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: . Preface

a . ) .

Since 1970 Charles ‘County Community College, Clemson University, Greenville Techni-
cal College and Linn-Benton CommunitY’College have been working together 1o prepare
undergraduate students to enter occlipationd in water and wastgwater treatment plant
operations and mdintenance. Through their efforts a two-year Wastewater technology
instructional program based on performance objectives has been déveloped and imple-

. mented. .

.~ ~

Through a grant from the Environmental Protection Agency called ~riteria for the
Establishment of Two-Year Poot High School Wastewater Technology Programs (CEWT) the
four colleges set up program criteria and curriculum gutdelines which are available
in two volumes:

Program Implementation Proceduries
Volume II: Curpieulum Guidelines, Criteria for Estrblishment and Mainte-
‘ e nance of TwofYear Post High School Wastewater Technology Programo
i

As a result of the implementation of the instructional program at Charles County |
Community Cgllege, Greenville Technical College and Linn-Benton Community College, ',
six guidee for instructors based on the course deseriptions in Plant Implementation
Procedures and the general criterion behaviors of Volume IT ﬁhve been prepared.
Plant Operations for Wastewater Facilities, printed in five parts, is the second in
the series which includes:

Volume I Introduction to Environmental Technology
Volume Il Plant Operations for Wastewater Facilitiee
Volume III Laboratory Contrdl for Wastewater Facilities
_ Volume IV .Management and Supervision Procedures for Wastewater Facilities
Volume V Procegs Interaction for Wastewater Facilities
Volume VI Advanced Waste Treatment

.
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GENERAL CRITERION GENERAL CRITERION g
. . BEHAVIOR CATEGORIES BEHAVIORS
. 7
. HORMAL 101} .master roytine activities
OPERATION —
. ‘\\\“ PROCEDURES 102 demonstrate safety procecures .
RBRORMAL > - m recogntze and correct abrormalities
QPERATION fer | : :
PROCEDURES m demonstrate safety procedureos °
& - <
PREVENTIVE
magter routine activities
— s
cemonstrate safoty procedures
recognize and repair malfunctions
CORRECTIVE .
. MAINTENANCE 1 1f § t
!/ PROCEDURES dentify equipment parts
403 demongtrate Ml’arprucedures
)
s 501 | conduct sampling and analyses .
LADQRATORY 502 . &awrmlno' apprapriate analyses
CONTROL : .
. 4 PROCEDURES 503 | evaluate results of anslyses .
. »~ 1
> demonstrate safety protedures
_identify function of process units
. ’ fdentify effects of wastes
- SPECIFIC
PRINCIPAL 1dentify purpose of process units
PROCESS xﬁ!ﬁl?r‘?m
UNIT 604 1dentify appropriate sampling locaticns
i PROCEDVRES 2 entify spprop wpiing fo
P - - relate need to procesces
cm’ recognize and cope with major digagters
compare varfous process units
‘ 701 prepare orders for service and parts
: ¢ 702 determine supplies needed
703 prepare daily and monthly reports
¢ 704 prepare annual roports .
Q - o
4 e 705 prepare annual budgets
. 706 hire employees )
707 orfent new employees
708 discipline employees (\
gﬁgégs'fsgf}{' 709 discharge employees
PROCEDURES .
no I premote professional growth
- m fdentify staffing noeds N
1
. — . . n2 fdenty !{.needed oparut{onal changes . ,
. 7 N3 l identify needed capital {mprovements
*
] -
N . 714 explain plant operation to lay parsons
. 718 | respond to "outside" complaints .
' 4
: 716 | promote plant expansion

L d
. nz promote plant image

3

] Figure 1: Relationship of general ¢¥iterion i)ehaviprs (performance objectives) to
| the general categories and composite model plant (CMP).
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When the treatment plant operators, edu-
cators, consultants and representatives
from profeccional water pollution con-
trol organizations came together to de-

~ velop an effective instructional program,
they recommended the use of performance
or behavioral objectives because!such
objectives clearly outline:

1. What the student isg expected to
do ag a regult of the instructional
program.

2. The conditions under which the
student shall do it.

3. The standard of perforéanCe.

COMPOSITE MODEL PLANT

Firast, they developed a composite model
plant (CMP) of twenty-two process units
which is really many wastewater treat-
ment plants in one model. Such a mix
of process units seldom occurs in a
treatment plant, but if a student be-
comes competent in the operation and
management of the CMP he should be able

g’

Performance Objectives

o

to perform successfully in any treatment -

plant.

TASK ANALYSIS

Next, to ensure that the materials were
specifically tailored to what the/opera-
tor does on the Job, a task gnalysis was
conducted. They found that the tasks
which an operator performs fell into
seven general categories which were fur-
ther divided inte 37 tasks or general
behaviors. (See\figure 1, page vi.)

The taskzs were organlized under:

Y1

'

Normal Operation Procedures.
These include routine operating ac-
tivitied®that do not vary signifi-
cantly from day'to/day and that are
designed to keep the plant function-
ing within a normal range of values.
For ‘example, the employee conducts
routine samplings of the primary
sludge and inspects pumping equip-
ment and the wastestream to verify
that the process iz functioning

properly. el
A}

2. Abnormal Operation Procedures.
These inciude activities of the
plant employee that result from un-
whual and undesirable conditions of
the wastestream. The abnormal pro-
cedures enable the plant employee to
recognize when the wastestream is
abnormal and to return it to an ac-
ceptable, normal condition. An ab=-
normal wastestream results when a
normal operation procedure is not
properly applied, a corrective main-

" tenance procedure is needed or man-

agement/supervisory procedures are
poor. For example, the plant em-
ployee should recognize that a black
geptic primary sludge sample is an
abnormal condition of the waste-
stream and take appropriate action.

3. Preventive Maintenance Proce-
dures. These include routine main-
tenance activities of the plant em-
ployee which prevent major equipment
breakdown and subsequent corrective
maintenance. For example, the’ em-
ployee would lubricate bearings and
other moving parts, replace worn
components and adjust components of
“the primary sludge pumps.
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4. Corrective Maintenance Procedures.
.These include maintenance activitieo
of- the plant employee that usually re-
gult from the breakdown or malfunction
of a unit of equipment or a component.
For example, the employee would notice
whether the primary gludge pump is
malfunctioning and know when and how
to correct. the disorder or when and
how to refer the problem to plant
maintenance personnel. .

5. Lahogratory Control Procedureeg.

" These include special and routine ac- ,
tivities relating to laboratory anal-
ysis, the specification of sampling
procedures and locations and the gen-
eral management of the laboratory
facilities. TFor example, the employee
would collect primary eludge samples
and conduct the analyses. ‘

6. Systems Interaction Procedures. -
These include activities of the plant
employee which relate the functioning
of gpecific units of equipment to
other process units and to the system
as a whole. Tor example, the employee
would determine how the effective
functioning of the primary sludge
pumps relates to digester performance.

7. Management/Supervigory Procedures.
These include activities relating to
employment practices, record keeping,
plant operation policy and the estab-
lishment Jof a constructive and real-
istic rapport between the plant and
the community it serves. For example,

" the employee would keep,records on
primary sludge pumping, keep an inven-
tory of spare parts and evaluate the
adequacy of maintenance procedures by
shift personnel.

CURRICULUM DESIGN

After %eciding what process equipment an
operator must operate and maintain, and
finding out what an operator does through

IToxt Provided by ERI
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the task analysis, they listed the ob-
Jectives a gtudent must master to guc-
cegsfully operate a treatment plant.
For example, the-student will describe
and perform the normal inspection pro-
cedure for the primary sedimentation

-unit ineluding frequency of inepection,

conditions to look for and the actions
he shouid take.

AT

INSTRUCTOR'S GUIDES °

The next step was the design of man-
uals to guide the instructor. In the
guides varied learning activities and
Imaginative innovations whith produce
more ledrning than traditional teach-
ing methods are emphasized. The in-
structional suggestions do not need to
be followed slavishly, but should be
modified and improved as much as pos-
sible. ‘

The instructor's goal is to achieve
the objectives of the curriculum by
gelecting activities which suit the
student's needs and help him to master

.all the information and skills in the

course. The most effective learning

. occurs when the student is a partici-

pant in the learning process, not a
8pectator. .

An instructor should use learning ac-
tivities which approximate the situa-
tions which the student will meet in

‘the treatment plant. If 1t is not
- posgdble to teach in a treatment plant,

ai ed situations should be se¥ up
in the workshop or classroom so that
the student can solve rather than dis-
cuss problems. Group discussion stim-
ulated by visual materials is an ef-
fective learning technique. Lecturing,
however, is inefficient. Because the
student is not actively .involved dur-
ing a lecture, the instructor should
use lectures sparingly.
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Introduction to Modules of Instruction

In this instructor's guide the topice and
ideas are presented as a series of mod-
uleg, organized around the general objec-
tives stated in the course descriptions
for Plant Operation I, II, III and IV
and the In-Plant Practicum which are
found in the Program Implementation Pro-
ceduree of the CEWT Program. Each mod-
ule¢ is designed to help the instructor
plan a course of study for the operation
of g 'treatment process using the CMP
process unit. Each module is organized
around sixteen objectives common to all
processes.,

The modules in Plant Operations for
Wastewater Facilities are arranged in the
order in which the CMP process units oc-
cur in the treatment plant. Each process
15 identified by a letter of the alphabet
and the process unit is described in the
heading of the module. If the instruc-
tor uges the modules in consecutive order,
he and his students will follow the treat-
ment of the wastestream from collection
to its discharge into the recelving wa-
ters. FEach module is designed so it can
be used as a minicourse in a treatment
Instructors are urged to group
the modules to suit their individual
gurriculum needs and instructional situa-
tiona.

Material in the modules can easily be \
adapted for courses which upgrade the
training of operators in normal opera-
tion procedures, abnormal operation pro-
cedures, preventive maintenance proce-

‘dures or corrective maintenance proce-,

dures by grouping the appropriate objec-
tives from all the modules. For~example,

an instructor could develop a course

*

)

in corrective maintenance by grouping
objectives 11 and 12 from eachmodule.

INSTRUCTIONAI// PROCESS UNITS

Each modﬁle assumes that the composite

~model plant unit will be used for in-

gtructidn in the process. If the rec-
ommended unit is not available, an al-
ternate procesg unit may be substitu-
ted and the instructional materials
adapted. The recommended CMP units
and -alternate units for all the pro-
cesges are listed in table 1, page 4.
Two modules on Oludge dewatering are
included because it is impossible for
a student to master operation of this -
process by learning to operate one
procegs unit. Remember, however, that
a student will be more adequately pre-
pared to work in almogt any treatment
plant if he is trained on the CMP
unit. When i1t is not possible to use
the recommended unit, students should
be informed about the operation and
function of the unit and hands-on’
training should be conducted on the
best alternate unit available.

PURPOSE OF THE MODULES

The modules in Plant Operations for
Wastewater Facilities help the student
to learn how to operate all the pro-
cess units in the wastewater treatment
plant. Normal operation, abnormal op-
eration, preventive maintenance and

" corrective maintenance procedures are

ineluded. When the course is com-
pleted, he will know why each unit is-

$
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important to the treatment plant and how
it affects and interacts with other/pro-
cess unlts in the treatment system.

"

- STUDENT PREREQUISITEé

Completion of Introduction to Envirommen-
tal Technology and courses in basic math-
emafics and biology qualify the student
to enter the course in Unit Operations
for Wastewater Facilities. Concurrent
céurses in basic chemistry and laboratory
control are suggested. (See pages 7 to
19 of Program IMpZementatmon Procedures. )

[<]

’

TERMINAL OBJECTIVE-

When the student has completed the mod-
ules of instruction in this course, he
should- be able to do the following for
each of the processes in the treatment

'

plant: ' » -
-1. Identify the process unit.

4. Describe the process unit in tech-
nical and nontechnical terms.

3. Deseribe the safety procedures for
the process unit and explain how the
procedures protect employees and
g@sitors

i

Identify the components of the
ocess unit. Explain the purpose of
each component, how the component
"works qnd why it is 1mportant

5, Describe the normal operation
‘procedures for the process unit ‘com-
ponents.

- 6. Perform the normal operation pro-
cedures for the'process unit.

7. Describe and perform the start-up
and shut-down procedures for the pro-
- cess unit.

8. Describe the abnormal operation

'. procedures for the process umit.

b S

9. Describe the: preventive mainte-
nance procedures for the process
unit. )

10. Perforn the preventive mainte-
nance procedures for the process
unit.

Ay,

11. Describe the.correative mainte—
nance procedures for the process
unit components.

12. Perform the corrective mainte-
nance procedures for the process
*unit components.

13. Perform the safety procedures
for the process unit and demonstrate
how they protect employees and visi~
tors.

14. Cofipare other process units to
‘the composite model plant unit,

15. Name and locate the components
of the process unit. Name and
sglect reference materials which
explain the normal operation proce-
dures, the purpose of each compo-
nent, how the component works and
why it is ‘important. '

16. Perform the abnormal operation
procedures for the process unit.

RESOURCES

The listing of instructional resources
suggests materials now available to
instructors to accomplish the desired
performance in the student.
Instructional materials 1 to 1866 are
keyed to the reference, Instructional
Materials Available which is available
from: . Al
Office of Water Program Operations
Us Env1ronmental Protection Agency
Washlngton, DC 20460

ERIC 14
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Two companion volumes to Instructional
Materials Availuble, also available from
EPA, offer suggestions for selecting
audio-visual equipment:

Selecting Audio-Visual Equzpment
Selecting Instructional Media and
“~Instructional Systems
The following journals list addresses of
companies from whom literature about the
process unitg which they manufacture can
be obtained: »

"Env1ronmental Seience and Technology"
1155 Sixteenth Street, N.W.
Washington, DC 20036 -/

"Water and Sewage Works"
434 South Wabash
*Chicago, IL 60605

"Water and Wastes Engineerin&"
666 Fifth Avenue
New York, NY 10019

If suitable materials are not available,
instructors are urged to develop their
own resources.

FORMAT OF THE MODULES

The module begins -with a statement of
purpose which explains what the student
will be studying. Next, all the objec--
tives of the module and code numbers
keyed to a computerized list of instruc-
tional resources are listed for the in-
structbr's convenience.

Objectives. Each medule includes six-
* teen objectives which bring the stu-
dent to the performance level required
by the terminal objective. The know-
ledge and skills demanded of the stu-
dent become more complex as he pfEZ
gresses through the sixteen objectives
in a module. He begins by identifying
components and learning facts about
the components and processes. He uses

~ these facts- to develop concepts and
ideas. Finally, he relates the con-
cdepts and ideas to each other so
that he can make decisions about
plant procedures.

A glossary of verbs which follows
this introduction defines the verbs
used in the objectives so that the
instructor is aware of what he is
instructing the student to do and so
that his evaluation of the student
is based solely on what i1s stated in
the objective.

Conditions. The conditions define
the circumstances under which the
gtudent performs and is evaluated
and lists the information, equipment
and assistance to which the student
will have access. The best avail-.
able learning and testing conditions
should be used. A process unit in a
treatment plant or workshop has more
impact on the students than photo-
graphs and drawings. For example,
if the student is to be given a pro-
cess unit, unit components, photo-
graphs or diagrams of a unit, the
instructor should provide a process
unit.® If a process unit is not

* available, he would use components
of the unit in combination with pho-
tographs of those. components which
he does not have available. Line
drawings and diagrams should not be
used if photographs and manufactur-
ers' illustrations are available.

Acceptable Performance. The accept-
able performance expands the objec-
tive and details the steps a student
must follow to reach the objective.
To move on to the next objective, at
least 70% of each step or category
“mist be mastered witd no repeated
errors between modules. For example,
no student can complete the course
of study if he consistently fails to
give attention to moving parts as.he

\




performs safety procedures or to des-
cribe the odor as he evaluates the -
characteristies of the wastestream.
In this section the instructor.will
find the main topics of his lesson
Plan - and for the evaluation of. the
student's performance.

Ingstructor "‘Actlvity. The instructor
should get *to know his class by work-
ing with small groups and with each
student. He should encourage students
to learn from each other as they work
,together. He should involve the stu-
dent in the instructional and learning
process. Instructlional activities are
paired numerically with student activ-
ities.

Student Activity. This is a listing
of activities which the student will
take part in, in order to accomplish
the specified performance.

EVALUATION TECHNIQUE

The instructor may use or adapt the
learning activities listed under instruc-
tor activity. and student activity as
evaluation techniques. The technique
chosen should reflect what the objective
asks- the student to do. For example, if
a student is asked to describe, the eval-
uation technique is a deseription. The
student should be evaluated under the
conditions and to the performance level
required for each objective.

4

,,,,,




N
«

9

-

L)

I Nt s

;-

o . . a

-

The glossary of verbs is included here so that the instrﬁctor will ¥now exactly what

the student is being asked to do to meet his objective.
example, between the meanings of identify and name.
identify, the instructor is providing the name of the thing to be identified.

Notice the difference, for
When a student is asked to
But,

when the student must name something, he must supply the name.

The list includes all the verbs fro

>

m the objectives and the acceptable performance

gections of all the modules, as well as some verbs used in the instructor and stu-
dent activitles. .

" APPLY

CHECK

COMMENT ~ON

. COMPARE

oA

ek

CONSIDER

CORRECT

DEMONSTRATE

DEFINITION

To make use of as suitable,
fitting or relevant.

To inspect and ascertain the
condition of, especially in

. order to determine that the

condition is satisfactory.

To express an opinion or atti-
tude about what has been seen-
or heard.

To examine the character or
qualities of, especially for
the purpose of discovering
resemblances or differences.

To give thought to with a view
to purcha?ing,'accepting or
adopting.\ ?

To alter or adjust to bring to
some standard or required con-
dition. ?

To illustrate or explain in an
orderly and detailed way with
many examples, specimens and
particulars.

\ bles.

APPLICATION

Apply the preventive maintenance
schedule for the second stage di-

.gestion unit.

Check the characteristics of each
component. . *

Comment on employee safety proce-
dures. = '

Compare other aeration units to  ‘

) Glossary of Verbs

the diffused air unit with swing-
type diffuser producing fine bub=~

hd . %

Consider availability of replace-
ment parts, capital costs, ease of
repair, efficiency, maintenance
costs, and so forth.

Correct the malfunction.

Demonstrate the start-up proce-
dures in a treatment plant.

[
~
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_ INDICATE

- INSPECT

DESCRIBE

f

DEVELOP

DISCUSS

\

EVALUATE

EXPLAIN
\

IDENTIFY

LIST

LOCATE

~ going into detail.

DEFINITION .

To represent by words written

r spoken for the knowledge or!
3§derstanding of others, to
transmit an image of the identi-
fying features, the nature and
characteristics of objects,
events and actions.

To produce or generate.

To talk about, to present in
detail, to exchange views or
information about.

To examine and make a Judge-
ment about quality, signifi-
cance, amount, degree or
condition of,

To make plain or clear, to
present in detail. .

3

" “To establish the identity of,
pPick out or. single out an ’

object in response to its
name by pointing, picking up,
underlining, marking or ather
responses.

To state or express without

-

0

To view closely and critlcally,

to determine quality or state,
to detect errors or otherwise
appraise.

To enumerate or specify. .
To stipulate the p031tiéﬁ of an

object in relation to othEr
objects. .

('—-&
~

L Jd

APPLICATION

-Describe the saQety procedures for
the screening and grinding unit.

Develop a picture file of first
stage digestion units.
* ™~

Discuss treatment plant case his-
tories.
/

Evaluate the wastestream for ab-
normal conditions.

- Explain thé purpose of each compo-

nent, how the component works and
why it is important.
Identify the components of the’ N
chlorination unit.

Indicate whether the process unit
is used for secondary sedimenta-

~ tion. a

Inspect a treatment plant.

N

List routine calculations,for the
‘pond stabilization unit.

Locate the components of the
trickling filtration unit.
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OBSERVE

PERFORM

A
}

POINT OUT

RECOMMEND

<a
SELECT

¥

DEFINITION

.To supply the correct name, in
oral or written form, for an ob-,

Ject, class of objects, persons,
places, condltions.or events:
which are pointed out or des-
cribed.

N .

" To pay careful, directed,

analytical attention to.

To carry out an action or.
pattern of behayior. (Implies
an act for which a process or
pattern of movement has already
been established, especially
one calling for skill or preci-
sion, or for the assignment or
assumption of responsibility.)

To indicate the position or
direction of, especially by
extending a finger toward the
thing so indicated, to direct
someone's attention to.

To mention or intfoduce as
being worthy of acceptance,
use or trial, to advise.

To choose something from a num-
ber or group usually by fitness,
excellence, or other distin-
guishing feat%re.

‘Select the reference materials

{m% 4 2_.
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APPLICATION .

Name the components of the primary
gedimentation unit.

Observe the thickening process
during a plant tour.

Perform the normal operation pro-
cedures for the;grit removal unit.

Point out characteristics which
distinguish the first stage di-
gestion unit from other units.

Recommend procedures to c
the unsafe conditions.

tobls needed to perform the corTbyﬁ‘f"
rective maintenance. '

']
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MODULE 14A

_‘ SLUDGE DEWATERING
. \ A vacuum filter unit with eloth

v

Composite Model Plant Unit O

PURPOSE : In thig module the student will learn to perform all the activities
in the objectives as they apply to a vacuum filter unit with cloth.
} READ PAGES 1 TO 11 BEFORE USING THIS MODULE.

'

OBJECTIVES: 1da.1 Identify the eludge dewatering unit.

14a.2 Describe the eludge dewatering process in technical and non-
technical terms. t :

14a.3 Describe the safety proceduves for the sludge dewatering unit
and explain how the procedures protect employees and visi-
tors.
14a.4 Identify the components of a sludge dewatering unit. Explain
the purpose of each component, how the component works and
' why 1t is important. . _
14a.5 Describe the normal operation procedures for the sludge de-
' watering unit components listed on page 17. .
14a.6 Perform the normal opgration procedures for the sludge dewa-
, ~ tering unit. : '
.. 14a.7 . Describe and perform the start-upi-and shut-downm procedures
ey U .0 " for the sludge dewatering unit. ‘ -
yg 4 g 14a.8 Describe the abnormal operation procequres for the sludge de-
8 ' =t S ' watering process. \ - ,
R S “14a.9 Describe the preventive maintenance procedures for the sludge
< : dewatering unit. _
14a.10 Perform the preventive maintenance procedures for the sludge
dewatering unit. .
14a.11 Describe the corrective maintenance procedures for the sludge
dewatering unit components listed on page 17.
14a.12 Perform the corrective maintenance procedures for the sludge
dewatering unit components.
14a.13 Perform the safety procedures for the sludge dewatering unit
\ . and demonstrate how they protect employees and vigitors.
14a.]4 Compare other sludgeydewatering units to the vacuum filter
wnit with eloth (Gomposite model plant unit 0).
14a.15 Name and locate the components of the gludge dewatering unit
listed on page 17. Name and select reference materials
which explain the normal operation procedures, the purpose of
each component, how the component works and why it 18 impor-
) tant.

ERIC | .20 ' o
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I4a.16 Perform the abnormal operatton proceduree fbr the 8ludge de-
watering unit.

RESOURCES: 3 1165 120 125 141 143 144 - 307 308 309 316

317
937

h"}.

OBJECTIVE 14a.1:

CONDITIONS:

ACCEPTABLE “PERFORMANCE :

INSTRUCTOR ACTIVITY:

~

STUDENT ACTIVITY:

. OBJEQ<fVE 14a. 3:

°

CONDITIONS:

ACCEPTABLE PERFORMANCE:

990 1033 1034 1399

321 324 421 459, 511 551 552 553 554

«

<LLKLKLKLDPOO>O>> \\

Identify the sludge dewatering unit.

Given a unit, a model of a unit or a photograph of a
unit,

‘The student will:

Indicate whether the process unit is used for sludge
~ dewatering. .

1., Point out characteristics which distinguish the
8ludge dewatering unit from other process units.

{

1. Develop a plcture file of sludge dewatering units.
Mark distinguishing characteristics.

A ]

<LLLLKLDODOD>>

o

Degcribe the sludge dewatering procese in technical and
nontechnical terms.

Glven photographs of the sludge dewatering unit.

The student will:\

Desc the sludge dewatering unit, explaining the
meaning 'of vacuum filtration.

Describe the purpose of sludge dewatering.

21 | )
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v S Describe how sludge dewatering affects
’ golids disposal . NS
- pumging and piping
: effluent disposel

INSTRUCTOR ACTIVITY: 1, Use diagrams, photographs and slides to describe
' sludge dewatering.
2. Describe the sludge dewatering process during a plant
s tour. React to the student's?description of the pro-
. cess.

STUDENT ACTIVITY: 1. Describe the sludge dewatering proceee while viewing
photographs, diagrams and slides.
2. Observe and describe the sludge dewatering process *
during a plant tour.

1 €L LLLLDOOO>>> °
3

OBJECTIVE 14a. 3: Desceribe the eaféty procedures for the sludge dewatering
unit and explain how the procedures protect emp loyeee
and vieitors.

CONDITIONS: ' Given a 1list of operatiogy and maintenance procedures.

“ACCEPTABLE PERFORMANCE: The student will:

Describe the safety procedures for the sludge dewa-
tering unit, commenting on:
High-risk activities
removing debris from channels
working with switches in automatic position
Sources of danger
acid wastes X f
caustic wastes
chemical slurries
deep wells
electrical equipment
explosive gases
moving parts
: open doors and covers
& slippery walks
toxic pases
» , welding torches

ERIC - 22
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.

Safety'equipment
‘belt guards
. /. fire-fighting ‘equipment -
A \ - firct-oid kit .

= lockout tags and keys

proper lighting
.sprotective clothing

railings

stair safety treadc

ventilation system

'Explain how the procedures protect employees and
visitors.

INSTRUCTOR ACTIVITY: 1. Discuss treatment plant case histories.

- . 2. Describe the conditions in a plant and ask for eval-

uation.
3. Describe the safety procedures for each operation and
» e mairnitenance procedure.
s 4. Prepare slides of sources of danger and high—rlsk
activities.

-

STUDENT ACTIVITY: 1. Read case.histories and comment on employee safety
. procedures. .
2. Evaluate conditions which the instructor has des-

‘ cribed. Suggest remedies.

,/’( \ 3. Role play operation or maintenance procedures. Se-
lect proper salety equipment and name the sources of
danger and high-xisk activities. Develop a manual of
safety procedures the sludge dewatering unit.

4. Identify sources of danger and high—risk activities
“~ pictured in slides.

KLLLLKLDDDDD>
’ . Y
OBJECTIVE 14a.4: Identify the components of a sludge dewatering unit.
; Explain the purpoge of each component, how the component
s worke and why it is important. '
* ~CONDITIONS: Given a sludge dewatering unit, unit components or a
v, ’ diagram, model or photographs of a unit and a list of
components.
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- ACCEPTABLE PERFORMANCE:
) /ﬂ '

INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

&

OBJECTIVE 14a.5:

CONDITIONS:

. ; 4]
Sludge Dewatering i%
1

The student will:

¢ prov

o« \
. qkhasnsﬂ

7

. Identify components of the sludge dewatering unit and

asgociated equipment:

agitator mixing tank

air receiver oil valve

blowenr piping

chemical conditioner roller

chemical feeder rotameter

conveyor belt seraper » )
drum sludge pump :

filter media
filtrate pump

vacuum gage
vacuum pump

17

fire-fighting equipment valve

first-aid kit

Explain the purpose of each component, how the compo-
nent works and why it is important. :

1. Point out and name components in diagrams, photo-
graphs or models.

2. Arrange photographs or models of components in the
workshop for student identification. ‘

3. Point out and name components during a plant tour. .

4. Question the students about the purpose of each com-
ponéht, how the component works and,why it is impor-
tant. .

1. Identify the components which the instructor names on

diagrams, photographs or models.

2. Identify the components at stations in the workshop
in writing. :

3, Identify components during a plant tour.

4. Explain the purpose of each compdﬁtnt, how the compo-

; nent works and why it is important.

<LLKKL>>>O>>

Describe the normal operation procedures for the 8ludge
dewatering unit components listed above.

Given a sludge dewatering unit or slides or photographs

of a sludge dewatering unit, a list of components of the
unit, a checklist of cgaracteristics and a normal opera-
tion procedures manual:
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ACCEPTABLE PERFORMANCE:

INSTRUCTOR ACTIVITY:
T //"‘\k

STUDENT ACTIVITY:

| [Kc

wll Toxt Provided by ERIC
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The student will:

1.

2.

3.

|

Describe the characteristics of each component which
the operator checks to determlne wb®ther the compo-
nent is functioning normally, commenting on:

color Pressure
corrosion sound
flow E , temperature
motion : vacuum
odor vibration
position

Name the sense or indicator which monitors each char-
acteristic.

Lxplain how often the characteristics of each compo-
nent must be checked and why the component must be
checked on this schedule.

Describe what an operator does if the characteristics
of a component indicate that it is not functioning
normally, including: .
making adjustments
deciding about corrective’ maintenance
reporting to supervisors
reporting in written records~

v

.= Explain why a component's characteristics must be re-

turned to normal.

Describe routine sampling for the sludé; dewatering
process.

List routine calculations for the sludge dewatering
process.

Describe routine proqedures for recording data.

Describe -the characteristlcs of the components of the
sludge dewatering unit. Y

Describe the normal operation procedures for the
sludge dewatering unit. Use color pictures.

Describe the normal operation procedures during a
slide show af components of the sludge dewatering
unit.

. Describe and explain the normal operation brocedures b

during a plant tour. ZListen to the student's des-
cription of the procedures.

-

. Donelop a checklist, listing the components of the
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g oludge dewatering unit end their normal character-
istics.

. Develop a manual of normal operation procedures.

. Degeribe the normal operation procedures during a
clide show of componentgc of* the sludge dewatering
unit.

4. Obgerve and degeribe the normal operation procedured

during a plant tour.

w N

KLKLLLKL>O>05>

OBJECTIVE 14a.6: Perform the normal operation procedurcs for the oludge
' _dewatering unit.

CONDITIONS: . Given a sludge dewatering unit, the manual of normal op-
" eration procedures which the student has developed for
the sludge dewatering unit and basic referénces.

-

ACCEPTABLE PERFORMANCE: . The student will:

/ Check and evaluate the characteristics of each compo-
nent, explaining his actions.

Perform the procedures which an operator follows if
the characteristics of a component indicate that it
is not functioning normally.

‘ Perform the routine sampling.
5 \ Perform the routine calculations.

Perform the routine record keeping.

—

INSTRUCTOR ACTIVITY: . Observe the student demonstrating normal operation
procedures in a dry run in a treatment plant.
2. Observe the student performing normal operation pro-

cedures in a treatment plant.

STUDENT ACTIVITY: 1. Demonstrate jhe normal operation procedures in a dry
run in a treatment plant.
2. Perform and explain the normal operation procedures
in a treatment plant.
/ '
<CLLCLLCI>>>>> h
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OBJECTIVE 14a.7:
.. %"Q) <

CONDITI o

)

ACCEPTABLE PERFORMANCE:

- INSTRUCTOR ACTIVITY:

¢ a

STUDENT ACTIVITY:

'?

3

Describe and perform the start-up and shut-down proce- .
dures for the sludge déWatertng unit.- .

Ix

L)

7 -

" Glven a'mock-up, model or photograph of a sludge dewa-
tering unit and a sludge dewatering unit with the manu-
facturer' '8 operation manual.

/
The student will: -

Start up and shut down a sludge dewatering unit, fol-
lowing the manufacturer 8 instructions.

A

l.’Demonstrate and perform the start-up procedures in a
treatment plant.
2. Demonstrate ard perform the shut-down procedures in a R
treatment plant.
3. Observe the-Student performing the start-up proce-
dures in a treatment plant. a
4. Observe the student performing the shut-down proce- '
dures in a treatment'plant
5. Observe the student as he evaluates his start-up pro-
cedures. -
6. Observe the student as he evaluates his shut- down
- procedures. . . .
N
v N t
1. DeScribe the start-up proccdures in a dry run in a-
.  treatment plant.
2. Describe the shut-down procedures in a dry run in a
treatment’ plant.
3. Perform the start-up procedures in a treatment plant.
4. Perform the shut-down procedures in a treatment
plant.
5.. Evaluate the operatlon of the sludge dewatering unit
to determine whether correct start-up procedures have "
‘been used. Use the normal operation procedures man-
ual ghich the student has developed (See objective
1.4,
6. Evaluate.the operation of the sludge dewatering unita
, to determine whether correct shut-down procedures
have beén used. Use the normal o tion procedures i 4
manual which the student has devéfoped. (See objec- |
tive 1.4.) _ L

&4
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. OBJECTIVE 14a.8:

CONDITIONS:

ACCEPTABLE PERFORMANCE:

INSTRUCTOR ACTIVITY:

Sludge Dewatering i%
° ‘ 4"‘4‘ mo‘gﬁ

.

Deseribe the abnormal operation pﬁacédurea for the
sludge dewatering process. o :

Given a wastestream in a treatment plant or color photd-
graphs of a wastestream, a checklist of the conditions

of the wastestream and plant records and reference matg-
‘rials. :

_ The student will:

Evaluate the wastestream for abnormal conditions,
commenting on:

alkalinity level o
filterabilit "pH : ‘
flow ’ gludge density

Describe the cause and effect of the abndrmgl condi=
tion. ’ "

~

Explain how often the condition of the wastestream
must be checked.

Describe what an operator does if he observes abnor-
mal conditions, including:

operational changes

reporting’ to supervisors

sampling procedures

Deseribe how the actions of the operator will improve
the condition of the wastestream.

1. Describe and explain the abnormal éonditions of the
wastestream illustrated in color pictures: ’

2. Describe and explain the abnormal operation proce-
dures illustrated in pictures and described in plant
records and case histories.

3. Describe and explain the abnormal operation proce-
dures during a slide show.

4. Describe and explain the abnormal operation proce-
dures during a plant tour. Listen to the student's
description of the procedures. :

1. Evaluate and explain the abnormal conditions of the
wastestream which are illustrated in color pictures.

2. Describe and explain the abnermal operation proce-
dures illustrated in pictures and described inplant
4records and case histories.

L‘jzéz_
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OBJECTIVE 14a.9:

CONDITIONS: .

ACCEPTABLE PERFORMANCE:

3. Describe and explain the abnormal operation prooe-‘
dures in a class discussion after a slide show.

4. Evaluate and explain the condition of the wastestream

‘during a plant tour. Describe and explain the abnor-
mal operation procedures ‘

<<<<<<>>>>>>‘

Describe the preventive maintenance proaedurea fbr the
gludge dewatering unit.

of a sludge dewatering unit and reference materi
ineluding:

ingpection records :
manufacturer's maintenance guides
plent drawings and specifications
preventive maintenance schedule

Given a sludge dewatering unit or pictures and dgswinge

The student will:

Describe these preventive maintenanoe procedures for
the sludge dewatering unit:
Cleaning
blower
chemical conditioner
chemical feeder

blower

chemical conditioner
chemical feeder
conveyor belt

filter media mixing tank

" pumps 0il valve
filtrate pumps
sludge filtrate )
vacuum sludge

roller vacuum

scraper roller

Lubrication scraper
agitator vacuum gage
blower valve

chemical conditioner Painting

chemical feeder agitator

0il valve air receiver

pumps blower
filtrate chemical conditioner
sludge chemical feeder
vacuum : drum :

Mechanical adjustment mixing tank
agitator piping

*

g
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L . ., Painting (continued) ,fire-fighting equipment -
) pumps first-aid kit - .
//,filtrate rotameter
sludge Wear measurement
vacuum conveyor belt
- Replacement ~ roller: .
filter media scraper
Name the reference materials and toola needed to per-
form the preventive maintenance procedures

_Explain how often each preventive maintenance proce-~
dure must be performed "

) _ Explain how an.operator determines whether a compo-"
- ' nent needs preventive maintenance.

Describe what an operator does if a component needs
preventive maintenance.

= Explain why each preventive maintenance procedure is
important.

INSTRUCTOR ACTIVITY: 1. Describe and explain the preventive maintenance pro-
cedures for the sludge dewatering unit. -
2. Describe and explain the preventive maintenance pro-
: , cedures during a slide show.
- 5 3. Describe and explain the preventive maintenance pro-
cedures during a plant tour.

STUDENT ACTIVITY:: 1. Develup a preventive maintenance schedule and a man
. ual of preventive maintenance procedures.
‘2. Observe, describe and explain the preventiye mainte-
nance procedures during a slide show.
3. Observe, describe and explain tue preventive mainte-
. ’ . o nance procedures during a plant tour.

<K< LO>OB>>

!

OBJECTIVE 14a.10: Perform the preventive maintenance procedures for the
' sludge dewctering unit.

CONDITIONS: ' Given a sludge dewatering unit and tools and reference
' materials, including:
inspection records
manufacturer!s maintenance guides
plant drawings and specifications
preventive maintenance schedule

' - 30
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ACCEPTABLE, PERFORMANCE:

INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

. o
OBsLCTIVE 14a. 11:

CONDITIONS:

ACCEPTABLE PERFORMANCE:

The student will:

Select the reference materials and tools needed to
perform the preventive maintenance procedures.

Apply the preventive maintenance schedule for the a
sludge dewatering unit, explaining his actidils. k’
when

Perform the procedures which an operator follows

a component needs preventive maintenance, explaining
his actions. <o

2

. Set up simulated situations in the workshop.

. Observe student inspection of a treatment plant.

. Observe the student performing the preventive mainte-
nance procedurgs in a treatment plant.

W N+

1. Small groups of students perform the preventive main-
tenance procedures in simulated situations in the
workshop. v

2. Inspect a treatment plant. Evaluate and explain the
preventive maintenance procedures. :

3. Perform and explain -the preventive maintenance pro-
cedures in a treatment plant.

<LLKLKLKLDEEOOD>D>

Deseribe the ééaZective maintenance procedures for the
sludge dewatering unit componments listed on page 17.

+

Given a sludge dcwatering unit or a mock-up, photograpﬁs
or drawings of a sludge dewatering unit, the manual of
operation procedures which the student has developed for

the sludge dewatering unit, tools and reference materi-
als, including: )

catalogue of replacement parts
equipment catalogues .
manufacturer's maintenance guides

The student will:

Deseribe how an operator evaluates each compohent of
the sludge dewatering unit for corrective mainte-
nance, commenting on:

color . ‘ flow

corrosion ‘ motion:
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STUDENT ACTIVITY:

OBJECTIVE 14a.12:

CONDITIONS:

b > s
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odor ' temperature
pogition vacuum o
pressure vibration n

sound
Explain why a component hag malfunctioned

Neme the reference materials and tools needed to per-
form the corrective maintenance.

' Describe what an operator does when he discovers a
malfunction, including:
evaluation of capabilities of plant peraonnel to
perform the procedures é
gelection of replacement parts
record keeping

Describe how the operator corrects the malfunction.

1. Describe and explain the corred‘f&e malntenance pro-
cedures for the gludge dewatering unit, using dia-
grams and pictures.

2. Desctribe and explain the corrective maintenance pro-
cedures during a slide show. o

3. Desgribe and explain the corrective malntenance pro-

cedires during treatment plant tours.

//’

ceures in situations described or pictured by the

1. Dégcribe and explain the corrective maintenance pro-
in

t{ructor. »

g, Describe and explain the corrective maintenance pro-

cedpres during a slide show.
3. Observe, describe and explain the corrective mainte-
nance procgdures during a treatment plant tour.

<K LLLKLKARD>>D>>

W
Perform the cié&

sludge dewater¥@py unit components. -

Given a sludge dewatering unit or unit components, the

operation procedures manual which the student has devel-

oped, tools and reference materials, including: |
catalogue of replacement parts
equipment catalogues .-
manufacturer's mainfenance guldes
manufacturer's operation manual

‘
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ACCEPTABLE PERFORMANCE:

INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 14a.13:

CONDITIONS:

e

I3
'

The student will:

w N

- Set up simulated situations in the workshop.
. Observe the student as he evaluates the components in

Evaluate the components of the 8ludge dewatering unit
for corrective maintenance, explaining why a compo-
nent has malfunctioned and commenting on:

color . pressure I\
corrosion sound

flow temperature

motion vacuum

odor ¢ vibration

position ’

~S¢1ect the reference materials and tools needed to
perform the corrective maintenance.

Perform the procedures which an operator follows when
a component malfunctions, including:
evaluation of capabilities of plant personnel to
perform the procedures A
selection of replacement parts
record keeping :

Correct the malfunction.

-

a treatment plant.

. Observe the student performing the corrective mainte-
‘nance procedures in a treatment plant.

\ ~

. Small groups of students perform andvexplaﬁn the cor-

rective maintenance procedures in simulated situa-
tions in the workshop.

. Evaluate the components for corrective maintenance.
. Perform and explain the corrective maintenance proce-

dures in a treatment plant. ®

<LK KK>D>E>>>

Perform the safety procedures for the sludge dewatering
unit and demonstrate how they proteect employees and

visitora.

Given a list of oeration or maintenance procedures, the
student's manual of safety procedures, tools and safety.
equipment.

v Lt
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. ACCEPTABLE PERFORMANCE:

-

INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

L3

OBJECTIVE 14a.14:

CONDITIONS:

ACCEPTABLE PERFORMANCE:

The student will:

Identify hazardous conditions in the sludge dewater-
ing unit, commenting on:

high-rigk activities

sources of danger ‘ '

safety equipment

Explain how the procedures Protect employees and
visitors.

Recommend corrective p§9cedures and correct the un-
safe condition .

Set up ‘Bimulated situations in the workshop.

. Observe the student as he evaluates the safety condi-
tions in a treatment plant.

3. Observe the student performing the safety procedures

in a treatment plant. ‘

N+

1. Evaluate safety conditions in simulated situations
and reconmend corrective procedures.

. 2. Evaluate safety conditions in a treatment plant and

recomumend corrective procedures.
3. Perform the safety procedures in a treatment plant.

A
<LLLLLDOOOOOD>

Compare other sludge devatering wnits to the vacuum fil-
ter unit with cloth (composzte model plant unit 0).

Given a process unit and reference materials, including:
equipment catalogues
laboratory reports.
manufacturer's bulletins ,
manufacturer's operation manuals
plant maintenance and oasration records,

The student will:

Compare composite model plant unit O with:
a continuous feed centrifuge,
a vacuum filter unit with coil.
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Consider:
availabllity of replacement parta
capital costs ~ ‘ . ’
* dependency on aurrounding environment
eagse of repair
, : efficiency
. _ flow-handling capabilities
: . maintenance ¢ogts
nuisance to neighbors
operational costs
operational gkills
personnel requirements
reliabllity
- . registance to upset
. sensitivity of controls
gpace requirements
waste-handling capabilities

INSTRUCTOR ACTIVITY: 1. Prepare a chart for tabulation of information about
‘the units.
2. Compare composite model plant unit O with the
other units.
3. Help the student to collect information for reports
on the advantages and disadvantages of each unit.

STUDENT ACTIVITY: 1. List information about the units on a chart.
2: Compare the units in a panel discussion.
. 3. Write a report on the advantages and disadvantages of
Qﬁ each unit.

<KCLLLOIDOO>O>

OBJECTIVE 14a.165: Name and locate the components of the sludge dewatering
: ' unit listed on page 17. Name and gelect reference ma-
terials which explain the normal operation procedures,
the purpose of each component, how the component works
: and why it ig important. :

, \

CONDITIONS: Given a sludge dewatering unit, unit. components or a
diagram, model or photographs of a unit and reference
materials, including:

contractor's plans of the sludge dewatering unit
manufacturer's maintenance guldes
operation ahd maintenance manuals
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ACCEPTABLE PERFORMANCE: The student will:
b ’ Name and locdte the components of the sludge dewater~
ing unit. . ' -

Name and selectr reference materials which explain the -
normal operation procedures, the purpose of each com=~
ponent, how the component works and why it is impor-
tant. ‘ b

INSTRUCTOR ACTIVITY: 1. Point but components of the sludge gﬁwatering unit on
' diagramg, photographs or models.

2. Listen to the student naming the components and the 7

applicable reference materials during a plant tour.
- 3. Name amd display the reference materials which des-
cribe the sludge dewatering unit and‘normal operation
procedures. ,
‘ A, |
STUDENT ACTIVITY: . 1. Name the components which the instructor points.out
on diagrams, photographs or models.
. 2. Name the components which the instructor points out
during a plant tour and name the reference materials
which apply to the components. - . .

3. Name and select the reference materials which des-
cribe the sludge dewatering unit and normal operation
procedures. . '

<LLLLLOO>>O>> v
+ &
OBJECTIVE 14a.16: Perform the abnormal operation procedures for the sludge
dewvatering™unit.
CONDITIONS: Given a wastestream in a treatment plant and reference
materials, including:
industrial waste records ‘
operation logs -
operator manuals
plant performance guides
ACCEPTABLE: PERFORMANCE : The student will: .

Evaluate the wastestream for abnormal conditions,
commenting on: :

A . alkalinity , level
filterability PH
™ flow sludge density
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INSTRUCTOR ACTIVITY:

~

wr

Select the references he needs to return the waste-
gtream to normal.

Perform the abnormal operation procedures,

-

. Observe the student as he evaluates the wastestream

in a treatment plant.

. Degeribe the references needed to correct abnormal

conditions of the wastestream.

- Obsexye the student performing the abnormal operation

procedures in simulated situations and in a treatment .

. plant.

. STUDENT ACTIVITY:

it e A

. Evaluate the wastestream in a treatment plant.
. Select the references needed to correct abnormal con-

ditions of the wastestream,

. Perform the abnormal operation procedures in simula-

ted situations or in a treatment plant.

J

a

<LKLLLLI>>O5>>
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MODULE 1B
SLUDGE DEWATERING

4 continuous feed centrifuge unit

Composite Model Plant Unit O
®

module fhe student will learn to perform all the activitiee

in the objectives as they apply to a continuous feed centrifuge unit.
READ PAGES 1 TO 11 BEFORE USING THIS MODULE. . )

14b.1
14b. 2

14b.3 .

1

14b. 4

14b.5

14b.6

Identify the sludge dewatering unit.

Describe the sludge dewatering procese in technical.and non- -
technical terms.

Describe the safety procedures for the sludge dewatering unit
and explain how the procedures protect employees and vigi-,
tors. . '

Identify the componente of a sludge dewatering unit. Explain
the purpose of each component, how the compgnent worke and
why it 18 important.

Desgribe the normal operation procedures for the eludge dewa-
tering unit componente listed on page 34.

Perform. the narmal operation procedures for the eludge dewa-

© tering unit.

14b.7

14b.8

14b.9

Deseribe and perform the start-up and shut-down procedures
for the sludge dewatering unit. '

Degeribe the abmormal operation procedures for the eludge de-
watering process.

Describe the preventive maintenance procedures for the sZudye.'

- dewdtering unit. .

14b. 10
14b.11
14b. 22
14b.13
14b.14

14b.15

Perform the preventive maintenance procedures for the sludge
dewatering unit. ‘
Describe the corrective maintenance procedures for the sludge
dewatering unit components listed on page 34.

Perform the corrective maintenance procedureg for the sludge .
dewatering unit components. '
Perform the safety procedures for the sludge dewatering unit
and demonstrate how they protesk employees and visitors.
Compare other sludge dewatering unité to the continuous feed
centrifuge unit Ycomposite model plant unit 0).

Name and locate the components of the sludge dewatering unit
lieted on page 34. Name and select reference materials

which explain the normal operation procedures, the purpose of
each component, how the component works and why it is impor-

tant.
36
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14b.16 Perform the abnormal operation proceduree for the eludge de-
watering unit.

REsouﬁtﬁs: 3 116 120 125 141 - 143 144 307 308 309 316

317 320 - 321 324 421 459 511 551 552 553 55,
937 990 1033 1034’ 1399 . )
<<;<<<>>>>>>f K .
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OBJECTIVE 14b.1: Identify the oludge dewatering unit. : ,
CONDITIONS: " Given a unit, a model of a unit or a photograph of a .
. " unit.
ACCEPTABLE .PERFORMANCE: The student will: y
Indicate whether the process unit is used for sludge
[ - dewatering.
: INSTR&CTOR ACTIVITY: 1. Point out characteristics which distinguish the

sludge dewatering unit from other process units.

f

STUDENT ACTIVITY: 1. Develop a picture file of sludge dewatering units.

Mark distinguishing characteristics.

- <<<LLLI>>>>>>
™~
OBJECTIVE 14b. 2: Deseribe the sludge dewatering process zn technical and

nontechnical terms.

" ¢

CONDITIONS: P Given-photographs of the sludge dewatering unit.
/ : “ : , ¢ g
ACCEPTABLE PERFORMANCE: The student will:

-" Describe the sludge dewatering unit.
Describe the purpose of sludge dewatering.

Describe how sludge dewatering affects
solids disposal
pumping and piping
effluent disposal {
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INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 14b. 3:

CONDITIONS:

ACCEPTABLE PERFORMANCE:

() »

L

Y

1. Use diagrams, photographe and slidec to describe
oludge dewatering. '

2. Describe the sludge dewatering procéfic during a plant
tour. React to the ctudent's description of the pro-
cess. »

1. Describe the gludge dewatering process while viewing
photographeg, diagramc and slides.

2. Observe and describe the cludge dewatering procece
during a plant tour.

KLIKLKLD>OOO>>>

A
Describe the safety procedurec for the sludge dewatering
wunit and explain how the procedures protect employees
and vigitors.

Given a list of operation and maintenance procedures.

The studént will:

Desceribe the safety procedures for ‘the sludge dewa-
tering unit, commenting on:
High-risk activities
removing debris from channels
. working with switches in automatic positio
Sources of danger _e
acld wastes
caustic wastes
chemical slurries
deep wells
electrical equipment
explosive gases
moving paris
open doorg akd covers
slippery walks .

toxic gases ST
welding torches
Safety equipment
belt guards ., o) ¢
ear plugs ° ’

fire~-fighting equipment

first-ald kit , "
lockout tags and keys

proper lighting

.40
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Safeéty equipment ‘(‘c;OnAtinued)
protective clothing ¢
railings '
5 "' gtair safety treads >
_ventilation system ) R
Explaln how the procedures protect employees and
visitors.
INSTRUCTOR ACTIVITY: 1. Discuss treatment plant. case histories '
v 2. Describe the conditions in a plant and ask for eval-
. uation.
3. Describe the safety procedures for ‘each operation and
maintenance procedure : .
. 4. Prepare slides 'of sSources of danger and high-risk
w ) ) ' activities, .
STUDENT-ACTIVITY: 1. Read case histories and comment on employee safety
procedures.
2. Evaluate conditions which the instruc%or has des-
cribed. Suggest remedies.
3. Role play operation or mdintenance procedures. Se-
* lect proper safety equipment and name the sources of
danger and high-risk activities. Develop a manual of
o safety procedures for the sludge dewatering unit.
. 4. Identify sources of darger and high-risk activities -
‘ pictured in slides.
LLLLLKLKODDDD> ’ "

OBJECTIVE 14b.4: - Identify the components of a sludge dewatertng unit.
Explain the purpose of each component, how the compo-
nent works.-and why it 1§ important:

: CONDITIONS: o Given a sludge'dewatering unit, unit components or a

& _ diagram, model er photographs of a unit and a list of

; components.

ACCEPTABLE PERFORMANCE: The student will:
i Identlfy componentS'of the sludge dewatering unlt and
. 0 associated equipment: ’

belt conveyor chemical conditioner
blower chemical feeder
centrifuge fire-fighting equipment




@

INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

A

OBJECTIVE 14b.5:

{1
U

Na o
first-aid kit screw conveyor
mixing tank : . sludge pump .
motor variable speed drive

pressure gage

Explain the purpose of each component, how the compo-
nent works and why it is important.

1. Point out and name components in diagrams, phgto—
graphs or models.

2. Arrange photographs or models of components in the
workshop for student identification,

3. Point out and name components during a plant tour

4. Question the students about the purpose of each com-
ponent, how the component works and why it is impor-
tant.’

Q@

.

1. Identify the components whicH the instructor names on
diagrams, photographs or models.

2. Identify the components at stations in the workshop
in writing.

3. Identify components during a ‘plant tour.

4. Explain the purpose of each component, how the compo-
nent works and why it is important.

<LLLLL>D>>>0>>

Deseribe the normal operation procedures for the sludge

\\\\/{//égﬁ&tering unit components ligted on page 34.

CONDITIONS:

ACCEPTABLE PERFORMANCE:

_/‘\\1

a

T

Given a sludge dewatering unit or slides or photographs
of a sludge dewatering unit, a list of\components of the
unit, a checklist of characteristies and a normal opera-
tion procedures manual.

The student will:”?

* Describe the characteristics of each component which
the operator checks to determine whether the compo-
nent is functioning normally, commenting on:

color - pressure
corrosion sound

flow temperature
motion vacuum

odor vibration
position
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Name the gense or indicator which monltors each char-
acteristic. °
" Explain how often the characteristics of each compo- -
! nent must be checked and why the component must be
checked on this schedule.
Describe what an operator does if the characteristics
of a component indicate that it is not fuynctioning
normally, including:
‘ making adjustments
deciding about corrective maintenance
reporting to supervisors
N T _ reporting in written records
Explain why a component's characteristics must be re-
turned to normal.,
Describe routine %ampling for the sludge dewatering
process.
List routine calculations for the sludge dewatering
process.
Describe routine pfocedures for recording data.
INSTRUCTOR ACTIVITY: 1. Describe the characteristics of the components of the
« sludge dewatering unit. o
2. Describe the normal operation procedurss for the
sludge dewatering unit. Use color pictures.
3. Deseribe the normal operation procedures during a
. slide show of components of the sludge dewatering
unit. "

- 4. Describe and explain the normal operation procedures
during a plant tour. Listen to the student's des-
cription of the procedures.

| STUDENT ACTIVITY: 1. Develop a checklist, listing the components of the

g sludge dewatering unit and their normal characteris-
: - ties.

| ) 2. Develop a manual of normal operation procedures.

} b 3. Describe .the mormal operation procedures during a

] ) slide show of components of the sludge dewatering

: unit.

: 4. Observe and describe the normal operation procedures
. g &? during a plant tour.

z
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'OBJEC$IVE 14b.6: Perform the normal -operation procedures fbr the sludge'
: . dewvatering unit.

Given a sludge dewatering unit, the manual of nermal op-

CONDITIONS: ,

- eration procedures which the student has developed for
. the sludge dewatering unit and basic references.
ACCEPTABLE PERFORMANCE: The student will:
Check and evaluate the characteristlcs of each compo-
. . nent, explaining his actions.
— ’ Perform the procedures which an operator follows if .
the characteristics of a component indicate that it
v is not functioning normally.
Perform the routine sampling.
Perform the routine calculations.
JPerform the routine record keeping.

INSTRUCTOR ACTIVITY: ' 1. Observe the student demonstrating normal operation

' ) procedures in a dry run in a treatmeat plant.

2. Observe the student performing normal operation pro-
cedures in a treatment plant.

STUDENT ACTIVITY: " 1. Demonstrate the normal oﬁeration procedures 'in a dry

' run in a treatment plant.
2. Perform and explain the normal operation procedures
in a treatment plant.
€L LLLLDODED>>
. . >

OBJECTIVE 14b.7: Describe and perform the start-up and shut-down proce-
dures for the eludge dewatering unit.

CONDITIONS: Given a mock-up, model or photograph of a sludge dewa-
tering unit and a sludge dewatering unit with the manu-
facturer's operation manual.

ACCEPTABLE PERFORMANCE: The student will:

Start up end shut down a sludge dewatering unit, fol-
lowing the manufacturer's instructions.

44
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INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 14b. 8:

- CONDITIONS:

A

1. Demonstrate and perform the start-up procedures in a
treatment plant.

LI

" 2. Demonstrate and perform the shut-down procedures in a

ACCEPTABLE PERFORMANCE:

o=

treatment plant.

3. Obgerve the student performing the start-up proce-
dures in a treatment plant.

4. Observé the student performing the shut-down proce-
dures in a treatment plant.

5. Observe the student as he evaluates his start-up pro-

"~ cedures. )

6. Observe the student as he evaluates his shut-down
procedures.

1. Describe the start-up procedures in a dry run in a
treatment plant. '

2. Describe the shut-down procedures in a dry run in a
treatment plant.

3. Perform the start-up procedures in a treatment plant.

4. Perform the shut-down procedures in-a treatment
plant.

5. Evaluate the\bperation of the sludge dewatering unit
to determine whether correct start-up procedures have
been used. Use the normal operation procedures man-
ual ghieh the student has developed (See objective
1.4. ‘

6. Evaluate the operation of the sludge dewatering unit
to determine whether correct shut-down procedures
have been used. Use the normal operation procedures
manual wiich the student has developed. (See objec-
tive 1.4.)

<KLKKLKL>DD>>>

Descrzbe the abnormal operation proceduree for the
sludge dewatering process.

Given a wastestream in a treatment plant or color pho-
tographs of a wastestream, a checklist of the conditions !
of the wastestream and plant records and reference ma-
terials.

The student will: )

Evaluate the wastestream for abnormal conditions,
commenting on: ¢
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‘\ , alkalinity*’ ’ level
| filterability o ~ PH
‘ ) flow sludge density
Describe the cause and, effect of the abnormal con-
dition. '

Explain how often the comdition of the wastestream
must be checked.

Describe what &n operator does if he observes ab-
. normal conditions, incldding:
operational changes
~ ' reporting to supervigors ;
sampling procedures p

Describe how the actions of the operator will improve
the condition of the wastestream..

INSTRUCTOR ACTIVITY: 1. Describe and explain the abnormal conditions of the

: : . _ : wastestream illustrated in color pictures.

& 2. Describe and explain the abnormal operation proce-
dures illustrated in pic®ures and described in plant
records and case histories.

3, Describe and explain the abnormal operation proce-
dures during a slide show.
/4. Describe and explain the abnormal operation proce-
a * dures *during a plant tour. Listen té the student's
deseription of the procedures. ) ‘
, , \,
STUDENT ACTIVITY: ’ 1. Evaluate and explain the abnormal conditions of the
. wastestream which are illustrated in color pictures.
2. Describe and explain the abnormal operation proce-
dures illustrated in pictures and described in plant
records and case histories.
3, Describe and explain the abnormal operation proce-
dures in a class discussion after-a slide show.
4. Evaluate and explain the condition of the wastestream

during a plant tour. Describe and explain the abnor-
mal operation procedures.

<LLLLLDO>OO>>>

t

OBJECTIVE 14b.9: Describe the preventive maintenance procedures for the
sludge dewatering unit.
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CONDITIONS:

ACCEPTABLE PERFORMANCE:

Sludge

‘Given a sludge dewatering unit or pictures and drawings

of a sludge dewatering unit and reference materials,q\\
including:

,Jingpection records

manufacturer's maintenance guldes
plant drawings and specifications
preventive maintenance schedule

~

The_student will:

Describe these preventive maintenance procedures for
the sludge dewatering unit:

Cleaning chemical conditioner
belt conveyor chemical feeder
blower motor
centrifuge pressure gage

chemical conditioner screw conveyor

chemical feeder 8ludge pump
motor variablgtspeed drive
‘ 8CTeW conveyor Painting -

sludge pump ©  blower

variable speed drive centrifuge
Lubrication chemical conditioner
~belt conveyor chemical feeder

blower mixing tank

centrifuge motor

chemical conditioner screw conveyor

chemical feeder sludge pump

motor variable speed drive

screw conveyor Replacement

sludge pump fire-fighting equipment

variable speed drive
Mechanical adjustment

belt conveyor

blower

centrifuge’

first-aid kit
Wear measurement

belt conveyor

centrifuge

Name the reference materials and tools needed to per—
form the preventive maimtenance procedures.

Explain how often each preventive maintenance proce-
dure must be performed.

Explain how an operator determines whether a compo-
nent needs preventive maintenance.

Describe what an operator does if a component needs
preventive maintenance.

Explain why each preventive maintenance procedure is
. important.

47




, ' d‘“eo' m‘;

INSTRUCTOR ACTIVITY:

OBJECTIVE 14b.10:

CONDITIONS:

-

ACCEPTABLE PERFORMANCE:

INSTRUCTOR ACTIVITY:

[ 3

Sludge Dewatering iw
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1. Describe and explain the preventive maintenance pro-

cedures for the sludge dewatering unit.
2. Describe and explain the preventive maintenance pro-
cedures during a slide show. : :
3. Describe and explain the preventive maintenance pro-
cedurei during a plant tour.

1. Develop a preventive maintenance schedule and & man-
ual of preventive maintenance procedures.

2. Observe, describe and explain the preventive mainte-
nence procedures during a slide show. ’

3. Observe, describe and explain the preventive mainte-
nance procedures during a plant tour.

<<L<LL>OO>>>

Perform the preventive maintenance progedures for the
sludge dewatering unit.

Given a sludge-dewatering unit and tools and reference
materials, including:
ingpection records
manufacturer's maintenance guldes
plant drawings and specifications
preventive maintenance schedule

Y
The student will:
Select the reference materials and tools needed to
perform the preventive maintenance procedures.

Apply the preventive maintenance schedule for the
sludge dewatering unit, explaining his actions.

Perform the procefures which an operator follows when
a component needs preventive maintenance, explaining
his actions.

1. Set up simulated situations in the workshop.

2. Observe student inspection of a treatment plant.

3. Observe the student performing the preventive mainte-
nance procedures in a treatment plant.
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. STUDENT 'ACTIVITY: - 1. Small groups of students perform the preventive main-
' tenance procedures in simulated situations ipgthe
workshop. f
2. Inspect a treatment plant. Evaluate and expfain the
. Preventive maintenance procedures. )
3. Perform and explain the preventive maintenance proce-
. dures in a tfeatment plant.

<<dK<OO>>>>

y
OBJECTIVE 14b.11: Describe theCorrective maintenance procedures for the
sludge termng unit components listed on page 34.

CONDITIONS: " Given a sludge dewatering unit or a mock-up, photographs
: " or drawings of a sludge dewatering unit, the menual of
operation procedures which the student has developed for
the sludge dewatering unit, tools and reference materi-
als, including:
catalogue of replacement parts
equipment catalogues .
manufacturer's maintenance guides

ACCEPTABLE PERFORMANCE: The student will:

Describe how an operator evaluates each component of *
the sludge dewatering unit for corrective mainte-
nance, commenting on:

color , pressure

corrosion o gound .

flow temperature

motion vacuum

odor ' vibration

position ‘

Explain why a component has malfunctioned.

Name the reference materials and tools needed to per-
‘ form the corrective maintenance. '

Describe what an operator does when he discovers a
malfunction, including:
evaluation of capabilities of plant personnel to
perform the procedures
- , selection of replacement parts
record keeping

Describe how the operator corrects the malfunction.

ERIC | T4
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INSTRUCTOR ACTIVITY: 1. Describe and explain the corrective maintenance pro-
. o' cedures for the sludge déwatering unit, using dia-

gramgs and plctures.

2. Describe and explain the corrective maintenance pro-
cedures during a slide show.

3. Describe and explain the corrective maintenance pro-
cedures during treatment plant tours. ’ﬁ\\\\

-

STUDENT ACTIVITY: 1. Describe and explain the corrective maintenance pro-
S cedures in situations decgeribed or pictured by the
1 instructor.
2. Descr%%e and explain the corrective maintenance pro-
cedures during a slide show. ’
3. Observe, describe and explain the corrective mainte-

nance procedures during a treatment plant tour. 71
KLKLKLKLLK>D>D>>>
. J .
OBJECTIVE 14b.12: : Perform the corrective maintenance procedures for the

sludge dewatering unit components.

CONDITIONS: Given a-sludge dewatering unit or-unit components, the
- operation procedures manual which the student has devel-
oped, tools and reference materials, including:
catalogue of replacement parts
equipment catalogues
! o ' manufacturer's maintenance guides
manufacturer's operation manual

e

ACCEPTABLE PERFORMANCE: The student will:

Evaluate the components of the sludge dewatering unit
for corrective maintenance, explaining why a compo-
nent has malfunctioned and commenting on:

color . pressure

corrosion sound

flow . temperature

motion vacuum : ot »
- odor ’ vibration '

position

Select the reference materials and tools needed to
perform the corrective maintenance.
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Perform the procedures which an operator follows when
a component malfunctions, including: -
evaluation of capabilities of plant personnel to
perform the proceduresc
. gselection of replacement parts
- record keeping
Correct the malfunction.
INSTRUCTOR ACTIVITY: 1. Set up simulated situations in the workshop.
2. Obgerve the student as he evaluates the components in
. a treatment plant,
~ _ 3. Observe the student performing the corrective mainte-
nance procedures in a treatment plant.

STUDENT ACTIVITY: 1. Small groups of students perform and explain the cor-
rective maintenance procedures in gimulated situa-
tipns in the workshop.

2. Evaluate the components for corrective maintenance.
3. Perform and explain the corrective maintenance proce-
durec in a treatment plant.
LLCLLKLDODD>O>>
OBJECTIVE 14b.13: = Perform the safety procedurea for the sludge dewatering
' ' unit and demongtrate how they protect employees and
vigitors.

CONDITIONS: Given a list of opefation or maintenance procedures, the

: student's manual of safety procedures, tools and safety
equipment, ¢

71

ACCEPTABLE PERFORMANCE: The student will:

Identify hazardous conditions in the sludge dewater-
ing unit, commenting on:

high-risk activities -

sources of danger

safety equipment

Explain how the procedures protect employees and
visitors.

Recommend corrective procedures and correct the un-
safe condition.

Sl. E
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"INSTRUCTOR ACTIVITY:

\j’é‘fPUDENT ACTIVITY:

OBJECTIVE 14b.14:

CONDITIONS:

-

ACCEPTABLE PERFORMANCE:

%"Asnﬂ‘
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Set up simulated situations in the workshop.

. Observe the student as he evaluates the safety condi-

tions in a treatment plant.
Observe the student performing the~gafety procedures
in a treatment plant: , J

. Evaluate safety conditions in simulated situations

and recommend corrective procedures.

. Evaluate safety conditions in a treatment plant and
-recommend corrective procedures.
. Perform the safety procedures in a treatment plant.

<<<K<K<KLO>>555>

~

Compare other cludge dewatering units to the continuous
feed centrifuge unit (composite model plant unit 0),

Given a process unit and reference materials, including:

equipment catalogues

laboratory reports

manufacturer's bulletins

manufacturer's operation manuals

plant maintenance and operation records

The student will:

Compare composite model plant unit O with:
a vacuum filter unit with cloth.
a vacuum filter unit with coil.

Consilder:
availability of replacement parts
capital costs
dependency on surrounding environment
ease of repair
efficiency
flow-handling capabilities
maintenance costs
nuisance to neighbors
operational costs
operational skills Co-
personnel requirements
reliability
resistance to upset
sensitivity of controls
space requirements
waste-handling capabilities

02
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INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 14b.15:

CONDITIONS: -

ACCEPTABLE PERFORMANCE:

INSTRUCTOR ACTIVITY:

s

1. Prepare a chart for tabulation of information about
the units.

2. Compare composite model plant unit O with the
other units.

3. Help the student to collect information for reports
on the advantages and disadvantages of each unit.

. List information about theé?units on a chart.

1
2. Compare the¢ units in a panel discussion.
3. Write a report on the advantages and disadvantages of
each unit. ‘
L KLKLKLGLKDODODSD>

-

Name and lecate the domponents of the sludge dewatering
unit listed on page 34. " Name and eselect reference ma-
terials which explain the normal operation procedures,
the purpose of_each component, how the component worke
and why it is important.

Given a sludge dewatering unit, unit components or a
diagram, model or photographs of a unit and reference
materials, including:

contractor's plans of the sludge dewatering unit

manufacturer's maintenance guides

operation and maintenance manuals -

The student will: " N

Name and locate the components of the siudge dewater-
ing unit.

Name and select reference materials which explain the
fiormal operation ptocedures, the purpose of each com-
ponent, how the component works and why it is impor- .
tant.

*

»

»
1. Point out components of the sludge dewatering unit on
diagrams, photographs or models.
2. Listen to the student naming the compqnents and the
applicable reference materials during a plant tour.
3. Name and display the reference materials which des-
cribe the sludge dewatering unit and normal operation

procedures.
53 P
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’ STUDENT ACTIVITY: 1. Name the components which the instructor points out
on diagrams, photographs or models.

2. Name the components which the 1ngtructor points -out
during a plant tour and name the reference materlals
which apply to the components. ;

3. Name and select the reference materials which des-
cribe the sludge dewatering unit and normal operation
procedures.

<LKLLLKLDODOD>D>>
i

OBJECTIVE 14b.16: - Perform the abnormal operatzon procedures for the oludge
dewatering unit.

]

CONDITIONS: Y Given a wastestream in a treatment plant and reference
' materials, including:
industrial waste records .
operation logs .
v operator manuals
plant performance guides
ACCEPTABLE PERFORMANCE: The studeht will:
Evaluate Epe wastestream for abnormal conditions,'
commenting on:
alkalinity : level
filterability pH :
flow ‘ sludge density .
Select the references he needs to return the waste-
stream to normal.
Perform the abnormal operation procedures.
INSTRUCTOR ACTIVITY: 1. Observe the student as he evaluates the wastestream
in a treatment plant.

2. Describe the references needed to correct abnormal
conditions of the wastestream.

3. Observe the student performing the abnormal operation
procedures in simulated situatlions and in a treatment
plant.

STUDENT ACTIVITY: 1. Evaluate the wastestream in a treatment plant.

2. Select the references needed to correct abnormal
conditions of the wastestream.

3. Perform the abnormal operation procedures in simula-
ted situations or in a treatment plant.

< <KLLLL>>>>>>

54 }




J‘“Eo 8r4 %

A ' ' 4"41 mo‘*' -

*
GFHG*

. MODULE 15
: ] SOLDS DISPOSAL
] k A multiple hearth ineinerator unit !

Composite Model Plant Unit P

PURPOSE: In this module the student will learn to perform all the activities
in.the ob,jectwes as they apply to a multiple hearth incinerator
unit. READ PAGES 1 T0°11 BEFORE USING THIS MODULE.

i . . 5 .

"OBJECTIVES: 5.1 Ident’t,.fy the solids disposal umt. ‘
‘ 5.2 Describe the solids disposal process in technical and nontech—

nical terms.

15.3 Describe the gafety procedures for the solids disposal unit
. : and explain how thé procedures protect employees and visitors.

15.4  Identify the components of a solids disposal unit. Explain

———  the purpose of each component, how the component works and why - g
‘ it i8 important.

©15.5 Descrilc the normal operation procedu.res for the BOZ'LdB dis-

N

- ‘ posal unit components listed on page 53. .
' o 15.6  Perform the normal operation procedures for the BOZ'LdB dwpos—
. al um,t
‘ 15.7. Describe and perform the start-up and shut-down précedures for
o . the solids disposal unit.

15.8 Deseribe the abnoz'mal operatwn procedures for the solids d'z,s-

- . posal process.

. 15.9° Describe the preventive maintenance procedures for the soZ'Lds
disposal unit. ' L

15.10 Perform the preventive maintenance procedures for the solids
disposal unit.

15.11 Describe the correctiv® maintenance procedures for the BOZ'LdB
disposal ‘unit components listed on page 53. .

15.12 Perform the corrective maintenance _procedures for the solids

- disposal unit components.
. 15,13 Perform the safety procedures for, the solids disposal unit and
b ’ ‘ : demonstrate how they protect employees and visitors.
15.14 Compare other solids disposal units to the multiple hearth in-
o cinerator unit (composite model plant unit P).

15.15 Name and locate the components-of the solids d'z,gposal unit
listed on page 53. Name and select reference materials which
explain the normal operation procedures, the purpose of each
component, how the &omponent works and why it 18 important. Py

]
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15.16 Perform the abnormal operation procedures for the solids dis-

pesal unit.

d

RESOURCES ; © 3116
317 320
554 937

OBJECTIVE 16.1:

CONDITIONS:

ACCEPTABLE PERFORMANCE:

.

q
INSTRUCTOR ACTIVITY:®

STUDENT ACTIVITY:

"OBJECTIVE 15.2:
/

‘CONDITIONS:

ACCEPTABLE PRRFORMANCE:

!

120 325 141 143 4 307 308 309 316
321 324 421 459 51l- 549 551 552 553
990 1033 1034 1399

<LLLLLDODDO5> v

Identify the solids disposal unit.
Given a unit, a model of a unit or a photograph of a

unit.
S

The* student will: ' . Y

Indicate whether the procéss unit is used for solids
disposal.

1. Point out characteristies which Aiﬁtinguish the sol-
ids disposal unit from other process units.

1. Develop a picture file of solids disposal units.
.Mark distinguishing chagacteristics.
<LLLLLDODDDD>

-

Describe the solids dzsposal process in technzcal and
nontechnical terms.

. O
Given“photog%aphs of the solids disposal unit.

The student will:

Describe the SOlldS disposal unit, explaining the
meaning of:

combustion chamber

furnace

Deseribe the purpose of solids disposéi.

’
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INSTRUGTOR ACTIVITY:

STUDENT ACTIVITY/ :

OBJECTIVE 16.3:

CONDITIONS:

. ACCEPTABLE PERFORMANCE:

{ Solids Disposal im g 51
T - ) S

Describe how solids disposal affects pumping and
piping. -0 \ '

1. Use diagrems, photographs and slides to describe sol-
ids disposal. '

2. Describe the solids disposal process during a plant,
tour. React to the student's description of the pro-
cess. . . o

#o

1. Describe the solids disposal proéésé while viewing
photographs, diagrams and slides.

2. Observe and describe the solids disposal process dur-
ing a plant tour. ) -

<LLLLLSBDOD>

Describe the safety proceduree for the solids disposal
it and explain how the proceduree protect employees
vigitors.

Given a 1list of operation-and maintenance procedures.

The student will: - .
Describe the safety procedures for the solids dispos-
al unit, commenting on:
High-risk activities
handling hot materials
removing debris from channels
working with switches in automatic position
Sources of danger '

acid wastes
caustic wastes

- deep wells
electrical equipment , o
explosive gases
flammable paint
heated parts
hot ash
moving paf%s
open doors and covers
slippery walks
toxic gases

o7
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INSTRUCTOR, ACTIVITY:

s f

[\ o

STUDENT ACTIVITY: 1.

OBJECTIVE 15.4:

. Fvaluaie conditions which the instructor has des-

Safety equipment,
electrical lockout tags and keys
fire-fighting equipment .
first-aid kit
protective clothing , !
railings o
- safety glassges ‘ .
stair safety treads

Explain how the procedures protect employees and vis-

1tors.

v

. Discuss treatment plant case histories.
. Describe the conditions in a plant and ask for eval-

uation.

. Describe the safety procedures fdr each operation and

maintenance procedure.

. Prepare slides of sources of danger and high-risk

activities.

Read case histories and comment on employee safety
procedures. ‘

13

cribed. *Suggest remedieg.

. Role play operation or maintenance procedures. Se-

lect proper safety equipment and name the sources of
danger and high-risk activities. Develop a manual of
safety procedures for the solids disposal unit.
Identify sources of danger and high-risk activities.

<LKLLLLDEDDDD>>

»”

Identify the components of a solids disposal unit. Ex-

' _ plain the purpose of each component, how the component

CONDITIONS:

works and why it is important.

Given a solids diZposal unit, unit components or a dia-

gram, model or photographs of a unit and a list of com-
ponents.

ACCEPTABLE PERFORMANCE:

i

The student will:

Identify components of the solids dispesgl‘unit and
assocliated equipment: .

.
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. ash hopper motor
ash pump plow
bearing . rabble a
bubble control rake
chain rake-cleane
conveyor belt rake drive mbtor
drive belt roller
fan ’ , screen
fire-fighting equipmept scrubber
first-aid kit gprocket
gear g switchgear
grinder ' water valve

iyplain the purpose of each component, how the compo-
nent works and why it is important.
j

INSTRUCTOR ACTIVITY: 1. Point out and name components in diagrams, ﬁpoto—

graphs or models.

2. Arrange photographs or models of components in the
workshop for student identification.

3. Point out and name components during a plant tour.

4. Question the students about the purpose of each com-
ponent, how the component works and why it is impor-
tant. .

4

STUDENT ACTIVITY: = 1. Identify the components which the instructor names on
’ "diagrams, photographs or models.
2. Identify the components at stations in the workshop
in writing.
3. Identify components durlng a plant tour
4. Explain the purpose of each component, how the compo-
nent works and why it is important.

<<LKLLL>>>O>>

OBJECTIVE 15.6:  Describe the normal operation procedures for the solids
~°  disposal unit components listed above.

CONDITIONS: Given a solids disposal unit or slides or photographs of
' a solids disposal unit, a list of components of the
unit, a checklist of characteristics and a normal opera-
tion procedures manual.

-




i
|
|
i
{

(]

2 .
s .
54 %% Solids Disposal p

ACCEPTABLE PERFERMANCE:

=7

R

INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

The student will:

Describe the characteristics of each component which
the operator checks to determine whether the compo-
nhent 1s functioning normally, commenting on:

color pressure
corrosion sound .
motion . temperature

odor : yibration
position

Name the sense or indicator which monitors each char-
acteristic.

Explain how often the characteristics of each compo-
nent must be checked and why the component must”be
checked on this schedule. ‘

Describe what an operator does if the characteristics
of a component indicate that it is not functioning
normally, including:

makihg adjustments

deciding about corrective*maintenance

reporting to supervisors

reporting in written records

Explain why a comﬁ%nent's characteristics must be re-
turned to normal.

Describe routine sampling for the solids disposal
process,

List routine calculations for the SOlldS disposal
process.

Describe routine procedures for recording data.

. Describe the characteristics of the components of the

solids disposal unit.

. Describe the normal operation procedures for the

solids disposal unit. Use color pictures.

. Describe the normal operation procedures during a

slide show of components of the solids disposal unit.

. Describe and explain the normal operation procedures

during a plant tour. Listen to the student's des-
cription of the procedures.

)

. Develop a checklist, llstlné the components of the

’

solids disposal unit and their normal characteristics.

. Develop a manual of riormal operation procellures.

59
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OBJECTIVE 15.6:

CONDITIONS:

$

ACCEPTABLE PERFORMANCE:

INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 15.7:

3. Describe the normal operation procedures during a
slide show of components of the solids disposal unit. .

4. Obgerve and describe the normal operation procedures
during & plant tour.

«

<LLKLLKL>DD>>>

Perform the normal operation procedures for the solids
disposal wunit. ¢ '

.

Given a solide disposal unit, the manual of normal oper-
ation procedures which the student has developed for the

~solids digposal unit and basic references.

'
The student will:

Check and evaluate the characterieticé of each compo-
nent, explaining his actions.

Perform the “procedures which an operator follows if
the characteristics of a component indicate that it
is not functioning normally.

Perform the routine sampling.

Perform the routine calculations.

Perform the routine record keeping.
1. Observe the student demonstrating normael operation
- procedures in a dry run in a treatment plant.

2. Observe the student performing normal operation pro-
cedures in a treatment plant.

1. Demonstrate the normal operation procedures in a dry
run in a treatment plant.

2. Perform and explain the normai pperation procedures
in a treatment plant. °

<LLLLL>>>05>>

Deseribe and perform the start-up and shut-down proce-
dures for the solids disposal unit.

61
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CONDITIONS:

ACCEPTABLE PERFORMANCE:

INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 16.8:

ERIC .

IText Providad by ERIC.

Given a mock-up, model or photograph of a solids dispos-
al unit and a solids disposal unit with the manufactur-
er's operation manual.

The student will: -

)

v oW

Start up and shut dowvn a solids disposal unit, fol-
lowing the manufacturer's instructions.

. Demonstrate and perform the start-up procedures in a

treatment plant.

Demonstrate and perform the shut-down procedures in a
treatment plant. i

Observe the studoent performing the start-up proce-
dures in a treatment plant.

. Observe the student performing the shut-down proce-

dures in a treatment plant.

. Obgerve the student as he evaltates his start-up pro-

cedures.

. Observe the student as he evaluates his shut-down
procedures.

. Describe the start-up procedures in a dry run in e

treatment plant.
Neseribe the shut-down procedures in a dry run in a
treatment plant.

. Perform the start-up procedures in a treatment plant.

Perform the shut-down procedures in a treatment
plant..

Evaluate the operation of the solids disposal unit to
determine whether correct start-up procedures have
been used. Use the normal operation procedures man-
ual ghich the student has developed. (See objective
1.4.

.> Evaluate the operation of the solids disposal unit to

determine whether correct shut-down procedures have
been used., Use the normal operation procedures man-
ual which the student has developed. (See objective
10401)

<<<CLLLOODD>>

Describe the abnormal operation procedﬁres for the
solids disposal process.
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CONDITIONS: Given a wastestream in a treatment plant or color photo-
: graphs of a wastestream, a checklict of the conditions
of the wastestream and plant records and reference mate-
rials. R
ACCEPTABLE PERFORMANCE: The student will:
‘ Evaluate the wastegtream for abnormal conditions,
commenting on:
flow temperature
moisture content volatile content
odor
) Describe the cause and effect of the abnormal condi-
. tion. '
Explain how often the condition of the wastestream
must Be ‘checked.
Describe what an operator does if he observes-abnor-
mal conditions, including:
operational changes. C
reporting to supervisors
sampling procedures .
Describe how the actions of the operator will improve
.. the condition of the wastestream.
INSTRUCTOR ACTYVITY: 1. Describe and explalin the abnormal conditions of the
wastestream illustrated in color pictures.

2. Describe and explain the abnormal operation proce-
dures illustrated in pictures and deseribed in plant
records and case histories. ¢

3. Describe and explain the abnormal operation proce-
dures during a slide show.

4. Deseribe and explain the abnormal operation proce-
dures during a plant tour. Listen to the student's
description of the procedures.

. ‘ %
STUDENT ACTIVITY: 1. Evaluate and explain the abnormal conditions of the

wastestream which are illustrated in color pictures.
2. Describe and explain the abnormal operation proce-
-~ dures illustrated in pictures and deseribed in plant
records and case histories.
3. Deseribe and explain the abnormal operation proce-
dures in a class dlscussion after a slide show.
4. Evaluate and explain the condition of the wastestream

-
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" during a plant tour® Describe and explain the abnor-
mal operation procedures.

<€KLL LIOD>>D>

OBJECTIVE 16.89: Describe the preventive mazntenance procedures for the
golids disposal unit.

CONDITIONS: . Given a solids disposal unit or pictures a'nd:Bawings of
¢ a golids disposal unit and reference materials, includ-
ing:
inspection records
. manufacturer's maintenance guides
" plant drawings and specifications
preventive maintenance schedule

ACCEPTABLE PERFORMANCE: _The student will:

Describe these preventive maintenance procedures for
the solids disposal .unit:

Cleaning conveyor belt
ash hopper drive belt
ash pump ‘ fan -
conveyor belt gear
fan grinder
grinder motor
motor plow
plow : rabble arm
- rake ‘drive motor rake
: screen rake-cleaner
j scrubber rake drive motor -
Lubrication roller
ash pump screen
fan scrubber
gear sprocket
grinder * switchgear
motor water valve
rake drive motor Painting
roller ash hopper
9 scrubber ash pump
sprocket fan
Mechanical adjustment motor
ash pump rake drive motor
] bearing Replacement
- bubble control fire-fighting equipment |
4 ’ chain first-aid kit
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Wear measurement plow
bearing ’ rabble arm
chain « rake
conveyor belt rake cleaner
drive belt' roller
gear . eprocket »
grinder

Name the reference materials and tools needed to per-
form the preventive maintenance procedures.

Explain how often each preventive maintenance proce-
dure must be performed.

Explain how an operator determines whether a compo-
nent needs preventiv% maintenance.

Degeribe what an operator does if a component needs
preventive maintenance. .

Explain why each preventive maintenance procedure is
important.

INSTRUCTOR ACTIVITY: 1. Describe and explain the preventive maintenance pro-
cedures for the solids disposgal unit.

2. Describe and explain the preventive maintenance pro-
cedures durling a slide show. )

3. Describe and explain the preventive maintenance pro-
cedures during a plant tour.

-

STUDENT ACTIVITY: 1. Develop a preventive maintenance schedule and a man-
O . ~ e B OF - -PPROVentive ‘maintenance procedureg. T
2. Observe, describe and explain the preventive mainte-
nance procedures during a.slide show.
3. Observe, describe and explain the preventive mainte-
nance procedures during a plant tour.

<LLLLKLDIDODD>>

OBJECTIVE 15.10: Perform the preventive maintenance,procedures for the
' .80lids dispogal unit.

CONDITIONS: Given 'a solids disposal unit and tools and réference
materials, ineluding:
inspection records
manufacturer's maintenance guides
plant drawings and specifications
preventive maintenance schedule

6D
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ACCEPTABLE PERFORMANCE: The student will:

| Select the reference materials and toole needed to
‘ - perform the preventive maintenance procedures.

i i Apply the preventive maintenance schedule for the
| golids disposal unit, explaining his actions.

Perform the procedures which an operator follows when
a component needs preventive maintenance, explaining
his actions.

Set up simulated situations in the workshop.

Observe student inspection of a treatment plant.

. Observe the student performing the preventive mainte-
nance procedures in a treatment plant.

INSTRUCTOR ACTIVITY:

w NP

STUDENT ACTIVITY: 1. Small groups of students perform the preventive main-
tenance procedures in simulated situations in the
workshop.

2. Inspect a treatment plant. Evaluate and explain the
preventive maintenance procedures.

3. Perform and explain the preventive maintenance proce-
dures in a treatment plant.

<LKLLKLLDOODO0>

- OBJECTIVE 15.11: Describe the corrective maintenance procedures for the
solids disposal unit components listed on page 63.

L]

,/’

CONDITIONS: Given a solids disposal unit or a mock-up, photographs
or drawings of a solids disposal unit, the manual of
operation procedures which the student hag developed for
the solids disposal unit, tools and reference materials,
including:

catalogue of replacement parts
equipment catalogues
manufacturer's maintenance guides

ACCEPTABLE PERFORMANCE: The student will:

Describe how an operator evaluates each component of
the solids disposal unit for corrective maintenance,
commenting on:

color motion

corrosion odor
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INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 16.12:

CONDITIONS:

- 8Solids Disposal i%

Q’u PROTE

. position - temperature .
pressure ’ vibration
sound - ‘

Explain why a component has malfunctioned.

Name the reference materials and tools needed to per-
form the corrective maintenance.

.Describe what an operator does when he discovers a
malfunction, including:
evaluation of capabilities of plant personnel to
perform the procedures
selection of replacement parts

record keeping ' ]

Describe how the operator corrects the malfunction.

»

1. Desceribe and explain the corrective maintenance pro-
cedures for the solids disposal unit, using diagrams
and pictures.

2. Describe and explain the corrective maintenance pro- -
cedures during a slide show.

3. Describe and explain the ‘corrective maintenance pro-
cedures during treatmen® plant tours.

1. Describe and explain the ¢orrective maintenance pro-
cedures in situations described or pictured by the
instructor. N

2. Describe and explain the corrective maintenance Pro— /
cedures during a slide show.

3. Observe, describe and explain the corrective mainte—
nance procedures during a treatment Plant tour.

v

<LLKLLEEE>>>

Perform thescorrective maintenance procedures for the
solids disposal unit components.

Given a solids disposal unit or unit components, the op--
eration procedures manual which the student has devel-
oped, tools and reference materials, including:

catalogue of replacement parts

equipment catalogues

manufacturer's maintenance guides

manufacturer's operation manual

-

A R
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* . ACCEPTABLE PERFORMANCE:

INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 15.13:

CONDITIONS:

P4
62 i m Solids Disposal
% éﬁ' ,

The student will:

[\

w

Evaluate the components of the solids disposal unit
for corrective maintenance, explaining why a compo-
nent has malfunctioned and commenting on:

color pressure

corrosion sound

motion temperature

odor vibration , \
position

Select the reffrence materials and tools needed to
perform theiévrrective maintenance.

Perform the procedures which an operator follows when
a component malfunctions, including:
evaluation of capabilities of plant personnel to
perform the procedures
selection of replacement parts
record keeping

Correct. the malfunction.

. Set up simulated situations in the workshop.
. Observe the student as‘he evaluates the components

in a treatment plant. -

. Observe the student performing the corrective mainte-

nance procedures in a treatment plant.

w

. Small groups of students perform and explain the cor-

rective maintenante procedures in simulated situa-

-tions in the workshop. - N
. Evaluate the components for corrective maintenance.
. Perform and explain the corrective maintenance proce-

dures in a treatment plant.
<LLKLKLKLOIDDD>>

3

Perform the safety procedures for the solids disposal
unit and demonstrate how they protect employees and
vieitors.

N

Given a list of operation or maintenance procedures, the
student's manual of safety procedures, tools and safety
equipment.
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ACCEPTABLE PERFORMANCE:

Ce v .
INSTRUCTOR ACTIVITY: .

STUDENT ACTIVITY:

e

OBJECTIVE '15.14:

CONDITIONS:

N

4

ACCEPTABLE PERFORMANCE:

WA
Solids Disposal . im
6‘

'4‘ ’Rmeff :

* The student will: .o,

Identify hazardous conditions in %he solids dispcsal
unit, commenting on: .
high-risk activities
sources of danger
safety equipment .

Explain how the procedures protect employees and
visitors. . .

Recommend corrective procedures and correct the un—
safe condltion L @ )

1. Set up- 51mulated situations in_the .workshop.

2. Observe the student as he evaluates the'safety condi-
tions in a treatment plant.

3. Observe the student performing the safety procédures
in a treatment plant.

e 0

1. Evaluate safety conditions in simulated situations-
"and recdommend corrective prdcedures.
2. Evaluate safety conditi ms in a treatment plant and-
recommend corrective ptlocedures.
« 3. Perform the safety procedures in a treatment plant.
S ‘ £ ,
<<<<<<>>>ﬁ>>

Compare other solids disposal units to the multiple
hearth incinerator unit (composite model plant unit P).

@
leen ai;rocess unit and reference materials, including:
equipment catalogues
laboratory reports
manufacturer's bulletins -
manufacturer's operation manuals
plant maintenance and operation records
o N

L
The student will:

. Compare composite model plant unit P with:
a Tluidized bed incinerator unit.

Con31der
avallablllty of replacement parts
N capital costs

4.7 .
?
’
. . v
4 .
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INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 15.15:

CONDITIONS:

Solids Disposal

L}

dependency on sur?ounding environment -
ease of repair

efficiency

flow-handling capabllitles
maintenance costs

nuisance to neighbors
operational costs
operational skills
‘personnel requirements
reliability

resistance to upset
sensitivity of controls
space requirements
waste-handling capabilities

o

1. Prepare a chart for tabulation of information about

the units.
2. Compare composite model plant unit P with the other
units.” , .
3. Help the student to cellect information for reports
on the advantages and disadvantages of each unit.
-

W

1. List information about the-units on a chart.

2. Compare the units in a panel discussion.

3. Write a report on the advantages and dlsadvantages
of each unit.

<LKLKLLL>>>5>>

Name and locate the components of the solids disposal
unit listed on page §3. Name and select reference mate- -
rials which explain the normal operation procedures, the
purpose of each comporient, how the component works and
why it~is important. :

Giyen‘a solids disposal unit, unit components or a dia-
gram, model or photographs of a unit and reference mate-

" rials, including:

contractor's plins of the solids disposal unit
manufacturer's maintenance guides
operation and maintenance manuals

70
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Solids Disposal

ACCEPTABLE PERFORMANCE:

INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 15.16:

CONDITIONS:

ACCEPTABLE PERFORMANCE:

The student will:

Name and locate the components of the solids disposal
unit.

Name and select reference materials which explain the
normal operation procedures, the purpose of each com-
ponent, how the component works and why it is impor-

tant.

1. Point out components of the solids disposal unit on

diagrams, photographs or models. _
2. Listen to the student naming the components’ and the
applicable reference materials during a plant tour.
3. Name and display the reference materials which des-
- eribe the solids dispoSal unit and normal operation
procedures .

1. Name the components which the instructor points out
on diagrams, photographs or models.

2. Name the components which the instructor points out
during a plant tour and name the reference materials
which apply to the components. ‘

3. Name and select the reference materials which des-
cribe the solids disposal unit and normal operation
procedures,

<LK LEOO>>>

Perform the abnormal operation procedures for the solids
dzsposal unit.

%

" Given a wastestream in a treatment plant and reference

materials, including:
industrial waste records
operation logs
operator manuals |
plant performance guides

The student will®

Evaluate the wastestream for abnormal conditions,
commenting on:

flow temperature

moisture content volatile content

odor
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Select the references he needs to return the waste-
streaf to normal. ‘ ' -
. Perform the abnormal operation procedures.
. | |
INSTRUCTOR ACTIVITY: 1. Observe the student as he evaluates the wastestream
. in a treatment plant.
2. Deseribe the references needed to correct abnormal
conditions of the wastestream.
3. Observe the student performing the abnormal operation
procedures in simulated situations and in a treatment
plant.

STUDENT ACTIVITY: 1. Evaluate the wastestream in a treatment plant.
’ 2. Seleet the references needed to correct abnormal con-
ditions of the wastestream. '
3. Perform the abnormal operation procedures in simula-
ted situations or in a treatment plant.

<KLKLLKLE>>>>>
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MODULE 16

EFFLUENT DISPOSAL

A direct reuse gyctem

s Composite Model Plant Unit @

 In this.module the student will learn to perform all the activities

in the objectives as they apply to a direct reuse system. READ PAGES
1 TO 11 BEFORE USING THIS MODULE.

16.1 Identify the effluent disposal unit.

_16.2 -Describe the effluent disposal process in techﬁbbhl and non~

technical terms.

16.3 Describe the safety procedures for the effluent disposal unit
and explain how the procedures protect employees and visitorse.

16.4 Identify the components of an effluent disposal unit. Explain
the purpose of each component, how the component worke and why
it is important.

16.5 Describe the normal operation procedures’ for the effluent dzs—
posal unit components listed on page 71.

16.6  Perform the normal operation procedures for the effluent dis-
posal unit.

16.7  Describe and perform the start-up and shut-down procedures for
the effluent disposal unit.

16.8 Describe the abnormal operation procedures for the effluent
disposal process.

16.9 Describe the preventive maintenance procedures for the efqu—
ent disposal unit.

16.10 Perform the preventive maintenance procedures for the effluent
disposal unit.

16.11 Describe the corrective maintenance procedures for the efflu-
ent disposal unit components listed on page 71. 7

16.12 Perform the corrective maintenance procedures for the effluent
disposal unit components. ‘

16.13 Perform the safety procedures for the effluent disposal unit
and demonstrate how they protect employees and visitors.

16.14 Compare other effluent disposal unitse to the direct reuse
system (composite model plant unit Q).

16.15 Name and locate the components of the effluent disposal unit
listed on page 71. Name and select reference materials which
explain the normal operation procedures, the purpose of each
component, how the component works and why it is important.

16.16 Perform the abnormal operatzon procedures for the effluent
disposal unit.

- 73
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RESOURCES: 3 116
317 320
- 554 937

(
OBJECTIVE 16.1:

CONDITIONS:

ACCEPTABLE PERFORMANCE:

-

INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 16.2:

CONDITIONS:

ACCEPTABLE PERFORMANCE:

*

120 125 141 143 144 307 308 309 316
321 324 421 459 511 549 551 552 .553
990 1033 1034 1399

<LLLKLLDDOD>5>

Identify the effluent diéboaal unit.

Given a unit, a model of a unit or a photograph of a-
unit. ‘

(g:
The student will: \ {

Indicate whether the prodkss unit is used for efflu-
ent disposal. y )

1. Point out characteristics which distinguish the ef-
fluent disposal unit from othér process units.

1. Develop a picture file of effluent disposal units.
Mark distinguisping characteristics.

<KLLLKLDOI>>>>

Describe the effluent disposal process in technical and
nontechnical terms.

hJ

Given photographs of the effluent disposal unit.

The student will:

Describe the effluent disposal unit, explaining the
quality of treatment required for:

industrial use

process water

recreational use

Describe the purpose of effluent disposal.

Describe how effluent disposal affects:
prechlorination
screening and grinding
g2lt removal

7 “1 o : %\
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Effluent Disposal

INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 16.3:

CONDITIONS:

ACCEPTABLE PFRFORMANCE:

primary sgedimentation = .
trickling filtration
aeration

secondary sedimentation
pond stabilization
thickening

first stage digestion
second stage digestion
sludge conditioning

post-chlorination
N #

sludge dewatering
1. Use diagrams, phptographs and slides to describ
effluent disposal, ,//jL
2. Describe the effluent disposal process during a plant
.- tour. React to the student's description of the pro-
cesg.

1. Describe the effldent disposal process ‘while viewing
photographs, diagrams and slides.

2. Observe and describe the effluent disposal process
during a plant tour. !

<LLLLLI>O>>D> Q

Degeribe the safety procedures for the effluent disposal

unit and explain how the procedures protect employees
and visitors.

Given a list of operation and maintenance procedures.

The student will: A '
Desceribe the safety_procedures for the effluent dis-
+posal unit, commenting on:
High-risk activities
removing debris from channels
working with switches in automatic position
Sources of danger
acid wastes 3
caustic wastes
deep wells
electrical equipment
explosive gases

'7()
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INSTRUCTORTACTIVITY;

STUDENT ACTIVITY:

OBJECTIVE 16.4:

N

high pressure
moving parts
open channels f\
open doors and covers
toxic gases
walks
Safety equipment
chains
firgt-aid kit
harnesses
life preservers
lockout tags and keys
protective clothing
rails !
‘ropes |
stair safety treads

Explain how the procedures protect employees and
visitors.

wan

. Discuss treatment plant case histories.
. Describe the conditions in a plant and ask for eval-

uation.

. Describe the safety procedures for each operation and

maintenance procedure.

. Prepare slides of sources of danger and hlgh—risk

activities.

/.

. Read case histories and comment on employee safety

procedures.

. Evaluaste conditions which the instructor Has des-

cribed. Suggest remedies.

. Role play operation or maintenance procedures. Se—

lect proper safety equipment and name the sources of
danger and high-risk activities. Develop a manual of
safety procedures for the effluent disposal unit.
Identify sources of danger and high-risk activities
pictured in slides.

<L LLLLDODOODODD>

Identify the components of an effluent disposal unit.
Explain the purpose of each component, how the component
works and why it is important.

. 70
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CONDITIONS: . Given an effluent disposal unit, unit components or a
diagram, model or photographe of a unit and a list of
components.

ACCEPTABLE PERFORMANCE: The student will:

Identify components of the effluent disposal unit and

associated equipment:
bearing flow-rate control mechanic
channel motor
coupling pipe
filter pressure control
fire-fighting equipment pump

¥ . first-aid kit valve

Explain the purpose of each component, how the compo-
nent works and why it 1s important.

‘¢ - :
INSTRUCTOR ACTIVITY: 1. Point out and name components in diagrams, photo-
‘ graphs or models.
- 2. Arrange photographs or models of effluent disposal
' components in the workshop for student identifica-
g tion. :
3. Pdgint out and name components during a plant tour.
4. Question the students about the purpose of each com-
ponent, how the component works and why it is impor- *
tant.

STUDENT ACTIVITY: l.IIdentify the componqus which -thes instructor names on
diagrams, photographs’/or models.
2. Identify the components at stations in the workshop
in writing.
3. Identify components during a plant tour.
4. Explain the purpose of each component, how the compo-
~ nent works and why it is important..

, K<KKKKLK>>O>0>

OBJECTIVE 16.5: Deseribe the normal operation procedures for the efflu-
’ ent disposal unit components listed above.

AY

GONDITIONS: . Given an effluent disposal unit or slides or photographs
of an effluent digposal unit, a 1list of components of
the unit, a checklist of characteristics and a normal

- operation procedures manual.

LRIC ~ | vy
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ACCEPTABLE PERFORMANCE:

STUDENT ACTIVITY:

INSTRUCTOR ACTIVITY:

The student will:

Describe the charactgristics of each component which
the operator checks to determine whether the compo-
nent is functioning normally, commenting on:

color position
corrosion pressure
flow sound -
motion temperature
odor vibration

Name the sense or indicator which monitors each char-
acteristic.

Explain how often the characteristics of each compo-
nent must be checked and why the component must be
checked on this schedule.

Describe what an operator does if the characterlstlcs
of a component indicate that it is not functioning
normally, including:

making adjustments

deciding about corrective maintenance

reporting to supervisors

reporting in written records

Explain why a component's characteristics must be re-
turned to normal.

Describe routine sampling for the effluent disposal
process.

‘List routine calculations for the effluent disposal

process.

Describe routine procedures for recording data.

Describe the characteristics of the components of the
effluent disposal unit.

Describe the normal operation procedures for the ef-
fluent disposal unit. Use color pictures.
Describe the normal operation procedures during a
slide show of components of the effluent disposal
unit.

Describe and explain the normal operation procedures
during a plant tour. Listen to the student's des-
cription of the procedures.

¢

Develop a checklist, listing the components of the
effluent disposal unit and their normal characterls—
tics. ~

70
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OBJECTIVE 16.6:

CONDITIONS:

ACCEPTABLE PERFORMANCE:

INSTRUCTOR ACTIVITY:

,STUDENT ACTIVITY:

OBJECTIVE 16.7:

_ Effluent Digposal im 73
- ) é&'———“_—

. Develop a manual of normal operation procedures.

. Describe the normal operation procedures during a
glide show of components of the effluent dlsposal
unit.

4. Observe and describe the normal operation procedures

during a plant tour.

w N

<<LLLLIP>>>>

Perform the normal operation proéedurea for the effluent
disposal unit.

Given an effluent disposal unit, the manual of normal
operation procedures which the student has developed for
the effluent disposal unit and basic references.

The student will:

Check and evaluate the characteristics of each compo-
nent, explaining his actions.

Perform the procedures which an opérator follows if
the characteristics of a component indicate that it
is not functioning normally.

Perform the routine sampling.
Perform the routine calculations.

Perform the routine record keeping.

1. Observe the student demonstrating normal operation
procedures in a dry run in a treatment plant.

2. Observe the student performing normal operation pro-
cedures in a treatment plant.

1. Demonstrate the normal operation procedures in a dry
run in a treatment plant.

. Perform and explain the normal operation procedures
Mn a treatment plant.

N

<<LLILLDE>>>>>

e

Degeribe and perform the etart-up and shut-down proce—
dures for the effluent disposal unit.

79
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CONDITIONS: ’

INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

]
OB. ECTIVE 16.8:

ACCEPTABLE PERFORMANCE:

Given a mock-up, model or photograph of an effluent dis-
posal unit and an effluent disposal unit with the manu-
facturer's operation manual. -

The student will:

Start up and shut down an effluent disposal unit,
following the manufacturer's instructions.

1. Demonstrate and perform the start-up procedures in a
treatment plant.

2. Demonstrate and perform the shut-down procedures in a
treatment plant.

3. Obgserve the student performing the start-up proce-

§ dures in a treatment plant.

4. Observe the student performing the shut-down proce-
dures in a treatment plant.

5. Observe the student as he evaluates his start- -up pro-

cedures.
6. Obgerve the student as he evaluates his shut-down
procedures.

" 1. Describe the start-up procedures in a dry run in a

treatment plant.

2. Describe the shut-down procedures in a dry run in a
treatment plant.

3. Perform the start-up procedures in a treatment plant.

4. Perform the shut-down procedures in a treatment
plant.

5. Evaluate the operation of the effluent disposal unit
to determine whether correct start-up procedures have
been used. Use the normal operation procedures man-
ual which the student has developed. (See objective

- 1.4, ) /

6. Evaluate the operation of the effluent disposal ynit
to determine whether correct shut-down procedures
have been used. Use the normal operation procedures
manual which the student has developed. (See objec-
tive 1.4.)

KLLKLLL>D>D00>

Describe the abnormal operation procedures for the ef-
fluent disposal process.

50



Effluent Disposal

' CONDITIONS:

INSTRUCTOR ACTIVITY:

ACCEPTABLE PERFORMANCE:

1htrmﬂ¢

Given a wastestream in a treatment plant or color thto-
graphs of a wactestream, a checklist of the conditions *
of the wastestream and plant records and reference mate-
rials.

The student will:

Lvalyate the wastestieam for abnormal conditioné,
commenting on:

acidity ice
.ammonia nitrogen nitrate nitrogen
BOD & nitrite nitrogen
chloride odor
chlorine demand oil §
chlorine residual ‘organic and total Kjedahl
- COD . nitrogen
coliforms orthophosphate .
color pH
DO ' relative stdbility .
floating material settleable matter
flow . sludge density
foam suspended solids
grease : turbidity
. grit

Describe the cause ‘and effect of the abnormal con-
dition.

Explain how often the condition of the wastestream
must be checked.

Describe what an operator does if he observes abnor-
mal conditions, including:

operational changes

reporting to supervisors

sampling procedures

Describe how the actions of the operator will improve
the condition of the wastestream.

1. Describe and explain the abnormal conditions of the += e
wastestream illustrated in color pictures. =
2. Describe and explain the abnormal operation proce-
dures illustrated in pictures and described in plant
records and case histories.
3. Describe and explain the abnormal operation proce-
dures during a slide §how.

.
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STUDENT ACTIVITY

OBJECTIVE 16.9:

CONDITIONS:

ACCEPTABLE PERFORMANCE:

'&
§ Effluent Disposal
g

4. Describe and explain t abnormal operation prote-
dures during a plant to Listen to the student's
description of the procedures.

1. Evaluate and explain the abnormal conditions of the
wastestream which are illustrated in color pictures.

2. Describe and explain the abnormal operation proce-
dures illustrated in pictures and described in plant
records and case histories.

3. Describe and explain .the abnormal operation proce-
dures in a class discussion after a slide show.

4. Evaluate and explain the condition of the wastestiream
during a plant tour. Describe and explain the abnor-
mal operation procedures.

<<L<LLLDDODD>>>

Describe the preventive maintenance procedures for the
effluent dispoesal unit.

Given an effluent disposal unit or pictures and drawings

of an effluent disposal unit and reference materials,
including:

inspection records

manufacturer's maintenance guides

plant drawings and specifications

preventive maintenance schiedule

The student will:

Describe these preventive maintenance procedures for
the effluent disposal unit:

82

Cleaning Mechanical adjustment
channel bearing
filter coupling
flow-rate control mechanic filter
motor flow-rate control
piping _ “ mechanic
pump . motor

Lubrication . - pressure control
bearing © pump
motor valve
pump Painting ¢
valve channel
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Painting (continued) - fire—figﬁting equipment’

motor : ' first-aid kit /
.. piping pipe
N pump . valve
) Replacement - Wear measurement _
bearing ) bearing *.
*- coupling coupllng '

Name the reference materials and tools needed to per-
form the pPreventive maintenance procedures.

o

Explain how often each preafntive maintenance proce-
dure must be perfofmed. o ' '

Explain how 4n operator determines whether a compo~ .
nent needs preventive maintenance. >

. Describe what an operator d@es if a component needs
preventive maintenance.

Explain why each preventive malntenance procedure is
important ‘ v

]
[}

1. Describe and explain. the preventive maintenance pro—
cedures for the effluent disposal unit.

~ 2. Describe and explain the preventive ma1ntenance pro~

STUDENT. #CTIVITY: ’

cedures during a slide show. ‘
3. Describe and explain, the preventive ma1ntenance pro-
cedures durlng a plant tour.

1. Develop a preventive ma1ntenance schedule and a man-

ual of prevent1ve maintenance proqcedures.
2. Observe, describe and- expla}n the prevent1ve ma1nte—‘
nance procedures during a slide show.

C 3. Observe, describe and explain the preventive mainte—

¢ » '; ‘m L.
OBJECTIVE 16.10: °

CONDITIONS:

nance procedures during a plant tour. SN

<<LLLE>>>>>> ‘ .. e oo
' ~. o

Perform the preventtve matntenance procedures fbr the
effluent disposal unit. . e

¢

"Given an effluent disposal unit and tools and reference'
- materials, including: , -~ . .

inspection records - ;
manufacturer's maintenange- gulﬁesmm~‘j~w~w”“-*'“
plant draw1ngs ahd specifications

. preventive maintenance schedyle .

. i .
[ N 8 3 ' . ‘e 3 \:"
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ACCEPTABLE PERFORMANCE:

RN )
|
|

INSTRUCTOR ACTIVITY:

2

) \i/STUDENT ACTIVITY:

. . OBJECTIVE 16.11:

)

.CONDITIONS:

S

M)
A

Effluent Disposal

. ACCEPTABLE PERFORMANCE:

The student will:

Select the reference materials and tools needed to
perform the preventive maintenance procedures.

" Apply the prevenpive maintenance schedule for the
effluent disposal unit, explaining his actions.

Perform the procedures which an operator follows when
a component needs preventive maintenance, explaining
his actions. - \

1. Set up simulated situations in the workshop.
. Observe student inspection of a treatment plant.
Observe the student performing the preventive mainte-
nance procedures in a treatment plant. . 4

’

1. Small groups of students perform the preventive main-
tenance procedures in simulated situations in the
workshep. . . .

2. Inspect a treatment plant. Evaluate and explain the
preventive maintenance procedures.

_3.. Perform and explain the preventive maintenance proce-

<)dures in a treatment plant.

<LLLLLDDOO>> w2
@

v

Describe the co&reatzve maintenance’ procedures for the
eﬁfluent disposal unit components listed on page 71.

{

Given an efflﬁenti@isposal unit or a mock-up, photo-
graphs or drawings of an effluent disposal unit, the

manual of operation procedures which the student has
developed for the effluent disposal unit, tools and ref-

erence materials, including:
-catalogue of replacement parts
* equipment catalogues ‘
manufacturer's majntenance guides

"
The stude\% will:
Descﬁibe “how an, operator evaluates each component of
the effluent disposal unlt for correctlve malntenance,

" commenting on: ,
" edlor flow ’
corrosion . - : _~motion

84 .
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; odor : sound
\\\\\ position temperature
pressure vibration

INSTRUCTOR ACTIVITY:

" STUDENT ACTIVITY:

OBJECTIVE 16.12r

CONDITIONS:
Al .

Explain why a component has malfunctioned.

Name the reference materials and tools needed to per-
form the corrective maintenance.

Describe what an operator does when he discovers a
malfunction, including:
evaluation of cepabilities of plant personnel to
perform the p?ocedures
selection of replacement parts
record keeping

Describe how the operator corrects the malfunction.
) k)

1. Describe and explain the corrective maintenance pro-
cedures for the effluent disposal unit, using dia-
grams and pictures.

2. Describe and explain the corrective maintenance pro-
cedures during a slide show.

3. Describe and explain the corrective maintenance pro-
cedures during treatment plant tours.

1. Dest¢ribe and explain the correctiveﬂdgintenance pro- -

cedures in situations described or pictured by the
instructor. +
2. Describe and explain the corrective mainfenance pro-
cedures during a glide show.
3. Observe, describe and explain the corrective mainte-
- nance procedures during a treatment plant tour.

KLKLLLKLDOEDD>>> »

\

Perform the carrecﬁtve maintenance procedures fbr the
eﬁfluent dzsposal unit components.

Given an efflgeht dispesal unit or unit components, the

‘operation procedures manual which the student has devel-

oped, tools and reference materials, including:
catalogue of replacement parts —
equipment catalogues s
Cmanufaeturers ‘maintenance guides -
. manufacturer's operation manual
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ACCEPTABLE PERFORMANCE:

INSTRUCTOR ACTIVITY:

¢

STUDENT ACTIVITY:

OBJECTIVE 16.13:

CONDITIONS:

§

/

The student will: ‘ .

AN

e

Evaluate the components of the effluent disposal unit
for corrective maintenance, explaining why a compo-
nent has malfunctioned and commenting on:

color - position

corrosion pressure

flow sound

motion _ . - temperature N
odor vibration

Select the reference materials and tools needed to
perform the corrective maintenance.

Perform tHe procedures which an operator follows when
a.component malfunctions, including:
"‘evaluation of .capabilities of plant personnel to
perform the procedures
selection of replacement parts
record keeping

Correct the malfunction.

. Set up simulated situations in the workshop.
. Observe the student as he evaluates the components in

a treatment plant.
Observe the student performing the corrective mainte-
nance procedures in a treatment plant.

. Small groups of students perform and explain the cor-

rective maintenance procedures in simulated situa-
tions in the workshop.

Evaluate the components for corrective maintenance.
Perform and explain the corrective maintenance proce-
dures in a treatment .plant.

<LLLLKLED>5>>

Perform the safety procedures ‘for the effluent disposal
unit and demonstra¥e how they protect employees and
visitors. ) .

-~

Given a list of operatioﬁ or maintenance procedures, the

" gtudent's manual of safety
- equipment,

rocedures, tools and safety
. 8u -
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ACCEPTABLE PERFORMANCE:

T A (

INSTRUCTOR ACTIVITY:

Q

G

STUDENT ACTIVITY:

OBJECTIVE 16.14:

CONDITIONS:

-

ACCEPTABLE PERFORMANCE:

4 ¢ M
Effluent Disposal é'*M
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The student will:

Identify hazardous conditions in the effluent dispog-
al unit, commenting on:

high-risk activities

gources of danger

safety equipment

Explain how the procedures protect employees and
visitors. ) \ )

Recommend corrective procedures and correct the un-
safe condition. )

r «

- Set up simulated situations in the workshop.
. Observe the student as he ehaluates the safety condi-

tions in a treatment plant.

. Observe the student performing the safety procedures
in a treatment plant. -

o

Evaluate safety conditions in simulated situations
and recommend corrective procedures.

. Evaluate safety conditions in a treatment plant and

recommend corrective procedures.

. Perfigw the safety procedures in a treatment plant.
¥

<<LLLLO>>D>>

Compare other effluent disposal units to th< direct re-
use system (composite model plant unit Q).

Given a Process unit and reference materials, including:

equipment catalogues

laboratory reports

manufacturer's bulletins

manufacturer's operation manuals

plant maintenance and operation records

The student will:

Compare composite model plant unit Q with:
an underground disposal system.
a dilution system.
an irrigation system.
an intermittent sand filter unit as used in
tertiary treatment.
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. Consider:
availability of replacement parts
capital costs
dependency on surrounding environment
ease of repair
' ‘ efficiency

flow-handling capabilities
maintenance costs
nuisance to neighbors
operational costs
operational skills

. personnel requirements
reliability
resistance to upset
sensitivity of controls
space requirements
waste-handling capabilities

INSTRUCTOR ACTIVITY: 1. Prepare a chart for tabulation of information about
the units. &
2. Compare composite model plant unit Q with the other
units.
3. Help the student to collect information for reports
on the advantages and disadvantages of each unit.

STUDENT ACTIVITY: 1. List information about the units on a chart.
2. Compare the units in a panel discussion.
3. Write a report on the advantages and disadvantages of
A each unit.
: . <<LLLLOD>D>>D>
OBJECTIVE 16.15: Name and locate the compoments of the effluent disposal

unit listed on page 71. Name and select reference ma-
] terials which explain the normal operatzon procedures,
] the purpose of each component,” how the component works
and why it is important.

N

CONDITIONS: Given an effluent disposal unit, unit components or a
: diagram, model or photographs of a unit and reference
materials, including: .
" _contractor's plans of the effiuent disposal unit -
manufacturer's maintenance guides
operation and maintenance manuals

8o




Y ’sz
N Effluent'Disposal g § _ 83
'4/_ pgo“ﬁo
)
ACCEPTABLE PERFORMANCE: The student will:
' Name and locate the components of the effluent dig-
posal unit.

Name and select reference materials which explain the
normal operation procedures, the purpose of each com-
ponent, how the component works and why it is impor-

tant. o
INSTRUCTOR ACTIVITY: 1. Point out components of the effluent disposal unit on
) diagrams, photographs or models.

2. Listen to the student naming the components and the
applicable reference materials during a plant tour.

3. Name and display the reference materials which des-
cribe the effluent disposal unit and normal operation
procedures.

STUDENT ACTIVITY: 1. Name the components which the instructor points out
on diagrams, photographs or models.

2. Name the components which the instructor points out
during a plant tour and name the reference materials
which apply fo the components.

3. Name and select ‘the reference materials which des-
cribe the effluent disposal unit and normal operation
procedures. :

<LLLLLIDO>D>>
OBJECTIVE 16.16: Perform the abnormal operation procedures for the efflu— '
- ent disposal unit. N
CONDITIONS: Given a wastestream in a treatment plant and referen%é’

materials, including:
industrial waste records
operation logs
operator manuals
plant performance guides

ACCEPTABLE PERFORMANCE: The student will:
 Evaluate the wastestream for abnormal conditions,
commenting on:

acidity BOD
ammonia nitrogen chloride

ERIC 89
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INSTRUCTOR ACTIVITY:

'STUDENT ACTIVITY:

=

chlorine demand nitrite nitrogen
chlorine residual odor

COD oil

coliforms ) organic and total Kjedahl
color nitrogen

DO orthophosphate
floating material  pH

flow relative stability
foam settleable matter
grease sludge density
grit suspended solids
ice turbidity

nitrate nitrogen

Select the ref%yences he needs ﬁb return the waste-
stream to normal.

Perform the abnormal operation procedures.

Observe the student as he evaluates the wastestream
in a tr@utment plant. .

Describe the references needed to correct abnormal
conditions of the wastestream.

. Observe the student performing the abnormal operation

procedures in simulated situations and in a treatment

plant. q

.)Evaluate the wastestream in a treatment plant.
. Select the references needed to correct abnormal con-

ditions of the wastestream.
Perform the abnermal operation procedures in simulas
ted situations or in a treatment plant.

.

13
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