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Sinee 1970 Charles County Community College, Clemson University, Greenville Techni-
cal College and Linn-Benton Community Co}llege have been working together to prepere
undergraduate students to enter occupations in water and wastewater ireatment plant
operations and maintenance: Through their efforts a two-year wastewater technology
instructional program based on’ performance objectives has been developed and lmple-
mented,

Through a grant from the Environmental Protection #Agency called Criteria for the
Egtablishment of Two-Year Post High School Wastewater Technology Programe (CEWT) the
four colleges set up program criteria and curriculum guideljnes which are available
in two voIUmes

"Program Implemenﬁatton Procedures
¥ . Volume . II: Curriculum Guidelines, Criteria for Establishment and Mainte-
‘nance of. Two-Year Post High School Wastewater Technology Programs '

As a result of” the implementation of the instructional program at Charles County
Communi ty College, Greenville Technical College and Linn-Benton Community College,
" 81x guides for instructors based on the course descriptions in Plant Implementation
* Procedures and the general.criterion behaviors of Volume II have been prepared.
7. Plant Operationg for Wastewater Facilities, printed in five parts, is the second in
' the series which includes: -

Volume <I - Introduction to Envzronmental Technology

Volume II  Plant Operationa for Wastewater Facilities

Volumé III Lqboratory Control for Wastewater Facilities

Volume IV Management and quervzston Procedures for Wastewater Facilities
. Volume V Proeess Interaction .for Wastewater Facilities .
Volume VI deanqu Woﬁpe Treatment

-
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MODULES OF INSTRUCTION

Module 1 Collectlon . .o v v v ¢ ¢ ¢ o ¢ ¢ o o R Part
Mddule 2, Chlorimatioh . . . . .. ... ... . Part
Module 3 Scrgening and Grinding . . %1 . . . 0 0 0 e e e e e . . Part
Module 4 Grit Removal . . . . & ¢ ¢ ¢ 4 v 4 e v o 0 o o o o o o o o & Part
Module 5 Primany. Sedimentation: . . . . . . . S . Part
Module 6 Trickling Filtratiop e e e e e e e e e e e e P . Part
Module 7 Aeration . . . & v & & v v v 4 4t e e e e e e e e e e e . Part
Module 8 Secondary Sedimentation. . . . . . . T e e e e e e e e Part
Module 9 Pond Stabilization . . . . . . . .. . . oo ... Part
Module 10 Thickening . . . . . . e e e e e e e e e e .
Module 11 First Stage Digestion. . . . . . . . . ¢« v ¢« « « .
Module 12 Second Stage Digestion . . . . wo v v v v v . .
Mgdule 13 Sludge Conditioning. . . . . . . . . . . . . . . X
Module 14a Sludge Dewatering. . . . . . . . . . . . . . e e e Part
ﬁodule 14b Sludge Dewatering. . . . . . . . . P .+ . Part
Module 15 Solids Disposal. . . . . . . . . . . . e e e e ", . . Part
Module 16 Effluent Disposal. . . . . L P “Part
Module 17 TFlow MeBSUTEMENL o v v + v v v 4 ¢ v 0 o o & o o v o 0 o o ™ Part
.- Module 18  Pumping and Piping . e e i e e e e e e e e Part
‘Module 19 Electric Power . . . . . . v e v v v v v vt t e e e et e Part
Module 20, Gas Power. . . . « v v v v 4 ¢ v ¢ ¢« & v o o . . . Part
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; GENERAL CRITERION .GENERAL CRITERION
. - BEHAVIOR CATEGORIES BEHAVICRS
.
HEDRARH#L 10V master routine activities
op 108 mi—
PROCEDURES 102 d&mnstrm safety procedures
ABRORMAL 201 recognize and correct abnormalities
OPERATI0H -< ‘
PROCEDURES 202 demonstrate safety procedures
a °
. - PREVERTIVE .
MATHTERANCE m mster rqutinl activities
PROCEDURES demonstrate safety procedures
- m “ recognize and repair malfuncticns
CORREETIVE
MATHTENANCE fdenti |
. PROCEDURES [ 402 | entlfy equipment parts .
m demonstrate safety procedures R
s .
° conduct sampling w analyses
' . LADORATORY determine appropriate analyses
CONTROL
PROCEDURES evaliate results of analyses
demonstrate safety procedures ' \
t AN
M {denti fty 'une‘an of process units
M .
‘ . fdentify effects of wastes
.
- ?,Zfﬁéf},& 1dent1 ¢y purpose of process units
PROCESS ~ m%gér"}ou 1 Voo Tocatt
uNITY {denti ropriate sa ng locations
s PROCEDURES entlly approp eiing
shuadbmdbeaiadindi ey relate need to processes
L. o recognize and cope with major disastors
compare various process unfts: L

701 prepare grders for service and~parts
702 determing supplies needed
703 prepare daily and monthly repgrts

704 prepare annual reports

]
N 705 prepare annual budgets .
¢ o 706 hire employees :
. ' 707 | orient new employess )
. 708 discipline employess
gﬁgégs’ég;4 709 . dischargs employees
R PROCEOVRES g ..Z.].E... promote pro'euioml growth
\ “ _7-1-1— identify staffing needs
nea {denti fy needed gperational changes
~ n3 {dentt €y needed cu'pinl 1npr~ovemntn'
na explain plant operation to lay persons
) ns | respond to “outside* comllints\
/Z : ‘ ne | promote plant expansion R

n7 promote plant image ,

Figure 1: Relationship of general criterion behaviors (performance objectives)
» the general categories and composite mode’1 plant (CMP).
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When the treatment plant operators, edu-
- cators, congultants and representatives
from prefeccional water pollution con-
trol organizations came together to de-
. velop an effective instructional program,
they recommended the use of performance

1. What/t udent is expected to
do as g result of the instructional
program.

2. The. conditions under which the
gtudent chall do it.
3. The standard of performance.

COMPOSITE MODEL

0"

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

TASK ANALYSIS

Next, to ensure that the materials wdre
specifically tallored to what the opéra-
tor does on the job, a task analysi® was
conducted. They found that the tasks
which an operator performs fell into.
seven general categories which were fur-
ther divided into 37 tasks or general
behaviors. (See figure 1, page vi.)

The tasks were organized under:

Y

.}

Performance Objectives

iw%

"')4‘ md“

'

1. > Normal Operation Procedures.
These include routine operating ac-
tivities that do not vary signifi-
cantly frofm day to day and’that .are
designed to keep the plant functioil-
ing within a normal range of valueg.
For example, the employee conducta
routine samplings of the primary
sludge and inspects pumping équip-
ment and the wastestream to verify
that the process is functioning
properly.

iy
2. Abnormal Operation Procedures.
These include activities of the
plent employee that result from un-
sual and undesirable conditions of
the wastestream. The abnormal pro-
‘cedures enable the plant employee to
regognize when the wastestream is
abnormal and to return it to an ac-
ceptable, normal condition. An ab-
normal wastestream results when a
normal operation procedure is not
properly applied, a corrective main-
tenance procedure is needed or’man-
agement/supervisory procedures are
poor. For example, the plant em-
ployee should recognize that a black
septic primary sludge sample is an
abnormal condition of the waste-
stream and take appropriate action.

3. Preventive Maintenance Proce-’
dures. These include routine main-
tenance activities of the plant em-
Ployee which prevent major equipment
breakdown and subsequent corrective
maintenance. For example, the em-
ployee would lubricgte bearings and
other moving parts, replace worn
components and adjést components of
the primary sludge pumps.

AY
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4. Corrective Maintenance Procedures.
Thege include malintenance activities
of the plant employee that usually re-
sult 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
unctioning and know when and how
to dorrect the disorder -or when and
how to refer the problem to plant
maintenancé personnel. . s ®

5. Laboratory Control Procedures.
These include special and routine ac~

tivities relating to laboratory anal- K

yesis, the 'specification of sampling,
procedures and locations and the gen-
eral management of the laboratory

facilities. For example, the employee ,

would collect primary sludge samples -

and conduct the analyses.
]

' 6., Systems Interaction Procedures.

of specific units of equipment to i
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 digégster performance.

7. Management/Supervisory Prdcedures.
These include activities relating to
employment practices, record keeping,
plant operation policy and the estab-
lishment of a constructive and real-
isti¢ rapport between the plant and
the community it serves. For example,
the epployee would keep records on
primary sludge pumping,~keep an inven-
tory of spare parts and evaluate the
“adequacy of maintenance procedures by
shift personnel

CURRICULUM DESIGN

After decidling.what process equipment an
operator must operate and maintain, and

finding out what an operator does through

4

. L/‘
the task analysis, they listed the ob-'

Jectives a gtudent must master to suc-
cessfully operate a treatment plant.
For example, the student wlll describe
and perform the normal inspection pro-
cedure for the primary sedimentation
unit inecluding frequency of inspection,
conditions to look for fnd the actions
he should take. ///

e the instructor. 1In the’
guides vagled learning activities and

) ’arning than traditional teach-
ing methods are emphasized. The in-
gtructional suggestions do not need to
bé followed slavishly, but should be

,/’modified and improved as much as _spos-
These include activities of the plant «/,/
employee whiech relate the functioning 4

sible.

The instructor's goal is to achieve
the objectives of the curriculum by
selecting activities which sult the
student's needs and help him to master
all the information and skills in the
course. The most effectlve learning
occurs when the student is a partici-
pant in the learning process, not a
spectator

An instructor should use learning ac-
tivities which approximate the situa-
tions which the student will meet in
the treatment pZant. If it is not

possible to teach in a treatmentplant,

10

ited situations should be se} up
in th&workshop ¢r classroom so that
the gtudent can solve rather than dis-
cusg problems. ® Group discussion stim-
ulated by wgsual materials is an ef-
fective learning technique. Lecturing,
however, is inefficient. “Because the
student is not actively" involved dur-
ing a lecture, the instructor should
use lectures sparingly.

1]

~




Introduction to Modules of Instruction

In this instructor's guide the topics
ideas are presented as a series of mod-
ules, organized around the general objec-
tives stated in the course descriptions
for Plant Operation I, II, III and IV
and the In-Plant'Practicum which are
found in the Program Implementation Pro-
‘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 unit. Eacéh module is organized
around sixteen objectivea common to all
processes.

The modules in Plant Operations for
Wastewater Facilitiegc 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 modiles 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. Each 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
curriculum needs and instructional situa-
tions - T

Material in the modules can easily be s

- adapted for courses which upgrade the

training of operators in normal opera-
tien procedures, abnormal operation pro-
cedures, preventive maintenance proce-
dures or corrective maintemance proce-

 dures by grouping the appropriate objec-

tives from all the modules. For example,
an instructor could develop a course

-

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

INSTRUCTIONAL PROCESS UNITS

Each module assumes that the composite
model plant unit will be used for in-
struction in the process. If the rec-
ommended unit is not avallable, an gl-
_ ternate process unit may be substitu-

ted and the instructional materials
adapted. The recommended CMP units
and alternate units for all the pro-
cesses 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
process unit. Remember, however, that
a gtudent 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 unit, students should
be informed about thefperation 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-

k 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

. \ '
Q B ' 11 ' ’ . : T
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important fo the treatment planf and how
it affects and interacts with other pro-
cess units in the treatment system.

. STUDENT PREREQUISITES

Completion of Introduction to Environmen-
tal Technology and courses in basic math-
ematips and biology qualify the student
to erter the course in Unit Operations
for Wastewater Facilities. Concurrent
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. Describe the pracess 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. ,

A Identlfy the componenfs of the’
process unit. Explain the purpose of
each component, how the component

* o works and why it is important.

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

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

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

8. Describe the abnormal operation
procedures for the process unit.

- o ., " A
9. Describe the preventive mainte-
nance procedures for the: process

- unit.

10. Perform the preventive mainte-
nance procedures ‘for the procesa
unit. .

11. Describe the corfectiﬁe‘mainte-
nance procedures for the process
unit components.

13 -

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

13. Perform the safety procedures

for the process unit and demonstrate
how they protect employees and visi-
tors. ’

-~

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

15. Name and locate the components
of the process unit. Name and
select reference materials which
explain the normal operation proce-
dures, the purpose of ‘each compo-
nent, how the component works and
why it is important. 4 .

16. Perform the abnormal operation
procedures for the process unit.
3 ' . . ¥
T &
RESOURCES . ' e
The listing of instructional resources
suggests materials now available <o
instructors to accomplish the desired
performance in the student.

Instructional materials 1 to 1866 are
keyed to the reference, Imstructional
Materials Available which is available
from:.

: ‘ , x
bfflce of Water Program Operations
US Envirommental Protection Agency
Washington, DC 20460

o

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

Selecting Audio-Visual Equipment
Selecting Instructional Media and
Instructional Systems

=~

The following journals list addresses of =
" companies from whom literature about the

process unlts which they manufacture can
be obtained: :

'"Environmental Science and Technology"
‘1155 Sixteenth. Street, N.W. '
Washington, DC 20036

"Water and éewage Works"
434 South Wabash
Chicago, IL 60605

"Water and Wastes Englneerlng"
666 Fifth Avenue N
New York, NY 10019 ‘

-

&

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

FORMAT OF THE MODULES

The module begins with a statement of

purpose which explains what the student
will be studying. Next, all the objec-
tives of the module and code numbers
keyed to a computerized list-of instruc-
tional resources are listed for the in-
structor 8 convenience.

'ObJectlves. Fach module includes. six-
teen obJjectives which bring the stu-
‘dent to’ the performance level required
by the terminal objective. The know-
ledge and skills demanded of the stu-
dent become more complex as he pro-
gresses through the sixteen objecthzs
in a module. He begins by identifying
' components and learning facts about
the components and processes. .He uses

- these facts to develop concepte and

ideas. Finally,. he relates the con-
cepts and ideas to each other so
that he can make decisions -about
plaq; procedurea

A glossary of verbs which follows -
this intreduction 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.

Conditions. The conditions define
the circumstances under which the
student performs and ie evaluated
and 1ists the information, equipment
and assistance to which the student
- 4will have access. The best avall-
able’ learning and testing conditions
should be used. A process unit in a
treatment plant or workshop has more-
impact on the students than photo-
graphs and drawings. For example,
if the student is to be given a pro-,
cess unit, unit components, photo-
graphs or diagrams of a unit, the
instructor should provide a process
unit. If a-process unit is not
avallable, he would use components.—
of the unit in combination with pho-

. tographs of those comporents which

he does not have available. Line
drawings and diagrams should not be -
used if photographs and manufactur-
ers' illustrations are avai;able;

Acceptable Performance. The accept~
able performance expands the objec~
tive and details the steps a student

* must follow t0 reach the objective.

To move on to the next objective, at
least 70% of each step or category
myst be mastered with no repeated
errors between modules. For example,
no student can complete the course
of study if he consistently fails to

. gilve attention to moving parts as he

19
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Q‘ pe;forma safety procedures or to des-

cribe the odor as he evaluates the
characteristics of the wastestream. -
In this section the instructor will .
find the main topics of his lesson
plan and for the evaluation of the
gtudent's performance.

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

Student Activity. Thi4 is a listing
of activities whichmxh? student will
take part in, in order :to accomplish
the specified pgrformaqce

s,

EVALUATION TECHNIQUE

The ‘instructor may use or adapt the
Iearning activities 1isted under instruc-
tor activity and student activity as
evaluation techniques. The technique
chosen should reflect what the objegtive
asks the student to do. For example, if
a student is asked to deseribe, the eval-
uation technique is a deseription. The
student should be evaluated under the
conditions and to the performance level
required fol each objective.
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-

Glossary of Ve

-

- The glossary of verbs ig included here so that the instructor will know exactly what -

the student is being asked to do to meet his objective.
example, between the meanings of identify and name.
identify, the instructor is providing the name of the thing to be 1dentified.

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

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

The 1list includes all the verbg 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

COMMENT. ON

COMPARE

CONSIDER -

CORRECT

DEMONSTRATE

DEFINITION

Ta make use of as sultable,
fitting or relevant.

To inspect and ascertain the

. condition of, especially in

order to determine that the
condition is satisfactory.

‘To-express an opinion or atti-

tude about what has been seen
or heard.

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

To give thdught to with a view -
to purchasing, accepting or
adopting.

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

[

.To 1l1lustrate or explain.{h an

orderly and detalled way with
many examples, specimens and

. particulars.

17

APPLICATION

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

~

Check the characteristies of each;
component..

.

Comment, on employee safety proce-
dures.

Compare other aeration units to
the diffused alr unit with swing-.
type diffuser producing fine bub-
bles.

Consider availabiiity of replace-

* ment parts, capital cosis, ease of

repair, efficiency, maintenance
costs, and so Torth.,

Correct the malfunction.

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




DESCRIBE

(’

DEVELOP

DISCUSS

\

EVALUATE

EXPLAIN

~ \
IDENTIFY

INDICATE

A\

INSPECT

LIST

LOCATE

DEFINITION

To represent by words written °
or spoken for the knowledge or
understanding of others, to ‘

mit an 4mage of the identi-
fying features, the nature and
characteristics of objects,
events and actions. e

[

To produce or generate.

To talk about, to present in
detall, to exchange views or

information about. -

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

]
b

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

’['establish *the identity of,
pick oyt or gingle out an

. object in response tb its
name by pointing, picking up,
underlining; marking or other
responses

To state or express without
going irnto detail.

To view closely and criticdlly,
to determine quality or state,
to detect errors or otherwise .
appraisey ~

To enumerate or specify.

« , .

To stfpulﬁte the position of an
objeét in relatlon to qther
objects.

n

»

"APPLICATION

Describe the safety procedures for
the screening and grinding unit.

Lod .

o .

‘Develop a picture.file'of first
stage digegtion units.

Discuss treatment plant case his--
tories.

. Evaluate the wastestream for ab-
normal conditions.

T

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

Identify the components of the -
chlorination unit., : .

Indicate whether the process unit
is used for secondary sedimenta-
tion. !

. . 3
Inspect a treatment plant.

pN

N

List routine ealculaﬁions for the
pond stabilization unit.e

. Loeate the components of the
+4rickling filtration unit.




t 4

\‘\dw "4%

OBSERVE -

PERFORM

'POINT OUT

- RECOMMEND

- SELECT-a

(=]

" DEFINITION

To supply the correct name, in
oral or written, form, for an ob-
Ject, class of objects, persons,
places, conditiong or events
which are pointed out or des-
cribed.

To pay careful, directed,
analytical attention to.

To ca: out an action or

.pattern of behavior. (Implies

an act for which a process or
pattern of movement has already
been established, especially

one calling for skill or preci-

sion, or for the assignment or
assumption of responsibility.)

To Indicate the position”or
direction of, especially by

. extending a finger toward the

thing go indicated, to direct
gomeone's attention to.

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

To ¢hoose something from a num-

er -or group usually by fitness,

excellerice, or other distin-
shing feature.

v

{‘)m% nl
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APPLICATION

Name the components of the primary
sedimentation unit.

i
[}

Observe the thickening process
during a plant tour.

Perform the normal operation pro- /

cedures for the grit removal unit.

- Point out charactefiatics which

distinguish the first stage di-
gestion unit from other units.

’

Recommend procedures to corr t
the unsafe conditions:

. .

' Select the reference materials an

tools needed to perform the cor-
rective maintenance.

’

——
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MODULE 10
o _ THICKENING
; ' A floatation unit with air

)

| Compogite Model Plant Unit J

o

PURPOSE: In this module the student will learn to perform all the activities
in the objectives as they apply to a floatation-unit with air. READ
PAGES 1 TO 11 BEFORE USING THIS MODULE.

»
OBJECTIVES: 10.1 Identify the thickening unit. . ’
- 10.2 Describe the thickening process in technical and nontechnical
terms.
Y 10.3 Describe the safety procedures for the thzckemng unit and

explain how the proceduree protect employees and visitors. °
10.4  Identify the components of a thickening unit. Explain the
purpose of each component, ha; the component works and why it
| ig importanp:
. . 10.5 Describe the normal operatwn procedures for the thickening
. unit components listed on page 17.
' 10.6  Perform the normal operation procedurea for -the thzckemng
unit.
N 10.7 Describe and perform the start-up and shut-down procedures
- . for the thickening unit.
- 10.8 Deseribe the abnormal operation procedures for the thickening

, process.
. 10.9 Describe the preventive mazntenance procedu.res for the thick-
) r ~ ening unit.
S, 10.10 Perfom the preventive mazntenance procedu.res\ for the thzck-
‘ ening unit.

' 10.11 Deseribe, the corrective maintenance procedures for the thick-
R . ) ening um,t components listed on page 17.
- 10.12 Perfom the corrective maintenance procedures for the thzck—
. ening unit components.

- 10.13 Perform the safety procedures for the thickening unit and

. demonstrgte how they protect employees and visitors..

10.14 Compare other thickening units to the floatation umlt with
, air ( campoazte model plant unit J).
S, o 10.15 &m locate the components of the thickening umt listed

p

c G
2

age 17. Name and select veference materials which ex-
plain the normal operation procedures, the purpose of each

. : component, how the component works and why it is important.
» 10.16 Perform the abnormal operation procedures’ for the thickening
i unit, .

CERIC | 20)
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RESOURCES: 3 116 120, 125 141 143 144 307 308 309 316
. 317 320 321 324 421 459 511 551 552 -553 554
937 990 1033 1034 1399 ‘
) <LLLKLLO>>>5>> “
OBJECTIVE 10.1: y Identify the thickening unit.
. CONDITIONS: Given a unit, a model of a unit or a photo;§aph of a
' - ' . urlitc
ACCEPTABLE PERFORMANCE:  The ‘student will: / C .
' Indicate whether the process unit is used for thick-
I ening.
INSTRUCTOR ACTIVITY: 1. Point out characteristics which distinguish the A
. thickening unit from other procest units.
STUDENT ACTIVITY: ‘ 1. Develop a picture file of thicﬁening units. Mark
distinguishing characteristics. ’
’ <LLLL>>>>>>
©  OBJECTIVE 10.32: }%52;;;;-2he thickening process in technical and non- )
. technical terms.
\ ‘ b
CONDITIONS: ‘ Given photographs of the thickening unit.
ACCENTABLE PEHFORMANCE:  The student will: . - : o
. _ Describe the thickening unit, explaining the meaning &
O 4 . Of.
floatation device
sludge dewatering device -
thickener o
o .
s Describe the purpose of thickening.

Describe how thickening affects:
! first-stage digestion
‘ second stage digestion
post-chlorination

. . - . . N - ’ -
PP ' - _ 21 A | g €
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INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 10.3:

CONPITIONS:

ACCEPTABLE PERFORMANCE:

]
®
:

sludge dewatering
. solids disposal
. pumping and piping
6 )

L]

1. Use diagrams, photographe and slides to deseribe

thickening.

2. Describe the thickening process during a plant tour.
React to the student's description of the process.

1. Describe the‘thiékening process while viewing photo-
graphs, diagrame and slides.

2. Observe and describe the thickening process during a
plant tour. ' C .

<LKKKLKLK>>>>>>

* Deseribe the safety procedures for the thickening unit .
and explain how the procedures protect employees and
vigitors.

[

Given a list of operation and maintenance procedures.

The student will: 5

Describe the safety procedures for the-thickening
unit, commenting on: | .
High-risk activities
lifting heavy objects
operating the screw
operating the skimmer
removing debris- from channels
working in or near pits S
working with switches in automatic poei%ion
Sources of danger
acid wastes
caustic wastes
electrical. equipment
explosive gases
gratings .
high-air-pressure equipment and piping
high-water-pressure equipment
high pressure blowoff '
loose handrails
moving parts

”,

. R2-
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STUDENT ACTIVITY:

'
/

* OBJECTIVE 10.4:

-

[\

» w

Identify the companente of a thickening unit.

’
-

Sources of danger (continued)
open doors and covers
Pito <
pump components
slippery floors and walks
steps
tanko
toxie gaces .
welr cetting device
wells ‘

Safety equipment
explosion proof electrical equipment
first-aid kit ' :
ladders
lcckout tage and keya
protective clothing

. railings

cafety stalr treads

Explain how the procedures protect empléyees and
visitors. -

. Discuss treatment plant case histories.

Pegcribe the conditions in a plant and ask for eval-
uation.

. Describe the safety procedures for each operation and

maintenance procédure.

. Prepare slides of sourcés 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 thickening unit.

. Identify sources of danger and high-risk activitles

pictured in slides ¢

<<<<J<>>>>>>

Explain

‘the purpose of each component, how the component works

and why it 18 important.

23
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S
f Thickening 7
. 4tnuﬂ*
CONDITIONS: . Given a thickening unit, unit components or a‘diagram&
B model or photographs of a unit and a 1ist of components
ACCEPTAaig:PERFORMﬂkGE: The student will:
e i Identify comporients of the thickening unit and aogo-
: ciated equipment:
. air compressor overflow weir - '
5 butterfly valve overflow weir adjuster
chain pressure gsage
control board pressure tank
Cr drive belt pressure tank regulatov
. drive chain valve
AN drive motor pulley
fire-fighting equipment  pump
. first-aid kit . screw drive motor
4 flight sight glase
, gear box skimmer
gear reducer gprocket
: track

i

INSTRUCTOR ACTIVITY:

STUDENT ACTIQITY:

OBJECTIVE 10.5:

A I VR

Explain the purpose of each component, how the compo-'

nent works and why it is importent.

Point out and name components in diagrams, photo-
graphs or models. '
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 theé purpose of each com-
ponent.,, how the component works: and why it iB impor-
tant. .

3

e

1. Identify the components which the insthuctor nemes on -
diagrams, photographs or models.

, 2. Identify the components at stations in the workshop

in writing.

. 3. Identify components during a plant tour.

4. Explain the purpose of each component, how the compo-
" nent works and why 1t is important

<<<<<<>>>>>> .

Degeribe the normal operation procedures for the thick-
ening unit components listed above.

24
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CONDITIONS:

A Y -

ACCEPTABLE PERFORMANCE:

o ~
INSTRUCTOR ACTIVITY:

.
B ’ 2
~ - ) -
.

-

Given a thickening unit or slides or photographs of a.
thickening unit, a 1list of components of the unit, a .,
checklist of characteristics and a normal operation pro—
cedures manual. .

The otudent will:

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

agitation position
color - : pressure
corrosion sound

flow temperature
motion ' velocity
odor vibration

Name the Bense or indicator which monitors each char-~
acteristic.

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

Describe what an operator does if the characteristics ’

of a component indicate that it is not functioning
normally, including:

making adjustments

deciding about corrective maintenance

reporting to supervisors

reporting in written records :

Explain why a componentfs characterietics must be re-
turned to.normal. .

Describe routine sampling forv the thickening process
List routine calculations for the }hickening process.
Degcribe. routine procedures for recording data.

‘ y

1. Describe the characteristics of the componentSnof the

thickening unit.

Degcribe the normdl operation.procedures for the

thickening unit. Use color piectures.

Describe the normal operation procedures during a

slide show of components of the thickening unit.

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

R VO M
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STUDENT ACTIVITY:

r

OBJECTIVE 10.6:

CONDITIONS:

" ACCEPTABLE PERFORMANCE:

. INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 10.7:

1. Develop & checklict, 1id%ing the components of the
thickening unit and their normal characteristicso.
. Develop a manual of normal operation procedurec.
. Degeribe the normal eperation procedurec during a
clide chow of components of the thickening unit.
4. Oboerve and describe the normal operation procedures
during a plagt tour.

W

CLLLLLIOOO>>>>

Perform the normal operation procecdurec for the thicken-
ing unit.

-

Given a thickening unit, the manual of normal operation
procedures which the student hag developed for the
thickening unit and basic references, :

The ctudent will: R .,

Check and evaluate the characiéristica of each compo-
nent, explaining his aetions.
L]

Perform the procedures which an operator folTows if -
the characteristids of a component indicate that it
is not functioning normally.

~ Perform the routine sampling.
Perform the routine calculations.

~Perform the routine record keeping.

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

2. Obgerve the student performing normal operation pro-

cedures in a treatment plant.

2 D

~o

1. Demonstrate the normal operatioﬁ procedures in a dry'
run in a- treatment plant.

'" 2. Perform and explein the normal operation proceduree

in a treatment plant.

<<ﬁf<<>>>>>>

Deseribe and.perform the, start-up and shutldoon proce-
dures for the thickening unit.

26-
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STUDENT ACTIVITY:

OBJECTIVE 10, 8:

CONDITIONS:

20
v *“meﬂéﬁf
N

INSTRUCTOR ACTIVITY:

]

WS W N

Given a mock-up, model or photograph of a thickening
unit and a thickening unit with the manufacturer's oper-
ation mafual.

& 'l, Ve
The student will° .

Start -up and shut down a thickening unit, following
the manufacturer 8 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 ghut-down proce-
.dures i1 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. . ! :
Describe the shut-down procedures in a dry run in a
Areatment plant.

Perform the start-up 'procedures in a treatment plant.
Perform the shut-down procedures in a treatment plant.
Evaluate theé operation of the thickenihg unit to de-
termine whether correct start-up procedures have been
used. Use the normal operation procedures manual
which the student has developed. (See objectivel.4.)

6. Evaluate the operation of the thickening unit to de-

termine whether correct shut-down procedures have
been used. Use the normal operation procedures man-
ual which the student has developed. (See objective
1 4 ) N

LGLLKLKLDOD>>>>
v

Deseribe the abnormal operation bracéduree for the o
thickening process. '

™ " ¢

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 mate-

. rials.

Y
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ACCEPTABLE PERFORMANCE:

’

%"assnc* )

. »
Thickeginz i
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The student will

Evaluate the wastestream for abnormal conditions,

commenting on:
flow :
pH o .

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

Explain how often the condition of the wastestream

sludge density
suspended solids

T4
0

4

- 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. -

7

INSTRUCTOR ACTIVITY: 1. Describe and explain the abnormal conditions of the
/ ™ wastestream illustrated in color pictures.
2. Describerand explain the abnormal operation proce- N

OBJECTIVE 10.89:

STUDENT ACTIVITY: 1.

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

. Describe and explaln the abnormal operation proce-

dures during a 8]ide 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.

. Evaluate and explain the condition of the wastestream

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

<LLLLLDODOD>>>

Deseribe the preventive maintenance "procedures for the
thickening untit.

¥4
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© CONDITIONS:

.®

ACCEPTABLE PERFORMANCE:

inspection records

Given a thickendng unit or pictures and drawlngs of a
thickening unit and reference materials, including.

L

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

The student will:

‘Describe thesé preventive maintenance procedures

the thickening unit:
Cleaning
' air compressor

butterfly valve
chain
drive belt

~ drive chain
drive motor
gear box
gear réducer
overflow weir
pressure tank
pump -
screw drive motor
sight glass .
skimmer

Lubrication
air compressor
chain
drive motor

. gear box
gear reducer
pump
screw drive motor
sprocket

Mechanical adjustment
air compressor
batterfly valve
chain
control board
drive belt
drive chain )
drive motor
flight ’
gear box

S 1,
4’-.'
T

for
gear reducer

- overflow weir-
overflow weir adjuster
pressure '
pressure tank reg

valve-

pulley
pumn
screw drive motor
skimmer
sprocket

Painting
air compressor
drive motor
gear box
pressure tank
pump
screw drive motor
skimmer

Replacement
fire-fighting equipment
first-aid kit o
gear reducer o
pulley '
sight glass

Wear measurement
chain
drive belt
drive chain
flight
skimmer
sprocket
track

ator

o

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

o
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INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJEbTIVE 10.10:

~,
" CONDITIONS:

' ACCEPTABLE PERFORMANCE:

Thickening _ im $ ___23___

4,
""Lmoﬁ

Explain how of'ten each preventive maintenance proce-.
dure muat be performed. - , \\

,,Expi in how an operator determines whether a compo-
- nent needs preventive maintenance.

" Describe what an operator does if a component needs

preventive maintepance.

Explain why each preventive maintenance procedure is
important

. Describe and explain the preventive maintenance pro-

cedures for the thickening unit.

. Describe and explain the preventive maintenance pro-

cedures during a slide show.

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

N ; ) {

. Develop a preventive maintenance schedule and a man-

ual of preventive maintenance procedures.

. Observe, describe and explain the preventive mainte-

nance procedures during a slide show.

. Observe, describe and explain the preventive mainte- ,

nance procedures during a plant tour.

N
. KLKLKLKLKLIBEEO>>

Perform the preventive maintenance rrocedures for the
thickening wnit.

Given a thickening unit and tools and reference miate~
rials, including:

inspection records

manufacturer's maintenance guides
plant drawings 4nd specifications
preventive maintenance schedule

The student will:

Select the reference materials and tools needed to
perform the preventlve malntenance procedures.

Apply the preventive maintenance schedule for-the
thiékening unltb/ekplalnlng his actions.

’
-.r'
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INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 10.11:

°

CONDITICNS:

ACCEPTABLE PERFORMANCE:

»
, o t;)
'} .

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

. Set up eimplated situations in the workshop.

. Observe student inspection of a treatment plant.

. Observe the student ﬁérforming the preventive maint%—
nance procedures in'a trentment plant.

W N

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

‘2. Inspect a treatment plant. Evaluate and e;plain the -

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

KLKLLLKLD>OO>>

Deseribe the corrective maintenance procedures for the
thickening unit components listed on page 17.

Given a thickening unit or a mock-up, photographs or
drawings of a thickening unit, the manual of operation
procedures whicMythe student has developed for the
thickening unitE;iools and reference materials, ‘includ-
ing:
‘ catalogue of replacement parts

equipment catalogues

manufacturer's maintenance guides

The student will:

Describe how an operator evaluates each component of
the thickening unit for corrective maintenance, com-

menting on: :
agitation position
color pressure
corrosion . sound
flow temperature
motion ) velocity
odor vibration -

Explain why a component has malfunctioned.

’
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INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

v

OBJECTIVE 10.12:

CONDITIONS:

ACCEPTABLE, PERFORMANCE:

(3

o

B

o
Name the refergnce materiala and tools needed to pég-
form the corrective maintenance.

Describe what an operator dccs when ne discovers a
melfunction, including: » :
evaluation of capablilities of plant peraonnel to

perform the. pracédures
selection of replacement parts

record keeping -
. Describe how the gperator corrects the malfunction.

+ N g o,

1, Describe and explain the corrective maintenance pro-
“gedures for the: thickening unit, using diagrams and
‘pictures.

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

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

1. Describe and explain the corrective maintenance pro- "
cedures in situations described or pictured by the
instructor. o

2. Describe,and explain the correctiye maintenance pro-
ceduressduring a glide show.

3. Observe; describe and explain ‘he corrective mainte-

nancej?rocedures during a treatment plant tour.

)

4
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'
Perform the corrective maintgnance procedures for the
thickening'unit components.

# unit or unit components, the opera-
al which the student has developed,
tools and referen{d Miaterials, including:
catalogue of $ 5: cement parts - . :
equipment catala es '
menufacturer's ma
manufacturer's operation manual

¢

The student will:

Evaluate the components of the thickening unit for |
corrective maintenance, explaining why. a component |
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has mdlfunctioned and commenting on:
agitation S “position )
color pressure °
corrosion sound
flow temperature -
motion velocity
odor vibration oo,

Select the reference maﬁeriale and tools needed to
v perform the corrective maintenance.

‘ Perform the procedures which an operator follows ﬁﬁen
. a component malfuncticdns, including:
evaluation of capabllities of plant personnel to
. perform the procedures
selection of replacement parts
/ , record keeping

Correct the malfunction.
D

-

INSTRUCTOR ACTIVITY: 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 main-
- tenance procedures in a treatment plant.

A ‘ ' | -

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

“ tions in the workshop.

. Evaluate the components for corrective maintenance.

. Perform and explain the correctiveé mainteqance proce-~
dures in a treatment plant. ,

w0

KLLLILKLEOOOO>

s

OBJECTIVE 10.13: Perform the safety procedures for the thickening unit
' and -demonstrate how they protect employees and visitors.

CONDITIONS: Giyen a list of operatlon»or maintenance procedures, the
' student's manual of safety procedures, tools and safety
equipment.

ACCEPTABLE PERFORMANCE: The student will:

Identify hazard%us conditions in the thickening unit, -
commenting on:
high-risk activities




INSTR"CTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 10.14:

CONDITIONS:

ACCEPTABLE PERFORMANCE:

Thickening i;i:::!il

sources of danger
‘safety equipment

Explain how the procedures protect employees and vis-
itors. S

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 salety. 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. W

KLKLLKLKODOOODD>

Compare other thickening unite to the floatation unit
with air (composite model plant unit J).
~

Glven a process unit and reference materials, including:
equipment catalogues
laboratory reports
manufacturer's bulletins A
manufacturer's operation manuals
Plant maintenance and operation records

The student will: ' 5 ) -
Compare composite model pl it J with:

a floatation unit with vacudn
a stirring and settling"unit
a centrifuge unit.

Consider
* availability of replacement parts
capital costs
dependency on surrounding env1ronment
ease of repair
efficiency

34 K
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I§STRUCTOR.ACTIVITY:

..
re

STUDENT ACTIVITY:

)

OBJECTIVE 10.15:

CONDITIONS:

ACCEPTABLE PERFORMANCE:

Thickening . : - ‘ ' oL

/

flow-handling capabilities
maintenance costs ¢
nuisance to neighbors .
operational costs h .
operational ckills N
personnel requlrements

reliability

resistance to upset

sengitivity off controls

gpace requirements

waste-handling capabilities

—’”ﬁ«

m

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

2. Compare the composite model plant unit J with the
other unita.

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

] / .
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.

<LLLLLOOOOO>

<

Name and locate the components of the thickening unit
listed on page 17. Name and gelect reference mate-
rials which explain the normal operation procedures, the
purpoge of each component, how the component works and
why it i@ important.

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

contractor's plans of the thickening unit

manufacturer's maintenancé guides

operation and maintenance manuals

The student, will:

Name and locate the components of the thickening
unit.




INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 10.16:

CONDITIONS:

ACCEPTABLE PERFORMANCE:

‘m i
qlﬂ“ﬂﬁ
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e o ,

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.

14

1. Point out components of the thickening unit on dia-
grams, photographs or models.

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

3. Name and display ‘the reference materials which des-
cribe tﬁe thickening unit and normal operation proce-‘
dures. r

1. Name theacomponents 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 thickening unit and normal operation prdce-
dures.

KLLLLLE>DO0>

Perfbrm the abnormaZ operation procedures for the thick-
ening unit.

Given a wastestream in a treatment plant and reference
materials, including:

industrial waste.records

operation logs ’

operator manuals

plant performance guides

“The student will: /

Evaluate the wastestream for abnormal conditlons,

commenting on: .
flow sludge density
pH ] suspended solids

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

Perform the abnormal operution procedures.

.36
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"INSTRUCTOR ACTIVITY? 1.
3 i
X - 2.
3.
STUDENT ACTIVITY: 1.
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»

Observe the student as he evaldatea the wasteatream ,
in & trestment plant.

.Describe the references needed to correct abnofgal

conditiont of the wastestream.
Observe the student performing the abnormal operation
procedures in simulated situations and in a treatment

plant.

Bvaluate the wastestream in a treatment plant.

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

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

CLLLKLLPOOD>>
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PURPOSE:

Q

. OBJECTIVES:

o

MODULE 11

PIRST STAGE DIGESTION

A fized-cover. gac recirculation unit
with external heat exchanger

Composite Model Plant Unit K

®

In thie module the student waZ learn to perform all the. actzvztzea
in the objectives as they apply to a fized-cover gas reeirculation
unit with external heat exchanger. READ PAGES 1 TO 11 BEFORE USING.
THES MODULE. ¢ : :

11.
11.

11.
11.

11.
11.
11.
11.
11.
11.
11.
11.
11.

11.

11.

[ X

10

11

12

13°

14

15

Identify the first stag

\/

e digéetion unit.

Describe the first stage digestion process in technical’ and

nontechnical terms.
Deseribe the safety pro

cedures for the first stage g;gestzﬁm

unit and emplazn how the'procedures protect employees and

vigitors.

. Identify the components

of a first stage digestion unit. [Ex-

plain the purpose of each component, how the component works

and why it ie important.
Describe the normal ope
digestion unit componen

ration procedures for the firet stage
ts listed on page 35. /

Perform the normal operatzon procedures for the first stage

digestion unit.

Describe and perform the start-up and shut-down procedures for

the first etage digesti

on unit.

Desceribe the abnormal operation procedures for the first stage

digestion process.
Deseribe the preventive
stage digestion unit.-

mazntenance procedures for the first

Perform the preventive maintenance p ocedures for the first

stage digestion unit.
Deseribe the corrective

maintenance procedures for the first

stage digestion unit components listed on page 36.

Perform the corrective maintenance procedures for the first
stage digestion unit components.

Perform the safety procedures for the first stage dzgestzon

unit and demonstrate how they prote

loyees and visitors.

Compare other first stage digestion units to the fized-cover
gas recirculation unit with external heat exchanger (composzte

model plant unit K).

Name and locate the components of the first stage diggstion

unit listed on page 36.

38

Name and ‘select reference materials
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o’ 41/
. ' which emplam the normal operation procedures, éhe purpose.of .
- A . each component, how the compenent worka and why it i8 impor<
e tant. .
' 11..16 Perform the abnormal operation procedures j’or the first stage =
' dtgeatwn unit. . g _ T

’ X K

- RESOURCES:- 3 116 120 125° 126 141 143 144 185 307 308
N 369 314 . 315 316 317 320 321 324 421 459 511
551" 552 553 554 937 990 1033° 1034 °1399 -

’ : CLIKLKLO>>D>>
o .

OBJECTIVE 11.1: Identify the firat ‘stage. digeatibn unit.

©

CONDITIONS: . Given a unit, a model of a unit or a phdtograph of a
- : unit.

. . - .
r . )

" ACCEPTABLE PERFORMANCE: . The studemt will:
' L -Indicate whether the process unit is used for first
J T stage digestion. .
INSTRUCTOR ACTIVITY: - " 1. Point out characteristics which distingyish the first

. C ‘ - stage digestion unit from other process units.

XY
Ly
:
I

b

1.'D‘evelop a plcture file of first stage &iéestfon
units. Mark distinguishing characteristics.

"STUDENT ACTIVITY:

KLKLKLKLKLEDO5>> ) '

©

" OBJECTIVE 11.2: ' Describe the first stage dzgestwn process in techmcal

and nontechnical terms. : )
. \ ' ) . 4 . * K ) : ;
! 4 . ) * - ) -
COD{DITIONS: ’ Given photographs of the first stage digestion unit.

¥ <

ACCEPTABLE PERFORMANCE: The student will: - o

. , - Describe the first stage digeetion unit, explaining
. ’ ' the meaning of':
' . anaerobic digester

e
-} o

39
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| : digeater ' KN
digestion tank '
" cludge digester
Deocribe the purpose of firat otage digesction.
Describe how first otage digeation affecto: ’
\ second ctage digeotion '
- pumping and piping
e
INSTRUCTOR ACTIVITY: .° 1. Use diagrams, photographs and slides to describe o
. first stage digestion. . v
. . ’ 2. Describe the first stage digeetion p;oceae during a
K ' - - plant tour. React tonthe otudent's description of
: © - the process. . . .
? i . ’ L 4
STUDENT ACTIVITY: . ‘1. Describe the firot ctage digestion procesa while
’ viewing photographs, diagrams and slidec. *
. . 2. Obgerve and describe the first stage’ digestion pro-.-
. “cess during a plant tour. .
. ’ <<<CLLI>>> 5> ) &
Py e - ) .
~ +OBJECTIVE 11.3: Deaeribe the aafety procedurec for the first stage dz-
: geotion unit and explain how the procedures protect . em-
ployeee and visitors.
‘ CONDITIONS: . Given a list of oﬁeration and -maintenance procedures.
ACCEPTABLE PERFORMANCE:  The student will: |
. : . Describe’ the safety procedures for the first stage
. B ~ digestion unit, commenting on:
- High-risk activities ' ’
. \ opening digester cover accels hatches
PR - removing degbmis from channels
v o working with switches in automatic position
i : . Sources of danger ..~
. o ‘ acid wastes . ;;"~\~ -
boiler ]
caustic wastes
-deep wells R, ®

electrical equipment
explosive gases
. gas recireculation equipment —~ f

.

10 '




First Stage Digestion : - ' ‘

INSTRUCTOR ACTIVITY:

*

STUDENT ACTIVITY:

OBJECTIVE 11.4:

Sources of danger (continued)
heat exchanger

t

moving parts oo
open doors and covers
pressure-vacuum safety valve . >

glippery walks o
toxic gases
welding torch :
Safety equipment .
fire-fighting equipment
first-aid kit
gas mask
lockout tags and keys °
no 'smoking sign
- nonsparking tools
protective clothing
railings _
stair safety treads’

Explain how the procedures protect employees and
visitors.

x

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

N -

3. Describe the safety procedures for each operation and
o maintenarice procedure.
4
%

. Prepare slides of sources of darger and high-risk
activities .

’

1. Read case histories and comment on employee safety o

procedures

. 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 b4f
danger and high-risk activities. Develop a manual of
safety procedures for the first stage digestion unit.

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

LKL >

v ' !

P

. Identify the components of a first stage digeetion unit.
Explain the purpose of each component, how the component
works and why it ie important.

T 11




"CONDITIONS:

%

ACCEPTABLE - PERFORMANCE :

H

" INSTRUCTOR ACTIVITY:

' STUDENT ACTIVITY:

OBJECTIVE '11.5:

First Stage Digestion

> ﬁ“tnmﬂﬁ

nyé% a first stage digestion unit, unit components or a
diagram, model or photographs of a unit and a list of
components. . &

‘The student will:

Identify components of the first stage digestion unit
and assoclated equipment:

boiler meter
fire-fighting equipment motor
first-aid kit piping

.gas recircilation unit pressure reliefivalve

compressor recirculation pump

oiler sludge pump

Pressure gage switchgear

valve vacuum relief valve

valve timer water trap -
manometer

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

N

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 component works and why it'is impor-
tant.

i

1. Identify the components which-the instnuctor names on
diagrams, photographs or models. '°

2. Identify the components- at stations in the workshop

in writing.

.3. Identify components during a plant tour
4. Explain the purpose of each component, how the ‘compo-

nent works and why it is important

<LK DOO>D>D>

Deseribe the normal operation procedures for the first
stage digestion unit components. ligted above.

'S
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CONDITIONS:. Given a first stage digestion unit or slides or photo-

graphs of a first stage digestion unit, a 1ist of compo-
nents of the unit, 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 is functioning normally, commenting on:

ACCEPTABLE PERFORMANCE:

color pressure
corrogion sound
motion temperature
. odor vacuum
position vibration

INSTRUCTOR ACTIVITY:

Name the sense or indicator which monitors .each char-

acteristic.

L3

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

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

making adjustments ~

deciding about corrective maintenance

reporting to supervisors ,

reporting in written records '

Explain why a component's characteristics must be re-

turned to normal.

Describe routine sampling for the first stage diges- |

tion process.

List routine calculations for the first stage diges-
tion process.

Describe routine procedures for recording data.

1. Describe the characteristics of the components of the

first stage digestion unit. s
2. Describe the normal operation procedures for the
first stage digestion unit. Use color pictures.
3. Describe the normal operation procedures during a
slide show of components of the first stage digestion
»unit.
4. Describe and explain the normal operation procedures

.
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STUDENT ACTIVITY:

R
OBJECTIVE 11.8:

~ CONDITIONS:

+

ACCEPTABLE PERFORMANCE:

INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

First Stage Digestion / QM%

4,
'ﬂmo“f—

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

1. Develop a checklist, listing the components of the
firgt stage digestion unit and their normal charac-
teristics. s

. Develop a manual of normal operation procedures

. Describe the normal operation procedures during a
slide show of compopents of . the first.stage digestion
unit.

W N

4. Observe and describe the normal operation procedures

during a plant tour. ‘ .

44494492254

P

Perform the normal operation procedures for the firet

stage digestion unit.

Given a first stage digestion unit, the manual of nor-
mal operation procedures which the student has developed
for the first spage digeétion 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 if
the characteristics of a component indigate that it
\iz not functioning normally.

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

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

2. Observe the student performing normal operation pro-

cedures in a treatment plant.

1. Demonstrate the normal operation prdcedures in a dry

run in a treatment plant.

4 44




OBJECTIVE 11.7:

CONDITIONS:

ACCEPTABLE PERFORMANCE:

Iy

INSTRUCTOR ACTIVITY:

-

STUDENT ACTIVITY:

i

38 ifméi First Stage Digestion

W W

&

L4

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

<LLLKLKLDOOO>>

Describe and perform the start-up and shut-down proce-
dures for ‘the first stage digestion unit.

Given a mock-up, model or photograph of a first stage
digestioninit and a.first stage digestion unit with the
manufacturer's operation manual.

?he student will:

Start up and shut down a first stage digestion 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 {he student performing the start-up proce-
dures i—)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.

-~

v

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

' treatment plant.

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

. ‘Perform the start-up procedures in a treatment plgnt.

. Perform the shut-down procedures in a treatment

plant.

Evaluate the operation of the first stage digestion

N

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.)
6. Evaluate the operation of the first stage digéstion -
unit_to determine whether correct shut-down

45
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OBJECTIVE 11.8:

CONDITIONS:

ACCEPTABLE PERFORMANCE;

"t

INSTRUCTOR ACTIVITY:

<y

° Firgt Stage Digeetion {m%

4,
A moﬂv
’ 4 .

procedires have been used. Use,the normal operation
procedures manual which' the etudent has developed.
(See objective 1.4.) o
CELLLILDODOS>D> ' - .
L
Describe the abnormal operation procedures for the first
stage digestion process.

.

. . SN
Given a wastestream in a treatment plant or czxor photo-

- graphs of a wastestream, a checklist of the cphnditions

of the wastestream and plant records and referéhce ma-
terials.

The student will' .

Evaluate the wastestream for abnormal conditions,
commenting on:

acidity organic and total Kjedahl
alkalinity altrogen

ammonia nitrogen “pH -

flow 8ludge density

gas composition temperature

industrial wastes toxic gases

level volatile acidsa

odor -

@

fDescrlbe the pause and effect of the abnormal condi-

4 tion.

Explain how ¢ften 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

e

p

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.

v

.

g




STUDENT ACTIVITY:

OBJECTIVE 11.9:

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

4. Describe and exp]ain the abnormal operation proce-
dures during a plant tour. Listen to the student'Q\\
gescriptibn of the procedures.

<)

1. Evaluate and explain the abnormal conditions of the
wastegstream 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. Deacribe and explain the abnor-
mal operat%on procedures.

T e
< <Q<<>>>5>>

Describe the preventive maintenance procedures for the
first stage digestion unit.

CONDITIONS: Given a first stage digestion unit or pictures and draw-
ings of a first stage digestion unit and reference ma-
terials, including:

inspection records

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

ACCEPTABLE PERFORMANCE: The student will:

) Describe these preventive maintenance procedures for
. the first stage digestion unit:
Cleaning vacuum relief valve
gas recirculation ynit water trap
compressor Lubrication
oiler gas recirculation unit
manometer compressor
meter oiler
motor motor
pressure relief valve pressure relief valve
recirculation pump recirculation pump
- sludge pump . sludge pump
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- ]
vacuum relief valve vacuum relief valve
Mechanical adjustment Painting
boiler boiler
) gag recirculation unit gas recirculation unit
i % COMpTé&ssor compressor
g oller - oiler
pressure gage motor
‘ vAlve piping
’ valve timer recirculation pump
manometer® sludge pump
‘ ‘ . motor Replacement
pressure relief valve fire-fighting equipment
° recirculation pump first-aid kit -
switchgear . _manometer
sludge pump meter

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

Explain how often each preventive maintenance proc!'
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. i

Explain why each preventive maintenance procedure
is important.

[

- .
INSTRUCTOR ACTIVITY: 1. Describe and explain the preventive maintenance pro-~
cedures for the first.stage digestion unit. :
2. Describe and explain the preventive maintenance pro-
cedures during a slide show. v
3. Describe and explain the preventive maintenance pro-
cedures during a plant tour.

STUDENT ACTIVITY: 1. Develop a preventive malntenance schedule and a man-
: ual of preventive maintenance procedures.
2. Observe, deséribe and explain the preventive mainte-~
nance procedures during a slide show.
3. Observe, describe and explain the prevenggve mainte-
nance procedures during a plant tour,

<<KLLLL>D>D>>

Perform the'preventcve maintenance procedures for the
first stage dcgestton unit.
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CONDITIONS: Given a first stage digestion unit and tools and refer-
. ence materiala, inciuding: ,
' inspection records :
manufacturer's maintenance guides
“ plant drawinge and specifications
preventive maintenance schedule
ACCEPTABLE PERFORMANCE: The student will: . ’

INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 11.11:

¢

CONDITIONS:

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

Apply the preventiVe maintenance schedule for the
first stage digestion unit, explaining his.actions

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

. Set up simulated situations in the workshop.

. Observe student inspection of a treatment plant.

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

w N+

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

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.

<LLLKLLDODOO>>>

A

Desceribe the corrective maintenance procedures for the
firet stage digestion unit componente listed on page 35.

Given a first stage digestion unit or a mock-up, photo-
graphs or drawings of a first stage digestlion unit, the
_manual of operation procedures which the student has d
veloped for the first stage digestion unit tools and
reference materials, including:

catalogue of replacement parts -
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¢ SR _ equipment catalogues
' manufacturer's maintenance guides
= i - )
ACCEPTABLE PERFORMANCE: The student will:

Describe how an operator evaluates each component of
the first stage digestion unit for corrective mainte- '

- nance, commenting on: . ‘
color pressure
. corrogion ‘ gound ~
motion temperature o
. odor vacuum . -
position : vibration :

Explain why a component has mdlfunctioned. .

Name the reference materials and tocle 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.

&
INSTRUCTOR ACTIVITY: 1. Describe and explain the corrective maintenance pro-
oo cedures for the first stage digésxlon unit, using
diagrams and pictures.
2. Describe and explain the corrective maintenance pro-
cedures during a slide show.
3. Deggeribe and explain the* corrective maintenance pro—
cedures during treatment, plant tours.

STUDENT ACTIVITY: 1. Describe and explain the corrective maintenance pro-

cedures in 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 procedures during a treatment plant tour.
5 .

* .
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OBJECTIVE 11.12:

CONDITIONS:

ACCEPTABLE PERFORMANCE:

INSTRUCTOR ACTIVITY:

e

STUDENT ACTIVITY:

2>

N ¢ Y | ,
i% - Plrgt Stage Digestion

3

Perform the correctzve maintenance procedures fbr the
first atage digestion unit eomponenta.

Given a first stage digestion unit or unit components,
the operation procedures manual which the student has
developed, tools and reference materials, including:

catalogue of replacement parte
equipment catalogues
manufacturer's maintenance guides
manufacturer's operation manual

The student will:

Evaluate the components of the first stage digestion
unit for corrective maintenance, explaining why a
component has malfunctioned and commgnting on:

color pressure
corrosion , sound
motion . temperature
odor vacuum
position g ~vibration

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

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

Correct the malfunction.

. Set up-81nulated situations in the workshop.

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

. Observe the student performing the corrective mainte-

nance procedures in a treatment plant.

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

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

dures in a treatment plant.
s
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OBJECTIVE 11.13: Perform the safety procedures for the first atage digee- |
tion unit and demonstrate how they pnotect employees and
vicitors.
CONDITIONS: Given a 1list of operation or maintenancé procedures, the
: student's manual of safety procedures, tools and safety
~\j”” equipment.

ACCEPTABLE PERFORMANCE: The student will:.

Identify hazardous conditione in the first stage di-
gestion unit, commenting on:
N\ high-risk activities
sources of danger
safety equipment

Explain how the procedures protect employees and
visitors.

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

INSTRUCTOR ACTIVITY: . Set up simulated situations in the workshop.
. Observe the student as he evaluates’ the safety condi-
. ‘ tions in a treatment plant. .

: 3, 'Observe the student performing the safety procedures

in a treatment plant.

[\

’

. 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.

=

STUDENT ACTIVITY:'

'KLLLLLOE>SS>
: \
OBJECTIVE 11.14: Compare other first etage digestion units to the fimed- -
) o i cover gas- recirculation unit with external heat ex-

changer {composite model plant untt K).

CONDITIONS: éﬁ Given a process unit and reference materials, including:
‘ equipment catalogues
laboratory reports
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manufacturer's bulletins
manufacturer's operation manuale -~
plant maintenance and operation records .

ACCEPTABLE PERFORMANCE: The student will: , e

Compare composite model plant unit K with:
a, floating-cover gas recirculation unit with
external heat exchanger.
an aerobic digester unit;
a fixed-cover unit with turbo mix.
a fixed-cover ynit with hot water coil heat.

Congider:
availability of replacement parts
capital coste .
dependency on surrounding environment .
eage of repair .
efficiency
flow-handling capabilities
maintenance dosts -
nuisance to neighbors :
operational costs
operational gkills
personnel requirements
reliability
resistance to upset
sensitivity of controls
space requirements
waste-handling capabilities

INSTRUCTOR ACTIVITY: l. Prepare a chart for tabulation of information about
' the units.
N 2. Compare composite model plant unit K 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
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OBJECTIVE 11.15:  Name and locate the componenta of the f%ret stage dzgea—
e - tion unit listed on page 35. Name and seclect reference
materialo which explain the normal operation procedures,
the purpoae of each compornent, how the component works
and why it ig. important.

) CONDITIONS: Given a first stage digestion unit, unit components or a °
“ : diagram, model or photographe of a unit and. reference
materials, including.
+ contractor's plans of the firast atage digestion unit
manufacturer's maintenance guides
operation and meintenance manuals

§ -
~ ACCEPTABLE PERFORMANCE: The student will:

7 Name and locate fhe components of the firat stage di-
gestion unit

Name and select reference materials which explain the
normdl operation procedures, the purpose of each com-
. v ‘ ponent, how the component works and why it is impor-
. ' : tant.

INSTRUCTOR ACTIVITY: ™ 1. Point out components of the first stage digestion
unit on diagrams, photographs -or models.
2. Listen to the student naming the components and the
applicable reference materials during a plant tour.
3. Name and display the reference materials which des-
cribe the first stage digestion unit and normal oper-.
ation procedures. o

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-
z cribe the first stage digestion unit and normal oper-
. ation procedures.

<LLLLL>2O50>>
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OBJECTIVE 11.16: Perfbrm the abnormal aperation proaedures for the f%rat
' . stage digestion unit. .




CONDITIONS: Given a wastegtream in a treatment plant and reference

materials

ineludi

>

ACCEPTABLE PERFORMANCE,:

industrial waste

ecords )

operation logs
operator manuals
, Plant performance guides

The student w1ll

G

Evaluate the wastestream for abnormal condltlons,

~commenting on:

.acidity , organic and total KJedahl
alkalinity nitrogen 3

ammonia nitrogen PH .

flow » sludge density

gas composition .

» industrial wastes

level

temperature:
toxic gases
volatile acids

-

INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

odor

Select the references he needs to return 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. -7

3. Observe the student performlng the abnormal operation
procedures in simulated situations and in a treatment
plant.

o

1. Evaluate* the wastestream in a treatment plant.

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

3. Perform the abnormal operation procedures in simula-

~ted situations or in a treatment plant.

<<KLKLKLKL>3>5>>
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MODULE 12
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. o o - A floating-cover unit

- . " Composite Model Plant Unit L

Da
A

+ In this module the student will learn to perform all the acttvtttes
in the. obgecttves as they apply to a floating-cover unit with gae

* storage. READ RAGES 170 11 BETORE USING THIS MODULE.

12.1 Identtfy the second stage digestion untt
12.2 Deseribe the second stage digestion prodess in technical and
, nontechnical terms.
12.3 Describe the safety procedures for the second stage digestion
unit and explain how the, procedures protect employees and
vigitors.

- 12.4 Identify the components of a second stage digestion unit. Ex-

plain the purpose of each component, how the component works
_ and why it is important. ,

12.5° Describe the normal operation procedures By the second stage

. .digestion unit components listed on page 53.

12.6 ° Perform the normal operation procedures for the second stage
digestion unit. .

12.7 Describe and perform the start-up and shut-down procedures for
the second stage digestion untt/

12.8 Describe the abnormal operation procedures for the second
stage dtgestton process.

12.9 - Describe the. preventive maintenance procedures for the second

stage digestion unit.

12.10 Perform the preventive maintenance procedures for the second
stage digestion unit.

12.11 Describe the corrective maintenance procedures for the(gecond
stage digestion unit components listed on page 53.

12.12 Perform the corrective maintenance procedures for the second
stage digestion unit comporients.

12.13 Perform the safety procedures for the second stage dtgestton ‘
unit and demonstrate how they protect employees and visitors.

12.14 Compare other second stage digestion units to the floating-

cover unit with gas storage (composite model plant unit L).

* 12.15 Name and locate the components of the second stage digestion

unit listed on page 63. Name and select reférence materials

with gas storage

\
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RESOURCES : 3
' 309
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OBJECTIVE 12.1:

CONDITIONS:

ACCEPTABLE PERFORMANCE:

‘INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

~

OBJECTIVE 12.2:

CONDITIONS:

ACCEPTABLE PERFORMANCE:

L]

s

\

whﬁch explain the normal operation procedures, the purpose of

. each component, how the component works and mhy it i8 impor-

tant.

Perform the abnormal operation procedures for the second stage
digestion unit.

116 " 120 125 126 141 143 144 185 07 308
314 315 316 317 320 321 324 421 %59 511
552 553 554 937 990 1033 1034 1399 '

[
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Identify the second stage digestion unit.

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

The student will:

Indicate whether the process unit is used for sec-.
ond stage digestion.

v

1. Point out characteristics which distinguish the

second stage digestion unit from other process

units.
e,

1. Develop a picture file of second stage digestion
- unlts. Mark distinguishing characteristics.

<K<K >55>>

Describe the second stage digestion process in tech-
nical and nontechnical terms.

-

. 4

Given photographs of’the second stage digestion unit.

"

. ¢

The student will'

Describe the second stage digestion unit, explain-
ing the meaning of:
anaerobic digester

3
)

: o7
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digester
digestion tank
o 8ludge digester

Describe the purpoéémof second stage digestion.

Describe how second stage digestion affects: -
sludge conditioning ¢ '
- sludge dewatering’
solids disposal
flow measurement
pumping and- piping

IN@TRUCTO@ ACTIVITY: 1. Use diagrams, photograph& and slides to describe
L. second stage digestion.
- ' : . 2. Deseribe the second stage digestion process during
' a plant tour. React to the student's description
of the process.

)

STUDENT ACTIVITY: : 1. Describe the second stage digestion process while
o : viewing photographs, diagrams and slides.
2. Observe and describe the second stage digestion
process during a plant tour.

CLLGELSDPO>>>
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OBJECTIVE 12.3: Deseribe the safety procedures for the second stage

digestion unit and expliain how the procedures protect.
' employees "and visitors.

,CONDITIONS: | . Given a list of operation and maintenance procedures.

- ACCEPTABLE PERFO “Student will:

Describe,the safety procedures for the second stage
digestion unit, commenting on:
High-risk activities
opening dTgester cover access hatches
removing debris from channels
' ~ working near sources of gas leakage
working with switches in automatic position
. . Sources of danger
acid wastes
caustic wastes
deep wells

| 58
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INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

N

Qo
‘3
4
1
.2
3
W,

P

Sources of danger (continued)
electrical equipment
explosive gases '
fire ‘
moving parts
open doors and covers
glippery walks
toxic gases
welding torch .

Safety equipment
explosion proof electfrical fixtures
firleiihting equipment
first-aid kit -
‘flame arrester
flame trap
gias masks

andrails

no smoking signs '
nongparking hand tools ; ,
pressure relief valve
protective clothing
safety treads on ladders and stairs
vacuum relief wvalve
vents ’

Explain hew the procedures protect employees and
visitors.

. Discuss treatment plaht 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,

. Bvaluate 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 second stege digestion
unit.
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o ;o 4. Identify sources of danger and high-risk activities .
' pictured in slides.

L<LLLLOSO>>>
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OBJECTIVE 12.4: - Identify the components of a eecond stage digestion
' s% wnit. Explain the purpose of each component, how the
) eomponent works and why it ig important.

.

7 . ‘ ‘ :
CONDITIONS: ' Given a second stage digestion unit, unit components or
: + a4 diagram, model or photographs of a unit and a list of
- ~ components.

* . : ‘a0

ACCEPTABLE PERFORMANCE: The student will: - | .

Identify components of the second stage digestion
unit and associated equipment:

r

boiler menometer
fire-fighting equipment meter
® first-aid kit motor
floating cover piping
gas recircu}atlon unit pressure rellief valve
compressor s recirculation pump
oiler ’ sludge pump
pressure gage switchgear
valve vacuum relief valve
' valve timer : water trap

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

INSTRUCTOR ACTIVITY: 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 purrose of each com-
ponent, how the component works and why it is impor-
tant.

STUDENT ACTIVITY:. ) 1. Identify the components which the instructor names
S0 on diagrams, photographs or models.
2. Identify the components at stations in the workshop
in writing.

S 60 -
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OBJECTIVE 12.5:
@_.4

CONDITIONS:

_éé_i% Second Stage Digestion
1

ACCEPTABLE PERFORMANCE:

3. Identify components during a plant tour.
4. Explain the purpose of each component, how the compo-
nent works and why it ia Important.

B

<LK LKL>O>05>>

Describe the normal operation procedures for the second’
stage digection unit components listed on page 53.

Given a second sgtage digestion unit or slides or photo=
graphs of a second stage digestion unit, a list of com-
ponents of the unit, 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 is functioning normally, comnenting on:

color ' pressure
corrosion gound
motion temperature
odor vacuum
position . vibration

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

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

Describe what ait 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 character1st1cs must be re-
turned to normal.

Describe routine sampling for the second stage diges4
tion process.

List routine calculations for the second stage diges-
tion process.

Describe routine procedures for recording data.

- 61
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. :INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

OBJECTIVE 12.6:

CONDITIONS:

ACCEPTABLE PERFORMANCE:

Second Stage Digestion im

1. Describe the characteristics of the coﬁponente of the
second stage digestion unit.

2. Describe the normal operation procedures for the sec-
ond stage digestion unit. Use color pictures.

3. Describe the normal operation procedures durlng a
slide show of components of the second stage diges-
tion unit.

4. Describe and explain the normal operation procedures

. during 4 plant tour. Listen to the student's des-
cription of the procedures.

1. Develop a checklist, listing -the components of the
second stage digestion unit and their normal charac-
teristics.

. Develop a manual of normal operation procedures.

. Describe the normal operation procedures during a
slide show of uomponents of the second stage diges-

- tion unit.

4. Observe and describe the normal operation procedures
"during a plant tour. o

-

<K< LIS>>>0>

w N

Perform the normal operation procedures for the second
stage digestion, unit.

- Given a second stage digestion unit, the manual of nor-

mal operation procedures which the student has developed
for the second stage digestion unit and basic refer-
ences. d

NS
The student will:

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

Perform the procedures which an operator follows if ///ﬁn&a
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.
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INSTRUCTOR ACTIVITY:

STUDENT 'ACTIVITY:

Y

OBJECTIVE 12.7:

1.

CONDITIONS:

'ACCEPTABLE PERFORMANCE:

INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

é Second Stage Digestion

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

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

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

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

KLKLKLKLKLKDI>2525>

Describe and perform the ctart-up and shut-down proce-

dures for the second stage digestion unit.

Given a mock-upsy model or photograph of a second stage
digestion unit and a second stage digestion unit with
the manufacturer's operation manual. ,

The student will:

Start up and shut down a second stage digestion unit7;
, following the manufacturer's instructions.

L4

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 ewaluates his start-up pro-

cedures. a
6. Observe the student as he evaluates hlS shut- down
procedures. e

Q

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

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

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

63
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' OBJECTIVE 12.8:

=)

-CONDITIONS:

¢

-~
’

ACCEPTABLE PLRFORMANCE:

Deseribe the abnormdf‘operation procedures for the sec~

Second Stage Digestion {w% 57
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4. Perform .the shut-down procedures in a treatment
plant.

5. Evaluate the operation of the second stage digestion
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.) .

6. DIvaluate the operation of the second stage digestion
unit to detérmine whether correct shut-down proce-
dures have been used. Use the normal opergjions pro-
cedure manual which the student has dgvelo d. (See
objective 1.4. )

-
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ond otage digestion process.

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-
terials.

The student will: Y

Evaluate the wastestream for abnormal conditions,
commenting on:

cacidity odor
_ alkalinity organic and total Kjedahl
ammonia nitrogen nitrogen
BOD " pH
COD ) sludge density.
flow _ temperature
gas composition toxic gases Co =
industrial wastes volatile acids .
level ’

¢
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 supervisors
sampling procedures

, ;64 - , 6
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Describe how the actione of the operator will lmprove
the condition of the wastestream.

INSTRUCTOR ACTIVITY:

=

. Describe and explain the abnormal conditions of the
. wastestream illustrated in color plectures.

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

j 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 stlident's
"description of the procedures.

STUDENT ACTIVITY: 1. Evaluate and explain the\abnormal conditions of the”
wastestream which are illustrated in color.pictures.
2. Describe and explain the abnormal operation proce-
dures illustrated 'in pictures and described in plant
records and case histories. '
. Describe and explain the abnormal operation proce-
dures in a class discussion after a slide show.
. ‘Evaluate and explain the condition of the wastestream
during a plant teur. Describe and explain the abnor-
mal operation procedures.

™ W
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OBJECTIVE 12.9: Describe the preventive maintenance procedures for the
- ¢ gecond stage digestion unit.

CONDITIONS: Given' a second stage digéjtipn unit or pictures and
drawings of a second stage digestion unit and reference
materials, including:

N ‘ inspection records -
manufacturer's maintenance guides
plant drawings and specifications
prgventive maintenance schedule

[

ACCEPTABLE PERFORMANCE: The student will™

Describe these preventive maintenance procedures for
the second stage digestion unit:
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’ Cleaning . o prescure gage"
gas recirculation unit valve
. ~ compregsor valve timer
\ - oiler mancmeter
- manometer motor
‘ - meter ' ’ pressure relief valve
motor recirculation pump
- ‘pressure relief valve sludge pump
s recirculation pump switchgear
: sludge pump - vacuum relief valve
- vacuum relief valve Painting
water trap boiler
! Lubrication floating cover
gac recirculation unit gas recirculation unit
¢ ¢ompressor ’ compressor
- oller oller ¢
motor ) motor
. ! pressure relief valve piping
) .recirculation pump recirculation pump
sludge “pump glud ump
vacuum relief valve RepZiacemen
“«  Mechanical adjustment ////gf;;-fighting equipment
boiler firgt-aid kit
floating cover & manometer
gas recirculation unit meter
compressor ’
oiler

\

INSTRUCTOR ACTIVITY:

Name the reference materialﬁ‘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 1is
important.

)

. Describe and éxplain the preventive maintenance pro-

cedures for the second stage digestion unit.

. Describe and.explain the preventive maintenance pro-

cedures during a slide show.

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

66
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STUDENT ACTIVITY:

OBJECTIVé‘JZ.JO:

o

CONDITIONS:

ACCEPTABLE PERFORMANCE:

INSTRUCTOR ACTIVITY:

e

STUD;NT ACTIVITY:

im‘% Second Stage Digestion '

1. Develop & preventive maintenance schedule and a man-

)
<

ual of ‘préventive maintenance procedures.

2. Obderve, desoribe and expiain the preventive mainte-
nance procedures during a slide show.

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

- . ’
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Perform the preventive maintenance proceduree for the
second stage dzgeatzon untit. , .

Given a second stage digestion unit and tobls and refer- ]
ence materials, including: » .
inspection records
manufacturer's maintenance guldes
plant drawings and specifications
preventive maintenance schedule /

‘

The student will:

RN

r

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

- Apply the preventive maintenance schedule for the
. second stage digestion unit, explaining his actions.

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

1. Set up simulated situations in the workshop.

2. Observe student inspection of a treatment plant.

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

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

KKK DOO>>
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OBJECTIVE 12.11:

CONDITIONS:

ACCEPTABLE PERFORMANCE:

INSTRUCTOR ACTIVITY:

Second Stafre Digestion {w%

Q

Deseribe the corvective maintenance ‘procedures- for the
second stage digestion unit componenta listed on page
530 Fd

s/

Given a second stage digestion unit or a mock-up, photo-
graphs or drawinge of a second stage digestion unit, the
manual of operation procedures which the student hao de-
veloped for the second stage digestion unit, tools and .
reference materials, including: -
catalogue of replacement parts
equipment cata}ogues
manufac turem '‘maintenance guides

’ \

The student will:

Describe how an operator evaluates each component of
~ ,the secpond stage difestion unit for corrective main-
tenance, commepting on:

color pressure

corrosion sound

motion temperature

odor vacuum .
position 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 procedure-
selection of replacement parts
record\Feeping :

Describe how the operator corrects the malfunction.

A

1. Describe and explain the corrective maintenance pro-
cedures for the second stage digestion unit, usiqg
diagrams and pictures.

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

'3. Describe and explain the corrective maintenance pro-

cedures during treatment plant tours.
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STUDENT ACTIVITY: ) 1. Describe ahd explain the' corrective maintenarice pro-
, cedures in situations deébribed or pictured by the

instructor.

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

3. .Obsérve, describe and explain the correetive mainte-
nance procedures during a treatment plant tour. '

<<LKLKKL>2>>5>

L

OBJECTIVE 12.123: Perform the corrective maintenance procedurece for the:
) second stage digegtion unit components. qﬂ

Co - 4 )
CONDITIONS: ", . . Given a second stage, digestion unit'or unit components, ¥
S the operation procedures manual which the student has
developed, tools and reférence materials, including: -
catalogue of replacement parts
equipment catalogues -
manufacturer's mairftenance guides
manufacturer's operation manual

,//

&

ACCEPTABLE PERFORMANCE: The spudent will:  * , [

¥

4 » +  Evaluate the components of /the second stage digestion
“ unit for corpective maintenance, explaining why a
. T component has malgynctioned and commenting on: .
-~ color » pressure
.o corrosion sound . )
o ‘ motion ' ‘ temperature o
. ador ’ vacuum o
N position- - vibratlon : c !

Select thg reference materials and toolscheeded to
‘perform the corrective maintenance.

. Perform the procedures which an operator follows when
ﬁ‘ ' a component malfunctions, including: *
evaluation of capabilities of plant personnel to
perform the procedures
selection of @eplacement parts
record keeping S e
Carrect the malfunction.

] INSTRUCTOR ACTIVITY: . 1. Set up simulated situations in the workshop.
. 7 o 2. Observe the student as he evaluates the components in
a treatment plant
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STUDENT ACTIVITY:
| - . . K
| DBJECTIVE 12.13:

- CONDITIONS:

t

. ACCEPTABLE PERFORMANCE:

»

+ INSTRUCTGR ACTIVITY:

v

STUDENT ACTIVITY:

Second Stage Digestion iwg

*'4( ’“o‘ﬁ

3. Observe the student performing ‘the corrective mainte-

nance. procedures ih a treatment plant. -
. I

&

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

. Evaluate the components for corrective maintenance.

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

w N
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©

?erfbrm'the safety procedures for the second stage di-

'gestton unit and demongtrate how they protect employees

and vieitors.

ﬂ

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

The student will: -

. Identify hazardous conditions in the second stage ai-
gestion unit, commenting on:
high-risk activities
sources of danger,
safety equipment

’ Explain how the procedures protect employees and
visitors.

e

Recommend corrective procedures and correct the un-
.safe condition.
N £

1. Set up simulated situations in the wofkshop.
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.




Second 'Stage Digestion

2. Evaluate safety conditions 4n a treatment plant and
recommend cprrective procedures.
3. Perform the safety procedures in a treatment plant.

<LLLLLSOB>>>

OBJECTIVE 12.14: ) Compare other second 3tagerdige8tion units to the
= floating-cover unit with gas storage (composite model
plant unit L).

CONDITIONS: ‘ Given a process unit and reference materials, including
o equipment catalogues ’
laboratory reports
manufacturer's bulletins
manufacturer's operation manuals
plant maintenance and' operation records

“

ACCEPTABLE PERFORMANCE: The student will:

Compare composite model‘plant unit L with:
a fixed-cover unit.
an aerobic -digester unit. ’

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

~

INSTRUCTOR ACTIVITY: 1, Prepare a chart for tabulation of information about
the units.
2. Compare composite model plant unit L with the other
, units. '

71
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STUDENT ACTIVITY:

OBJECTIVE 12.15:

?

CONDITIONS:

ACCEPTABLE PERFORMANCE:

INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

Second Stage Digestion ih7 65

"L m“'r

'y

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

. List information about the unite on a chart.

. Compare the units in a panel discussion.

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

w N

KKKKLL>2O50>

Name and locate the components of the second stage di-
gestion unit listed on page 53. Name and select refer-
ence materiales which explain the normal operation pro-
cedures, the purpose of each component, how the compo-
nent works and why it 18 important..

v [ I

Given a second stage digestion unit, unit components or
a diagram, model or photographs of a unlt and reference
materials, including:

contractor's.plans of the second stage digestion unit

manufacturer's maintenance guides

operation and maintenance manuals

\

The student will:

Name and locate the components of the second stage

7

Nofie and select reference materials which explain the
rmal operation procedures, the purpose of each com-
onent, how the component works and why it is impor-
ant.

1. Point out components of the sedond stage digestion
unit on diagrams, photographs or models.

27 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 second stage digestion unit and normal
operation procedures.

-

1. Name the components which the instructor po%pts out
on diagrams, photographs or models.

72
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2. Ngme the components which the instructor points out
during a plant tour and name the reference materialas
which apply to the components.

3. Name and select the reference materials which des-
cribe the second stage digestion unit and normal op- -
eration procedures.

KL LLILKD>>>0>
OBJECTIVE 12.16: Perform the abnormal operation proceduree for the second
stage digestion unit.
CONDITIONS: ) Given a wastestream in a treatment plant and reference
¥ materials, including:
industrial waste records .
operation logs &
, operator manuals
“ plant performance guides-
. (?
ACCEPTABLE PLERFORMANCE: The student will: °* _
Evaluate the wastestream for abnormal conditions,
commenting on:
acidity odor ,
alkalinity organic and total Kjedahl
ammonia nitrogen nitrogen .
BOD pH’
« CoD sludge density
flow temperature
: gas composition toxic gases
9} industrial wastes volatile acids
level
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. *
N 3. Observe the student performing the abnormal operation
procedures in simulated situations and in a treatment
plant.)

-
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STUDENT ACTIVITY: 1. Evaluate the wastestream in a treatment plant.
' 2. Select the references needed to correct abnormal con-
- ditions of the wastestream. 4
, 3. Perform the abnormal operation procedures inm simula- .
ted gituations or in a treatment plant.

LLLKLLI>O>>>>
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PURPOSE :

?

OBJECTIVES:

- MODULE 13
SLUDGE CONDITIONING
A chemical conditioning unit
. with countercurrent elutriation

Composgite Model Plant Unit M

In this module the student will learnm to perform all the activities

in the objectives as they apply to a chemigatl
ecountercurrent elutriation. READ PA 170 11
MODULE.

13.
13.

13.
13.

13.
13.
13.
13.°
13.
13.
1.3.
13.
13.

13.

13.

[ XY

10

11

12

13

14

15

onditighing unit wigh
ORE USING THIS

/
Identify the sludge conditioning unit.:
Describe the sludge conditioning process in téchnical and non-
technical terms.
‘Describe the safety procedures |for the sludge conditioning
wnit and explain how the procefluree protect employees and
vigitors. ' - .
Identify the componente of a sludge conditioning unit. Ex-
plain the purpose of each component, how thg component works
and why it is important. : ’
Describe the normal operation procedures for the sludge con-
ditioning unit components listed on page 73, .
Perform the normal operation procedureg for the sludge condi-
tioning unit. .
Describe and perform the start-up and shut-down procedures for
the sludge conditioning unit.
Degcribe the abnormal operation procedures for the sludge con-
ditiaoning process.
Describe the preventive maintenance procedures for the sludge
conditioning unit.
Perform the preventive maintenance procedures for the sludge
conditioning unit. ‘ i ¥
Describe the cdrrective maintenance proceduree for the sludge
econditioning unit components listed on page 73.
Perform the: corrective maintenance procedures for the sludge
conditioning unit components. '
Perform the safety procedures for the sludge conditioning unit
and demonstrate how they protect employees and visitors.
Compgre other gludge conditioning unite to the chemical condi-
tioning unit with countercurrent elutriation (composite model
plant unit M). . ’
Name and locate the components of the eludge conditioning unit
listed on page 73. Name and select reference materials which

- !'5 'd ;

() o
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Sludge Conditioning
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{

explain the normal operation procedures, the purpose of each
component, how the component worke and why it ie important.

"13. 16 Perform the abnormal operation procedures for the eludge con-
ditioning unit. .

*\15037‘4,.6
Y 5 3
70 3 g
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RESOURCES: 3 116

317 320

120 125 141 143 144 307 308 309 316
321 324 421 459 511 551 552 553 554

937 990 1033 1034 1399

OBJECTIVE 13.1:

CONDITIONS:

ACCEPTABLE PERFORMANCE:

INSTRUGTOR ACTIVITY:
e

STUDENT ACTIVITY:

OBJECTIVE 13.2:

CONDITIONS:

ACCEPTABLE PERFORMANCE:

.

KLLLLKLDODD>D>>>
RS
Identify the eludge cohditioning unit.

LY
»

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

The student will: /

Indi'cate whether the process unit is used for sludge
conditioning.

1. Point out characteristics which distinguish the
sludge conditioning‘unit from other process units.

1. Develop a picture file of sludge conditioning unitd.
Mark distinguishing characteristics.

<L<LLLKLDIOD>>> <
: t

Describe the sludge condﬁtzonzng process in technical
and noutechnical terms.

Given photographé of the sludge conditioning unit.

The student will: \

Q

Describe the sludge conditioning unit, explaining the

meaning of: 7 P

chemical conditioning .
coagulation :
countercurrent elutriation

s
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Y
elutriation ' .
. flécculation
sludge conditioning
Describe the purpose of sludge conditioning;
Describé how sludge conditioning affects:
sludge dewatering
solids disposal
) ~ flow measurement
2 pumping and piping
INSTRUCTOR ACTIVITY: . 1. Use diagrams, photographs and slides to describe
sludge conditioning.

2. Describe the sludge conditionlng process during a
plant tour. React to the student's description of
the process.

STUDENT ACTIVITY: ‘1. Degscribe the sludge copditioning process while view-
ing photographs, diagrams and slides.

2. Observe and describe the sludge conditioning process

. during a plant tour.
, <LLLLKLDOS>D5>

OBJECTIVE 13. 3: ‘ Describe the safety procedures for the sludge condition-
ing unit and explain how the procedures protect employ-
ees and visitors.

CONDITIONS: "Given a list of operatibﬁxhnd maintenance procedures.

‘ 4
ACCEPTABLE PERFORMANCE: The student will:

\\\\zgscribe the safety procedures for the sludge condi-
oning unit, commenting on: .
High-risk activities ‘ '
handling chemically coated equipment and
components
lifting heavy objects
. mixing chemicals
’ pressurizing chemical storage containers
removing debris from channels
g walking in br near pits
‘working with switches in automatic position
)

\ P 7»~l
. N A 4
.
. RN
»
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INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

[N o

Sources of danger
acid wastes
caustic wastes
chemlcals
electrical equipment
explosive gases
ladders
loose handrails
moving parts >
open doors and covers
pits
rotating or oscillating equipment
slippery floors and catwalks
sludge
stairs
tanks . °
welding torch
wells .
Safety equipment
bicarbonate of soda solution
boric acid solution
eyewash stations
face shields
first-aid kit

goggles

v hoisting apparatus

lockout tags and keys
protective breathing apparatus
protective. clothing
railings' '
safety showers -

~+ . stair safety treads

Explain how the procedures protect employees and
visitors.

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

uvation. .

. Describe the safety procedures for each operation and

maintenance procedure. I

. Prepare slides of sources of danger and high-risk

activities.

4

. Read case histories and comment on employee safety

procedures.

N

. :7(33 -
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OBJECTIVE 13.4:

CONDITIONS:

ACCEPTABLE PERFORMANCE: -

-

INSTRUCTOR ACTIVITY:

S ugge Conditionigg {M% 73 __-
s

’

2. Evaluate conditions which the instructor has des-
cribed. Suggest remedies. o

3. Role play operation or maintenance procedures. Se-
lect proper safety equipment and name the sources of
danger and high- activities. . Develop a manual of
safety procedures-for the sludge conditioning unit.

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

. \ . ‘ ’ /
CLKLCLLIOOPO> .

Identify the componente of a-éludge conditioning unit..
Explain the purpose of each campanent, how the component
works and why it is important.

>

Given a sludge conditioning unit, unit components or a
diagram, model or-photographs of a unit and a list of
components.

o

The student will:

"~ Identify components of a sludge conditioning unit and '
associated equipment:

agitator first-aid.kit
bucket elevator flight -

chain flowmeter
chemical conditioning tank motor
chemical dry tank overload alarm
chemical feed pump pump

chemlcal feeder rail

chemical storage shaf't
collector shoe

control loop slaker _
coupling . speed reducer
elutriation tank sprocket
fire-fighting equipment .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 compbnents during a plant tour.
.

i "?9',
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STUDENT ACTIVITY:

OBJECTIVE 13.6:

CONDITIONS:

ACCEPTABLE PERFOHMANCE:

4. Question the students about the purpose of each com-
ponent, how the component works and why it *s 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

3. Identify components during a plant tour. )

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

LLLLKKLED>>>>

Describe the normal operation proceduree for the gludge
conditioning unit components listed on page 73.

Given a sludge conditioning unit or slides or photo-
graphs of a sludge conditloning unit, a list of compo-
nents of the unit, 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 is functioning normally, commenting on:

color position

corrosion |, - pressure

flow sound

motion .~ temperature

odor ‘ vibration -

Name the sense or indicator which monitors each char-
-acteristic. .7

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

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

making adjustments

declding about corrective maintenance

reporting to supervisors

reporting in written records

'r' 80",
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INSTRUCTORR ACTIVITY:

STUDENT ACTIVITY: \

-

OBJECTIVE 13.6:

CONDITIONS:

ACCEPTABLE PERFORMANCE:

+ 'slide show-of components of th

QQMAGH‘ﬂ

»
Sludge Conditloning 7‘ i
. @

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

—

Describe routine sampliﬂg for the sludge conditioning‘
process.

List routine calculations for the gludge conditioning
process.

Describe routine procedures for recording data.

L]

1. Describe the characteriatics of the components of the
sludge conditioning unit.

2. Describe the normal operation procedures for the '
sludge conditioning unit. Use color pictures.

3. Describe the normal operation ppocedures during a

gludge conditioning
unit. S

4. Deseribe and explalp the normal operation procedures
during a plant tour. Listen ‘to the student's des-
cription of the procedures:

1. Develop a checklist, 1listing the components” of the
sludge conditioning unit and their normal character-
istics. ‘

. Develop a manual of normal operation procedures.

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

4. Observe and describe tlie normal operation proeedures

during a plant tour.

W
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’

Perform the normal operatcon procedures for the sludge-
conditioning unit.

Given a sludge conditioning unit, the manual of normal
operation procedures which the student has developed for
the sludge conditioning unit and basic references.

The student will: g -

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

81 .. g
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INSTRUCTOR ACTIVITY:

4

STUDENT ACTIVITY:

<

"OBJECTIVE 13.7:

CONDITIONS:

A
1

ACCEPTABLE PERFORMANCE: -

INSTRUCTOR ACTIVITY:

- 76 2 ¢ Sludge Conditioning
%
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Perform the procedures which an operator follows if
the characteristics of a component indicate that it
i not functioning norkelly. -

Perform the routine sampling.
Perform the routine calculations.

Perform the routine record keeping.

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

2. Obgserve the student performing normal operation pro-

cedures in a treatmerit plant.

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

» 2. Perform and explain the normal operation procedures

in a treatment Plant.-

CLLLKLLDPP2>>>

Describe and perfbrm the ctart—up and shut-down proce_
dureg for the sludge condcttontng unit. :

Given a mock-up, model or photograph of a sludge condi-
tioning unit and a sludge conditioning unit with the
manufacturer's operation manual.

The student will: «

Start up and shut down a sludge conditionlng unit,
followlng the manufacturer's instructions. .

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

2. Demons}jrate and perform the shut-down procedures ina
treatment plant.

3. Observe the student performing the start-up proce-
dures in a tredtment 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
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. STUDENT ACTIVITY: - " ' 1. Describe the start-up procedures in a dry run in a i

treatment plant.
2. Describe the shut-down proceaures in a dry run in a:
treatment plant. <~
3. e}form the start-up procedures in a treatment plant
4. Perform the shut-down procedures in a treatment plant,
5. Evaluate the operation of the sludge conditioning-
e ) " . . - unit determine whether correct gtart-up procedures
' A ' .o, have been used.  Use the normal operation:procedures
‘ - . manual which the student has. develjoped. (See objec-
: L . tive 1.4.) .
~ L 6. Evaluate the operation of the sludge conditioning
: « unit to determine whether corggct §hut-down proce-
dures have been used. Use the normal operation pro-
‘ . cedures manual which the student has developed (See
- o objective 1l:4.) e . J

<LLLLLIOOO>>> .
© R !
QBJECTIVEﬁéiEBE : Describe the abnormal operation procedures fbr the
o ' T *\> sludge condtttontng process. Co
.CONDITIONS:, N ‘ 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 mate- §

rials.

A

Q : 9
B

 ACCEPTABLE P%QRMANCE: The student will: S - T e

Evaluate the wastestream for .abnormal conditions,\
commenting on: - - S~
. R * alkalinity industrial -wastes .
e, 3 chemical feed concentration\VpH \ r
T . s < flow . suspended solids

" Descrlbe the cause and effect of the’ abnormal condi-
tion. . .

- . e , Explain how often the condition of the wastestream

must be checked. D S

¢ ' o . N Describe what an operat;;°does if he observes abnor-
‘ 2 mal conditions, including: . )
: opérational changes ‘ '
] , ] ~ reporting to supervisors
U ' g ' v sampling procedures

?
-
&4

. R ‘Describe how the actigns of the operator w1ll 1mprove
' , : - - - the condition of the Wastestream

. : .. ' N .
] ‘. . - &
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INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

r?\'

 OBJECTFVE 13.9:
. ; %

CONDITIONS:

R Y

- Y'-;
Sludge Conditioning .

1. Describe and explain the abnormal éonditions of the -
wastestream illustrated in' color pictures.

2. Describe and explain the ablormal operation proce-
dures 111ustrated in pictures and described in plant
records and case’ histories.

| 3.  Describe and explain the abnormal operation proce-

dures during = slide show.

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

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

2. Describe and explain,the abnormal operation proce-

c§>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 conditjon of the wastestream
" during a plant tour. Describe and explaln the abnor-
mal operation procedures.

<d<cccr >35> ’

Degcrmbe the .preventive maintenance procedures for the

sludge conditioning units

e

Given a sludge condi
ings of a sludgq’
rials, including:’ .

.inspection records re.

“manufacturer's maintenance guidés ) o
Plant drawings and specifications -
preventive maint@nance schedule
3 .

oning unit or pictures and draw-
dltioning unit and reference mate-

The student will'

Describe these preventive maintenance procedures for

the -sludge conditioning -unit: :
Cleaning motor
bucket . elevator ) - pump
chemical dry tank - slaker )
chemical feed bump Lubrication
chemical feeder agitdtor” ‘
chemical” storage bucket elevator, °
collector chain
-flight \ chemical feed pump

-

84’ .
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INSTRUCTOR ACTIVITY:

Sludge Conditioning im% 79

chemical feeder
coupling

© motor
pump
speed reducer
valve

Mechanical adjustment
agitator
chain
chemical feed pump
chemical feeder
flight
flowmeter
motor
overload alarm
Pump ‘
shaft
slaker - >
speed reducer
sprocket
valve

Painting
- agitator
chemical conditioning

tank

-

chemical dry tank
chemical feed pump
chemical feeder
chemical storage
elutriation tank
motor

pump

slaker

speed reducer

Replacement

chain

control loop
fire-fighting equipment
first-aid-kit

sprocket

Wear measurement.

chain
coupling
flight
rail
shaf't
shoe
sprocket

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

Explain_how of'ten each preventive mainteﬂence pro-

cedure must be performed.

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

Describe what an operator does if a component needs

preventive maintenance.

Explain why each preventive maintenance procedére is

1mportant

. Describe and explain the preventive maintenance pro-
" cedures for the sludge conditioning unit.

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

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

—

»
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STUDENT ACTIVITY: 1. Dev&lop a preventive maintenance schedule and a man--\;w
' x ual of preventive -maintenance prdcedures.
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.
<CLLLLO>D>>> ; .
43.’ .. . L
v - b - . - %(
™~ OBJECTIVE 13.10: Perform the preventwe maintenance proceduree for the
: aZudye conditioning unit. . , ;
CONDITIONS: . Given a sludge conditioning unit and tools and reference
materials, including:
inspection records
: manufacturer's maintenance guide
Plant drawings and specifications
preventive maintenance schedule
ACCEPTABLE PERFORMANCE: - The student will:
. Select the reference materials and tools needed to
. perform the preventive maintenance procedures.
Apply the preventive maintenance schedule for the
IS ' sludge conditioning unit, explaining his actions.

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

INSTRUCTOR ACTIVITY: 1. Set up simulated situations in the'workshop.
2. Observe student inspection of a treatment plant.
e 3. Observe the student performing the preventive mainte-
' | nance procedures in a treatment plant.
'
STUDENT ACTIVITY: \ 1. Small groups of students perform the preventive main-
. tenance procedureg in simulated situations in. the

workshop. )
2. fhspect a treatment plant. Evaluate and explain the
. preventive maintenance procedures.
3. Perform and explain the preventive maintenance proce-
dures in a treatment plant.

<LILKLKLEEE>E>> Lo




OBJECTIVE 13.11: Describe the corrective maintenance procedures for the
8ludge “conditioning unit components listed on page 73.

CONDITIONg: ( Given a sludge conditioning unit or a mock-up, photo-

graphs or drawings of a sludge conditioning unit, the
manual of operation procedures which the student has de- .
veloped for the sludge conditioning unit, tools and ref-
erence materials, including:

catalogue of replacement parts

equipment catalogues 2 \

manufacturer's maintenance guldes

>

~~.  ACCEPTABLE PERFORMANCE: The student will:

Describe how an operator evalyates each component of
the sludge conditioning unit for corrective mainte-
nance, commenting on: :

color position
corrosion pressure
flow sound °
motion temperature
“ odor vibration

Explain why a component has malfunctioned

selection of repla
record keeping

INSTRUCTOR ACTIVITY: 1., Describe and explain the corrective
cedures for the sludge conditioning uni
grams and pictures.

2. Describe and explain the corrective mainte
cedures during a slide show.

cedures during treatment plant tours.
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STUDENT ACTIVITY:

?

OBJECTIVE 13.12:

COTB}TIONS:

ACCEPTABLE PERFORMANCE:

INSTRUCTOR ACTIVITY:

¢ ’

L

. Deseribe 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 procedures during a treaiment plant tour.

<LLLKLL>>>>5>

Perform the corrective maintenance procedures for. the
sludge conditioning unit components.

Given a sludge conditioning unit or unit components, the
operation procedures manual which the student has devel=-
oped, tools and reference materials, including:

catalogue of replacement parts
equipment catalogues
manufacturer's maintenance guides
manufacturer' $ operation manual

The student will:

[N

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

color position

corrosion pressure

flow sound

motion temperature

odor vibration "

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

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

Correct the malfunction.

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

a treatment plant.
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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 situa-
tions in the workshop.

. Evaluate the components for corrective maintenance.

. Perform and explain the corrective maintenance proce-

. , dures in a treatment®plant.

W N
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OBJECTIVE 13.13: Perfbrm the safety procedures for the sludge condition-
- _tng wnit and demonstrate how they protect employees and
visitors.

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

ACCEPTABLE PERFORMANCE : The student will:

Identify hazardous conditions in the sludge condi—
tioning unit, commenting on:

high-risk activities

sources of danger

safety equipment

Explain how the procedures protect employees and
visitors.

Recommend corrective procedures and correct the un-
safe condition.

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. \e
3. Observe the student performing the safety proced
in a treatment plant.

.

STUDENT ACTIVITY: 1. Evaluate safety conditions in simulated situations
and recommend corrective procedures.
e . 2. Evaluate safety conditions in a treatment plant and

recommend correytive procedures.
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3. Perform the safety procedures in a treatment plant.

[l
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OBJECTIVE 13.14: Compare other sludge conditioning units to the chemical
conditioning unit with countercurrect elutriation (com-
poaite model plant unit M).

CONDITIONS: Glven a process unit and reference materials, including:
equlipment catalogues
laboratory reports
manufacturer's bulletins
manufacturer's operation manuals
plant maintenag;e and operation Tecords

ACCEPTABLE PERFORMANCE: The student will:

" Compare composite model plant unit M with:
a multistage elutriation unit.
a sing%g stage-elutriation unit.

Consider: ?

~availability of replacement parts
capital costs
dependency on surrounding environment
ease of repair
efficlency
flow-handling capabillties
maintenance costs
nulsance. to neighbors
operational costs
operational skills
personnel requirements

rellability - «
resistance to upset
sensitiyity of controls g (
space yequirements
. v waste-handling capabilities
P _ .
INSTRUCTOR ACTIVITY: <= 1. Prepare a chart for tabulation of information about
the units. :
2. Compare composite model plant unit M with the other
units. .

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

o~ ' 0
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STUDENT ACTIVITY:

$
OBJECTIVE 13.,15:

CONDITIONS:

ACCEPTAB%F PERFORMANCE:

INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

S .
Sludge Conditioning ! % 8

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 ynit. \

KLLKLLLDOEO>>>

Name and Zocatg the components of the sludge condition-
ing unit licted on page 73. Name and eelect reference
materiale which explain the normal operation procedures,
the purpose of each component, how the component works
and why it ie important.

Given a sludge conditioning unit, unit components or a
diagram, model or photographs of a unit and reference
materials, 1lncludjng: )
contractor's plans of the sludge conditioning unit
manufacturer's maintenance guides
operation and maintenance manuals

=

The student will:

Name and locate the components of the sludge condi-
tioning unit.

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

w

1. Point out components of the sludge conditioning unit
on diagrams, photographs or medels.

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 sludge conditioning unit and normal opera-
tion procedures.

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

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

3. Name and select the reference materials which
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OBJECTIVE 13.16:

CONDITIONS:

ACCEPTABLE PERFORMANCE:

INSTRUCTOR ACTIVITY:

STUDENT ACTIVITY:

deacribe the sludge conditioning unit and normal op-
- eration procedurel

H

CLLLKKLOO>>D> .

* Perform the abnormal operatzon procadurea fbr the-eludye

eonditioning untt

1

" Given a wastestream in a treatment plant and reference -

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

@

The student will:

Evaluate the wagtestream for abnormal conditions,
commenting on:

alkalinity _— industrial‘wastes
chemical feed cghcentration » pH
flow suspended solids

Select the referenceé he needs to return the waste- -
stream to normal.

Perform the abnormal operation procedures.

1. Observe the student,as he evaluates the wastestream
in a treatment plent.

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

3. Observe the student performing the-.abnormal operation
Procedures in simulated situations and in a treatment
plant. i . :

-

1. Evaluate the wastestream in a treatment plant.

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

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

€LLLLLDOOOOO>
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