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ABSTRACT = .
‘This instructor's guide, designed for use with the

curriculum, Plant Operationggfor Wastewater Facilities, represents a
two-year wastewater technology instructional program based on,
performance objectlves designed to prepare undergraduate students to
enter occupations in water and wastewater treatment plant operatlons
and maintenance. This document, part A of five parts, covers the
topi¢s S8f Collection, Chlorination, Screenlng aneqprlndlng, Grit
Removal and Primary Sedimentation. In this guide, the topics and /
ideas are presented as, a series of modules, organized. around 16
general objéctives common to-all processes. Theé module begins with a
statement of purpose which explains what the student\will be

studying. Next, all the objectives of the module and code numbers

1 keyed to a computerlzed list of instructional resources are listed.

Also included in each module are a glossary of verbs and sections on
learnlng and testing conditions, acceptable performance, instructor

- activity and student activity. Recommendations on evaluation «
technlques are 1nc1uded. (BT) . //
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- Preface

)

Since 1970 Charles County bommuhity College, Clemson University, Greenville Techni-

cal College and Linn-Benton Community College have beeri working together to prepare
undergraduate students to enter occupations in water and wastewater treatment plant
operations and maintenance. Through their efforts a two-year wastewater technology
instructional program based on performance objectives has been developed and imple-~
mented. v R

Through a grant from the Environmental Protection Agency called Criteria for the
Establieghment of Two-Year Post High School Waatewc.ter Technology Programs (CEWT) the
four colleges set up program criteria and curriculum guidelines which are available
in “two volumes: :

Program Implementation Procedures
Volume II: Curriculum Guidelines, Criteria for Establishment and Mainte-
nance of Two-Year Post High School Wastewater Technology Programs

s A
As a result of. the implementation of the inhtructioqpl program at Charles County
Community College, Greenville Technical College and Linn-Benton Community College,
six guides for instructors based on the course descriptions in Plant Implementation
Procedures and the general criterion behaviors of Voluwme II have 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 II  Plant Operattons for Wastewater Facilities
Volume III Laboratory Control for'Wastewater Facilities
Volume IV  Management and Supervision Proceduree for Wastewater Facilities
Volume V Procese Interaction for Wastewater Facmlztzes
Volume VI + Advanced Waste Tredtment
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GENERAL CRITERION GENERAL CRITERION ¢ '
BEHAVIOR CATEGORIES BEHAVIORS
L}
[{ORMAL . 101 master routine activities
. QPERATION . . -
. : PROCEDURES | 102 | demcfistrate safety procedurss
Y ABNORMAL m recognize and torrect abrormalities
OPERATION fme= " L ‘
PROCEDURES . m demonstrate Safety procedures - .
. : PREVENT [VE a0 - ' -
MAIgTENMCE 201 ‘] magter routine activities
. PROCEBURES 302 | deconstrate safety procedures T .
mm—
401 rocognize and repair malfunctions
ENANCE § it
. PROCERURES 402 dentify equipment parts
' ; 403 | demonstrate safety procedures
! ° ﬁiduct sampling and analyses
LASQRATORY 502 determine appropriate analyses .
CONTROL —
PROCEDURES 503.| ewaluate results of anslyses
p P
504 dengnstrate safety procedures

-
[+:3
=]

fdentify functfon of process units

: ’ o . 602 | 1dentify effects of wastes
\ ’ gﬁfﬁé‘;;ﬁl ; 603 identify purpose of process units
\ PR l"gmgﬁo" 604 fat 14ng locat{
URIT {dentify appropriate sa ng locations
o PROCEDURES y spprop e _
N — == —— - — h 605 relato need to processes
. o 606 recognize and cope with major disastors
' 607 compare various process units

701 prepare orders for service and parts

determino supplies needed

703 prepare daily and monthly reports

704 I propare annual reports

705 prepare annual budgets .
@ 706 | hire employees ~ .o
707 | orient new employees
‘ ' 706 | dMsciplifie employeses !
gﬁ‘:ﬁgsgg% 709 discharge employees
N PROCEDRES - 710 . promote professional growth N
. . m identify staffing nceds
nz fdenti fy neceded operatfonal changes
/ :’ ~Y 713 ) identd fy needed cap&tal {mprovements
, 714 explain plant gperluon to lay persons
715 respond to "outside” complaints
3 ) 716 promote plant expansion
1 ) n7 p;omta plant {mage .

’

Figure 1: Relationship of general criterion behaviors‘(performance objectives) to
the general categories and composite model plant (CMP). 1 .
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7 VWhen . the treatment plant operators, edu-

cators, consultantg and representatives
from profesgsional water pollution con-
trol organizations came together to de-
velop an effective. ingtructional program,
they recommended the use of performance
or behavioral objectives because such
objectives clearly outline:

1. ,What the student is expected to
do as a recult of the instructional
program.

2. 'The conditions under which the
gtudent chall do it.

3. The standard of performance.

- COMPOSITE MODEL PLANT

First, they developed a composite model
plant (CMP) of twenty-two procegs 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 shoyld be able
to perform successfully in any treatment
plant. ©

TASK ANALYSIS

Next, to ensure that the materials were
gspecifically tailored to what the opera-
tor does on the job, a task &nalysis was
conducted. They found that the tasks
which an operator performs fell into
geven generdal categories which were fur-
ther divided into 37 tasks or geheral
behaviors. (See figure 1, page vi.)

The tasks were organized under:

EKC

wll Toxt Provided by ERIC
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Performance C)bjecti_\(es

- 1.

Normal Operation Procedures.
These include routine operating ac-
tivgties that do,not'Vvary cignifi-
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
s8ludge and inspects. pamping equip-
ment and the wastesctream to verify
that the process 1ls functioning

properly. 'S

2. Abnormal Operation Procedures.
These include actlivitleg of the
plant employee that result from un-
usual and undesirable conditions of
the wactestream. 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 prabedure is not
properly applied, a coryrective maln-
tenance procedure is needeéror man-

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

3. Preventive Maintenance Proce-
dures. These include routine main-
tenance activities of the plant em-
ployee whieh prevent major equipment
breakdown and subsequent corrective
mantenance. For example, the em-

* ployee would lubricate bearings and

other moving parts; replace worn
componenta and adjust components of
the primary sludge pumps.

/
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4. Corrective Maintenance Procedures. the task analysis, they listed the ob-

Thege inélude maintenance activities
-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 sludge pump is
malfunetioning and know when and how
"to correct the disorder or when and
how to refer the problem to plant
maintenance personnel.

5. Laboratory Control Procedures.
These include gpecial and routine ac-
tivities relating %o laboratory anal-
ysis, the’specificgtfon of sampling
procedures and locations and the gen-
eral management of the laboratory
facilities. Tor example, the employee
would collect primary sludge samples
and conduct the analypes.

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

7. Management/SuperVisory Procedures.
These include activities relating to

- employment practices, record keeping,
plant operation policy and the estab-
lishment of a constructive and real-
istic rapport between the plant and
the community it serves. For example,
the employee would keep records on
primary sludg& pumping, keep an inven-
tory of spare parts and evaluate the
adequacy of maintenance procedures by
shift personnel.

Q@

CURRICULUM DESIGN

After deciding what procesé equipment an
operator must operate and maintain, and
finding out what operator does through

Jectives a student must master to sue-
cessfully operate a treatment plant.
For example, the student will describe
and perform the normal inspection pro-
cedure for the primary sedimentation
unit including frequency of inspection,
conditions to look for and the actions
he should take.

- 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 which produce
more learning than traditional iesch-
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
selecting 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.

- the treatment plant.

An instructor should use learning ac-
tivities which approximate the situa-
tions which the student will meet in
If it 1s not
possible to teach in a treatment plant,
gimulated situations should be set up
in the workshop or classroom so that
the student can solve rather than dis-
cuss problems. Group discusgion stim-

" ulated by visual materials 1s an ef-

4 10

fective learning technique. Lecturing,
however, is inefficient. Because the «
student is not actively involved, dur-
ing a lecture, the instructor should
use lectures sparingly. -

s
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Introal)ction to Modules of Instructionf

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

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

Material in the modules can easily be
adapted for courses which upgrade the
training of operators im normal opera-
tion procedures, abnormal bperation 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

4

striction in the process.

in corrective maintenance by grouping
objectives 11 and 12 from each module.

INSTRUCT%QNAL PROCESS UNITS

Each module assumes that the composite
model plant unit will be used for in-
If the rec-
ommended unit is not available, an al-
ternate process unit may be substitu-
ted and the instructional materlals
adapted. The recommended CMP units
and alternate units for all the pro-
cesseg are listed in table 1, page 4.
Two modules on sludge dewatering are
included because it is impossible for
a student to master operation of this
process by learning to operate one
prqcess unit. Remember, however, that
a student will be more adequately pre-
pared to work in almost any treatment
plant- if he is trained on the CMP
unit. When it is not possible to use
the recommended "Giiit, 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
included. When the course is com-
pleted, he will know why each unit is

”

o
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important to the “treatment plant and how

it affects and interacts wirp other pro-
.cegzmﬁhits in the treatment system.

STUDENT PHEREQUISITF.S

Completion of Introduction tg Environmen-
tal Technology and courses in basic math-
ematics and biology qualify the student °
to enter the course in Unit Operations
for~Wastewater Fdcilities.” Conhcurrent
courses in basic chemistry and laboratory
control are suggested. (See pages 7 to

- 19 of Program Implementation 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.

2. Descrihe the process unit in tech-
nical and nontechnical terms. .

3. Describe the safety procedures for
the process unit and explain how the
procedures protect employees and
visitors.

3

) Identlfy the componenthof the
Yocess unit. Explain the purpose of
“each component, how the component

works and why it is important. o

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,
anl shut-down procedures for the pro-
cess unit.

8. Describe the abnormal operation
procedures for the process unit.
Qo / o

RIC ‘

. g o - ‘
9. Describe the prevehtive mainte-

nance procedures for the process
uIlit- - 3 & 3 3

10. Perform the preventive mainte-
nance procedures for the process-
unit. : ¢

11. Describe the corrective mainte-
nance procedures for the process °
unit components. . :

12. Perform the corrective mainte-"-. .

- nance procedures for the process
unit components.

13. Perform the safety procedufes
for the process unit and demonstrate
how they protect employees and visi-

tors. L)

14. Compare other process units to
the composite model plant unit.

15. Name and locate thé components
of the process unit. Name and
select reference matefials 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:
. ¥

Office of Water Program Operations

US Environmental Protection Agency
- Washington, DC 20460

kN
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Two companion volumes to Imstructional’
Materials Available, also dvailable from
EPA, offer suggestions for selecting
audio-visual equipment:

Selecting Audio-Vieual Equipment
Selecting Instructional Media and
Instructional Systems
The following journals list addresses of
companies from whom literature about the
process units which they manufacture can
be obtained: g

"Environfiental Science and Technology"
. 1155 Sixteenth Street, N.W.
. Washington, DC 20036

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

"Water and Wastes Engineering" i}
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 numbﬂg .
; keyed to a.computerized list of i truc-
‘ tional resources are listed for the in-
structor's convenience. = .

Objectives. Each module 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 pro-
gresses through the sixteen objectives
in a module. He begins by identifying
componehts and:learning facts about .

the components and processes. He uses

N
— 4

l Conditions. The conditions define

&L

Y21, ppc

these facts to develop concepts and
ideas. Finally, he relates the con-
cepts 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 is stated in
the obJective

the circumstances under whieh the
student performs and is evaluated 0
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 pf a unit, the
instructor should provide a ‘process

unit. If a process unit is not

available, he would use compGnents .. \
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-
erg' 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
must be mastered with 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

: \
5 :
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performs safety procédures or to des-
cribe the odor as he evaluates the
characteristics. of the wastestrean.
In this section the instruector will
find the main topics of his lesson
plan and for the evaluation of the
student's performance.

Ingtructor Activity. The instructor
should get to know his class by work-
ing with small groups and with each
student. He should endourage students
to learn from each other as they work
together. He should involve the stu-
dent in the instructional and learning
process. Instructional 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 sp&cified performance.

i

EVALUATION TECHNIQUE -

The instructoflmay 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 description. The
student should be evaluated under the
conditions and to the performance level
required for each objective.

16




Glossary of Verbs

-

The glossary of verbs is included here so that the instructor will know exactly what
the student is being asked to do to meet his objective. Notice the difference, for
example, between the meanings of identify and name. When a student is asked to

identify, th

~instructor is providing the pame of the thing to be identified. But,

" when the studgnt must name something, he must supply the name.

»

The list includes all the verbs from the obJectives‘and the acceptable performance
sections of .all the modules, as well as some verbs used in the instructor and stu-
dent activities.

APPLY

CHECK

QQM%?NT ON -

COMPARE

CONSIDER

CORRECT

DEMONSTRATE

DEFINITION

To make use of as suitable,
fitting or relevant.

To inspect and ascertain the
eondition 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, especilally for
the purpose of discovering N
resemblances or differences.

To give thought to with a view
to purchasing, 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 éxamples, specimens and

particularst i

APPLICATION

Apply the preventive maintenance
schedule for the second stage di-
gestion unit.

Check the characteristics of each
component.

Comment on employee safety proc@-
dures.

Compare other aeration units to
the diffused air unlt with swing-
type diffuser producing £ine bub-

bles. : ,

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.




DESCRIBE

DEVELOP

DISCUSS

EVALUATE

EXPLAIN

IDENTIFY

INDICATE

INSPECT

LIST

LOCATE‘

‘“120 87‘4?& -

N . DEFINITION,

To represent by words written
or spoken for the knowledge or
understanding 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.

o

To make blain or clear, to

« present in detail.

To estgblish the identity of,
. pick out oresingle out'an

object 1n .response to its

name, by pointing, picking up,

underlining, marking or other
. responses.

To state or express without

going into detall.

0

To view closely and critically,
to determine quglity or state,
to detect errors.or otherwise
appraise. ~

. [y

>~ To enumerate qr specify. r

s

To sti ulate the position of an
object in relation to other
objects., )

18
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APPLICATION

Describe the safety procedures for
the screening and grinding unit.

Deﬁeloﬁ e picture file of first
stage digestion units. -

Discuss treatment plant case his-
torles.

Evaluate the wastestream for ab-
normal conditions.

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

Identify the components of the
chlorination unit.

‘Indicate whether the process unlt

is used for secondary sedimenta-
tion.

Inspect a treatment plant.

<

List routine cglculations for the
pond stabllization unit.

Locate the components of the
trickling filtration'unit.

"\
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POINT OUT

RECOMMEND

SELECT

t

DEFINITION

To supply the correct name, in
oral or written form, for an ob-
Jeet, class of objects, persong,
places, conditione or events
which are pointed out or desc-
cribed.

To pay careful, directed,
analytical attention to. )

To carry out an action or
pattern of jehavior. (Implies
an act for which a procesa or

pattern of movement hans already

been establiched, especially

one calling for skill or preei-
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 introduce 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 feature.

m% A
4l.md“' v'
APPLICATION "

.Name' the componentsg of the primary

aedimentation unlt.

Observe the thiékenihg 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\ correct

the unsaf? cpnditions.

Select the reference materials éﬁd
tools needed to perform the cor-
rective maintenance.

A
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MODULE1 - -
. COLLECTION
A combined cyctem
with inductrial waste
A
Composite Model Plant Unit A
| : .
1 : :
5 PURPOSE: In this module tha\vtudent will learn to perform all the activities

in the objectives ao.they apply to a combined system with industrial
waste. READ PAGES 1 TO 11 BEFORE USING THIS MODULE,

OBJECTIVES: Identify the coZZectwn syctem.

1.1
. a 1.2 Describe the collection eyatam%techmcal and nonteehmcal '
i terms.
K 1.3 Describe the safety procedures for the collection cysctem and

explain how the procedurec "protect employees and mmtom
1.4 Identify the components of the collection system. Lxplain the
purpoge of each componént, how the component worke and why it
18 important.
" 1.5 Degseribe the normal’ operation procedurea fOr the coZZect'Lon
system components listed on page 17. '
1.6 Perform the normal operation procedures for the coZZectwn
syatem.
1.7 Deacribe and perform the start-up and shut-down procedures for
‘the collection system. :
; 1.8 Deseribe the abnormal operation prpcedures for the eollection
system.
‘ 1.9 Describe the preventive mazntenance proceduree for the collec-
~ tion 8ystem. ’ ,
1.10 Perform the preventive maintenance procedures for. the coZZec—
tion system.
1.11 Describe the corrective maintenance procedures for the coZZec-
tion system components ligted on page 17.
1.12 Perform the corrective maintenance proceduree for the collec-
¢ _ tion system components.
1.13 Perform the safety procedures for the collection system and
\ . demonstrate how they protect employees and vi ﬁztors
. élel Compare other collection systems to the combined system with
industrial waste (composite model plant unit A).
! 1.15 Name and locate the componente of the collection system listed
. on page 17. Name and select reference materials which explain
the normal operdation procedures, the purpose of each compo-
nent, how the component works and why 1t is important.

N - o200
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. + 1.16 Perform the abnormal operation proceduree for the collection |
. cyotem. ., ' A
>  RESOURCES: 3116 120 N2l 125 141 143 144 307 08 309
316 317 320 324 421 459 511 551 552 553
554 937 990, 1033* 1034 1318 1399
<<<<<<>>>>>> \\_
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OBJECTIVE 1.1:
4
" CONDITIONS: -

ACCEPTABLE PERFORMANCE:

INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 1.2:
X

CONDITIONS;

ACCEPTABLE PERFORMANCE:

Identify the collection system.

L3

Given a system; model of a system or a photograph of a -
system,

The student will:
Indicate whether the system is used for collection.

1. Poimri out characteristics which.identify the collec-
tion system.

1. Develop a picture file of collection systems. Mark

distinguishing characteristics.

<LLLLKLO>>>>>

1 : o
Describe the collection system in technical and nontech-
nical terms.

(4

Given photographs of the collection system.

The student will:

Describe the collection system, explaining the
meaning of:

collection system

force main system y
- gravity flow system <

Sewer
sewer system

sewerage v

21 i
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. INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 1.3:

CONDITIONS:

ACCEPTABLE PERFORMANCE:

@ : o - Cc;llection {mg’ 15
, i

.Deacribe the purpose of collection.

Desceribe how the kind of co;lection syatem affecto:
primary gedimentation '
¢ pond stabilization | . v

- pumping and piping .

1. Use diagrams, photographc and olidea to degcribe the
collection dyatem. . .

2. Desceribe the collection system during a tour of the
-gyotem. React to the student's description of the -
gystem. C .

v

1. Deacribe the collection eyatem while viewing photo-
. graphs, diagrams and slides.

2. Observe and deccribe the collection system .during a
tour of the system. '

<LLLLL>D>>>> ) .

.Describe the safety procedures for the collection system
* and explain how the procedures protect employees and

vigitora.

4
’

Given a list of opegation and maintenance procedures.

-

’

The student will:

Describe the sdfety procedures for the collection
system, commenting on; ; ,
High-risk ‘activities
entering or leaving manholes
working alone
working in excavations
Sources of danger . {
cave-ins :
electricity
explosive solvents '
flooding .
heavy construction equipment
infection
ladders .
manhole covers
open channels or pits
oxygen deficiency

. 22
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INSTRUCTOR ACTIVITY:

STUDENT . ACTIVITY:

)

[\ o

0w

. Role play operation or maintenance procedures

Sources of danger (continued)
. rotating and reciprocating equipment
toxic gaces
. traffic ﬁx\\ N
Safety equipment
-blower
dewatering equipment v
exhaust fans
explosion proof lighte
explogive ‘gas detector
firot-aid kit
flaghing lighte
harnesg
oxygen deficiency meter -
protective clothing
Trope

- gelf-contained breathing apparatuc

shoring equipment
traffic barriers
traffic cones

Explain how the procedures protect employees and
visitors.

. Digcuss collection system case histories.

Describe the conditions in a collection system and
ask for evaluation.

. Describe the safety procedures for each operation and

maintenance procedure.

. Prepare slides of sources of danger and high—riek

activities.

.e‘»‘._(; , "

. Read case histories and comment on employee safety

procedures.

Evaluate conditions which the instructor has des-
cribed. Guggest remedies.

Se-~
lect proper safety equipment and name the sources of
danger and high-risk activities. Develop a manual of
safety procedures for the collection system.

Identify sources of danger and high-risk activities
pictured in slides.

CCCCLLIDID>D> ¥
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'OBJECTIVE 1.4: Tdentify the componenta of the collection system. Ex-
plain the purpose of each component, how the component’
workc and why it ig important.

Yo !

CONDITIONS: Given a collecti:;\$ystem, pystem components or a dia-
gram, model or photographaggf a system and a list of
components.

ACCEPTABLE PERFORMANCE: The student will: \

Identify components of the collectlion system and as-
. soclated equipment: -
‘ catch basin " regulator
' dosing tank gereen
fire-fighting equipment gewer tap
firgt-aid kit . sewerg '
~ flap gate branch
~ house connection collector
. inverted siphon . " 1nterceptor
- manhole lateral
manhole cover - main
‘ outfall trunk
pipe o tap line
pipe joint welr o
pump station '
Explain the purpose of each component, how the compo-
. nent works and why it is important.
IN§IBUCTOR ACTIVITY: 1. Point out and name components in diagrams photo-

g graphs br models.
. . Arrange, photographs or models of components in the.
workshop for student ldentification.
3. Point out and name components during a tour of the
system.

N

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

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 during a tour of the system.

4. Expla®n the purpose of each component, how the compo-

nent works and why it is important.

KLKLLKLKLDOOOODD>
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OBJECTIVE 1.6:

CONDITIONS:

ACCEPTABLE PERFORMANCE:
8

S

INSTRUCTOR ACTIVITY:

-

Deseribe the normal operation procedurece for the collec-

tion ocyctem componente licted on page 17, (

Given a collection system or glides or photographs of a
collection cystem, a list of componenta of the gystem,
a checklist of characteristics and a normal operation
procedures manual.

The student will:

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

corrocgion position
erogion presgure
exfiltration . 8lope
flow velocity <
infiltration
. \ , , )
Name the sense or indicator which moﬁIfBre each char=. -a.. ..
acteristic. '

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

Describe what an operator does if the characteriatics |
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
returned to normal.,

k Describe routine sampling for the collection.system.
List routine calculafions’for the collection system..l

Describe routineiprocedurés for recording data.

Y

~ 1. ﬁéscribe the characteristics of the components of the

collection system.
*Describe the normal operation procedures for the col-
lection system. Use color pictures.
3. Describe the normal operation procedures during a
slide show of components of the collection system.

20
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4. Deacrlbe and explain the normal operation procedures
during a tour of the system. Ligten to the student's
degeription of the procedures. ; P

STUDENT ACTIVITY:

[

Develop a checklist, lioting the components of the
collection system and their normal characterioticp,
Develop a manual of normal operation procedures.
Describe the normal operation procedurec during a

slide show of componentc of the collection gystem.
Observe and degcribe the normal operation procedurec
during a tour of the system. ) P

.l"

4\\\40 N
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OBJECTIVE 1.6: Perform the normal operation proecedurce for the collec-
| * . . o tion eyotem. 1 , A
? CONDITIONS: Given a collection system, the manual of normal opera- .
| tion procedures which the student has developed for the .
| collection system and basic referéfices.
|  ACCEPTABLE PERFORMANCE:  The student will:
Check and evaluate the characteristics of each compo-
nent, explaining his actions.
Perform the procedures which an operafor followsg if
the characteristics of a component indicate that it
\ is not functioning ™rmally,
Perform the routine sampling.
" Perform the’routine calculationsﬁ .
N Perform the routine record keéping.
INSTRUCTOR ACTIVITY: 1. Observe the student dempnstrating normal operation
procedures in a-dry ruft on a collection ystem,
2. Observe the student performing normal ope ggon pro-
cedures on a collection system.
’ 32
STUDENT ACTIVITY: 1. Demonstrate the normai‘operation procedures ;in a dry
run on a colleétion system. :
~ 2. Perform anhd explain the normal operation procedures
on a collection system. ) >
JS
<LL<LL>D>>>D
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- ACCEPTABLE PERFORMANCE:

Y

INSTRUCTOR ACTIVITY:

A

S';%BB\T ACTIVITY:"

f’ R 5

a

-

OBJECTIVE 1. 8:

J

3

v
[

. Descrzbe and perform the start-up and shut-down proce-

dures for the coZZectzon system.

I T Y
Given a mock-up, model or photograph of a collection
system. “ﬂ\g ’)//5\

The student wiltl:

-

Start up and shut dewn the components of a collection
system, following the manufacturer's instructions.

«
)

B3

Demonstrate and perform the start-up procedures.
Demonstrate perform the shut-down procedures. T
Observe the stﬂ%ent perfofrming the start-up proce- . ’
dures. .
. Observe the student performing the shut-down proce-
dures. L
5. Observe the student as he evaluates his start-up
procedures. ‘
6. Observe the student as he evaluates his shut-down-.
procedures. ’

~ W N

Describe the start-up procedures in a dry run.
Describe the shut-down procedures in a dry run.

. Perform the start-up procedures. , ’

. Perform the shut-down procedires. . '
Evaluate the operation of the collection system to de-
termine whether correct start-up procedures have been
tused. Use the normal operation procedures manual
whlc? Yhe student has developed. (See objective

1.4

6. Evaluate the operation of the collection system to
determine whether correct shut-<down procedures have
been used. Use the normal operation procedures man-
ual ghlch the student has developed (See objective
1.4. _ .

-

(SRR VI
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Describe the abnormal operation procedures for the col-
“lection system. .
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' CONDITIONS:

1

ACCEPTABLE PE%FORMANCE:

INSTRUCTOR ACTIVITY;

9

STUDENT ACTIVITY:

-

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

» e T

’ 4

The student will: T éz//
Evaluate the wastestream for abnormal conditio

commenting ong

-acidity ‘ level
color : odor .

’ DO ' . Oi]}\a,,‘:!;‘]ﬁ “\
floating material pH >
flow . septic sewage , .

» foam - settlegble matter
grease i . temperature
industrial’wastes toxic gases

ice velocity ) -

Describe the cause an%ﬁgffect of the abnormal’ condi-
tion

Explain "how often the condition of(Xhe 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. Descfibe and explain the abnormal conditions of the
wastestream illustrated in color pictures.

2. Describe and explain the abnormal operation proce-
dures illustrated in pictures and described in system
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 tour of the system. Listen to the
student's description of the procedures.

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

28 | ;
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2. Describe and explain-the abnormal operation proce-
dures illustrated in pictures and described in system
records and case histories.

3. Describe 4nd explain the abnormal operation proce- Y

) dures in a class discussion after a slide show.

' 4. Evaluate and explain the condition of the wastestream
during a tour of the system. Describe and explain
the abnormal operation procedures.

<KL LDP2OO>>
- OBJECTIVE 1.9: ’ Describe the preventive maintenance procedures for the
. . . collection sysicm.
CONDITIONS: Given a collection system or pictures and drawings of a.
eollection system and reference materials, including
§ - inspection records
- , ’ manufacturer's maintenance guldes
' ' preventive maintenance schedule
system drawings and specifications o
ACCEPTABLE PERFORMANCE: The student will:
Describe these preventlve malntenance procedures for
the collection system:
Cleanlng tap line
, ' catch basin weir
- dosing tank Inspection
flap gate - manhole
house connection  Lubrication
’ inverted siphon flap gate
manhole pump station ' .
] outfall regulator .
o ' ) .pipe Mechanical adjustment .
pipe joint flap gate ‘
pump station pump station
~ regulator regulator
s screen welr
‘ sewer tap Painting
sewers flap gate
branch " manhole
collector pump station
. interceptor regulator
4 lateral welr
main Replacement ) +

trunk fire-fighting equipment

-J;Eil(; o | 20
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Replacement (continued)  Wear measurement
first-aid kit ‘manhole
flap gate ' sewer :
manhole cover ‘ - ) \
pump station
regulator
screen” ’ -
weir ‘ ‘

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

. "Explain how often each preventive maintenance procew,
dure must be performed. '

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

zv -l>

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

3 Explain why each preventive maintenance procedure is
important

INSTRUCTOR ACTIVZITY': 1. Describe and explain the preventive maintenance pro-
cedures for the collection system.
2. Describe and explain the preventive maintenance pro-
cedures during a slide show.
3. Describe and éxplain the preventive maintenance pro-
cedures during a tour of the system.

) ual of preventive maintenance procedures.
- o 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 tour of the system.

~ ,
SIUDENT ACTIVITY: 1. Develop a preventive maintenance schedule and a man-

CLLLLLDO>D>O>>>

OBJECTIVE 1.10: . Perform the preventive . maintenance procedures for the .
coZZectton system.

%
CONDITIONS: ‘Given a collection system and tools and reference mate-
rials; including:
inspection records
manufacturer's maintenance guides N

B0
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' preventive maintenance schedule | ,
system drawings and specifications
ACCEPTABLE PERFORMANCE: The atudent will:
Select the reference materials and tdols needed to
perform the preventive maintenance procedyres.
( Apply the prevéntive maintenance schedule for the’
i a collection system, explaining his actions.
, ~ Perform the procedures which an operator follows when

a component needs preventive maintenance, explaining
his actions.

1]
~

INSTRUCTOR ACTIVITY:
™

. Set up simulated situations in the workshop.

. Observe student inspection of a collectlion system.

. Observe the student performing the preventive mainte-
nance procedures on a collection system.

w N

(3

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

2. Inspect a collection system Evaluate and explain
the preventive maintenance procedures.
3. Perform and explain the preventive maintenance proce-
dur on a collection system.
4

KLLLKLKLIBEO>>>
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OBJECTIVE 1.11: Deseribe the corrective maintenance procedures for the
collection system components listed on page 17.

CONDITIONS: Given a collection system or a mock-up, photographs or
drawings of a collection system,. the manual of operation
. procedures which the student has developed for the col- '~
lection system, tools #nd refemrence materials, includ-
ing:
catalogue of replacement parts
equipment catalogues
manufacturer's maintenance guides )
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ACCEPTABLE PERFORMANCE: - The student will:
Dbscribe how an operator evaluates each COmpUnent of o
the collegtion system for correctivesmaintenance,
commenting on: . .
- corrosion - . ) position
erosion - o pressure
exfiltration +. glope
flow - velocity
infiltration ‘
. 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
g malfunction, including:
evaluation of capabilities of plant personnel
to perform the procedurea
selection of replacement parts
. ” , record keeping
Describe how the operator corrects the malfunction.
I
INSTRUCTOR ACTIVITY: l./ﬁbseribe and explain the corrective maintenance nro-
| - gedures for the cvllection system, using diagrams and
| /pictures
l o Describe and explain the corrective maintenance pro-
| ' { cedures during a slide show. ,
| ) ) 3. QDescrlbe and explain the corrective maintenance pro-
} : e o "cedures during touts of the system.
l -
STUDENT ACTIVITY: 1. Descrihe and explain the corrective maintenance pro-
' cedures}in situations described or pictured by the
instrucfgor.
4 : S/ 2. Describ@iand explain the corrective maintenance pro-
cedures gklng a slide show.
3. QObserve mscribe and explain the corrective mainte-
nance p 3 dures during a tour of the system.
A
CLLLLLDDIDDD>
OBJECTIVE 1.12: Perform the corrective maintenance procedures fbr the

collection syetem components.

i
:
-~ , i
b
t

|
.
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‘ CONDITIONS: ‘ Given a collection system or system components, the op-

eration procedures manual which the studernt has devel-
oped, tools and reference materials, including:
cdtalogue of replacement parts
equipment catalogues
manufacturer's maintenance guides B
manufacturer's operation manual

LY
ACCEPTABLE PERFORMANCE: The student will:

. Fvaluate the components of the collection system for
: corrective maintenance, explaining why a component
has malfunctioned and commenting on:

corrosion position

erosion pressure '
exfiltration slope

flow b ~ velocity
infiltration

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 cf capabilities of plant’ personnel: to
perform the procedures
selection of replacement parts
record keeping -

_ Correct the malfunction.
\.

INSTRUCTOR ACTIVITY: . Set up simulated situations in the workshop.

. Observe the student as he evaluates a collection
system.

3. Observe the student performing the corrective main-

- tenance procedures on a collection system.

N

-

STUDENT ACTIVITY: 1. Small groups of students perform and explain the cor-
: " rective maintenance procedures in simulated situa-
tions in the workshop.
2. Evaluate the components for corrective maintenance.
3. Perform and explain the corrective maintenance proce-
dures on a collection system.

k KLKLLKKOOOOOD>
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OBJECTIVE 1.13: . Perform the safety procedures for the collection system

and demonstrate, how they protect employees and.visitors.
COﬁDITIONS: ' Given a list of operation or maintenance procedures, the o
student's manual of safety .procedures, tools and safety .
*equipment.
ACCEPTABLE PERFORMANCE: The student will: N

Identify hazardghs conditiona in the collection e
. gystem, commenting on:
- high~risgk activities
gources of danger
safety equipment

Explain how the procedures protect employees and
visitors. :

i

Recommend corrective procedures and correct the un-
safe condition. !
&

B

INSTRUCTOR ACTIVITY: . S8et up simulated situations in the workshop.

. Observe the student as he evaluates the safety condi-
tions in a collection sygtem.

3. Observe the s{udent performing the safety procedures

on a collection system.

S

STUDENT ACTIVITY: 1. Evaluate safety conditions in simulated situations
and recommend corrective procedures.
2. Evaluate safety conditions in ascollection system and
recommend corrective procedures.
3. Perform the safety procedures cn a collection system.

-

<<LLLLI>>O>>
OBJECTIVE 1.14 Compare other coZZej;zon eyeteme to the combined eystem
: with industrial wasté (composzte nodel plant unit A)

CONDITIONS: Given a process unit ang reference materials, including:
equipment catalogues
laboratory -reports
manufacturer's bulletins :
manufacturer's operation manuals
system maintenance and operation records

bl

34
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ACCEPTABLE . PERFORMANCE:

INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 1.16:

The student will:

Compare composite model plant unit A with:
a sanitary system with industrial waste.
a combined system without industrial waste.
a sanitary system without industrial waste.

Consider:
avai%ability of replacement parts
capital costs
dependency on surrounding environment
eagse of repair
efficiency
flow-handling capabilities
maintenance costs
nuisance to neighbors - - -
operational. costs '
operational skills
persomnel requirements
reliability
resistance to upset
sensitivity of controls
space requirements
waste-handling capabilities

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

2. Compare -composite model plant unit A with ‘the other
systems.

3. Help the student to collect information fey reports
on the advantages and disadvantages of eazﬁ)system.

. List information about the systems on a chart.
Compare the systems in a panel discussion.

. Write @ report on the advantages and disadvantages of
each system.

w N

KLLLLL>D>>>>>

Name and locate the components of the collection system

.’Zisted on page 17. Name and select the reference materials

which explain the normal operation procedures, the pur-
pose of each component how the component worke and why
it is important.

:?m
. % .
’ 0 f,, - /
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CONDITIONS:
¥

ACCEPTABLE PERFORMANCE:

n

L}

INSTRUCTOR ACTIVITY:

@

STUDENT ACTIVITY:

OBJECTIVE 1.16.:

I

CONDITIONS:

?
Given a collection system, system components or a dia-

* gram, model or photographs of a system and reference
materials, including:

contractor's plang of the collection’system
manufacturer's maintenance guides
operation and maintenapce manpalp

The student Will:

.Name and locate the co
syatem.

nents of the collection

Name and select refgfence materials which explain
the normal operatign procedures, the purpose of each
gomponent, how the component works and why 1t is im-.
portant.

r

grams, photogrdphs or models.
2. listen to the’ student naming the components and the
applicable reference materials during a tour of the )
system. ) '
3. Name and display the reference materials which des-
cribe the collection eystem and normal operation
prodedhrﬂ"

1. Point out coe/ﬁpénts of the collection system on dia-

.
»

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

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

3. Name and select the reference materlals which des-
cribe the collection system and normal operation

procedures
[~

KLLKLKLKL>2>55>>

!

Perform the abnormal operation procedures fbr the col-
lection syctem.

o

14

Given a wastestream in a collection system and reference
materials, including:

industrial waste records

operation -logs

36
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ACCEPTABLE PERFORMANCE:

INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

(S

Collection .

operator manuals
gystem performance guides %

The student will: ,

Evaluate the wastestream for abnormal conditions,
commenting on: ‘

acidity : level

color ° . odor

DO ol -

floating material - pH
~flow septic sewage

foam settleable matter *
Brease temperature
*industrial wastes toxic gages

ice - veloeity

Select the references he needs to return the waste-
stream to normal. b

- Perform the abnormal opifation procedures.

1. Observe the student as he evaluates the wastestream
in the collection system.

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

3. Observe the student performing the abnormal operation
procedures in simulated situations and in the collec~
tion system.

. Evaluate the wastestream in the collection system.-

. Select the references needed to correct abnormal con-
ditions of the wastestream.

3. Perform the abnormal operation procedures in Simula—

ted situations or in the collection system. -

<LLLLKLDOD>D>> ~
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PURPOSE :

OBJECTIVES:

~ MODULE 2
CHLOHINATION

A vacuum chlorinator with automatic feed to pipe,
prneumatic- control and electrical evaporator
or a vacuum chlerinator with automatic feed

to pipe and closed-loep prneumatic control

. Compogite Model Plant Units B and N

 In this module the student will learn to perform-all the activitieo

in the objectives as they apply to a vacuum chlprinator with auto-

matic feed to pipe, pneumatic eontrol and eledtrical evaporator or

to a vacuum chlorinator with automatic feed to pipe and closed-loop
pneumatic control. READ PAGES 1 TO 11 BEFORE USING THIS MODULE.

2.1\ Identify the chlorination unit. ‘ g
2.2 \ Deescribe-the chlorination process in technical and nontechnz-ﬂ
cal terms. v

2.3 | Describe the safety procedures for the, chlorinati-m unit and
explain how the procedures protect employees’ and visitors.

2.4 _ Identify the components of a chlorination unit. FExplain the
purpose of each camponent, how the coyponent works and why it
i8 important.

2.5 Describe the normal opgration procedures for the chlorination
unit components Zzstedj&n page 35.

2.6  Perform the normal operation procedures fbr the chlorination
unit.

2.7 Deseribe and perform the start—up and shut<doum procedures for
the chlorination unit. N

2.8 < Describe the abnormul operation procedures for the chlorina-
tion process,

2.9 Describe the preventive mazntenance procedures for the chlo-
rination unit. ’

2.10 Perform. the preventzve mazntenance procedures for the chlorin-~
ation unit. ' .

2.11 Describe the corrective mazntenance procedures for the chZo-
rination unit components listed on page 35. -

© 8.12 Perform the corrective ma%ntﬁffﬁ?e 'procedurzs for the chZor¢n—

ation unit components.

2.13 Perform the safety procedures for the chlorination unit and
demongtrate how they protect employees and visitors.

2.14 Compare other chlorination unite to the vacuum chlorinator
with automatzc féed to pipe, pneumattc control and eZectr$c

/

-
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; . evaporator (composite model plant unit B) and the vacuum chlo-
‘ rinator with automatic feed to pipe and closed-loop preumatic
' : control (composite model plant unit N).

2.15 Name and locate the componente of the chlorination unit licted
on page 35. Name and select reference materials which ex-
plain the normal operation procedures, the purpose of each
component, how the component works and why it ig important.

2.16 Perform the abnormal operation procedures for the ahZorznatzon
unit.

RESOURCES: 3 116 120 125 141 143 144 307 308 309 316 J{
317 320 321 324 421 459 472 489 511 543 551
552 553 554 700 702 851 937 966 967 968 969
970 972 974 9784 976 977 978 979 980 984 985
990 1033 1034 1399 1408
<KLLKKLKDOODODD>
OBJECTIVE 2.1 . ldentify the chlorination unit.
; ;/} CONDITIONS: Given a unit, a model of a unit or a photograph of a
. "‘“"t ,
ACCEPTABLE PERFO%MANCE; The student will:
' ) ) Indicate whether the process unit is used for
chlorination.
INSTRUCTGR ACTIVITY: "IN Point out characteristics which distinguish the chlo- -
rination unit from other process units.
STUDENT ACTIVITY: 1. Develop a picture file of chlorination units. Mark
: distinguishing characteristics. /

<<K<KKLKLO>>>>> ¢ -

OBJECTIVE 2.2: Describe the chlorination process in technical and non-
‘ technical terms.

i,f‘ CONDITIONS: - ( Given a'list of chlorine application polnts and a dia-
] , : : - gram of application polnts.

39 B
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ACCEPTABLE PERFORMANCE:

-
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j . ’ /J

2

INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

/

OBJECTIVE 2. 3: (//

CONDITIONS:

? (8.

Chlorination {M %

, 4"4L mt

The gtudent will'

Deseribe the chlorination unit, explaining the
meaning of:
chlorine "
"chlorine contact chamber
. chlorine gygtem
closed-loop regldual control

Point it the application points for:
upgewer chlorination
prechlorination
plant chlorination
post~chlorination

Deseribe the purpose of chlorination at each
location. - ‘ .

Describe how chlorination affetts:
collection system '
prechlorination
primary sedimentation
trickling filtration
aeration
pond stabilization
effluent disposal

pumping and piping
1. Use diagrams, photographs and sglides to illustrate
chlorination application points.
2. Point out application points and the effects of

chlorination at the application points during a plant
tour.

1. Point-out and describe chlorine application points
on plant diagrams. .

2. Observe and describe the application points and the
effects of chlorination at the application points
during a plant tour.

<<LLKLKLODEE>>

Describe the safe rocedures for the chlorination unit
and explain how-the procedures protect employees and
vigitors. ‘

Given a list of operation and maintenance procedures.

10

N

X e
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ACCEPTABLE PERFORMANCE:

INSTRUCTOR ACTIVITY:

1

m 9- Chlorination

The student will:

TP

Describe the ‘safety procedures for the chlorination
unit, commenting on:
High-risk activities *
changing cylinders
removing debris from channels
replacing valves and pigtails
working alone &
Sources of danger
dcid wastes '
automatic switches
caustic wastes
electrical equipment
explosive gases '
hot pipes , ‘ g
" moving parts '
open channels and pits ) -
open doors dnd ‘covers
slippery walks or stairs
tools .
toxic gases
Safety equipment
chlorine leak detector
deluge shower
emergeney repair kit
eyewash
- fire extinguisher
first-aid kit
gas mask
lockout tags and keys
protective clothing
railings. . " b
rope ’ !
self-contained breathing apparatus
stair treads .
ventilation system - '

-

Explain how the proceduree protect employees and
visitors. .

.

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

uation.

. Describe the.'safety procedures for each operatlon and

maintenance., procedure.

. Prepare slides of sources of danger and high-risk

activ1ties ‘ 0

ZLJQ
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STUDENT ACTIVITY: N 1. Read case histories.and comment on empfoyee safety

procedures. - .

2. Evaluate conditions which the instructor has des-

‘cribed. Suggest remedies.

Role play operation or maintenande procedures Se- -
lect proper saf‘ty equipment and name the sources of
danger and high“risk activities. Develop-a manual of
safety procedures for the chlonznation unit.

. Identify sources of danger and high-risk activities
pictured in slides

» & A

\
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OBJECTIVE 2.4: Identify the coi§gnents of a chlorination unit, Explain® ™
the purpose of each component, how the component works

and why it is important. . : .

J : -
[ u/
CONDITIONS: Given a chlorination unit, unit components or a diagram,
/ model or photographs of a unit and a list' of components.

ACCEPTABLE PERFORMANCE:

»

The student

: . Identity components of the chlorination unit and as-
| ’ sociated equipment:
| air-storage tank | pigtail
| alarms adapter
| , chlorine pressure cap °
} evaporator level flex line
leak detector - yoke

*analyzer pneumatic control
| o chart drive recording chart -
| compressor regulators
, container . chlorine pressure
cylinder injector vacuum
° drive belt water pressure ,
evaporator rotameter float

fire-fighting ‘equipment

' rupture disc

‘ first-aid kit scale
T ot gas mask valves - , '
a hoist- cylinder
motor header
pen pressure reducing
— ‘ vent fan
S Explain the purpose of each component how the compo-
nent works and why it is important.
Y

42
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INSTRUCTOR ACTIVITY: . 1. Point oyt and name components in diagrams, photo- .

Ty graphs or modelsd.
oo © 2. Arrange photographs or models of comporients 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.

«

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.
. Identify components duiring a plant tour.
. Explain the purpose of each component, how the compo-
nent works and why it is important. ;

»

-~

<LLLLKLDODOODOD> ’
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'OBJECTIVE 2.5: . Describe the normal operation procedures for the chlo-
‘ rination unit components listed on page 35.

] C |
" CONDITIONS: Given a chlorination unit or slides or photographsnof a
‘. chlorination unit, a list of components of the unit, a

checklist of characteristics and a normal operation pro-
cedures manual. ) . _ .

ACCEPTABLE PERFORMANCE: 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
¢ o position _ '
: , ' ' Name the sense or indicator which monitors each char-
/PJ« acteristic.

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

49 -
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STUDENT ACTIVITY:

OBJECTIVE 2.6:

CONDITIONS:

INSTRUCTOR ACTIVITY:

Chlorination . iM§ 37

4%1 E

Describe what an operator does if the characteristics
of d 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
returned to normal.

‘Descrige routine sampling for the chlorination pro-
cess.,

List routine calculations for the chlorination pro-
' cess. '

Describe routine procedures for recording data.
< [

1. Describe the characteristics Qf the components of the

- chlorination unit.

2. Describe the normal operation procedures for the
chlorination unit. - Use color pictures.

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

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

. 1. Develop a checklist, listing the components of the

chlorination unit and their normal characteristics.
. Develop a manual of normal ope gtion procedures.
. Describe the normal operation procedures during a
slide show of components of the chlorination unit.
4. Observe and describe the normal operation procedures
during a plant touz.

w N

<LK KDOO>>>>

Perform the normaZ operation procedures for the chlorin-
ation unit.

- Given a chlorination unit, the manual of normal opera-

tion procedures which the student has developed for the
chlorination unit and basic references.

<
<
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. ACCEPTABLE PERFORMANCE: The student will:
Lo 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. “
Perform the routine calculations.
. Perform the routine record keeping.
INSTRUGTOR ACTIVITY: 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.
STUDENT ACTIVITY: 1. Demonstrate the normal operation procedures in a dry
run in a treatment plant.
2. Perform and explain the normal operation procedures
in a treatment plant.
<
CLLLLLD>>D>>
OBJECTIVE 2.7: Describe and perform the start-up and shut-down proce-
dures for the chlorination unit.
{
CONDITIONS: Given a mock-up, model or photograph of a chlorination
‘ unit and‘a chlorination unit with the manufacturer 8 op-
eration manual.
ACCEPTABLE PERFORMANCE: The student will: ‘
Start up and shut down a chlorination unit, follow-
ing the manufacturer's instructions.
~ INSTRUCTOR ACTIVITY: 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. Observe the student performing the start-up proce-
dures in a treatment plant.
~. 4. Observe the student performing the shut-down
[ N
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~ OBJECTIVE 2.8:
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STUDENT ACTIVITY:

CONDITIONS:

K

ACCEPTABLE PERFORMANCE:

rs

- 4 [ 4L"mm

procedures in a.treatment plant.

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

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.

. .Describe ‘the shutqgown procedures in a dry run in a

, treatment plant. o

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

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

. Evaluate the operation of .the chlorination unit to

determine whether correct start-up procedures have
been used. Use the normal operation procedures man-
ual Xhich the student has developed. | See objective
l.4.

6. Evaluate the operation of the chlorination unit to
determine whether correct shut-down procedures have
been used. Use thewnormal operation procedures man-
ual %hich the student hes developed (See objective
1.4 .

N

N W

<L<LLKLLOOO>O>>

-

‘Degeribe the abnormal .operation procedures for the chZo—

’rznat%qn proceés. -

A

Given a wastestream in a treatment plant or color photo-
graphs of a wastesftream, 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:

BOD : flow

chlorine demand industrial wastes
chlorine residual odor

COoD pH

coliform septic sewage
compositiom toxic gases

3
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INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 2.9:

CONDITION%;

Describe the cause and effect of the abnormal condi-
tion.

Explain how often the condition &f 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
wastestream illustrated in colqQr 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
v 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.

¥
<LLLLL>>>>>>
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Deecribe the preventive maintenance procedures for the
chlorination unit.

Given a chlorination unit or pictures and drawings of a
chlorination unit and reference materials, including:
inspection records
manufacturer's malntenance guides

ot
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plant drawings and specifications

preventive maintenance schedule

The student will:

S

{

{
\‘1

Qmscribe these preventive- maintenance procedures for

the chlorination unit:
Cleaning
pen
valve
Lubrication
compressor
hoist
motor
Mechanical adjustment
air-storage tank
alarms
. chlorine pressure
evaporator level
leak detector
analyzer
chart drive
compressor
container
b drive belt
evaporator
gas mask
hoist
motor
pneumatic control
- regulators

chlorine pressure.

injector vacuum

water pressure
rupture disc
scale ¢
valves

cylinder

header

pressure_reducing
vent fan

" Painting

air-storage tank
compressor
motor

18

Replacement  °

alarms
chlorine pressure
" evaporator level
leak detector
analyzer
chart drive
compressor
container
cylinder
drive belt
evaporator
fire-fighting equipment
first-aid kit
gas mask
holst

o :

. motor

pen
pigtail

adapter.

cap

flex line

yoke
pneumatic control

recording chart

regulators
chlorine pressire
injector vacuum
water pressure
rotameter float
rupture disc
gscale
valves
cylinder
header
pressure reducing .
vent fan

Wear measurement

scale
valve
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INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 2.10:

CONDITIONS:

ACCEPTABLE PERFORMANCE:

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 preventive maintenance.

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

Explain why each preventive maintenance procedure is
important.

1. Describe and explain the preventive maintenance pro-
cedures for the chlorination unit.

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

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

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

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.

<LLLLLDODOD>DD>

Perform the preventive maintenance procedures for the
chlorination unit.

Given a chlorination unit and tools and reference mate-
rials, including: - ‘

inspection records

manufacturer's maintehance guides

plant drawings and specifications

preventive maintenance schedule

&
The student will:

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




INSTRUCTOR ACTIVITY:

'STUDENT ACTIVITY:

OBJECTIVE 2.11:

CONDITIONS:

ACCEPTABLE PERFORMANCE:

Apply the preventiye maintenance schedule for the
chlorination 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.

w N

[ 4

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.

KLLKLKLDEOO>>

Describe the corrective maintenance procedures for the
chlorination unit componente listed on page 35.

Given a chlorination unit or a mock-up, photographs or
drawings of a chlorination unit, the manual of operation
procedures which the student has developed for the chlo-
rination unit, tools and reference materials, including:

catalogue of replacement parts

equipment catalogues

manufacturer's maintenance guides

The student will:

Describe how an operator evaluates each component of
the chlorination unit for corrective méintenance,
commenting on:

color ' pressure 5
corrosion ' sound

flow temperature
motion vacuum

odor vibration
position

| Explain wﬂ3(1 component..has_malfunctiorned.

/
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Name the reference materials and tools needed to per-
form the corrective maintenance.
7 Describe what an operator does when he discovers a
malfunction, including:
T ’ : evaluation of capabilities of plant personnel to
perform the procedures
selection of replacement parts
record keeping i
Describe how the operator corrects the malfunction.”
INSTRUCTOR ACTIVITY: 1. Describe and explain the corrective maintenance pro-
' cedures for the chlorination unit, using diagrams and
pictures.
2. Describe and explaln the corrective maintenance pro- R
cedures during a slide show,
' 3. Describe and explain the corrective maintenance pro-
, cedures during treatment plant tours.
' STUDENT ACTIVITY: 1. Describe and explain the corrective maintenange pro-
i ’ o cedures in situations described or pictured the
s instructor.
; ' 2. Describe and explain the corrective maintenance pro-
1 cedures during a slide show. N
3 Y 3. Observe, describe and explain the corrective mainte-~
g nance procedures during a treatment plant tour.
3 CLLLLLDOIDD>>
| OBJECTIVE 2.12: . Perform the corrective maintenance!procedures for the
chlorination unit componente.
77 :
CONDITIONS: Given a chlorination unit or unit components, the opera-
: tion procedures manual which the student has developed,
tools and reference materials, including:
catalogue of replacement parts
equipment catalogues
manufacturer's maintenance guides
e manufaeturer's operation manual ¢
ACCEPTABLE PERFORMANCE: The student will:

Evaluate the components of the chlorination unit for
corrective maintenance, explaining why a component

ol
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STUDENT ACTIVITY:

OBJECTIVE 2.13:

CONDITIONS:

INSTRUCTOR ACTIVITY:

” ,
Chlorination % 7 45‘

"'}u PACTE
has malfunctioned and commenting on:
. color N pressure
+ corrosion ) gound
flow v " temperature
~motion * vacuum
odor - vibration
pocitlon

Select the reference materials and tools needed to -~
perform the corrective maintenance, '

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

Correct the malfunction.

1. Set up simulated situations in the workshop.

2. Observe 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.

1. Small groups of students perform and explain the cor-
rective maintenance procedures in simulated situa-~
tions in the workshop.

2. Evaluate the components for .corrective maintenance

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

@ <<LLLLO>O>O>

Perform the safety procedures fbp the chlorination unct
and demonstrate how they protect employees and visitors.

‘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:

INSTRUCTOR ACTIVITY:

’

4

STUDENT ACTIVITY:

OBJECTIVE 2.14:

CONDITIONS:

)

J
ACCEPTABLE PERFORMANCE:

&

The student will:

Identify hazardous conditions in the chlorination
unit, commenting on:

high-rigk activities

sources of danger

safety equipment

I

Explain how the procedures protect empleyees and
visitors. 7 .

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

1. Set up simulated 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 procedures
in a treatment plant.

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

2. Evaluate safety conditions in a treatment plant and
recommend corrective procedures.

3. Perform the safety procedures in a treatment plant.

LLLLLDODD5>

Compare other chlorination units to the vacuum chlorina-
tor yith automatic feed to pipe, pneumatic control and
electric evaporator (composite model plant wnit B) and
the vacuum chlorinator with automatic feed to pipe and
cloged-loop prneumatic control (composite model plant
wnit N).

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 B with:
a vacuum chlorinator with automatic feed to pipe,

SRS
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INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

g

OBJECTIVE 2.15:

EKC
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electrical cohtrol and electrical evaporator.

a solution feed chlorinator with discharge to pipe.

a golution feed chlorinator .with diocharge to
channel.

a solution feed chlorinator with diccharge to
basin. .

a vacuum chlorinator with electrical evaporator and
dlscharge to ~hannel.

a vacuum chlorinator with electrical evaporator and
discharge to basin.

a chlorinator with manual control.

Consider
avallability of replacement parts
caplital costs
dependency onh surrounding environment
ease of repair .
efficiency
flow-handling capabilities
maintenance costs
nuisance to neighbors
operational costs
operational skills
personnel requirements
reliability
igtance to upset
sensitivity of controls
space requirements
waste-handling capabilities

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

2. Compare composite model plant units B and N with the
other units. '

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

. List information about the units on a chart.

. Compare the units in a panel discussion.

. Write a report on the advantages and disadvantages of
each unit.

w N

A
<<LLLLLIDD>>>

Name and locate the components of the chlovination unit
listed on page 35. Name and select reference materials

54 }
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P
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ACCEPTABLE PERFORMANCE:

INSTRUCTOR ACTIVITY:

x

STUDENT ACTIVITY:

* OBJECTIVE 2.16:

Fe

»

ich expiain'the normal operation procedures, the pur-
pose of eaeh component, how the compoment works and why
it is, important. ' , :

’

. f
: Given a chlorination unit, unit components or a diagram,

model or photographs of a unit gnd reference materials,
including: .
contractor's pians of the chlorination unit
manufacturer's maintenance guides
operation and maintenance manuals

’ ’ ’ T &
The student will:

Name and locate’the components of the chlorination
~unit.

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

,c . @,

, ) . N ;
1. Point out components 6f the chlorination unit on dia-
grams, photographs or models. '

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

3. Name and display the referencé materials which des--
cribe the chlorination unit.and normal operatlon pro-
cedures. s .

1. Name the components whichghe instructor points out.
on diagrams, photographs or models. .
. 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 chlorlnation unit and normal operation pro-
cedures.

Ny

<C<LLLOO>D>> .

Perform the abnormal operation procedures for the chlo-
rination unit.

w h
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CONDITIONS: : Given a wastestream in a treatment plant and reference
' materials, including:
.industrial waste records
, . ’ operation logs 4 . ~
.o ' ,  operator manualg
plant performance- guides

-

ACCEPTABLE PERFORMANCE: The student will: - \
. - . ~ Evaluate the wastestream for abnormal conditionms,
) ' \ commenfing on: )
BOD . flow
‘ chlorine demand + industrial wastes
Lo chlorine residual odor’
coD - . _ pH'
coliform septic ,sewage %
composition toxic gases

Select the references he needs to return the waste-
stream to normal. ‘

b}

Perform the abnormal operation proceduresu

fNSTRUCTOR ACTIVITY: 1. Observe the student as he"baluates the wastestream -
. in a treatment plant.
2. Describe the references needed to correct gbnormal
conditions of the wastestream.
- 3. Observe the student performing the abnorma; operatiorl,
' procedures in simulated situations and in a treatment
plant.

o

STUDENT ACTIVITY: 1. Evaluite the wastestream in a treatment plant.
' : ‘2. Select the referefices needed to correct abnormal con-
ditions of the wastestream. .
3. Perform the abnormal operation procedures in simula-
ted situations or in a’treatment plant.©

s

<<<LLLDS5>>>
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SCREENING AND GRINDING
A mechanically cleaned bubbler unit with grinder'

o ) ' ’ Composite Model Plant Unit C
PURPOSE: In this moduZe the student will learn to perform all the activities
in the objectives as they apply to a mechani®ally eleaned bubbler
5 unit with grinder. READ PAGES 1 TO 11 BEFORE USING THIS
MODULE.
OBJECTIVES: 3.1 Identify the screeming and grinding unit.

. 8.2 Describe the screening and grinding process in_technical and
nontechnical terms.

3.3 Describe the safety procedures for the screening’ and grinding
unit and .explain how the procedures protect employees ard "
vigitors.

3.4 Identify the componenta of a screening and grzndzng unit. E§////
plain the purpose of each component, how the component works

| and why it i8 important.
i 3.5 Describe the normal operation pronedurcs for the screening and
| grinding unit components listed on page 565.
| 3.6 Perform the normal operation procedurea for the sereening and
| grinding unit. e
| 3.7 Describe and perform the start-up and shut-down procedures for
» the gcreening and grinding wnit.
' : 3.8 Describe the abnormal operation procedures for the acreenzng
. , and grinding process.
3.9 Describe the preventive maintenance Procedures for the screen-
©  ing and grinding unit. (gi
’ 3.10 Perform the preventive maintenance procedures for the screen-
|
\
|
\

ing and grinding unit. .
= 3.11 Deseribe the corrective maintenance procedures for the screen-
- ing -and grinding unit componente listed on page 55 o«

3.12 Perfbrm the corrective maintenance procedures for ‘the screen-
ing and grinding unit components.
3.13 Perform the safety procedures for the screening and grinding
unit and demonstrate how they protect employees and visitors.
? . 3.14 Compare other screening and grinding units to the mechanzcally
| " eleaned bubbler unit with grinder (composzte modeZ plant unit
c).
k » 8.15 Name and locate the components of the screening and grmndzng
unit listed on page 65.. Name and select reference materials
which explain the normal operation procedures, the purpose of

07
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Screening and Grinding | .

. each component, how the component works and why it is zmpor-
. tant.
3.16 Perform the abnormal operatzon procedures for the screening
and grinding unit.

it i kG e e oo

L]

RESOURCES : 3 116° 120 125. 141 143 144 307 308 309 1316
317 320 32k 324 421 459 511 551 552 553 554
937 990 1033 1034 1399

KLLLKLLKDODO>>>>

4

O?JECTIVE 3.1: Identify the screening and grinding wnit.
. h ' ‘ \
CONDITIONS: Given a unit, model of a unit or a photograph of a unit.

ACCEPTABLE PERFORMANCE: The student will:

Indicate whether the process unit is used for screen-~
ing and grinding.

L3

INSTRUCTOR ACTIVITY: &. Point out charagteristics which distinguish the
screening and grinding unit from other process units.

H

STUDENT ACTIVITY: = 1. Develop a picture file of screening and grirding
C units. Mark distinguishing characteristics.

-

KLLLKLKLDOD>50>

OBJECTIVE 3.2: De;;;:be the screentng and grinding process in technical
and nontechnical terms.

CONDITIONS: Given phgpographs of the screening and grinding unit.

ACCEPTABLE PERFORMANCE: The student will:
’ Describe the screening and ‘grinding unit.
Describe the purpose of screening and grinding.

Describe how screening and grinding affects:
grit removal
primary ‘sedimentation

()8
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INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

—

OBJECTIVE 3.3:

CONDITIONS:

ACCEPTABLE PERFORMANCE:

.

trickling filtration
aeration

pond stabilization
first stage digestion
solids disposal
effluent disposal

pumping and piping h .

Use diagrams, phd%ographs and slides to describe
scrgening and grinding.

Describe the screening and grinding process during a
plant tour. React to the student's description of -
the process.

Describe the screening and grinding process while
viewing photographs diagrams and slides.

Observe and describe the screening and grinding pro-
cess during a plant tour.

KLKLLLLDIDDD>D> |

Degeribe the safety procedures for the sereening and

grinding unit and explain how the procedures protect em-
ployees and visitors.

Given a list of operation and maintenance procedures.

The stﬁé;nt will:

o

Describe the safety procedures for the screening and
grinding unit, commenting on: , A
High-risk activities
entering deep wells
hoisting gates
making adjustments with switch in automatic
position
replacing shear pins
retrieving debris from channels
Sources of danger
acid wastes
caustic wastes
electrical equipment
explosive gases
moving parts

59'
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INSTRUCTOR ACTIVITY::

STUDENT ACTIVITY:

OBJECTIVE 3. 4:

P

~ W

[\

-

Sources of danger (continued)
open doors or covers
slippery gratings
s1ippery walks
toxic gases
welding torch
Safety equipment
first-aid kit '
harness
lockout tags and keys
oxygen deficiency meter
protective clothing " .
railings N
rope
stair treads .
ventilation system R

Explain how the procedures protect employees and
visitors. .

Discuss treatment pfhnt case histories.
Describe the conditigns in a plant and ask for eval-
uatibmy

. Describe t%% safety procedures for each operation and

maintenance procedure.
Prepare slides of sources of danger and high-risk
activities.

. Read case histories and comment on employee safety

procedures.

. Evaluate 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
dangeqwand high-risk- activities. Develop a manual of
safety Yprocedures* for the screening and grinding
unit.

Identify sources cf danger and high-risk activitics
pictured in alides.

LLLLLKLOD>>O>>

3
)

Identify the componente of a scyeening and grinding
unit. Explain the purpose of gach component,. how the

‘component werks and why ijp-ss/important.

60
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CONDITIONS:

¥

ACCEPTABLE PERFORMANCE:

INSTRUCTCR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 3.6:

[Kc
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Given a screening and grinding unit, unit components or .
a diagram, model or photographs of a unit and a list of
components. o

The student will:

Identify components of the screening and grinding
* unit and associated equipment:

alarm : flushing water system
bar-screen enclosure grinder
. bar rack ) limit switch : \\kqp
belt drive motor
chain rake - "
channel inlet gate rake-cleaner '
channel outlet gate rake drive
control section screen belt
drain system shaft
fire-fighting equipment speed reducer
first-aid kit sprocket

flushing valve

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=""

ponent, how the compenent works and why it is impor-

tant.

1. Identify the components which the instructor names on
diagrame, photographs or models.
2. Identify the components at stations in the workshop -
in writlng
. Identify tomponents during a plant tour.
. Explain the purpose of each component, how the compo-
nent works and why it is important.

W

<<<LKLL>>>>>>

1
Degeribe the normal operat%on procedures for the screen-

ing and grinding unit components listed above.

Sl : .
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CONDITIONS: Given a screening and grinding unit or slides or photo-
graphs of a screening and grinding unit, a 1list of com-
~ ponents of the unit, a checklist of characteristics and

a normal operation procedures manual.

ACCEPTABLE PERFORMANCE: The student will: .
" Describe the characteristics of each component which
the operator checks to determine whether the compo-
nent is functioning normally) commenting on:
capacity motion
color odor
corrosion _ position
) depth sound

deterioration temperature
flow vibration

Name the sense or indicator which monitors each

characteristic. .

) Explain how often the characteristics of each compo- ’

:, nent must be checked and why the component must be

, checked on this schedule,

o Describe what an operator does if the characteristics
of a component indicate thdt 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 .
returned to normal. , .
Describe routine sampling for the screening and
grinding process, .

‘ . List routine calculations for the screening and
grinding process. )
Describe routine procedures for recording data.
INSTRUCTOR ACTIVITY: 1. Describe the characteristics of the components of the

screening and grinding unit.

2. Describe the normal operation procedures for the
screening and grinding unit. Use color pictures,

3. Describe the normal operation procedures during a
slide show of components of the screening and grind-

ing unit.

ERIC | .62




4. Describe and explain the normal operation procedures
during a plant tour. Listen to the student'c des-
, eription of the procedures. “

STUDENT ACTIVITY: 1. Develop a checklist, listing the components of the
. . screening and grinding unit and their normal charac-
: teristics. i
. Develop a manual of normal operation procedures.
. Describe the normal operation procedures dvwring a
glide show of components of the screening and grind-

w N

’k . ) ing unit. .
. 4. Obgerve and describe the normal operation procedures
during a plant tour. -
o <<KLLKL>>>>>> . -
OBJECTIVE 3.6: Perform the normal operation procedures for the screen-

ing and grinding unit.

CONDITIONS: Given a screening and grinding unit, the manual of “nor-
. mal operation procedures which the student has developed
for the screening and grinding unit and basic reférences.

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
i1s not functioning normally.

Perform the routine sampling.
Perform the routine calculations.
Perform the routine record keeping. °

3

INSTRUCTOR ACTIVITY: 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.

STUDENT ACTIVITY: 1. Demonstrate the normal operation procedures in a dry
’ . run in a treatment plant.

IToxt Provided by ERI
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= 2. Perform and explain the normal operation procedures

OBJECTIVE 3.7:

CONDITIONS:

ACCEPTABLE PERFORMANCE:

INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

in a treatment plant.

<LKKLLKLE>5>>>

Describe and perform the start-up and ehut-down proce~
dures for the screening and grinding unit.

Given a mock-up, model or photograph of a screening end
grinding unit and a screening and grinding unit with a
manufacturer's operation manual.

°

The student will:

Start up and shut down a screening and grinding 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. Observe 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. 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 ruh in a
treatment plant, ¢

3. Pevform the start-up procedures in a treatment plant,

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

5. Evaluate the operation of the screening and grinding

unit to determine whether correct start-up procedures
have been used. Use the normal operation procedures
manual which the student has developed. (See objec-
tive 1.4.) A

6. Evaluate the operation of the screening and grinding
unit to determine whether correct shut-down

64 ~ '
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OBJECTIVE 3.8:

CONDITIONS:

ACCEPTABLE PERFORMANCE:

INSTRUCTOR ACTIVITY:

- {See objective 1.4.)

Nz =

procedures have been used. Use the normal operation
procedures manual which the student has developed.

t

CLLLKCI>DD>5>

'3

Describe the abnormal operation procedures for the
acreening and grinding process. :

Given a wastestream in a treatment plant or color photo-
graphs of A wastestream, a che¢klist of the conditions
of the wastestream and plant records and reference
materials.

Thé student will:

Evaluate the wastestream for abnormal conditions,
commenting on:
floating material
flow
industrial wastes

level
toxic gases

Desceribe 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

reporting to supervisors

sampling procedures

A

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

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 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. '

0. 069
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STUDENT ACTIVITY:

OBJECTIVE 3.9:

CONDITIONS: N

ACCEPTABLE PERFORMANCE:

’

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 g 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.

CLLLKLLIDOOO>>>>
i

Descrzbe the preventive maintenance procedures for the
screening and grinding unit.

Given a screening and grinding unit or pictures and
drawings of a screening and grinding unit and reference
materials, including:

inspection records

manufacturer's maintenance guides

plant drawings and specifications

preventive maintenance schedule

The student will:

Describe these preventive maintenance procedures for
the screening and grinding unit
Cleaning belt drive
chain chain
channel inlet gate channel—ihlet gate
channel outlet gate channel outlet gate

control section grinder

drain system motor

flushing valve rake

flushing water system rake-cleaner

grinder rake drive
Lubrication screen belt

chain speed reducer

motor sprocket

rake drive Painting

speed reducer bar-screen enclosure

sprocket channel inlet gate

Mechanical adjustment
alarm
bar-screen enclosure
bar rack

66

channel outlet gate
motor

Replacement

alarm Y
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. Repldcement (continued) sereen belt
bar-screen enclosure chaf't
bar rack. . epeed reducsz
belt drive sprocket
chain Wear measurement
channel inlet gate ' bar rack ,
channel outlet gate : belt drive
fire-fighting equipment chain .
: first-aid kit » grinder
’ ) flushing valve motor
o flushing water system . rake
' grinder rake-cleaner
1limit switch screen belt
motor shaft ~— ]
rake e speed reducer
rake-cleaner sprocket
rake drive

Neme the reference materials and tools needed to per-
- form phe 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 meintenance procedure is
important. ‘

INSTRUCTOR ACTIVITY: 1. Describe and explain the preventive maintenance pro-
- g cedures for the screening and grinding unit.
2. Describe and explain the preventive maintenance pro-
cedures during 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-
' ual of preventive maintenance procedures.
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.

<LLKKLEO>>>>
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OBJECTIVE 3.10:

-

CONDITIONS:

v

ACCEPTABLE PERFORMANCE:

INSTRUCTOR ACTIVITY:

“

"STUDENT ACTIVITY: .

OBJECTIVE 3.11:

CONDITIONS:

’

Perform the preventive maintenance procedures for the
screening ,and grinding unit.
e

Given a screening and grinding unit and tools and refer-
ence materials, including:

inspection records “

manufacturer's maintenance guides

plant drawings and specifications

preventive maintenance gehedvle

b
The *udent will:

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

Apply the preventive maintenance schedule for the
screening and grinding 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, '

W

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.

<LK LKODO>>> :

)

Describe the corrective maintenance procedures for the
screening and grinding unit components listed on page 55.

Given & aureening and grinding unit or a mock-up, photo-
graphs or drawings of a screening and grinding unit, the
manual of operation procedures which the student has

68

e
BTN




. i . . )
' . ) - . LA
. .
= RN
8 . o,
»

€0 37‘09.
Screening and Grinding m & 63
v ‘ . hd N Q"'(‘%O‘&éig

INSTRUCTOR ACTIVITY:

Q

4

_STUDENT ACTIVITY:

ACCEPTABLE PERFORMANCE:

S b

) } «

developed for the screening and grinding unit, tools -and

‘reference materials, imcluding: - -

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

&

The student will:

Describe how an operator evaluates each component of
the screening and grinding unit for corrective main-
tenance, commenting on:

capaeity . - motion @

color . odor J

corrosion . . position

depth ° . sound -
deterioration - temperature Y

flow , vibration

Explain why a component has malfunctioned.

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

Describe what an opgrator does when he discovers a
malfunction, ipclu : '
evaluation of caffabilities of plant personnel
,to perform the procédures
sélection of replécement parts
record ¥eeping

Describe how the operator corrects the malfunctidn.

PN

. Describe and explain the corrective maintenance pro-

ﬁ‘dures for the screening and gqgndlng unit, using .
iagrams and pictures. -
Describe and explain the corrective maintenance pro-
cedures during a slide show.

. Describe and explain the corrective maintenance‘pro-

cedures during treatment plant tours.

k-d

. Describe and explain &he corrective maintenance pro;

cedures in situations described or pictured by the

. instructor. ‘

. Describe and explain the corrective maintenance pro-
cedures during a slide show,
. Observe, describe and explain the corrective mainte-

nance procedures during a treatment plant tour.

<<ac<<>>>3>>
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OBJECTIVE 3.13:°

CONDITIONS:

8creening and grinding unit fpmponents.

**  AECEPTABLE PERFORMANCE:

Perform the corrective maintenance..procedures for the

3

< v *

Givenia.screening and grinding unit or unit components,

. the operation procedures manual which the student has

developed, tools and reference materials, including:
catalogue of replacement parts . . :
equipment catalogues

_ manufacturer's maintenance guides
- mahufacturer's operation manual

t

The student will:

Evaluate the components 6f the screening and &rinding
unit for corrective maintenance, explaining why a
comporient has malfunctioned and commenting on:

capacity motion
color odor
.« corrogion position
» depth . sound
' deterioration temperature
flow vibration.

Select the referefice materials and tools needed to
perform the corrective maintenance. -7

Perform the procedures which an operator follows when
& component malfunctions, including: .
evaluation of" capabilities of plant personnel to
perform the procediures ,
selectlion of replacement parts
record keeping . .

Correct the malfynction. »

1. Set up simulated situationséin the' workshop.

2. Observe the student as he evaluates the components
in-a treatment plant. o

3. Observe the student performing the corrective mainte-
ndnce procedures in a treatment plant. :

1. Small gfbups of students perform and explain the cor-
- rective maintenance procedures in simulated situa-
tions in the workshop. ‘

2. Evaluate.the components for corrective maintenance.

7 .
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3. Perform and explain the corrective maintenance proce-
dures in a treatment plant.

s
<LKLLLLDODOODD> ©

St

OBJECTIVE 3.13: Perform the safety procedures fbr the screening and

' ‘grinding unit and demonetrate how they protect employees

and visitors.

CONDITIONS: , Given a iist of operatisn or maintenance procedures, the
studedt's manual of safety procedures, tools and safety
equipment. .

ACCEPTABLE PERFORMANCE: ~ The student will: )

Identify hazardous conditions in the screenfhg and
- grinding unit, commenting on:
s . high-risk activities
sources of danger
safety equipment

a Explain how the procedures protect employees and
. visitors.
Recommend corrective procedures and correct the un-
safe condition.
N : ) 0
INSTRUCTOR ACTIVITY: 1. Set up simulated 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 procedures
. in a treatment plant.
I3
STUDENT ACTIVITY: 1. Evaluate safety conditions in simulated situatlons
‘ and recommend corrective procedures
2. Evaluate safety conditions in a treatment plant and
recommend corrective procedures.
3. Perform the safety procedures in a treatment plant.
LLLLGLDODDO>>

OBJECTIVE 3.14: Compare other screening and grtndtng units to the me-
. chanically cleaned bubbler unit with grinder (composite
model plant unit C).

. 71
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E CONDITIONS:

. ACCEPTABLE PERFORMANCE:

Screening and Grinding

-

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

The student will: _
Compare composite model plant unit C with:

e a mechanically cleaned electrode control unit with

a

a

grinder.
mechanically cleaned
grinder.
mechanically cleaned
out grinder.
mechanically cleaned
grinder.
mechanically cleaned

* grinder.

a

a

mechanically cleaned
grinder.
mechanically cleaned
grinder.
mechanically cleaned
grinder, -
mechanically cleaned
grinder.

comminution unit.

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

72

timer contrel unit without
electrode control unit with—
float eontrol unit without
manual control unit without
bubbler control unit without
timer control unit with
float control unit with

manual control unit with




INSTRUCTOR ACTIVITY:

' STUDENT ACTIVITY:

OBJECTIVE 3.16:

CONDITIONS:

ACCEPTABLE PERFORMANCE:

N

INSTRUCTOR ACTIVITY:

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

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

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

. List information about the units on a chart.

Compare the units in a panel discussion. :

. Write a report on the advantages and disadvantages of
each unit,

WD

, KKLLKLKL>BO55>

Name and locate the components of thgggcreening and
grinding unit listed on page 55. Name'and select refer-
ence materials which explain the normal operation proce-
dures, the purpose of each component, how the component
works and why 1t is important. .

Given a screening and grinding unit, unit components or
a diagram, model or photographs of a unit and reference
materials, including:

contractor's plans of the gereening and grinding unit

manufacturer's maintenance guides

operation and maintenance manuals

-

The student will:

Name and locate the components br the screening and
grinding 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 screening and grinding
unit on diagrams, photographs or models.

X
2. Listen to the student naming the components and the ”?r

applicable reference materials during a plant ‘tour.

3. Name and display the reference materials which des-
eribe the screening and grinding unit and normal
operation procedures.

73
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Screening and Grinding

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 screening and grinding unit and normal
operation procedures.

<LLLKLDO2ODD>>
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OBJECTIVE 3.16: Perform the abnormal ;operation procedures for the
) sereening and gr%ndthg unit.

) v ) K
CONDITIONS: Given a wastestream in a treatment plant and reference

materials, including:
. industrial waste records

operation ma%s
operator als

plant performance guides

s

ACCEPTABLE PERFORMANCE: The student will: | = ol

Evaluate the wastestream for abnormal conditionsy
commenting on:
floating material ' level
flow toxic gases
industrial wastes - !

Select the references he needs to return the waste-
stream tQ normal.

Perform the abnormal operatlion 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 situations and in a treatment
plant.

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

‘ N 74 T
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. Select the references needed to correct abnormal con-

ditions of the wastestream,

. Perform the abnormal operation procedures ingsimula-

ted situations or in a treatment plant.

<LLLKLKLD>OOO>>
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OBJECTIVES:
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MODULE 4 -
GRIT REMOVAL

An aerated unit with bucket elevator

Composite Model Plant Unit D

In this module the student will learn to perform all the activities
in the objectives as they apply to an derated unit with bucket ele-

vator.

4.10

4.11

4.12

4.18

READ PAGES 1 TO 11 BEFORE USING THIS MODULE.

Identify the grit removal unit.

Describe the grit removal process in technical and nontechni-
cal terms. '

Describe the safety proceduree for the grit removal unit and
explain how the procedures protect employees and visitors.
Identify the components of a grit removal unit. Explain the
purpose of each component, how the component works and why it
i8 important. :

Describe the normal operation procedures for the grit removal
unit components listed on page 74. g//

Perform the normal operation procedured for the grit removal
unit.

Describe and perform the start-up and shut-down procedures for
the grit removal unit. .

Describe the abnormal operation procedures for the grit remov-
al process.

Deseribe the preventive maintenance procedures for the grit
removal unit. ) ,

Perform the preventive maintenance procedures for the grit
removal unit.

Deseribe the corrective maintenance procedures for the grit
removal unit components listed on page 74.

Perform the corrective maintenance procedures for the grit
removal unit components.

Perform the safety procedures for the grit removal unit and
demonstrate how they protect employees and visitors.

Compare other grit removal units to the aerated unit with
bucket elevator (composite model plant unit D).

Name and locate the components of the grit removal unit listed

‘on page 74. Name and select reference materials which explain

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

Perform the abnormal operation procedures for the grit removal
unit. ' ’

76
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72 Grit Removal

RESOURCES+ 3 116 120 125 141 143 144 202 203 219 220
' 221 222 223 224 307 308 .309 316 317 320 321
324 421 459 511 551 552 553 554 937 990 1033

<<LLLLKLDOD>55>

’

OBJECTIVE 4.1: Identify the grit removal unit.

CONDITIONS: ) Given a unit, a model of a unit or a photograph of a
- unit.

- T

ACCEPTABLE PERFORMANCE:  The student will:

Indicate whether the process unit is used for grit
removal.

‘0 L

INSTRUCTOR ACTIVITY: 1. Point out characteristics which distinguish the grit
, removal unit from other process units. '

STUDENT ACTIVITY: 1. Develop a picture file of grit removal units. Mark
. distinguishing characteristics.

<<LLLLKLDO>5>>

OBJECTIVE 4. 2: Degeribe the grit removal process in technical and non-
technical terms.u{g

\

CONDITIONS: Given photographs of the grit removal unit.

£

ACCEPTABLE PERFORMANCE: The student will:

Describe the grit removal unit, explaining the mean-
ing of:
grit chamber
grit collector
. . grit removal unit
b grit tank T

Describe the purpose of grit removal.

‘ Q - . '2’7
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INSTRUCTOR ACTIVITY:

L]

STUDENT ACTIVITY:

OBJECTIVE 4.3:

CONDITIONS:

ACCEPTABLE PERFORMANCE:

Grit Removal im § 73
‘\\ 4%¢”mééf

Describe how grit removal affects: ¢
primary sedimentation
aeration ' '
secondary sedimentation
pond stabilization
firgt stage digestion
second stage digestion
solids disposal
flow measurement

pumping and piping

1. Use diagrams, photographs and slides to describe grit
removal .

2. Deascribe the grit removal process during a plant
tour. React to the student's description of the pro-

cegs.
L

1. Describe the grit removal process while viewing pho-
tographs, diagrams and slides.

2. Observe and describe the grit removal process during
a plant tour. .

- KKK O55>

-

Deacribefthe safety procedures for the grit removal unit
and explain how the procedures protect employeece and
vigitors.

Given a list of operation and maintenance procedures.

The student will:

Describe the safety procedures for the grit removal
unit, commenting on:
High-risk activities
adjusting moving parts o
hand removal of grease
-working in unventilated areas
Sources of danger
alr hoses
belts
electrical equipment
moving partis
. open tanks

\ 28
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INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 4.4:

CONDITIONS:

ACCEPTABLE PERFORMANCE:

N

Sources of danger (continued)

slippery walks

smooth treads

water hoges

wet treads !
Safety equlpment

life preserver

protective clothing

Explain how the procedures protect employees and
visitors.

. 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 high-risk

activities.

.- Read case histories and comment on employee safety

procedures.

. Evaluate 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 grit removal unit.

. Identify sources of danger and high-risk activities

pictured in slides.

<LK LSD>>>>

Identify the components of a grit removal unit. Explain
the purpose of each omponent, how the component works
and why it i& important. :

Given a grit removal unit, unit-components or a diagram,
model or photographs of a unit and a list of components.

The student will:

Identify components of the grit removal unit and as-
sociated equipment:

air filter baffle

air pressure relief valve belt
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INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 4.65:

CONDITIONS:

»

2
Grit Removal i@

4'4‘ mmﬁg
»
blower motor mounting
bucket piping
chain pregsure gage
controller receiving hopper
coupling : shaft
diffuser shaft bearing
drain system shoe
electrical control equipment silencer
fire-f .ghting equipment speed reducer
first-aid kit sprocket
gate valve / tank
gear box ) tightener
v guide rail valve
manifold weir
motor .

Explain the purpose of each pomponent,‘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 ol components in the
workshop for student identification.

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

4. Question the students about the purpose of each com-
ponent, 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 component, how the coﬁ%o-
nent works and why it is important. '

CLLLLL>D>>>>

R

Describe the normal operation procedures }bf the grit
removal unit components listed on page 74. |

[}

Given a grit removal unit or slides or photographs of a
grit removal unit, a list of components of the unit, a
checklist of characteristics and a normal operation pro-
cedures manual.

80




Grit Removal

ACCEPTABLE PERFORMANCE:

INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

The student will:

. Develop a manual of normal opera

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

agitation position

. color sound
corrosion . temperature
motion velocity
odor . vibration

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

Explain how ofteh‘the characteristics of each compo-
nent must be checked and why the component must be
checked on this schedyle

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

Explain why a component's characteristics must be
returned to normal.

Describe routine sampling for the grit removal pro-

. cess.

List routine calculations for the grit removal pro-
cess.

Describe'routine procedures for recording data.

. Describe the characteristics of the components of'the

grit removal unit.

. Describe the normal operation procedures for the grit

removal unit. Use color pictures.

. Describe the normal operation procedures during a

slide show of components of the grit removal 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

grit removal unit and their no _i characteristics.
tlon procedures.

-d
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OBJECTIVE 4.6:

CONDITIONS:

ACCEPTABLE PERIFFORMANCE:

INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 4.7:

(%"4&:"5*

Grit Removal ib
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3. Describe the normal operation procedures during a
plide show of components of the grit removal unit.

4. Observe and desccribe the normal operation procedures
during a plant tour.

<LKKKIOOOO>>> 7

Perform the normal operation procedures for the grit
removal unit.

Given a grit removal unit, the manual of normal opera-
tion procedures which the student has déveloped for the
grit removal unit and basic references.

The student will:-

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

Perform the procedures which an operator follows 1if
the characteristics of a component indicate that it
is8 not functioning normally.

Perform the routine sampling.
Perform the routine calculations.

Perform the Toutine record keeping.

®

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

2. Observe the student performing normal operatlon pro-
cedures in a treatment pl%nt

'

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

2. Perform and explain the normal operation procedures
in a treatment plant.

<<KLKKKLODOOO>D> " CoC

Describe and perform the etart-up and shut-down proce-
dures for the grit removal unit.

[
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CONDITIONS:

4

ACCEPTABLE ‘PERFORMANCE

.

1

v

INSTRUCTOR “ACTIVITY:

STUDENT ACTIVITY:

~
°

/

N

'Operation manual

Grit Removal <ﬁi,/’ S

» o N
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Given a mock-up, model or photograph.of a grit removal
unit and a grit removal unit with the manufacturer s

O

The student will:

Start up and shut down a grlt removal unit,’ following
" the.manufacturer's 1nstructlons .

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

2. Demonstrate”and per§grm the shut-down procedures in a
treatment plant. :

3. Observe the student performlnggthe start-up proce- o
dures in a treatment plant. .

4. Observe the student performing the shut down proce- .

. dures in a treatment plaht. - . I
5. Observe the student as he evaluatés his start- up pro-
cedures. ° :
6. Observe the student as he evaluates his shut -down
procedures.

: 2
1. Describe the start- up procedures in a dry run in a

treathent plant.

2. Describe the shut-down procedures 1n a dry run in.a
treatment plant W

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

4. Perform the shut-dpwn procedures in a treatment

*  plant. o

5. «Evaluate the operation of the grit removal unit to

determine whether correct start- -up procedures have
been used. Use the trormal operatLon procedures man-
ual ?hlch the student has developed. (See objective
1l.4. '

6. Evaluate the operatlon of the-grit removal unit to- -
determine whether correct shut-down procedures have
been used, Use, the normal operation procedures man-
ual ghich the Dudent has developed. (See obj¥ective
1.4. ’ . .

<LKLLLKLID>>3>>

Desecribe the abnormal operatcon procedures for the’ grot
‘removal process. )
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CONDITIONS: ) Given a wastestream in a treatment plant or color photo-

graphs- of a wastestream,.a checklist of the conditions
of the wastestream and plant records and reference ma-

e . , o terials. |
L/
ACCEPTABLE PERFORMANCE: y  The student will::
' Evaluiate the wastestream for abnormal conditions,
tommenting on: . »
‘floating materlal . level .
flow - . septic sewage
grit - ) settleable matter
ice ' ' suspended’ solids o
&§> industrial wéstes velocity

Describe the cause and effect of the abnormal condi-
tion. .

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

Describe what an operatorsdoes 1f he observes abnor-
mal conditions, including: v
operational changes ’
. . repérting to supervisors
. . ’ e sampling -procedures

[

Describe how the actions of }he operator will improve
the condit%gq of the wastestream.

. . i . S 0 - .
INSTRUCTOR ACTIVITY: 1. Describé and. explain the.abnormal conditions of the .
. . . wastestream 'illustrated in color pictures. .
- . ’ “{ 2. Deseribe 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‘broce—
dures during a slide show.
. . 4. Describe and explain the abnormal operation proce-
) - dures during a plant tour. Listen to the student's
g description of the procedures.

4

STUDENT ACTIVITY: ) 1. Evaluate and explaln the abnormal conditions of the
: wastestiream ‘which are illustrated in colar plctures
2. Describe and/%xplaln the abnormal operatlon proce-
. - /)duresllllpstrated in pictures and described in plant
S . records and case histories. . -
. 3. Describe.and explain the abnormal operation proce-
- : ' + dures in a class discussion after a slide .show. ...
N N - , 3 N
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OBJECTIVE 4.9:

CONDITIONS:

a

ACCEPTABLE PERFORMANCE:

-

4. Evaluate and explaiﬁ the conditlion of the wastestream
during a plant tour. Describe and explain the abnor-
mal operation procedures.

<LL<L<CLSOO>O>>

. Describe the preventive maintenance procedures for the
I grit removal unit.

Given a grit removal unit or pictures and drawings of a
grit removal unit and reference materials, 1nclud1ng
inspection records
manufacturer's maintenance guides
plant drawings and specifications
preventive maintegance schedule S

A

<

The student will:

Describe these preventive maimtenance procedures for
the grit removal unit:

Cleaning . " Mechanical adjustment
air filter air préssure rel?éiL’
air pressure relief valve valve
baffle ' ». baffle
blower - belt
bucket blower -
chain ” bucket
coupling ¢ ‘ chain
diffuser - - : corrtroller
drain system - . coupling

- gate valve electrical control
piping _ equipment
receiving hopper gear b¢x
sprocket, - guide rail

“tank : motor
weir : pressure gage

Lubrication shaft -

.blower shaft bearing
chain silencer

coupling speed reducer
gear box . sprocket ,
motor - tightener .
shaf't- valve .

speed reducer - weir

sprocket ” Painting

~tightener. ... . ‘e ... diffuser L

85 e
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INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

Y

%

2.

'
[—

nance procedures durfing a slide show.

&

Painting (continued) p gear box

gear box pressure gage
manifold shoe
motor silencer
motor mounting speed reducer
piping sprocket
- shaft tightener
sprocket valve -
- tank . weir
Réplacement Wear meaghrement
alr filter belt
air pressure relief valve bucket
belt : chain
bucket coupling
chain gate valve
coupling shaft
diffuser shoe
electrical control speed reducer
equipment sprocket
fire-fighting equipment tightener

first-aid kit

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 Meeds preventive maintenance.

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

Explain why each preventive maintenance procedure is
important. .

. ‘Describe and explain the preventive maintenance pro-

cedures for the grit removal unit.
Describe and explain the preventive maintenance pro-
cedures during a slide show. :

. Describe and explain the preventi've maintenance pro-

cedures duwing a plant tour.

. Develop a preventive maintenance sthedule and a man-

ual of preventive maintenshce procedures.
Obgerve, describe explain the preventive mainte-

... 86 ‘ :
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OBJECTIVE 4, 10:

CONDITTONS:

.

ACCEPTABLE PERFORMANCE:

INSTRUCTOR ACTIVITY:

Y

STUDENT ACTIVITY:

OBJECTIVE 4.11:

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

<LLLLLBD55>>
-

Perform the preventive maintenance procedures for the
grit removal unit.

] -
Given a grit removel unit gnd'tools and reference ma-
terials, including:
inspection records N
manufacturer's maintenance guides
plant drawings and specificatians
preventive maintenance schedule

- A}

The student will:

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

Apply the preventive maintenance schedule for the
grit removal unit, explaining his actions.

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

. Set up simulated situations in the workshop.

. Observe student inspection of a txeatment plant.

. Observe the student performing the preventive main-
We¢nance procedures in a treatment plant.

W

1

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 maintenante proce-
dures in a treatment plant.

<LLLLKLOD>D>>

' Deseribe the corrective maintenance procedures for the

grit. removal wnit -eomponents- listed on page 74,

87/
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CONDITIONS:

ACCEPTABLE PERFORMANCE:

INSTRUCTOR ACTIVITY:
Ly

STUDENT ACTIVITY:

&~
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.Given a grit removal unit or a mock-up, photographs or

drawings of a grit removal unit; the manual of operation
procedures which the student has developed for the grit
removal unit, tools and reference materials, including:

catalogue of replacement parts
equipment catalogues
manufacturer's maintenance guides

The student will:

Describe how an opefator evaluetes each component of
the grit repoval unit for corrective maintenance,
commenting on:

agitation ° position
color sound
corrosion temperature
motion velocity
odor vibration

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.

*

. Describe and explain the corrective maintenance pro-

cedures for the grit removal unit, using diagrams and
pictures.

. Describe and explain the corrective maintenance pro-

cedures during a slide show.

. Describe and explain the corrective maintenance pro-

cedures during treatment plant tours

4

. Describe and explain the corrective maintenance pro-

cedures in situations described or pictured by the
instructor. ’

. Describe and explain the corrective maintenance pro-"

cedures during a slide show.

. Observe, describe and explain the corrective mainte-

nance procediires during a treatment plant tour.

<<<<<<>>>‘?.>B 8
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OBJECTIVE 4.12: Perform the corrective maintenance procedures fbr the
: grit removal unit componenta.

CONDITIONS: Given a grit removal unit or unit components, the opera-
) tion procedures manual which the student has developed,
tools and reference materials, including:
i catalogue of replacement parts
' equipment cetalogues
manufacturer's maintenance guides
manufacturer's operation manual

ACCIKEPTABLE PERFORMANCE: The student will: )

Evaluate the components of the grit removal unit for
corrective maintenance, explaining why a component
has malfunctioned and commenting on:

agitation position

color : sound

corrosion temperature

motion velocity

odor vibration

Selectuthe 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.

INSTRUCTOR ACTIVITY: 1. Set up simulated situations in the workshop.
2. Observe the student as he evaluates the comp

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 simulated
tions in the workshop.

2. Evaluate the components for corrective mainten

' 3. Perform and explain the corrective maintenance proce-

- dures in a treatment plant. :

<KL LI>>S>>
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OBJECTIVE 4.13: Perfbrm the safety proceduree fbr the grit removal unit
; and demonstrate how they protect employees and visitors.

CONDITIONS: ) -Given a list of operation or maintenance procedures, the -
gtudent's manual of safety procedures, toole and safety
equipment.

ACCEPTABLE PERFORMANCE: The student will:

o Identify hazardous conditions in the grit removal

unit, commenting on:
high-risk activities
sources of danger
safety equipment

Explain how the procedures protect employees and
visitors.

" ‘ Recommend corrective procedures éné correct the un-
safe conditions.

g

INSTRUCTOR ACTIVITY: 1. Set up simulated 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 procedures
in a freatment plant.

STUDENT ACTIVITY: 1. Evaluate safety conditions 1n simulated situations
and recommend corrective procedures. '
2. Evaluate safety conditions In a treatment plant and
. recommend corrective procedures.
3. Perform the safety procedures in a treatment plant.

¢ KKKKKLKEDO>5>

OBJECTIVE 4.14: Comp e other grit removal wnite to the aerated unit

with bucket elevator (composite model plant unit D).

CONDITIONS: Given a process unit and reference materials, including:
: equipment catalogues
laboratory reports -
) manufacturer's bulletins
‘ ~ manufacturer's operation manuals

3

u“
30 | ‘
¢ ,
.

o

"plant’ maintenance and operation records 7
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ACCEPTABLE PERFORMANCE:

STUDENT ACTTIVITY:

.+ INSTRUCTOR ACTIVITY:

The student will:

wW N

Compare composite model plant unit D with:
an aerated unit with screw conveyor. .
an aerated unit with air 1lift.
an aerated unit with clam shovel.
velocity control unit with screw conveyor,
velocity control unit with bucket elevator.
velocity control unit with clam shovel.
surface overflow unit with screw conveyor.
surface overflow unit with bucket elevator.
surface overflow unit with rake.
a cyclone unit. ' ’

PO PO

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

. Prepare a chart for tabulation of information about

the units.

+ Compare composite model plant unit D with the other

units.

. Help the student to collect information for reports

on the advantages and disadvantages of each unit.

. List informalion about the units on a chart.
. Compare the units in a panel discussion.
. Write a report on the advantages and disadvantages of

each unit.

-
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OBJECTIVE 4.16:

CONDITIONS:

ACCEPTABLE PERFORMANCE:

L]

INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 4,16 e

Grit Removal %

87
oy .
QmeW

Name and locate the components of the grit remeoval unit .
listed on page 74. Name and select reference materialc .
which explain the normal operation procedures, the pur-
pose of each component, how the component works and why
it 1g¢ important.

Given a grit removal unit, unit componentsd or a diagram,
model or photographs of a unit and reference materiale,
including: .
contractor's plans of the grit removal unit
manufacturer's maintenance guides
operation and maintenance manuals

The student will:

Name and locate the components of the grit removal
unit.

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.

k]

1. Point out components of the grit removal unit on dia-
grams, 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 gmit removal unit and normal operatlon
procedures.

1. Name the components which the instructor points out

on diagrams, photographs or models.

2. Name the‘components which the instructor p01nts out
during a plant tour and name the reference materials
which app]y to the components. :

. Name and select the reference materials which des-

e
~
" cribe the grit removal unit and normal operation
procedures.
<KL LKLDOOOOOD>

Perform-the- abnormal operation proceduree for the grit--
removal unit.




ﬁﬁDSM@

88

Grit Removal

@ﬁ‘”“”i

ES

%AGFNG*

¢ ppot®

CONDITIONS:

ACCEPTABLE PERFORMANCE:

=2

&

INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

a

i

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: .

floating material level

‘floW septic sewage
griv . settleable matter
ice suspended solids
industrial wastes velocity

Select the references he needs to Peturn the waste-
stream to normal.

Perform the abnormal operation procedures.

.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 situations and in a treatment
plant. .

. Evaluate the wastéstream in a treatment plant.

. Select the refer¢nces needed to correct,-abnormal
conditions of the wastestream.. ’)

3. Perform the abnormal operation procedures in simula-

ted situations or iIn a treatment plant.

[ S o
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"&F  pPRMARY SEDMENTATION
A rectangular unit with telescopic valvé” dyagoff,

® density meter time clock and trough with olraper
N ‘
. Composite Model Plant Unit E
PURPOSE : In thie .module the student will learn to perform all the agtivities

in the objectives as they apply to a rectangular unit with tele-
scopic valve drawoff, density meter time clock and trough with
seraper. READ PAGES 1 TO 11 BEFORE USING THIS MODULE.

OBJECTIVES: 5.1 Idemtify the primary sedimentation unit.
' ' 5.2 Describe the primary sedimentation process in technical and
nontechnical terms.

5.3 Describe the safety procedures for the prfﬁary sedimentation
~ unit and explain how the procedures protect employees and
visitors. ’

5.4 Identify the components of a primary eedimentation unit. Ex-
plain the purpose of each component, how the component works
and why it is important. '

5.5 Describe the normal operation procedures for the primary sedi-
mentation unit components licted on page 93.

5.6 Perform the normal operation procedures for the primary sedi-
mentation’ unit. / '

5.7 Describe and perform the start-up and shut-doum procedures. for
the primary sedimentation unit.

5.8 Describe the abngrmal operation procedures for the primary
sedimentation procese. : , '

5.9 Describe the preventive maintenance procedures for the primary
sedimentation unit. .

5.10 Perform the preventive maintenance procedures for the primary
sedimentation unit.

5.11 Describe the corrective maintenance procedures for t .prim

sedimentation unit. components listed on page 93. ;

.12 Perform the ogrrective maintenanqéeprocedures for the primgry

~gedimentation~unit components.

! 5.13 Perform the safety procedures for the primary sedinentatign
‘unit and dempnstrate how they protect employees and visitprs.

5.14 Compare other primary sedimentatien units to the rectangtlar

© unit with telescopic valve drawoff, density meter time ¢lock
“and trovgh with scraper  (composite model plont unit B)v - - -
5.15 Name and locate the components of the primary sedimentation
‘ unit listed on page 93. Name and select réference materials

JERIC 4y ’ *
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which explain the normal operation pr’ocedurea, the purpose of
each component, how the component works and why 1t i@ impor-
. tant.
5.16 Perform the abnormal operation procedures for the primayy eed-
zmentatwn unit.
RESOURCES: 3 116 120 125 141 143 144 202 203 219 . 220
221 222 223 224 307 308 309 316 317 320 321
324 421 459 511 551 552 553 554 937 990 .1033
1034 1399 : : :
l<<<<<<>>>>>>‘
OBJECTIVE 5.1: * . Identify the primary sedimentation umit.
CONDITIONS: K Given a unit, a model of a unit or a photograph of a
unit.
" ACCEPTABLE PERFORMANCE: The student will:
” Indicate whether the process unit is used for primary
sedimentation. c ) P
INS\TWCTOR ACPIVITY: 1. Point out character/ tiecs which distinguish the pri-
N mary sedimentation/unit from other process units.
\ '“ - 5
STUDENT ACTIVITY: 1. Develop a picture file of frimary sedimentation
. , units. Mark distinguishing characteristics.
/ ' _ <<<<<<>>>>>>
/ R J/
! o ‘ i ) ,
OBJECTIVE 5.2: - ‘3eecr1lbe the pmim,aa@ sedimentatipn process in technical
S A nontechnicals terms. N
- , // / '19/
CONDITIONS: , /‘ /  Given /!hotp'graphs of the primary sedimentation unit.
| A A S
if. , ’ , ‘//v
— . ¢
. /’ ,
. s
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ACCEPTABLE PERFORMANCE:

INSTRUCTOR ACTIVITY:

A Y

_ STUDENT AGTIVITY:

/ &

//OBJECTIVE 5.8
i

-~

CONDITIONS:

&
qﬁ" Assnfa"‘

' 44 PROVE

The student will:

Describe the primary aedlmentation unit, explalnlng

the meaning of:
primary basin

_ primary clarifier
"sed" tank
sedimentation unit

bigs

Describe the purpose of primary cedimentation.

Degcribe how primary sedimentation affectu.
trickling filtration
aeration
secondary cedimentation
pond stabilization )
thickening
first stage digestion
sécond stage dlgestion
sludge conditioning
sludge dewatering
solids disposal
effluent disposal
flow measurement

pumping and piping

1. Use diagrams, photographs and slides to describe pri-
mary sedimentation.

2. Describe the primary sedimentation process during 4 ,
plant tour. React to the student's Yescription of
the process.

scribe the primary/sedimentation process while
viewing photograp%z, diagrams and slides.
2. Observe and descrjibe the primary sedimentation pro-
cess during a plant tour.

<LLLLKLDOOOO0>
/ A

Deseribe the safety procedures for the primary sedimen-
tation unit .explain how the procedures protect em-
ployees and visitors. !

“
[N

Given a list of operation.and maintenance procedures.

96 :
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INSTRUCTOR ACTIVITY:

ACCEPTABLE PERFORMANCE:

The student will:

[ S o

W

. Discuss treatme
. Describe the ¢

Describe the safety procedures for the primary sedi~
mentation unit, commenting qn:
High~-risk activities
lifting and lowering objects with, ropes and
pulleys
«. making adjustments with switch in automatic
pogition
raking floating materials from tank surface
working inside tank without:a buddy
{ working near open pits and tanks
Sources of danger

acid wastes A
caustic wastes _
electrical equipment), \\\7

.explosive gases

falling objects

moving parts

open pits -

radiation

skinming sprays

slippery walks and stairs
smooth treads '

' tanks ' 2 o
toxlc gases é;?
water hoses )
wet treads

Safety equipment \

. barricades

dosimeter

explosion proof flashlight’
first-aid kit

handrails

ladders

life preserver

* lockout tags and keys . “
protective clothing -
stair treads ™~

Explain how the prayedurés paapect employees and
visitors.
N S

t plant case histories.-

nditions in a plant and ask for eval~
uation.

. Describe the safety procedﬁres for eachi operation and

maintenance procedure.

Prepare slides of sources of dhnger and high—risk
activities.

.97
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1. Read case hlstories and comnent 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 safety equipment and name the sources of
danger and high-risk activities. Develop a manual of
safety procedures for the primary sedimentation unit.

! 4. Identify sources of danger and high-risk activities
pictured in slides. .

STUDENT ACTIVITY:

<<LLLLIIDO>D>
i

OBJECTIVE 5.4: ’ Identify the components of a primary sedimentation unit.
¢ Explain theopurpose of each component, how the component
o works and why zt is important.

_CONDITIONS: Given a primary sedimentation unit, unit components or

a diagram, model or photographs of a unit and a list of
components.

The student will:

Identify components of the primary sadimentation ﬂnit
and associated equlpment'

ACCEPTABLE PERFORMANCE:

. baffle rail

: belt . shaft
chain ‘ shear pin

clutch : shoe

density meter skimmer arm
drive motor skimmer trough
fire-fighting equipment sludge well

4

first-gid kit slulce gate
flight a sprocket
_— gear .box ' switch gear.
' grease pit telescopic valve
influent gate ’ time clock
1imit switch ° . valve
piping variable speed drive
- pulley water seal unit
3 pump weir !

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

iy
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INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 5\ 5:

. CONDITIONS:

ACCEPTABLE PERFORMANCE:

~w

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

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

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

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

PN AW

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

2. Identify the components at stations in the workshop

in writing.

Identify components during a plant tour.

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

KLKLLLKLDOD>00

Describe the normal operation procedures for the primary
sedimentation unit componentg listed on page 93.

Gﬁven a primary sedimentation unit or slides or photo-
g

aphs of a primary sedimentation unit, a list of compo-
nents of the unit, a checklist of ‘characteristics and a
normal operation procedures manual.

V‘\

e student will:

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

biological growth position

color pressure

corrosion sound

motion ' temperature

odor - vibration .
Name the sense or indicator which monitors each
characteristic.

-

‘* Explain hozﬁoften the characteristics of each compo-
nent must De” checked and why the component must’be

checked, OQKLhiS schedule. )
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INSTRUéiOR ACTIVITY:

STUDENT ACTIVITY:

. OBJECTIVE 5.8:

(%"AGFNG*
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Describe what an operator does if the characteristics
of a component indicate that it is not functioning
normally, including: :
. making adjustments '

deciding about corrective maintengnce

reporting tq.supervisors .

reporting itten records

0

(S ) . ’
Explain why a component's characteristics must be re-
turned to normal.

Describe routine sampling for the primary sedimenta~
tion procesg.

List routine calculations for the primary sedimqgﬁazﬂ—wm—V

tion process. v /

Describe routine procedures for recording data.

1
»

1. Describe the characteristics of the components of the
primary sedimentation unit.

2. Describe the normal operation procedures for the pri-

- mary sedimentation unit. Use color pictures. '

3. Describe the normal operation procedures during a
glide show of components of the primary sedimentation
unit. -

4. Describe and explain the normal operatlon procedures
during a plant tour. Listen to the'student's des-
cription of the procedures. ' 3

1. Develop a checklist, listing the components of the
primary sedimentation unit and their normal charac- .
teristics. ‘

. Develop a manual of normal operation procedures.

. Describe the normal operation procedures during a
slide show of components of the primary sedimentation A
unit.

4. Observe and describe the normal operation procedures

during a plant tour.

w N

<<<<<<>>>>>>
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‘ B \
Perform the normal operation procedures for the primary
eedimentation unit.

100 - o
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- CONDITIONS: Given a primary sedimentation unit, the manual of normal
- ‘operation procedures which the gtudent hao developed for

the primary sedimentation unit and basic referenceg.

ACCEPTABLE PERFORMANCE: . The student will: ‘ )

, - ) ) Check and evaluate the characteristics of each compo- }
‘ nent, explaining his actions. v
[]

‘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.

INSTRUCTOR ACTIVITY: 1. Observe the student demonstrating normal operation s
procedures in a dry run in a treatment plant.
‘ 2. Observe the student performing normal operation pro-

cedures in a treatment plant. 4

) 23 N
STUDENT ACTIVITY: 1. Demonstrate the normal operation procedures in a dry
- run in a treatment plant.
2. Perform and explain the normal operation procedures S

in a treatment plant.

<LLLLLOOD>>>> ¥

v'( . )
OBJECTfiE 5.7: " Deseribe and perform the start-up and shut-dowm proce-
dures for the primary sedimentation unit. .
. /’ . » - A
CONDITIONS: - Given a mock-up, model or photograph of a primary sedi- .

mentation unit and a primary sedimentation unit with the
. manufacturer's operation manual.

* ACCEPTABLE PERFORMANCE: ~  The student will:
. ' Start up and shut down a primary sedimentation unit,
following the manufacturer's instructions.

-, \

101 &
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INSTRUCTOR ACTIVITY:. 1.

STUDENT ACTIVITY: 1.

\

N
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Demonstrate and” perform the start-up,procedures in a
treatment plant.

. Demonstrate and,perform the shut dovn procedures in a

treatment plant.

. Obgerve the student perfogming the ltart-up proce-

dures in a treatment plant.

. Observe the student performing the shut-down proce-

dures in a treatment plant.

. Observe the student as he evaluatesc hig Dtart-up pro-

cedures.

. Obgerve the student as he evaluates his-shut-down

procedures.

5\ 5 . i
-Describe-the ctaft-up procedures in a dry run in a

treatment plant.
Deberibe the shut-down proceduresg in a dry run in a
treatment plant.

. Perform the start-up procedures in a treatment plant.
. Perform the shut-down procedurés in a treatment

plant.

Evaluate the operation of the primary sedimentation
unit to determine whether correct start-up procedures
have been used. Us® the normal operation procedures

manual which the student has developed. (See objec-

tive 1.4.)

. Evaluate the operation of the primary sedimentation

unit to determine whether correet shut-down proce-
dures have been used. Use the normal operation pro-
cedures, manual which the student has developed. (See
objective l.4.)

CLLLLL>S>O>>>

' .

OBJECTIVE 5.8: - . Describe the abnormal operation procedures for the pri-
mary sedimentation process.

CONDITIONS: ) 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.

;1(}2% ;351
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ACCEPTABLE PERFOHMANCF; The student will:

commenting on:
BOD
COD
color
floating material
flow
foam
greage
ice
. » industrial wastes

Evaluate the wactestream for abnormal conditionag,

level

odor,

oil

pH

oeptic scewage
settleable matter:
suspended solido
temperature \
velocity

INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

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:

reporting to gupervisors

sampling procedures

o

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

- N

. Describe and explain the abnormal conditions of the

wastestream illustrated in color pictures.

. Describe and explain the abnormal operation proce-

dures illustrated in pictures and described in plant
records and case histories.

. Desgribe and explain the abnormal operation proce-

durz23s during a slide show. .

. Describe and explain the abnormal operation proce-

dures during a plant tour. Listen to the’ student's
description of the procedures.

. .Evaluate and explain the abnormal conditions of the

wastestream which are illustrated in color pictures

. Describe and explain the abnormal operation proce-

dures illustrated in pictures and described in plant
records and case histories.

. Describe and explain.the abnormal operation proce- -

dures in a class discussion after a slide show.

103
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4. Evaluate and explain the condition of the wastestream .
during a plant tour. Describe and explain the abnor-
‘ , mal operation procedures.

’

KLLCLKIOOOOO

-

OBJECTIVE §5.9: Describe the preventive maintenance procedurec for the
primary scdimentation unit.

' 2
CONDPITIONS: Given a primary cediment#tion unit or picturec and draw-
ings of a primary sedimentation unit and reference ma-

terials, including:
ingpection records

ACCEPTABLE PERFORMANCE The student will:

variable speed drive

ERIC o 104

manufacturer's maintenance guides -
plant drawings and gpecifications
preventlive maintenance schedule

]

\:;) ] ' Deseribe these preventive maintenance procedures for
‘ the primary cedimentation unit:

Cleaning Mechanical adjustment
baffle baffle
chain belt
density meter chain
/ ' ' drive motor clutch
/ L8 flight density meter
/ ° * 'gear box drive motor A
l i grease pit flight Y
' o : pump gear box
M " rail influent, gate
skimmer trough 1limit switch
N : gludge well pulley
; 8lulce gate pump
telescopic valve shaft
variable speed drive . shear pin
- welr gkimmer arm ,
Lubrication gprocket
chain switchgear
clutch telescopic valve
) drive motor time elock
. gear box valve
pump variable speed drive
' sprocket water seal unit
o valve welr
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-
. Painting flight -
4 N drive motor shear pin
gear box shoe
piping , sprocket "
. punp . Wear meagurement
cwitchgear . . “ belt
~__ . telegcopic valve chain
variable epeed drive clutch
weir flight
ReplacemenﬁP /ﬁrpump —
N baffle y rail -
‘ ' belt shoe
chain - gkimmer arm
b fire-fighting equipment sprocket,
first-aid kit Jowitchgear L.
Name the reference materials and tools needed -to per-
form the preven\zve maintenance procedures.
Explain how of'ten each prevﬂhtive maintenance proce-
dure musct be performed.
Explain how an operator determines whether a compo- .
nent needsc preventive maintenance. ) .
Degeribe what an operator does if a component needs
preventive maintenance
"Explain why each preventive maintenance procedure ig
important.
A\
INSTRUCTOR ACTIVITY: 1. Describe and explain the preventive maintenance pro-
' cedures for the primary sedimentation unit.
2. Describe and explain the preventive maintenance pro- 3
cedures during a slide show. |
,3.-Describe and explain the preventive méintenance-pro-. |
p cedures during a plant tour.
STUDENT ACTIVITY: 1. Develop a preventive maintenance schedule and a man-
: ual of preventive maintenance procedures. \ .
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.
<LXLLES>>>>> | ' 0
“~ & -
OBJECTIVE 6.10: . Perform the preventive maintenance procedures for the
- primary sedimentation unit. - » ///
O L .

gt «
~ "3;' Iy Y}" e
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CONDITIONS:

; .

\

l ‘ ‘

| ACCEPTABLEPERFORMANCE:

i

/

INSTRUCTOR ACTIVITY: ¢

=3

. STUDENT ACTIVITY:

OBJECTIVE 6.11:

-

4

° ~ CONDITIONS:

°

Primary Sedimentation i%

L7
'4( MGTE

5
< {
C ' \

Given a primary cedimentation unit and tools and refer- .
ence materialg, including:
insgpection records .
manufacturer's maintenance guides

plant drawingso and apechicationa
preventive maintenance schedule

The student will:

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

Apply, the preventive maihtenance cchedule for the
+ primary cedimentation unit, explaining his actions.

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

. Set up cimulated situations in the workshop.

. Observe student inspection of a treatment plant. *

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

w N

1. Small groups of etudents 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.

<LLKLLLDOOD>>>

™

Describe the corrective maintenance procedures for the

primary sedimentation unit components ligted on page 93.

b !

Given a primary sedimentation unit or a mock-up, photo-
graphs or drawings of a primary sedimentation unit, .the
manual of operation procedures which the student has de-
veloped for the primary sedimentation unit, tocls and

. reference materials, including:

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

106,44
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ACCEPTABLE PERFORMANCE: The otudent will: &

Desccribe how an operator evaluates each component of
the primary cedimentation unit for corrective mainte-
nance, *commenting on:
biological growth pogition
_ color precoure
} . corrogion cound
- motion . temperature
odor vibration

b

Explain why a component has malfunctioned.

Name the referencqg materialc and toolo needed to per-
form the corrective maintenance.

Describe what an operator does when he discoverc a
malfunction, 'including:
evaluation of- capabilities of plant perconnel
, ' to perform the procedures
selection of replacement partc
record keeping

Describe how the operator corrects the malfunction.

INSTRUCTOR ACTIVITY: . 1. Describe and explain the corrective maintenance pro-
cedures for the primary sedimentation unit, uging
diagrams and pictures.

2. Describe and explain the corrective maintenance pro-
cedures during a slide ghow.
3. 'Describe and explain the corrective maintenance pro-
cedures during treatment plant tours. .
. Describe and explain the corrective maintenance pro-
cedures 1n situations described or pictured by the
instructor.

2. Describe and explain the corrective maintenance pro-

cedures during a slide show.

3. Observe, describe and explain the corrective mainte-

nance procedyres during a treatment plant tour.

STUDENT ACTIVITY:

=

\\ LLLLKLKLE2D5>> ‘J

OBJECTIVE 6.18: ' Perform the eorreetzve maintenance procedures for the
’ primary sedimentation unit ecomponents.

.

‘\-
’ ’J,‘.. R -

’ 107
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CONDITIONS:

ACCEPTABLE PERFORMANCE:

o 0

INSTRUCTOR ACTIVITY:

]
!

STUDENT ACTIVITY:

4,

Given a primary cedimentation unit or unit componento,
the operation procedurcc manual which the ctudent hao
developed, toolo and reference materialc, including:
catalogue of replacement partc -
" equipment cafalogues
manufacturer's maintenance guidec
manufacturcr'c operation manual

The student will: .

Evaluate the componenﬁa of the primary cedimentation
unit for corrcctive maintenance, explaining why a
component hac malfunctionéd and commenting on:

biological growth pooition

- color ’ precoure
corrocion / Lound
motion temperature
odor vibration

Seleet the reference materialo and tooloc needed to
perform the corrective maintenance.

Perform the procedureo which an operator followo when
a component malfunctions, including:
evaluation of capabilitiea of plant pergonnel
to perform the procedurec
celection of replacement parto
record keeping .

Correct the malfunetion,

¥

. Set up oimulatéﬁ psituations in the workchop.
. Oboerve the otudent ac he evaluates the componento
in a treatment plant.

RSN o

3. Obgerve the sctudent performing the corrective mainte-

nance procedurés in a treatmen} plant.

1. Small groups of ctudento perform and explain the cor-
rective maintenance proceduresc in’ oimulatéQ‘situa-
tions in the workschop. !

2. Evaluate the componentg for corrective maintenance.

3. ‘Perform and explain the corrective maintenance proce-
dures in a treatment plant. 4

<LLLLLODO2>>
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OBJECTIVE §.18: Perfbﬂw the - safety procedures for the prcmary sedimenta-
3 4 tion unit. and demonstrate how they protect empZoyees and
. v visitors. ,
. J ] i ' 14 '
CONDITIONS: Given a list of operation or maintenancqoprocedures, the

ACCEPTABLE PERFORMANCE:
- .

-INSTRUCTOR ACTIVITY:

i} oo 4

STUDENT ACTIVITY: ~

OBJECTIVE 3.14:

CONDITIONS:

.

student's manual of safety procedures, tools and safety
equipmgnt

The student will: | ‘ - A .ot

Identify hazardous conditions in the primary sedimen-
" tation unit, commenting on:
high-risk activities
sources of danger o
safety equipment “ e

Explain how’ the procedures protect employees and
visitors. o

Recommend corrective procedures and correct the un-
safe condition.

1. Set up simulated situations in the workshop,

2. ‘Observe the student as he evaluates the safety condi-

., tlons in a treatment plant. e

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

a

1. Evaluate safety conditlons in simulated s1tuat10ns
and recommend corrective procedures. -

2. Evaluate safety conditiomns in a treatment ‘plant and
recommend corrective procedures.

3. Perform the safety procedures in a treatment plant

<<<<<<>>>>>>

v

Compare other prmmary sedzmentatzon unzts to the rec-
tangular unit with telescopic valve drawoff, density ®
meter. time. elock and trough with scraper (composite
model plant unit E). .

’

" Given a process unit and reference materials, includlng

&>

equipment catalogues
laboratory reports

- ER
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L manufactyrer's bulletins : S '

~ manufacturer's operation manuale ‘ :

J plant maintenance and operation records '
ACCEPTABLE PERFORMANCE:  The student will: ,
' ' Compare composite model plant: unit E with:
a circular unit with telescopic valve drawoff, den- »

sity meter time clock and trough with scraper.
a rectangular unit with sight, glass, diregt drawoff
and trough with scraper.
a rectangular unit with sight glass, direct drawoff
and helical skimmer.
a circular unit with sight glass,, trough with
. scraper and direct sludge drawoff. .
) - a circular unit with sight glass, trough with
L " scraper and telescopic valve drawoff. :
a rectangular unit with helical skimmer-and density \>
meter time clock.
g rectangular unit with helical sklmmer and tele-
scopic valve drawoff.

Consider'
. " availability of replacement parts
. .capital costs .
. o © v dependency on surrounding environment
. ‘ ease of repair
) efficiency -
. flow~handling. capabilities
T maintenance costs
' .nuisance to neighbors .
T R o . operational*costs .. - . N
T » o . operational skills . e
e ' L personnel requirements - ¢
- reliability “ .
", S g y resistance to upset -
V : sensitivity of controls _ _ o
space requirements e S o
waste-handling capabilities o - i

I3

e A

" INSTRUCTOR ACTIVITY: "1, Prepare a chart for tabulation of information about ', ,
y - ' the units. i
o " 2. Compare composite model plant unit E Wfth the other' "
' ' units.
3. Help “the student to collect information for reports
on the advantages dnd disadvantagés of each. unit

S 4

r ‘ )

oo 110¢
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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 each unit. .

€<<KLLLIODOO>>> . .
. ¢

-

OBJECTIVE 5.16: -Name and locate the components of the primary sedimen-
tation unit listed on bpage 93. Name and select refer-
ence materialc which explain the normal operation proce-

. dures, the purpose of each component, how the component
: < works and why it i important.

L 4

»
CONDITIONS: Given a primary sedimentation unit, unit components or a
diagram, model or photographs of a unit and reference
materials, including: . )
contractor's plans of the primary sedimentation unit
manufacturer's maintenance guides
operation and maintenance manuals

. N
ACCEPTABLE PERFORMANCE: The student will:

Name and locate the components of the brimary sedi~
mentation unit. ' -

7

Name and select reference materials which explain
o _ ' the normal operation procedures, the purpose of each

component, how the component works and why it is
important. N -

.

INSTRUCTOR ACTIVITY: 1. Point out components of the primary sedimentation
unit on diagrams, photographs or models.
2. Listen to the student naming the components and the
' applicable reference materials during a plant tour.
.+ e . 3. Name and display_the reference materials which des-
; cribe the primary sedimentation unit and normal oper-
P ) ation 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 to the components. :
. Q . [

AxL; o L
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; . 3, Name and select the reference materials which des-
cribe the primary sedimentation unit and normal oper-
ation procedures.

| I <<CLLLB>O>>>

OBJECTIVE §.16: Perform the abnormal operatzon procedures fbr the pri-
” ) : mary sedtmentatton unit.

)
.

CONDITIONS: Yo Given a wastestream in a treatment plant and reference
: materialg, including: .
. industrial waste records
- operation logs
) operator manuals
plant performance guides

ACCEPTABLE PERFORMANCE: The student will:

Evaluate the wactestream for abnormal conditions,
/ ° 5 commenting an:
: BOD ‘ level
L, COD : odor
v . color oll
' - floating material - pH :
\\w ' flow o septic sewage
foam settleable mAtter
grease ‘ suspended 8solids
G . ice temperature '
industrial wastes velocity ~

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 situations and in a treatment
plant. '
STUDENT ACTIVITY: 1. Evaluate the wastestream in a treatment plant.
, . 2. Sélect the references needed to correct abnormal con-
ditions of the wastestream. <3

12 -
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ted Eﬁuations or ig a treatment plant.

<LKLLLDODEO>>
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3. Perform the abnormal operation procedures in simula-




