temperature and sludge volume in
are crucial in improving the understanding the characteristics of incoming sludge. This

help in feeding into improving thieeatment efficiency of the plant.

Litre beaker and a 1 Litre
Imhoff Cone

equipment, especially
uniform, gloves and boots.

eeog
B -2 +

1 2 3
Take a fresh and clean 1 Wear personal protective Check the safety of the

sludge for disposal at the
faecal sludge treatment
plant as referrad to in
Refer to Table & Testing
safety of the incoming
sludge for the FSTP. Pg
34,35

dex

can
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el o
) =
Instruct the desludging While the septage is being Hold the sample bottle
truck operator to open discharged, collect the in front of the inlet of
the valve. sample from the inlet of Septage (& faecal sludge)
septage (& faecal sludge) receiving station
receiving station directhy
- in a sample bottle at three
‘ intervals (immediate,
middle, end).
1

of the beaker while
emptying the first 1/3
of the F5 present in the
desludging truck. Then
withdraw the sample

watch glass of the truck
to start again while the
another 1/3rd is being
emptied.

Fill only 1/3 of the volume

beaker. Keep checking the

Fill another 1/3 of the
volume of beaker in the
while emptying the 2nd
1/3rd of the F5 present
in the desludging truck.
Mow you have 2/3 of the
volume of the beaker
filled. Then withdraw

the sample beaker. Keep
checking the watch glass
of the truck to start again
while the another 1/3rd is
being emptied.

Fill the remaining 1/3
volume of beaker while
the last 1/3rd of the F5
present in the desludging
truck is being emptied.
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Pour the contents into an 1. Test for an-site parameters i.e. pH using a pH meter,
Imhaoff cone and test the Electric conductivity using EC meter, Sludge volume
on-site parameters. index using an Imhoff cone, Temperature using a
thermos meter. While pH, electric conductivity and
temperature can be measured right away, wait for an
hour to calculate the settleable solids which will be used
to calculate volume index. Procedure for measuring
settleable solids
2. Fill an Imhoff cone to the one-litre mark with a well-
mixed sample.
3. Allow sample to settle in the Imhoff cone for 45 minutes.
4. Gently stir the sample with a glass rod to release the
suspended matter clinging to the sides of the Imhoff cone.
skip to point 14 if 5. Let sample settle for an additional 15 minutes.
laboratory analysis is not 6. At this point, one hour has passed. Record the volume
to be done for the existing of settleable solids {in millilitres) in the Imhoff cone.
sample Note: Do not include any floating solids or any voids in the
settled solids as settleable matter (Standard Method for
Settleable Solids)

Once the sample is taken
and on-site parameters
are analysed, put the
samples into a fresh

and clean 1 Litre sample
bottle with pre-written
the sample ID. Sample 1D
should be in the following
format:

Close the lid of the bottle

Keep the sample

tightly baottle in an ice box for

transportation to the
laboratory.

If laboratory testing is
not needed, then pour
the sample back into the
receiving station.

&

Receiving station/ sa
DD-MP-YYYY, Load
Mumber/ Time of sample
collection
R e n =

Wash and clean all the
devices and equipment,
and store in a clean and
dry place

Wash the sampling

area with clean water
and make sure to leave

a clean environment
around the sampling site
befare lzaving.

e

4=
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Sampling for sending for laboratory analysis

Regular laboratory analysis of the following forms an essential part of the monitoring of the
performance of the FSTP:

1 incoming sludge
M the outlet of each treatment module
M outlet of the FSTP

2]
Take as many clean 1 Litre sample bottles as the number of outlets
from which sample needs to be collected. This is assuming that
for incoming sludge sample has been already taken as a part of
composite sampling of the incoming sludge as referred to in the
previous section. Else, take the composite sample of the incoming
sludge as described in the previous section.Label all the bottles
with the sample ID in the following format: Treatment module

JOD-MM-YYYY
4
= = .=
|i| |i| Once it is done, seal/close
Wear personal protective Take samples from the it properly and label the
equipment inlet of the septage sample bottle with the
receiving station and following information

_“_ l the outlets of all the 1. Sample Identification
" subsequent modules. {ID) number (module
- name and date of
£ : Inlet arrival)
' I. Outlet . B
; 2. Collection time and
3. Sample location

| (example: Outlet of
=N 5 PGF)
Keep the sample Maximum transport time
bottles in an ice box for to the laboratory is & |T|
transportation to the hours and samples should =
laboratory. be processed within 2 Wash and clean all the
hours of receipt at the devices and equipment,
laboratory and store in a clean and
dry place

" 3

Wash the sampling area with clean ‘i
water and make sure to leave a

clean environment around the
sampling site before leaving.
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—0 ®o dn 520NE&Hd-R—5
= 2 =0
Wear personal protective Handle samples with care Perform hand hygiene in
equipment

>1G

TR
=2 1

to avoid spillage

case of contact with the
faecal sludge, Refer Pg 72

iy

[

0
Clean up the sampling
area after use

&

¥

=
Store samples in ice box
and transport to the
laboratory in the ice box
itself

L&
Clean equipments after
use

[1]

=
Do not touch with bare
hands and foot

'ix
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UNIT 3.4: Maintain the Test Record

— Unit Objective: ©

At the end of this unit, you will be able to:
1. Maintain the records of testing sample.

Maintaining the testecord can help to understand the treatment efficiency at each stage
treatment and identify areas of malfunction. A test record should include the followir
information:

General information:

Date and time of sample collection
location

Method of sampling

Name of technician

Name of analyst

= =4 =4 =4 =4

Characteristics: Onite, given in section 3.3.1 above

Sample ID SamplingDate | Parameter Value Unit
Color
Odor
pH
EC m3Icm
Tempeature 0C
TDS Ppt

Table 34.1: Onsite record maintenance sheet

Fig 3.4.1:Sample test record sheet

g
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Characteristics: Lab, given in section 3.3.2 above

Sample ID | SamplingDate | Parameter Value Unit
Solids (disswkd) mg/|
Solids (fted) mg/|
Solids Yolatile) mg/l
Suspended solids mg/l
Total solids mg/l
Ammoniaal nitrogen mg/l
Biochem¢al Oxygen Demand mg/l
Chemcal Oxygen Demand mg/I
Phosplate (Total) mg/|
Ecoli MPN
Helminths egg MPN
Nitrates mg/|
Settleable Sulplates mg/|

Table 34.2: Testing parameters and their units
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UNIT 3.5: Monitoring the Working of FSTP

— Unit Objective: ©

At the end of this unit, you will be able to:
1. Operate the working process of FSTP.

Monitoring the working of an FSTP involves supervision of the onguaitigties to ensure
that they are oncourse and are meeting the plant objectives and goals. It is atlng
process of gathering information with regards to the plant performance, use of resourc
employees, finance and make any needed corrections rdaagly. As the FSTP O&M
technician, you will use this information for internal communication to optimize the workin
of FSTP.

g

— 3.5.1 Checklist for Things to be Monitored by FSTP G&M—
Technician

Key elements | Descrption Source of data

Monitoring d | If lab ana}sisreveals trat ssandards ae not nmet,  Lab analsisreports
physical then opeaational decisionscan betakento
chemtcaland | identify the issues andectify them. Method of
microbiologtal | procuring datais gven in sectior3.3

parameters

Reporting and| It includes mformation on the opeation and Logbook
Record maintenance of the=STP lke daily opeating

keeping records, the opeators log book, marfést

reports; disater response and emrgency
recovery records; peventative and corrective
maintenancerecords including the equipnmé-
maintenance log boks andstore room supply
reports;compliancereports including fieléind
analtical data, correspondencdrom reguktory
officials;and empbyeerecords, such as
employee schedules, timsheets andinjury
reports. tails ae given in the rext section3.6

Reception Reception reports track thetotal number of Logbook
monitoring loads delered, the time date and drverQ name
report and otherrecordsrelated to FS deleriesto the
plant Refer to Sample Marfiest Form, given in
the Anrexure
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Key elements | Descrption Souce of data
Treatment unit| Treatment unit operation shestsare used to record  Manifest form and
operation the quantity of FSloaded and the operational logbook

sheet activitiesperformed h each treatment unit. Refer

to Sampe format for Operation & Maintenane
report, given in the anrexure

Plant security | Protect the FSTP fom unauthorzed entry, Plant security polig,
and sfetyl0  maintain the sfety of FSTPworkers and enste | Guidelines on health an
safe opeaationsof plant machineries and safety, record of pesonal
equipments protective equipment,
emergencyreport form

Monitoring of | It monitors the opeating cost of the plant and | Logbook
financeplan |revenuegeneration from sale of end @ducts,
methodsto procure tools and equipmet, funds
for repars and lbeakdown etc.

Table 35.1: Checklist to be followed during monitoring

Source: (Faecal Sludge Management: Systems Approach for Implementation and Op2@4#gn,
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UNIT 3.6: Daily Activities & Log Sheet for Reporting

— Unit Objective: ©

At the end of this unit, you will be able to:
1. List the activities to be reported in a log sheet.

The effective operation and maintenance of an FSTP requires a degaitedstructured
monitoring plan. As the O&M technician of the plant, you have to provide adequate
information to continuously optimize the plant performance. You must keep accurate record
of all daily activities and, monitor the occurence of malfunctionsis will help you in
identifying fluctuations in the operation of the facility and operational problems that may
occur periodically, review the effectiveness of mitigation measures that may have been used
to correct past operating problems, and to optimigee O&M procedures. (Faecal Sludge
Management: Systems Approach for Implementation and Operation, 2014)

— 3.6.1 List ofThings to beRecorded

Following is the list of things that should be recorded, Refer to section 3.6.2 and Annexure for
the forms:

1 Overview of FSTP

Total no. of operating days since the commissioning of plant
Total volume of FS arrived till date (m3)

Total number of loads or trips made to FSTP

Plant utilization or undeutilization details in percentage (Current capacityisation
of plant/ capacity of the plant * 100).

1 Manifest form RefeGample Manifest form

o O O

1 Employee records such as employee schedule, time shedbhamg
report

1 Log book Refe€omponents of logbookin next section

1 Measurement of quantity and type of screensleoted inscreening
chamber

1 Preventive and corrective measures taken for plant machinaels
equipment

9 Store room supply reports
1 Sampling analysis at inlet and outlet of treatment units

Apart from the abovanentioned points, you also need to recowkather conditions, any
equipment malfunctions, operating problems, important phone messages, security
information and actionstaken in response to unusual circumstances. (Faecal Sludge
Management: Systems Approach forplementation and Operation, 2014)
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— 3.6.2 Components ofogbook

The Log book is the most important record for an FSTP. This log book provides a written record
of management and operation of the plant. Components of logbook can be divided into
followingelements:

Table 36.1: Components of logbook

1 Manifest details, for format go t&ample Manifest Fornn the annexure
Date and time of arrival

Type of agency (private or government)

Name of agency

Source of faecal sludge (& septage)

House owner name and contact details

Type of ontainment system at source (pits/septic tanks)
Specifications of structure (rings/stone masonry)

Date of desludging at source

Quantity of FS discharged

Age of FS

Time required to discharge

pH of sample

O O O OO0 OO0 o o o o
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Rows to be added as per number of loaéseived.

Table3.62: Sample format for recording details of desludging vehicle

Table 36.3:Sample format for recording details of rejected loads

Table3.64: Sample format for recording esite parameters of the sludge
1 Weather conditions

o Temperature

0 Humidity

0 Precipitation

Table3.65: Sample format for recording weather conditions

Table3.66: Sample format for recording flow of liquid from one treatment unit to next treatment unit

Table3.6.7: Sample format for recording desludging treatment units
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1 Revenue generation details
o Total quantity of end product (compost/bio solid/treated water) sold
o0 Revenue from sale of end products

Table 36.8: Sample format for recordingevenue from sale of end products

— 3.6.35 2 Q 4 D2IYYR++&

(1] (2] 3]
Do update the loghook Do keep the loghook in a Do take photographs
every 24 hours safe place in case of accidents or

hazards when possible

4 = [6 |

S5 = =
Do convert hardcopy data Do share logbook data Do collect the sample of
into digital file at regular with plant manager sludge and send to the
intervals of 1 month laboratory for test

or 15 days as per the
convenience of the FSTP
Manager

= ° = |
iy || J0

= e
= =
Do update the stock Do wear PPE while
register working at the FSTP

ey
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Don't misrepresent the
data in logbook
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UNIT 3.7: Preparing the Relevant Reports, and Provid
Recommendations for Optimizing the FSTP

©

Unit Objectives

At the end of this unit, you will be able to:
1. Prepare the relevant reports, amdcommend to optimize the results at FSTP.

The operation and maintenance of an FSTP involves a detailed understanding of treatn
processes and the requirements of each treatment unit. This understanding along w
relevant theoretical information in the form of reports can help in optimising the plar
performance and monitothe effluent quality. These structured reports give comprehensiv
information about the plant infrastructure, operations, employees and finance

nent
ith

—

3.7.1 Type oReports which need to bd’repared

You need to prepare reports on the following
Quiality of Treatment

Quiality report is prepared to check whether the final treated water meets the standar
specified by the state and central government. It basically comprises of lab reports and
site FS analysis. Refeample format for Quality testing report

Operationd Expenditureand Revenue Generation

This report gives the ongoing cost of running the FSTP. It includes the cost of regular oper
and inspection activities, water and electricity cost, incidental maintenance activiti
(plumbing charges, replacement tols and equipments) and salaries and wages of FS
workers. This report can also help you keep a track on the sale of end productsSReige
format for Operational expenditure and revenue repart

O&M Activities

This is a detailed document used &xord the quantity of FS loaded into each treatment unit
the operational activities performed (e.g. load of FS or extraction of end products), the
of
d.

operational variable applied (e.g. mixing ratio of fresh to stabilised sludge, the addition
lime), the guantity of end products and wastes extracted, and the consumables require
ReferSample format for of Operation & Maintenance report

on

ating
es
TP
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UNIT 3.8: Housekeeping of FSTP

— Unit Objective: ©

At the end of this unit, you will be able to:
1. Maintain the cleanliness and housekeeping practices at FSTP.

Housekeeping in an FSTP is important to control or eliminate workplace hazard and ensures
efficient operation and maintenance of the treatment plant site. An unkept, messy and dirty
FSTP camake the FSTP look neglected; these conditions may lead to incidents such as
1. tripping over loose objects lying on floors

2. slipping on greasy sufraces

3. wet or dirty surfaces

4. hurting yourself with sharp tools

5. falling of poorly stacked items or misplaced madér

To avoid these hazards, you must maintain a schedule of housekeeping activities which are to
be carried out regularly (daily/weekly/monthly). You must ensure that every worker follows
this schedule and performs his duty along with cleaning his workspafore the end of his
shift.

— 3.8.1 Checklist foeanliness and+equency

Description Frequency
Dust and dirt removal ® Daily
1. Sweeping floors . M
2. Manual cleaning of shelves,

lockers,Cupboards

Cleaning of toilet

1. Washing the floors and walls tife
toilet

2. Maintaining sanitary ware

3. Maintaining supply of hand wash,
soap, towels disinfectants etc.

Daily

Weed removal and trimming of plants Once in a month

1. Remove dead leaf litter or weed or whenever is
growth manually or using needed
appropriatetool (scissors, sickle)

2. Trimexcess growth of plants using l
appropriate tool (scissors, sickle)
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Description Frequency

Cleaning of polishing pond

1. Empty the treated water present ir
the polishing pond

2. Use a brush to clean the interior
walls and floor of the pond

3. Remove all the weeding and litter
manually using the knife, trowel,
shovel and bucket

Once in a month
or whenever it
needed

Tools and equipment

1. Clean tools and equipment after
each use

2. Return and store the tools and
equipment at its designated place

Routine desludging of treatment unit: As and when
desludging is required when the required
50 cm
=

After every use

sludge height level reaches 50 cm

Solid waste:

Collect solid waste generated in a
dustbin and dispose iegularly

Daily or weekly
as per the
municipal
arrangement

whenever
necessary

Lighting

1. Replace fused or malfunctioning
lights

2. Light sourced to be cleaned

Mosquito repellent spray has to Once in 2 days
spread to control mosquito

Table 38.1: Housekeeping practices
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—0 dy ®H 52 Qaa—31yrR—52fQua
1 3
=1 N
Wear personal protective Do keep the cleaning Do wash your hands
equipment tools and detergents at a thoroughly after any

3L -
H S P

designated, clean and dry
place -

cleaning activity

ol

) |

B
Do update the daily,
weekly and monthly
logbook

Do follow the report
structure for reporting

Do not spray DEET
{mosquito repellent
spray) in enclosed areas

Do not mishandle harmful
chemicals
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UNIT 3.9: Inspection

— Unit Objective: ©

At the end of this unit, you will be able to:
1. Inspect the required activities at a FSTP.

Inspection and examination are required for the followmgpose:

1 To prevent any problems for occurring in the plant

9 To identify existing or potential problems in the treatment unit

1 To locate the position of problems

1 To provide clear, concise and meaningful reports to supervisor regarding the problem

Theseactivities often minimise reactive interventions to emergency situations, which tend to
be more complex and expensive.

— 3.9.1 DefinelnspectionActivities of FSTP

Inspection activities include checking for any abnormalities in the operation of treatment
units, deformation or damage to facilities, defects in piping system etc. You should inspect the
relevant locations for the following:

Corrosion, wear, damage Damage in covers, Abnormal odour

or crack in the facility deformation of |||() {
maintenance hole, buried ﬁ.’}
maintenance hole LN

-.«h‘.n

Tr T°T

Clogging and overflowing Cracked wireds Cracks in concrete

ﬁ N>




Participant Handbook

Discoloured and brittle Leaking Pipes Abnormal vibration/

-

Sparks/ heating

— 3.9.2 Checklist oDperation Related InspectionActivities ——

The following checklidist downs activities thameed to be carried out for inspection work

Task Fequency Date |In chage

Ensue proper cleaning of seen | Bvery day
chamber

Repant/replacemait of saeen | Once in 24 years

Ensue free flow of water from Once in a moth or wherever it is

each teatment unit needed

Removal of dried slude As per design period

Cleaning of fier material Once in %6 years or wherever it is
needed

Ensuwe functionalityof vent pipes | Once in a moth or wherever it is
needed

Checking slugk level Bvery day

Check accumation of scum Bvery day

Check gowth of weeds in and | Once in aveek
around treatment units

Table 39.1: Checklist of inspection activities
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— EXxercise

1. Name the tool used for measuring sludge height in treatment units

2. Name the tool used for trimminglants in PGF and PDB

2. Name two onsite parameters that needs to be checked by O&M technician

4. Name two major components of log book

True or False

T/F

Allow dischage offaecal sludye if pH is 10

Saeen chamber is the thstage of FS teatment

Reportto plant mangger if there is a cack in the sttling tank

Smoking while inspectionork isallowed

Update the logboolevery week

Desludging isequired when slude heidt reaches 50 cm

Plestic sheet is usedfor cleaning clgged pipes

Electrtal conductivityis a part of orsite paameters

O ® N o ~w N PE

Mosquto repellent is usedor inspectionwork
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— Summary

This chapter gives you information on the following list

Standard procedure for receiving of faecal sludge (& septage) at the FSTP

List of tools and equipment used in various types of FSTP

Standard procedure for sample testinffaecal sludge

Importance of operation and monitoring of various types of FSTP

Things to be recorded

Types of reports to be prepared for proper operation and maintenance of FSTP
Cleanliness procedure in various types of FSTP

Inspection of various typed #STP

=A =4 =4 =4 =4 4 - 4




4. CarryOut Routine
Maintenance of FSTF

SCG) GREEN JOBS
Unit4.1 - Plant equipment for which routine repair and
maintenance is needed
Unit4.2 - Inspection of the equipment at FSTP
Unit 4.3 - Replacement of the damaged equipment

Unit4.4 - Preparing a report on repair and maintenance
activities

Unit 4.5 - Ensuring the cleanliness of the equipment

Unit 4.6 - Handling the repair and maintenance (R&M)
tools

SGJ/N641¢



Participant Handbook

— Key Learning Outcom

At the end of this module, you will be able to:

1. Inspect equipment at FSTP for any damage i.e hose pipe, bucket, glass tube, plastic
sheet, shovel, rake, etc.

Carry out replacement of damaged equipment

Monitor facility and equipment in order to identify leak

Repair equipment if leak is identified

Monitor malfunctioning of FSTP by testing inlet and outlet sample of sludge
Perform routine maintenance activities for motor bearing, flanges used at FSTP
Perform greasing of moving parts

Change oil in generator, machines and equipment

. Prepare routine maintenanaecord of major and minor activities

10. Perform routine cleaning of work area and equipment used at the FSTP

© e N OAWNDN
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UNIT 4.1: Plant Equipment for which Routine Repair a
Maintenance is Needed

— Unit Objective: ©

At the end of this unit, you will be able to:
1. Arrange the tools and equipment required at a FSTP.
2. List the corrective measures need to be taken while facing different issues.

Plant machineries and equipments require constant maintenance to keep @it \gorking
condition. Conversely, poorly maintained machineries and equipments run inefficiently and
results in breakdowns which are costly to repair or replace. Following section lists down |the
plant equipment which require regular repair and maintename®k. It specifies the issues
faced and the steps to be followed for solving the issues.

— 4.1.1 List of theequipment, IssuesFaced andCorrective ——

Measures
PlantMachinery/ Issuedraced CorrectiveMeasures
Equipment
Screening mesh: It| Clogging and over flowing Cleaning of screen chamber:

requires veryjess
maintenance,
however regular
removal of solids
from the chamber
needs to be
ensured in order to )
avoid clogging and 3. Clean the bars using water

overflow from the and rake
chamber. 4. Close the maintenance
holes with covers

Replacement of screen
chamber:

1. Unscrew the screens

2. Wash the screen usj
fresh water

3. Paint the screens with
anticorrosive
paints/Replace with new
ones as per drawings

4. Fix back the screens in the
same position

1. Open the maintenance hole
covers of Screechamber.

2. Collect the solids
accumulated at screens
using the trowel and put
them in a bucket.
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PlantMachinery/ IssuesFaced CorrectiveMeasures
Equipment

5. Close the maintenance
holes with cover

6. If screen plate is highly
corroded, replace is entire
plate with new one

Filter media in
treatment units:
Filter material need
to be cleaned to
avoid clogging of
wastewater
through the
treatment system

Cleaning of filter material in
treatment unit(Anaerobic
filter)

1. Open the maintenance
holes covers athe unit

2. Force water above the filter
materialsusing a pump.

3. Meanwhile, use a sludge
pump todewater the filter
chamber through the
desludging pipe

4. Repeat the steps 3 or 4
times till youpump out
clear water.

5. Place the maintenance

holes cover backver the
maintenance holes.

Wastewater pipes: | Odor, gas and liquid leakage | 1. Check for any leakages or

maintenance and clogging smell coming out of pipes.
activities include ( This indicates damaged or
checking and ) broken pipe

replacement of
broken pipes. All

2. If there are any pipes
broken inform the

the pipes of supervisoror whoever in
treatment modules ! charge.
need to be checkec 3. Replace the damaged pipe

once a month. with new pipe of same

VentPipes: Vent diameter and specification.

pipes must be 4. Follow the drawings in

check for any ~olow !
blockage or fixing important pipes.

choking.
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PlantMachinery/ Issuedraced CorrectiveMeasures
Equipment

Pumps: to keep Corrosion, debris accumulatio, 1. Remove all wiring and clea
pumps running the pump

properly, a regular
maintenance
schedule should be
implemented and
followed. It will

also increase the
lifespan of the
pumping system

2. Check pump volute for any
damage

3. Check fomany clogged
debris and clean as
required

4. Follow the guidelines
provided by thevendor for
operating the pump

Sand and Carbon 1. Backwashing is required
filter twice in a day, in this
process treated water is

pumped back into the filter
system whicttleans the
filter media by removing
accumulated particles.

2. Refilling of sand and filter
media is required wheneve
there is a drastic reduction
in flow rate from the outlet
of the filter. Follow the
guidelines provided by the
vendor to replace the sand
and carbon (charcoalilled
in the treatment unit.

Maintenance tools | Wear and tear, broken or 1. Clean all the tools directly

used for cleaning | damaged with clean water, do not

such as rake, o use any chemicals

trowel, brooms, 2. After that apply a light film

shovel, sieve, steel of oil to prevent rust on

rod and garden tools.

scissors

Equipment for Broken utensils, troublen 1. If there are any broken

taking samples calibration of pH meter, items reportto supervisor
electrical conductivityprobe, or whoever in charge.
thermometer etc. 2. Replace the damaged item

with a new one of same
specification.
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PlantMachinery/
Equipment

IssuesFaced

CorrectiveMeasures

Personal Protective
Equipment

Wear and tear, brokeor
damaged goggles andasks,
torn uniform etc.

o

1. If there are any broken
items report to supervisor
or whoever in charge.

2. Replace the damaged item
with a new one of same
specification.

Wheel chocks to
prevent vehicles
from moving when
parked

Wear and tear, damage

N 4

Replacement

Disinfectants,
barriers and bags
for cleaning up
activity

Broken or damaged

Replacement

Control panels

Burned out, defective buttons,
requirement of upgrades

Service repair and replacemer
(if required)

Treatment units

Unhygienic environment leads
to breeding of mosquitos and
bad odor

e

1. Remove unwanted growth
of weeds/grass

2. remove accumulation of
scum intreatment units

3. Spray mosquito repellent tc
avoidmosquito nuisance

4. Follow housekeeping rules
mentioned inUnit

Plant Machinery/
Equipmaent:
Machines and
moving part

Friction

1. Check of the level of greast
and lubricants in the
machine. Switch off the
machine and apply grease
and lubricants

2. Change the oil periodically
in machines as directed by
the manufacturer

Table4.1.1: Issueswith machineries and their corrective measures
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— 4.1.2 DA andD2 Yy Q+&

[1]

2]

(3]

=
Before performing the
maintenance work on a
mechanical equipment,
switch it off, unless
stated otherwise by the
manufacturer.

Read the maintenance/
cleaning/ repair
instructions in the

User Manual provided
by the manufacture
before performing the
maintenance

work an any
= (0

=
Do oversee the correct
operation of the

eq uipmerv

4

(5]

(6]

==
Do use good lubricants
to reduce friction around
any moving part.

=
Do check for signs of wear

and tear such as vibration,
high
temperature,
cracks, loose
bolts etc.

=
Do quickly perform
replacement of any
broken equipment.

AA

[7]

)

]
Cio keep machineries

clean
=9

3

Do maintain clean
environment

emg
OH @

=
Do conduct regular

inspection

maintenance activity
when the pumps are in
operation

X

X

= = |
Do not carry out Do not use damaged tools Do not carry out work
without the knowledge/

permission of the plant
manager

Vi s
A el
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UNIT 4.2: Inspection of the Equipment at FSTP

— Unit Objective: ©

At the end of this unit, you will be able to:
1. Inspect and maintain the record of inspected activities.

Duringinspection of the FSTP, you will verify that all plant machineries and equipment are in
correct working order.

Inspection activities are generally a type of preventive maintenance with the aim |of
minimizingor preventing cases of breakdowns in plamichineries and equipments. The aim
is to detect anyotential failures and carry out minor repairs works to avoid major operating
failures.

Following is a list of inspection activity:

Inspect inlet and outlets of treatment modules

Inspect free flow of wadr in distribution pipes, percolation collection pipes and vent pipe
Inspect the condition of tools and equipment

Inspect the condition of safety equipment and repair and replace as needed

Inspect the cleanliness of the plant

check if there is growth ofrgss/weed in and around treatment units

check if garbage bins are routinely emptied

check cleanliness of toilets and wash areas

(72)

Inspect if there is accumulation of scum in treatment unit
Inspect the treatment efficiency by checking sample reports weekly.

yaLsSod Fftf GKS tAIKG FAEGINBa Ay C{¢t|y fAIKI
etc.

= =4 =4 4 4 4 4 -4 4 -

— 4.2.1 Things to b&ecorded

Your work is to examine each equipment and plant machinery of the FSTP and record its status
in the Inspection report. Théspection report shall include

1 Time, date, subject of inspection

9 Description of breaks, breakdowns, problems, bypasses, pump failures, occurrences,
emergencies, complaints and/or intervening factors

1 Record of the remedial action or follow up action takercorrect all of the above issues
1 Name of the inspector or technician who is entering the details in the report
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(Faecal Sludge Management: Systems Approach for Implementation and Operation, 201

Daily InspectiorReport

Technician Name

Date ofinspection

Time of inspection

Name of
equipment

Satus

Problem
descrption

Repair activity
performed

Satus after
repair

Expenses
(if any)

Table4.2.1:Sample format for recording daily inspection report
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UNIT 4.3: Replacement of tHeamaged Equipment

— Unit Objective: ©

At the end of this unit, you will be able to:
1. Arrange the replacements of damaged equipment.
2. Maintain the checklisof replaced equipment.

There are a number of factors that need to be checked before decidiegher to replace or
repair an equipment or tool. For example, when only a part of the equipment is damaged

which can be repaired at negligible costs, you may decide to go for repair works only. Two
parameters are generally taken into consideration:

Costof repair:

1 Includes removal and disposal of damaged part, replacement cost of damaged part with
installation and testing, manpower cost

Cost of replacement:
1 Includes disposal cost, salvage value(i.e. estimated resale value of an asset at the end of
its usdul life), capital cost of equipment, installation and testing charge, training of staff
prior to operation

— 4.3.1 What areReplacementActivities?

The activities which needs to be done for procuring a replacement of an equipment for
reasons such as thequipment is completely damaged, the equipment has reached the end
of its useful life etc. are called as replacement activities.

— 4.3.2 Whom toRequest?

The plant manager or the 4charge should be requested to make necessary arrangement for
the supply ofhew equipment or machinery.
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— 4.3.3 Checklist foReplacement ofEquipments

Steps Checklist

First step: Inspection of the equipment

Second step: Evaluation of the damaged or malfunctioning equipmen

Third step: Create a notification ofalfunction by recording it in
inspection report.

Fourth step: Inform supervisor and receive confirmation for repair or
replacement

Fifth step: Check warranty of the equipment, check availability of
equipment in stock, carry out discussion with plamnager for
replacement or repair of equipment

Sixth step: Release an order notice with permission of plant manager
charge person.

Seventh step: once the equipment is replaced, document the relevant
tails.

Ve

— 4.3.4 Do's and2 Yy Q-&-+a

=8 = 2
Do inform the plant Do keep record of all the Do not accept any
manager before taking activities damaged equipment
any decision (shipment) from the
vendor

g |— g
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UNIT 4.4: Preparing a Report on Repair and Maintena
Activities

— Unit Objectives ©

At the end of this unit, you will be able to:
1. Prepare a report of repair and maintenance activities.

You must ensure that all required repair and maintenance wodocumented using the form
given below. This form will be used to detail out the repair and maintenance activity carried
out for a particular equipment. The completed form must be given to plant manager or
charge and kept in safety. Through thesea#p the repair and maintenance procedures done
on equipment can be monitored.

! Locatio
| Status:

n

Routine
Breakdown |:|

lastmaintenancdate: .. Leakage
Problem description: Blockage
Crack

Others

OOO0000

e
Breakdown maintenance activity description:

Name of plant manager:

aturz of plant manags

Fig4.4.1 Sample Repair and maintenance Report
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UNIT 4.5: Ensuring the Cleanliness of the Equipment

— Unit Objective: ©

At the end of this unit, you will be able to:
1. Ensure and maintain the cleanliness of equipment and FSTP.

Cleaning the equipment is important because if your equipment is in dirty condition, it might
eventually lead to damage and malfunction in the plant. Following a regular maintenance and
cleanliress routine for equipment have a number of benefits. For example, it extends the life
of the equipment, increases productivity and efficiency of treatment, saves you from the risk
of hurting yourself etc.

— 4.5.1 Cleaning Activities to b&akenUp

Maintain a cleaning schedule based on the key points mentioned below to avoid making
mistakes related to the frequency of cleaning i.e. failure to clean the plant machineries|on
time will lead to costly repairs and cleaning the plant machineries too frequentlyéstage
of time and money

1. Measue scum and &ttled sludge:

(Free Engclopedia of Building &rizironmental
Inspection,Testing, DiagnosisRepat, n.d.) A
floating scum &yer ontop of reatment modules
and =ttled sludge on the botom of treatment faly
module ae key fadors that determine the
retention time. The scumayer comprises of oil
and gease particlesvhich ae hamful for the
treatment process. &tled sludge comprises of
dissolred solids which e dense enougfor
settling at the bottom of the tank.

2. Scunremoval mechanism:

You should clean the pia machiney if the
scum &yer has thikenedto the pont where it
canoverflow into the rext treatment module.

1 Remove the scum either manually or using
mechanical rake as shown in figure

9 Dispose the collected scum along wi
municipal solid waste in a landfill or a trenc
can be made and filled with the collecte
scum and then covered with mud or soil.
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3. Settled sludge removal mechanism:

As metionedin Types and desqption of
treatment units/ technologies; use a glass tube
sludge samplerfor measuring the helg of
settled sludge from the botom of treatment

e o
i » &

L@

place

! 14

module.If the heidit is mae than 50cmeall for s
a desludging truck opator.
4. Check the gpwth of grass orweed:
. . s
Remove either manually or usinggarden 4
scissor ofork
— 452 D® andD2 y Q&
Y 12 =
= = =
Do wear protective gears Do keep the cleaning Do wash your hands
while cleaning tools and detergents at a thoroughly after any
designated, clean and dry cleaning activity

Do carefully handle the
trash and collect it in
trash collection bucket

only
-

Do record the information
of desludging truck
operator in logbook
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Do not mishandle any
tool or equipment

@
&
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UNIT 4.6: Handling the Repair and Maintenance (R&M
Tools

— Unit Objective: ©

At the end of this unit, you will be able to:
1. Handle the repair anthaintenance tools at a FSTP.
2. [ Aald GKS R2&a FyR R2yQéa 2F SljdaA LIYSYyd NBLI AN I

Tools can pose a safety risk if they are misplaced or improperly handled by workers. Thus, as
the FSTP technician you muststall the importance of safe handlingf repair and
maintenance tools in the workers. An example of inadequate maintenance of tools is given in
the figure below.

Fig. 4.6.1nadequate maintenance tools

General habits: Certain rules of handling are not specific to the type of tool andémulse
applied to anything that is used on duty.

1 Keep annventory of toolswhich is basically a list of the entire collection of tools, spar
parts, essential consumables that you have in the FSTP with relevant information as
shown inTable Sample formator maintaining inventory of toolsand designate an area
for tool storage.

1 Clean and store the equipment correctly after every use. Make cleaning and storing the
tools in the right place, a part of safe handling procedure.

Remove any liquids that may halveen contaminated.
Apply a thin layer of oil (motor oil) on metal tools to avoid rust
In case of rusting, remove the rust with a sand paper or wire brush

[0

Use a han¢held file to sharpen tools such as shovels, scissors, axes and trowels
Keep power tools andlectrical tools unplugged and disconnected when not in use

= =4 =4 = =

Inventory of tools
Name |Quantity | Price |Date of procurement | Current status | Place ofstorage

Table4.6.1:Sample format for maintaining inventory of tools
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— 46.1Dd&@ | YR 52yQt4a
D 2 =
= = =
Read the maintenance/ Do handle sharp tools Do carry tools in a tool

cleaning/ repair instructions
in the User Manual provided
by the manufacture

befare performing the

maintenance DD

wark on any

carefully

box or in a tool pouch

equipment.

4| [s |

= =
Do check the tools for any Do wear your PPE Use the right tool for the
damage before use right job

(personal protective
equipment)

awp
H SR

\

Y

=
Do not put sharp
and pointed tools .
in your pocket I
unless it has a
cover (]

®

2
Do not put away tools
unless it's ready for the

next day's use.
- €
Ed 1

X

I 3
Do not Ieawl"tm:‘rls Iying

around when not in use

®_h

[

=
Do not toss a tool to your
co-worker

®
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— EXxercise

1. Name two inspection activities

2. List the steps for a cleaning pump

3. Name any four types of maintenance activity

4. What are the steps for replacing screen in screen chamber?

5. What is an inventory for tool?

6. Which of the following is not the duty of the FSTP technician?

a. Order new equipment
b. fill inspection report
c. clean equipment
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True or False

T/F

Apply gease ortoolsto avoid rusting

Sore eachtool at its own place

Sceen chamberequiresreplacemat of saeensafter 6 months

Puchasereplacemet equipment on your own

Do notwear grotective equipment while doing maitenancework

oW INE

It is theresponsibility of plat manager to fill the repair and
maintenancereport

— Summary

This chapter gives you information on the following list

List of plant equipment and the issues that arise if they are not propegiyntained.
The methods of solving issues

Importance of documenting the repair and maintenance activity

Method of reporting repair and maintenance activity

Correct steps of inspection work

Correct steps for handling of repair and maintenatuss

ook wbdR
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Unit5.1- Major hazards at the plant

Unit 5.2 - Personal protective equipment which are to be
used while working

Unit 5.3 - Health and safety practices at the FSTP

Unit 5.4 - Electricsafety measures

Unit 5.5 - Confined spaces safety

Unit 5.6 - Protection against falling and drowning hazard:
Unit 5.7 - Chemical and material storage safety

Unit 5.8 - Sampling safety

Unit 5.9 - Managing movement of vehicles within the plal
Unit 5.10 - Medication

Unit5.11 - Contingency measures in case of emergencie
within the plant

Unit5.12 - Natural hazard
Unit 5.13 - Visit plan

5. Maintain Personal
\ Health & Safety In

SKILL COUNCIL FOR

SCG) GREEN JOBS
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— Key Learning Outcom g

At the end of this module, you will be abl®:

Identify violation of workplace safety policies

Identify the location of first aid materials

Administer firstaid

Identify personal safety hazards or work site hazards

Identify the personal protective equipment

Demonstrate safety drill

Demonstrate saf and accepted practices for personal protection
Use insect repellent at unhygienic places

LRSYGATe aA3dy o002 NRaAKOlIdziA2y &dzOK & d22NJ] A
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UNIT 5.1: Major Hazards at the Plant

— Unit Objective: ©

At the end of this unit, you will be able to:
1. Identify the potential major hazards at a FSTP.

The following is the list of major hazards in an FSTP and how to avoid them

Hazards

1. Biologcal hazard

A large number ofeoliform goups, various kinds of
pathogen, andegg paasiesexist in the faecal sludje.
These pthogenscancausea number of diseases such
as jaundiceyorm infestation, infection,typhoidetc.

2. Chemial hazards
A number of chentals ae used in the=STPfor
treatment, laboratory analysis and houdeeeping.

Direct contact with these chentalscan cause burns,
itching, lung poblems (if inhaled) and other darges.

3. Fhysical hazards

Thee are a number of ptential physical hazards in an
FSTR. Theseare:

A. Confined spaces

Aspace tlat is enclosed and has lited access, such as
tanks, dy wells, pumprooms, mantenance holegtc.
These places whichate limited exit interms of
number ofexit points, ske ofexit points etc.; are not
designedor continuousoccupancy and ay have a
hazardousatmosphee. Hence thee is a possibility of
engulfment, suffocaion or aworker getting trapped
throughconvergingwalls or a sloped flapor any other
fadors causing a seriousafety or health haard.

B. Spillges fom trucks
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Hazards

C. Le&ages fom treatment modules -

Thiscan cause threat by means otontamination of the o
surounding soil andvater (incase of liquid lekages) b
and unpleasat odour andeven fire accidents (incase ;

of gaseous lekages) = e

D. Electrcal hazards

A number of purps, madors and other electdally
powered cevices(filters, press, mechaniseddatment
units) ae used in arSTR. Besideshese, a number of
equipments are usedfor the purpose of offices,
housekeepingetc. Mishandling and malfunctian
these equipmentgan leadto fatal electric shoks,
burns and other injuries.

E.FRalling:

The pesence ofanks, ponds and a number of other
treatment systems in whiclwater is gesent, creates a
risk offalling, slippayes anddrowning.

F. Ralling of objects:

Areas whee things ae stadked up such as aterial
storage rooms ceate spaces whee objectscanfall on
top of a peson.

chemrtals

H. Natural hazards

FSTPs ae notvery proneto natural hazards because
they are usuallyconstructed by keeping in mind the
natural disatersto which thelocation of the FSTP is
proneto. Still,it is agood practiceto discuss theisual
natural disasters that the region is poneto and how B
the FSTPO&M technicians shouldonduct themseles

if they are within or aoundthe premises. These includ
floods,storms and earthquiges.

G. FHies
Faecal sludye is anaeobically dgested andcan
generate methane whichis an hflammablegas.
Similary, firescan licht from electric equipmats and
"
vk

Table5.1.1: Major hazards at a workplace

Source: (Faecal Sludge Management: Systems Approach for Implementation and Operation, 2014)




Operation & Maintenance Technician

UNIT 5.2: Personal Protective Equipment which are to
used while Working at FSTP

Unit Objectives ©

At the end of this unit, you will be able to:
1. List the personal protective equipment to be used by a technician.

2. lllustrate the use and putting on personal protective equipment.

Wearing personal protective equipments (PPES) is the first and foremgsirement while
working at an FSTP, especially while handling sludge & wastewater, chemicals, f
equipments, any sharp tools and engaging in housekeeping activity. However, desk activ
adzOK Fa ogNAGAY3A | NBLRNIXZ SyofitkeNdkyaad dardages
at the plant can be avoided by wearing personal protective equipment. These equipme
provide protection against head injuries (eg. helmets), protection from contamination
avoiding direct contact; burns, abrasion and electshock. The equipments include the
following:

List of personal protective equipment

1. Helmet
Helmets to provide head protection in the event of a fall,
slippageand falling objects.

To be worn by everyone at the FSTP at all places where the
is adanger of falling, slippages, objects falling over head, ne
large tanksand uneven surface.

2. Safety glasses or goggles for eye protection

To be worn be by operation & maintenance technician, plan
workers,labourers and other staff while working \withe

plant machineriestools and equipments which can throw up
sparks, dust or micrparticles

3. Face shields to protect against chemical or dust

To be worn be by operation & maintenance technician, plan
workers,labourers and other staff whileorking with the

plant machineriestools and equipments which can throw up )
sparks, dust or micrparticles

4. Gloves

Gloves (made from rubber or latex) for hand protection frorr |
transmitting infections, pathogens, burns and abrasion

To be worn by evegne working around the plant machinerie
andequipments at the FSTP

lant
ities
2 21
nts
Dy

R2 Yy
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List of personal protective equipment

5. Electric Safety Gloves

Gloves for protection against electric shocks. To be worn by
operation& maintenance technician, plant workers aotther
staff whileworking on highly energised electric equipments
repairing electrieequipments.

6. Respirators, dust masks or s&lbntained breathing

apparatusfor protection from inhaling dust, fumes etc, Q 0

While masks or respirators are to be uselile regular
operations,selfcontained breathing apparatus are to be use
for special tasksuch as entering a unit such as maintenance
holes, wet well, dry webtc., where air is highly contaminatec
and there are high chances of suffocation and intgalin
dangerous fumes. To be worn by operation & maintenance
technician, plant workers, labourers and other staff while
working with the plant machineries, tools and equipments
which can throw up sparks, dust, migparticles, fumes, other
dangerous gases esgially if entering any treatment unit.

7. Gum boots

For protection of foot from burns, abrasion. To be worn by E. .
operation &maintenance technician and plant workers while

working in areas witlmigh level of contamination such as E
sludge dryings bedfarge tanksspillages, maintenance holes
broken tools and other areas with risk@jntamination
through feet.

8. Plant Uniform “
Separate plant uniform to be worn at the plant to avoid Eg
contaminationand damage to regular clothes. To be worn b
operation & maintenanceechnician and plant workers while
working with the plant machineriespols and equipments.

9. Safety Harness

Harness for entering maintenance holes and other treatmer
modulesbelow ground. To be worn while entering the
maintenance has

-
.

Tableb.2.1: Personal protective equipment

— 5.2.1 UsindPersonalProtective Equipment (PPE)

Correct method of putting @rsonal protectve equipment (PPE) is essentialbe maintain
hygiene and be comfortable wearing the PPE. 5.2.1.1 and 5defa out all the steps to be
followed while putting on andemoving PPE.
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— 5.2.1.1 Putting orPersonalProtective Equipment

Sequence of puttingn personal potective equipment:
Perform handhygiene

Put on the urform

Put on the gum boots

Perform handhygiene

Mask,resprator or sef-contained breathing appaatus
Put on thegoggles,face shield

Helmet

Perform handhygiene

. Gbves

10. Harness, if needed

© O N OAO®DNRE

Perform hand hygiene
1. Wetyour hands with clean, running water (warmcotd), turn off the tap, and apply soap.

2. Lather your hands by rubbing them together with the soap. Be sure to lather the backs of
your hands, between your fingers, and under your nails.

3. Scrub your hands for at least 20 seconds.
4. Rinse your hands Wileunder clean, running water.
5. Dry your hands using a clean towel or air dry them.
6. Source: (Centre for Disease Control and Prevention)
7. Duration of the procedure: 40 to 60 seconds
[ o o
) = =
Wet hands with water Apply enough soap to Rub hands palm to palm
cover all hand surfaces
/
=
~
ol e e
2 = e
Right palm owver left Palm to palm with fingers Backs of fingers to
dorsum with interlaced interlaced opposing palms with
fingers and vice versa fingers interlaced
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el

S8
Rotational rubbing of left
thumb clasped in right
palm and vice versa

A

(B
Rotational rubbing,
backwards and forwards
with clasped fingers of
right hand in left palm and

Rinse hands with water

vice versa &
C -
Dry hands thoroughly Use the towel to turn off Your hands are now safe

with a single use towel

the faucet

&
«

it

Wear uniform

1 Wear the uniform as any other clothing, htt
should be well fitted with no loose ends and

comfortable.

9 There should be at least 3 to 4 pairs of unifor
Wash each pair after each use.

Wear gum boots

1 Wear gumboots as any other footwear, but it
should be well fitted and comfortable.

Performhand hygiene

iy

Wear mask, respirator and setfontained breathing apparatus

Mask or respirator

9 Secure ties or elastic bands at middle of heac

and neck

9 Fit flexible band to nose bridge
1 Fit closely and tightly to face and below chin

1 Fitcheck respirator




Operation & Maintenance Technician

Selfcontained breathing apparatus
(SCBA)

9 Check if the bottle is full
. =l
91 Check for leakages in hose and other -l-

parts (vl

Check for tightness of the face mask and the whistles

1 With demand valve still closed, try tmld the face
mask on your face withandsand without using the
straps

1 If you are able to hold the face maskimeans face
mask is able to hold theacuum you created and is
airtight.

9 Activate the demand valve. Once demand vadve
activated and air pressure is released aedches
the alarm levé whistle should sound.

Two ways of wearing SCBA

9 Over the head: hold the back plate with bdtands
and lift the SCBA over your head

1 Coat: hold one strap closer to the back plate and
wear the SCBA like wearing a coat. After the SEB/
on the back, leaforward and pull the straps.

Wear the mask and open the cylinder valve before
entering the maintenance holes, wet well etc.

Put goggles or face shield ,
1 Place over the eyes and face and adjust to “ &

Wear helmet
1 Place the helmet over your head aadjust to fit.
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Perform hand hygiene

Wear gloves

1 Wear the gloves on both the hands. They should extenc
cover wrist of the uniform and should be tighfitted.

Wear a harness
9 Hold the harness by the reariihg and shake it to allow

the straps to fall into place

9 Place your arms through the shoulder straps, ensuring -
webbing remains untwisted

9 Ensure the Bing is in the middle of the back between th

shoulder blades. Adjust shoulder straps so the
sub pelvic strap sits under the buttés.

9 Pull each thigh strap through the legs and fasten the
buckles. Adjust the tension or release the slack as
necessary

9 Connect the chest strap and adjust so that the shoulder
straps are centred on the shoulder and tighten

1 Once all straps are buckletighten them so that the
harness fits comfortably and does not pinch or restrict
movement.

— 5.2.1.2 RemovindPersonal Protective Equipment

Sequence ofemoving pesonal gotective equipment

Remove the harness (ifray)

Remove gum boots

Remove gbves

Perform handhygiene

Remove helnet

Remove googles oiface shield

Remove safety uniform

Remove mask oresprator Remove the S@A (Sdicontained
breathing appaatus) is tefore
removing the uniorm

© ® N~ INIE

Perform handhygiene

Tableb.2.2:Sequence of removing PPE
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Move to a safe area away from hazardous areas such as sludge drying bed, maintenance
opening, slippery surfaces etc. Keep trash can and disinfectants nearby.

Remove safety harness

Unbuckle the harness amdmove your arms
followed by your legs one by one. Put the harne
away for cleaning.

9 Itis best to begin with cleaning the harness
a flat surface, leaving open to visible
inspection.

9 Using a moist sponge, wipe down the harne
to remove excess dirt arlist.

I Mix a cleaning solution using laundry
detergent or dish soap. DO NOT use any
cleansers that contain chlorine, bleach, or
abrasives.

1 Dip your sponge into the solution and
thoroughly scrub each portion of the harness
until a thick lather form.

9 Using asponge dipped in CLEAR water, wipe
down the harness to remove the suds and
soap residue.

9 Let the safety harness dry in room
temperature air.DO NOT use a mechanical
heat dryer or expose the harness to long
periods of surdrying.

1 When cleaning multiple haesses, store each
in aseparate, dry compartment. Hang them
such a wayhat they are not crushed, worn,
or creased.

1 bSGBSN) dza§ 3l a2t AyS 2
to cleanharnesses.

And the two most important cautions:

1 Dampen but DO NOT SOAK the hasngée
excessivexpansion of the fibres by soaking
(and the contractiorby drying) can
O2YLINRYAAS (GKS TFdnd NA
AK2NI Sy GKS KINySaac

T NEVER put a harness in the dryer. Excessiv
heat andtumbling can (and will) damage the
harness.

> hole
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Remove safety boots

If wearing rubber boots, remove them while
gloves still on your hands. Place the boots in a
container with disinfectant.

Remove gloves

1. Pinch and hold the outside of the glove near
the wrist area.

2. Peel downwards, awdyom the wrist, turning
the glove inside out.

3. Pull the glove away until it is removed from
the hand and hold the insideut glove with
the gloved hand.

4. With your urigloved hand, slide your finger/s
under the wrist of the remaining glove, takin
carenot to touch the outside of the glove.

5. Again, peel downwards, away from the wrist
turning the glove inside out.

6. Continue to pull the glove down and over the
inside out glove being held in your gloved
hand.

This will ensure that both gloves are esiout,
one glove enveloped inside the other, with no
contaminant on the bare hands.Dispose the
gloves in the waste container. The urban local
body should collect the waste from the waste
container daily.

Perform hand hygiene
Refer to the beginning dferform hand hygiene

Remove helmet
9 Unbuckle the helmet.

9 Avoid contact with the outer surface of the
helmet.

1 Wipe the surface with a cloth soaked in
disinfectantfollowed by a dry cloth or as per
0 KS YI y dzihdtrdziioogNS NI a

rE
¢
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Remove goggles dace shield

1 Remove goggles or face shield from back by
lifting head band or the ear pieces.

1 Avoid contact with the front of the goggle or
face shield.

1 Wipe the surface with a cloth soaked in
disinfectant followed by a dry cloth or as per
0 KS Y y dzimstr@xtiodsNBE NI &

Remove SCBA (selbntained breathing
apparatus)

1 Remove the mask from the back while
avoiding contact with the front surface.

T Unbuckle the SCBA.

I Wipe the surface with a cloth soaked in
disinfectantfollowed by a dry cloth or as per
theY I y dzF | OntozNi@nslD a

Remove uniform

1 Remove the uniform by rolling it inside out ir
order to avoid contact with the outside
surface.

9 The uniform should then be sent for washing

Remove mask and respirator

1 Remove the mask from the back while
avoiding contact with the front surface.

9 Dispose it off if it is meant for single use.

1 Incase itis recyclable, disinfect by wiping th
with acloth soaked in disinfectant followed b
adryclothot & LISNJ 6§ KS Yl y
instructions.

Perform handhygiene
Refer: 5.2.1.1 Perform hand hygiene
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—p ®PHDPH 52 Qa1+ rR—52yat=a
1 2 3
= = =
Keep hands away from Limit surfaces touched Avoid touching surfaces
mauth and face such as door knobs,

stationary, mobiles while
working to limit chances
of contamination.

I 4

immediately if damaged.

v

¥

2 5

= =
Change personal Ensure rubber gloves are
protective eguipment long enough to extend

well above the wrist,
leaving no gap between
the glove and coat or shirt
sleeve

Perform hand hygiene
whenever contamination
is suspected while putting
on and removing personal
protective equipment
and in case of damage of
gloves




UNIT 5.3: Health and Safety Practices at the FSTP

@

— Unit Objective:
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At the end of this unit, you will be able to:
1. Comply with the essential health and safety practices at the FSTP.

[1]

[2]

A number of personal hygiene practices should be maintained by you, the FSTP operati
maintenance technician, to avoid any occupation related diseases.

(3]

=
Use appropriate
Personal Protective
Equipment (PPE) to avoid
contamination and stay
safe from physical hazards
at the plant. Refer List
of Personal Protective
Equipment, page 70-71

=1
Follow procedures for

using PPE. Refer Putting
on personal protective
equipment, page 71-75

&@g
DY -2 ¢

=
Perform hand hygiene

prior to wearing and
remaoving PPE and eating

[a|

e

L4 ]
Take a shower after
working at the FSTR, if
possible.

=0
When additional light is
required while working
on the treatment plant
premises, use a battery
powered flashlight, or
an approved properly
guarded electrical
extension light.

on &
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[1]
EN

Do not use an open flame
light such as a match,
torch, or cigarette lighter.

®

[2]
Do not eat or drink
inareas where F5is
treated and stored,

and areas where

chemicals are stored
to avoid fascal-oral
contamination

[a]
Do not drink alcohol or
smoke while at the F5TP
to remain alert

a

=

Do not smoke while at the
FSTP to avoid fires.

S

[s]

=2
Do mot enter
the offices
and lounges
wearing dirty
clothes.

(]
L)
Do not wear sandals or

open toe shoes in the
treatment plant premises
to avoid injuries to the
feet.
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UNIT 5.4Electric Safety Measures

— Unit Objective: ©

At the end of this unit, you will be able to:
1. [Aald GKS R2a IyR R2yQia ¢6KAES g2NJAy3d [6AGK G

Electric safety measures refer to all the measures to be taken while performing operation and
maintenance activities on powered devices. According to the Occupational Safety & Health
Administration, United States of America, the following are the key things to be kept in mind

while working with electricity:

1. Always be cautious while working wigectricity

2. Never operate electrical equipment while you are standing in water or if you have wet
hands.

3. Overhead wires: Assume that all overhead wires are energized at very high voltages.
Neverassume that a wire is safe to touch even if it appaarke insulated. Never touch
a fallenoverhead power line. Call the electric utility company to report fallen electrical
lines.

4. Never repair electrical cords or equipment unless qualified and authorized.

5. Have a qualified electrician inspect elecaticequipment that has got wet or are
malfunctioning before energizing it

—p®Pndm 52Q4a | WoRinpwathyHadiria Equapihant S-

1 2 3
= =1 =1
Keep hands dry while Switch off the machine Use electric safety
working on electricity while performing repair gloves while working
and maintenance on highly energised
activities electric machineries and
/ equipments

] e

4]

Wear shoes while
working with electrical
equipments
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1
==
Do not work with wet
hands and feet
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UNIT 5.5: Confined Spaces Safety

— Unit Objective: ©

At the end of this unit, you will be able to:
1. Ensure the safety of confined places at the FSTP.

A confined space is defined as any place in an FSTP that is enclosed and has limited access,
such as tanks, dry wells, pump rooms. According to OSHA Guidelines, any space that meets
the following three dteria is designated as a confined space:

1 Is large enough for a worker to enter it;
1 Has limited means of entry or exit; and
1 Is not designed for continuous occupancy.

A space may also be a perméiquired confined space if it has a hazardous atmospheke, th
potentialfor engulfment or suffocation, a layout that might trap a worker through converging
walls or a slopedloor, or any other serious safety or health hazard. (OSHA Fact Sheet:
Confined Spaces in Construction: Sewer Systems)

According to the Faec8ludge Management: Systems for Approach for Implementation and
Operation, confined spaces are potentially hazardous as the breathable atmosphere may
become compromised, either by depletion of oxygen or the presence of chemical gasses, s
aschlorineoK @ RNR ISy adzZ LIKARS® Ly 2NRSNJ (2 LINB
{ LI OS 9YyiNEB tSNN¥AGE LINRPIAINIYYS A& F2tf26S
these areas, certain procedures can be defined in order to protect the worker. Thesdlyypica
include the following:

9 aconfined space entry permit is prepared by the worker and signed by the supervisor;

9 prior to entry, the atmosphere is tested with an oxygen meter or, in the case of
maintenanceholes, with a hydrogen sulphide meter; and

1 the work is conductedising the buddy system, with one person entering the confined
spacesecured with a harness attached to a safety rope, and one person located outside
of the confinedspace ready to provide assistance if needed. When the work is completed,
the permit is returnedto the supervisor for signature indicating the completion of the
task.

c
O
>
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— 5.5.1 Checklist foConfined Spaces

Take permission from the plant manager before entering the confined spac

If confined space is a maintenanigeles, or any space that is below ground
level or has inadequate ventilation, it can contain deadly gases. Prior to
entering any confined space clean the confined space off sludge and keep
cover slab on for a minimum of 1 hour.

Wear personal proteéte equipment

Keep a caworker located outside for rescue and support
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UNIT 5.6: Protectiomgainst Falling and Drowning
Hazards

— Unit Objective: ©

At the end of this unit, you will be able to:
1. Adopt the protection policies against falling and drowning hazards.

FSTPs that utilise lagoons or waste stabilisation ponds, or even large reactor tanks need to

have a drowning prevention programme in place that provides safety equipment, signage and

training:

1. Plants with large tanks and lagoon cells often have boats from
which O&M tasks are accomplished. In these situations,

2. workers must make use of floatation devices, work in pai
and be trained in proper procedures to

3. minimise the hazardof drowning. At all FSTPs, measur
should be taken to avoid slip hazards such as

4. preventing the spillage of FS, as well as ensuring t
maintenance holes are closed in order to avoid falls.

5. Place "Work in progress" sign board at places where i
maintenance work is going on so as to indicate to other to be
careful while around that place

Source: (Faecal Sludge Management: Systems Approach for Implementation and Op2ed#hn,
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UNIT 5.7: Chemical and Material Storage Safety

— Unit Objective: ©

At the end of this unit, you will be able to:
1. Ensure the adoption of safe safety practices of chemicals and other materials.

Chemical and material safety refers to the safety measures which need to be undertaker
the safety of the workers and thelant. A Material Safety Data Sheet (MSDS), a docume
that contains information on the potential hazardous materials present at a site, should
made available and the required safety measures should be followed accordingly.
following are the measueto be taken up:

Chemical storage

Store the chemicals away from heat and direct
sunlight

Reduce the amount of chemicals stored by buyin
in limited quantities. Also, clear old stock by meal
of use, replacement & safe disposal.

Store the chemicals a segregated way based on
considerations such as temperature, ignition
control, ventilation, type and identification. Propel
segregation is necessary to prevent incompatible
materials from inadvertently coming into contact.
physical barrier and/or diance is effective for
proper segregation.

All chemical storage areas and cabinets should b
inspected at least annually and any unwanted or
expired chemicals should be removed.

Flammable materials should be stored in an
approved, dedicated flammablmaterials storage
cabinet or storage room if the volume exceeds 37
litres. Keep cabinet doors closed

for
nt
be
The
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Chemical storage

Chemicals should be stored no higher than eye
level and never on the top shelf of a storage unit.
Do not overcrowd shelve&ach shelf should have
an antiroll lip.

Avoid storing chemicals on the floor (even
temporarily) or extending into traffic aisles.

Liquids should be stored in unbreakable or doubl
contained packaging, or the storage cabinet shot
have the capacityo hold the contents if the
container breaks.

Volatile or highly odorous chemical shall be store
in a ventilated cabinet. Chemical fume hoods sha
not be used for storage as containers block prope
air flow in the hood and reduce available work
space Chemical fume hoods are chimnidye
structures in a place where chemicals are used.
They contain vapors, dusts, gases, and fumes
generated within the hood, and remove them as ¢
flows into the hood and then out via the laborator
exhaust system.

All chemicals should be labelled and dated upon
receipt in the lab and on opening.

Chemicals stored in explosiqmoof refrigerators or
cold rooms shall be sealed and labelled with the
name of the person who stored the material in
addition to all otherequired hazard warnings.
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Chemical storage

Look for unusual conditions in chemical storage
areas, such as:
1 Improper storage of chemicals
1 Leaking or deteriorating containers
1 Spilled chemicals
1 Temperature extremes (too hot or cold in

storage area) [ ]
9 Lack of or low lighting levels
9 Blocked exits or aisles @
9 Doors blocked open, lack of security
1 Trash accumulation
9 Open lights or matches
9 Fire equipment blocked, broken or missing
9 Lack of information or warning signs

("Flammabldiquids", "Acids", "Corrosives"

"Poisons", etc.)

Table5.7.1: Conditions of safe chemical storage

Source: (Chemical Storage Guidelines from The CDC)

Harmful Chemicals &

ORORORURE

Flammahble Toxic Corrosive Harmful Irritant Dangerous for

oS

Health Hazard Compressed Gas Oxodising Explosive

Fig. 57.1: Signs of harmful chemicals

106
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Material safety

Materials and supplies used at a plant site should be
stored in aneat and orderly manner to prevent them
from falling off the shelves.

Junk parts removed from the treatment module shoulc
be disposed off in a proper manner

Spare parts used in the operation of the faecal sludge
treatment plant should be kept in@eat and orderly
manner with the item labelled to indicate on the of
equipment on which the spare part is to be used.

Do not allow paper and other lighter combustible
materials to accumulate in the treatment plant premise
to prevent them from gettingnito the treatment
modules and causing fire.

Do not store flammable liquids such as gasoline and
diesel fuel in the treatment plant premises where they
may cause a fire or leak onto the floor causing
hazardous working conditions.

Do not allow accumutaon of oily rags and papers as
they can spontaneously combust.

Consider the size and weight of any object before
attempting to lift or move the object.

Do not lift any materials that cannot be handled
comfortably. If necessary, take assistance or watil
assistance is available. When carrying objects near
treatment modules take extra care to avoid falling in tt
tanks or dropping objects into the tanks.

Use carbon dioxide or halon compressed gas a
extinguishers to control fires. ‘ \\_
-~

Table5.7.2: Safe storage conditions of materials
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UNIT 5.8: Sampling Safety

— Unit Objective: ©

At the end of this unit, you will be able to:
1. lllustrate the safety practices.

Outmost care should be taken while sampling faecal sludge and transporting the samples to
laboratory. This includes the following precautions:

1 2 |I 3
Wear personal protective Handle samples with care Perform hand hygiene in
equipment to avoid spillage case of contact with the
faecal sludge

eaoq -
Y- & f—;...

4 5 l 5]
== |
Clean up the sampling Clean sampling Tightly close the lid of the
area after use equipments after use sample bottles to avoid
leakage

sa

r
=
Store samples in ice box.
Transport the samples in

the same ice box.
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1
=
Do mot touch with bare
hands and foot
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UNIT 5.9: Managing Movement of Vehicles within the

Plant

— Unit Objective: ©

At the end of this unit, you will be able to:
1. Manage the easy movement of vehicles within the plant.

Managing movement of vehicles within the plant is essential to avoid accidents. This includes
managing the movement of:

1 Desludging trucks
9 Vehicles of the staff and visitors
1 Any other vehicles

Checklist for vehicle movement within the plant

Desludgindrucks coming to the plant for disposal or cleanir
should move only on their prdefined route within the plant o

Vehicles of staff and visitors should be parked in designate o

parking area a

Other vehicles coming to the plant for maintenance purpos
should follow the route for desludging trucks. o

All the personnel on the vehicle should wear gloves 5

Table5.9.1: Checklist for easy vehicle movement
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UNIT 5.10: Medication

— Unit Objective: ©

At the end of this unit, you will be able to:
1. Follow the safety precautions at the workplace.
2. lllustrate the Firstid procedure.

Faecal sludge being a Hiazardous material can affect your health. Besides this a number |of
chemicals are used to treat the FS, direct exposure to which can gffachealth. Similarly,
fall and accidents in FSTPs are things to be watched out for. Some of the common sickness,
experienced by people working at FSTP are:

Stomach infection
Diarrhea
Jaundice
Typhoid

Worm infestation
Falls

Cuts

Burns

Bleeding
Fractures
Electric shocks

= =4 =4 =4 4 4 4 -4 -4 4 4
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— 5.10.1 Precautions to b&ndertaken

The following precautions can help in avoiding serious health hazards while working at|the

STl
AT 2

Wear personal protective equipment

'Y -

Perform hand hygiene

Always be alert at work

Takevaccination: Ask your employer to provid
vaccines against:

1 hepatitis A= 2 doses at least 6 months ape

1 typhoid= One dose provides protection. It
shouldbe given at least 2 weeks before
travel to allow thevaccine to work. A
booster dose is needed eve?years for
people who remain at risk.

Deworming tablet: once in every 6 months -




Operation & Maintenance Technician

Tetanus injection: to be taken following an
injury. It is not required only if the last dose of
the primary series, or of subsequent booster
injections, was giveless than 5 years ago for
dirty wounds or less than 10 years ago for cle
wounds

Table5.10.1: Safety precautions

— 5.10.2 First Aid

First aid is the initial assistance provided to any person suffering a sudden iliness or injury,
care provided t@reserve life, prevent the condition from worsening, or to promote recovery.
Since FSTPs are usually located in the periphery of the city, first aid should be available an the
FSTP campus at all times to deals with any medical emergency situation &gpoofal
medical help come<reating A first aid kit is the first step towards being prepared to give first
aid.

List the number of the
nearby hospitals and
emergency medical services

_T o )
o= ==) )

Anti-bacterial soap Anti-bacterial wipes in

case of heavy bleeding

Ome=

Disinfection solution/
|lotions/ powders: to be
used to disinfect cuts and
abrasion

O

Cotton: rolls and balls:
for applying anti-septic
lotions, medicine; to stop
bleeding and to dress the
wounds

Tweezer: can be used to
remove debris such as
glass, dirt, or splinters
from a wound.

Adhesive bandages in
different sizes

Bandage: in case of larger
cuts

-
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Safety Pins: can be used
to hold and secure wraps
and bandages

P

Adhesive Tape: used for
holding a bandage or
other dressing onto a
wound.

N\

Scissors: in order to cut
the bandage

Anti-septic cream)/
cintment: to be applied
on minor cuts, burns,
grazes, scalds

Crepe Bandages: to be
used in case of a sprain in
joints

COral Rehydration
Solution: to be used in
case someone is feeling
dehydrated or having
diarrhoea

Thermaometer: to test
temperature of the
persan

1 Keep the first aid kit in a clean, cool and dry place.

1 Keep the first aid kit in an easily accessible location and everyone jfetiieshould know
it.

1 Some items, such as solutions, may havelysdates. Check regularly and replace when
necessary.

9 If anitem is used from the first aid kit, promptly replace it

5.10.3 AdministeringHrst Aid for Different Kinds of Stuation

— 5.10.3.1 Diarrhoea

Diarrhoea is the most common illness among sanitation workers. This is mainly due to
accidental ingestion of pathogens.

Prevention: Wearing gloves while working and taking@erming tablets can help prevent
diarrhoea.
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The followingare the steps to be taken to provide first aid for diarrhoea:

Make sure the person drinks more fluids than they are los
through diarrhoea. Give the person Oral Rehydration
Solution regularly to replace the fluid.

Have the person rest as needed anbid strenuous
exercise. Send the person to residence, if possible. Ask tt
person to continue drinking fluids and ORS.

Medical advice should be sought if symptoms do not
improve in 48 hours.

Call the doctor immediately if any of the following syomis
are there:

Severe abdominal or rectal pain

Blood in stool

Black, tarry stools

High fever (greater than 101.3 F)

Signs of dehydration such as:

0 Moderate dehydration

Thirst

Dry or sticky mouth

Not peeing very much

Dark yellow pee

Dry, cool skin

Headache

Muscle cramps

Signs of severe dehydration include:
o Not peeing or having very dark yellow pee
Very dry skin

Feeling dizzy

Rapid heartbeat

Rapid breathing

Sunken eyes

Sleepiness, lack of energy, confusion or irritabil
Fainting

=A =4 =4 A4 =1

> vy D>y D>y D>y D D

PED NI b O e

Table5.10.2: Firstaid procedure for diarrhoea

In case you are the one suffering, take the above measures as applicable and call for h
needed.

elp if







