- - SPECIFIC BEHAVIOR
) - CURRICULUM GUIDELINES J§ 403 - 8
WAS TEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

COFRECTIVE MAINTENANCE skill and knowledge for PRcCHLORINATION CMP UNIT . . .

L]
+

B-10. Vacuum chlcruinaton with automatec feed ic pipe, pncwna/ac control,
and elecirndical evaperaton

as it relates to the GENERAL CRITERION BEHAVIOR IUMBER 403:

S —_ R

’ Wher ,ons1dering the conduct of Trainee, from recall, will describe
an actual specific corrective and/or demonstrate those aspects of
preccedure, or when confronted the procedure related directly to
with it ty name, functional | - employee safety, including how (why)
descrictiaon, or other standard . “hey protect the employee.
representation thereof . . . v

~ STIMULI'S DETAIL: For specific CMP UNIT B-10, the general stimulus (S)

above implies appropriate representation of at least
the following . .

1. These specific procedures: correcting condition with respect to mal-
functions in vent fan, alarm system, injector, evaporator, pressure or
vacuum gages, rate controller or rotameter inoperative; damaged cylin-
der; damaged valves; kinked pig tail; loose connections; bent or mis-
aligned charts; pen not printing; comporessor hot; motor hot or inopera-
tive; air storge tank empty; rupture disc ruotured; atypical sound.

"RESPONSE. DETAIL: For specific CMP UNIT B-10, the general response (R)

above imglies appropriate representation of at least
the following . . .

~

1. Attention to these sources of danger: hoist in operation; cylinder
1ifting bar; s1ippery walks or stairs (e.g., oil, grease, ice, etc.);
1eaking cylinders, valves, diaphragms, pig tails, and rupture disc;
.defective alarm system; liquid chlorine in chlorinator; fusible plug;

electrical equipment; chlorine in piping and equipment; opening piping
and equipment.

2. Attention to these high risk act1v1t1es changing cy]inder‘zs, replacing
valves and pig tails, handling chemically covered components.

3. Use of these items of safety equipment: canister gas mask, self-

contained air mask, chlorine cyhnder leak repair kits for various size
cylinders.
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SPECIFIC BEHAVIOR
CURRICULUM GUIDELINESQU03 - C
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

CORRECTIVE MAINTENANCE ski1l and knowledge for SCREENING AND GRINDING CMP UNIT . .
C-10. Mechanically cleaned bubblen control unit with ghinder

as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 403:

S —_ R~
When considering the conduct of , Trainee, from recall, will describe
an actual specific cowmettive and/or demonstrate those aspects of
procedure, or when confronted the procedure related directly to
with it by name, functional employee safety, including how (why)
description, or other standard " they protect the employee.

representation thereof . .

STIMULUS DETAIL: For specific CMP UNIT C-10, the general stimulus (S)

above implies appropriate representation of at least
the following .

1.. These specific procedures: correctmg condition with respect to
malfunctions ir. rake not moving, motor turning; rake not moving, motor
not turning: rinder not arinding, motor turning: grmder not grinding,
motor not turning: broken chain linc. 1ink, link pin, cotter pin); broken
sprocket , rake, rake cleaner, screen belt, rake drive, belt drive, shaft;

worn out bearings, link pin out, pin Sheared; inop_erative motor, bubb]er
control, water valve. .

RESPONSE DETAIL: For specific CMP UNIT C-10, the general response (R)

above implies appropriate representation of at least
the following . .

1. Attention to these sources of danger: moving parts (e.g., chains, rakes
belts, shafts, couplings, grmder teeth, sprockets, etc.), slippery

walks (e.g., grease, oil, ice, etc.), open doors or covers, electnca]
.equipment, explosive fumes, welding torch.

2. Attention to these high risk activities: Making adjustments with switch
in automatic position, entering deep wells.

3. Use of these items of safety equipment: protective clothing (e.g.,
rubber gloves, safety-shoes or boots, hard hat, etc.), railings, stair
‘safety treads, first aid kit, electrical Tockout tags and keys.

Yo 8/ %19
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STIMULUS DETAIL: For specific CMP UNIT D-10, the general stimulus (S) -,_

SPECIFIC BEHAVIOR
| CURRICULUM GUIDELINES J4Q3--D
WASTENATER PLANT OPERATION TRAINING PROGRAM CRITERIA

CORRECTIVE MAINTENANCE skill and knowledge for GRIT REMOVAL CMP UNIT .
D-10. Aerated unit with bucket elevaton

as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 403:

S —_— R

When considering the conduct of Trainee, from recall, will describe
an actual specific Cowmective and/or demonstrate those aspects of
procedure, or when confronted the procedure related directly to
with it by name, functional employee safety, including how (why)
description, or other standard they protect the employee.
representation thereof . :

above implies appropriate representation of at least ‘=~
the following . '

1. These specific procedures: correcting condition with respect to mal-

function-in-atypical sound, higher than normal temperature, vapors, vi-

- bration, pilot Tights off, inoperative unit, unlubricated bearing,
overloaded prime movers, electrical motor inoperative, electrical control
equipment inoperative, grease or 0i1 on motor windings, insulation burned

off of electrical wiring, overloaded process, absence of agitation,

RESPONSE DETAIL: For specific CMP UNIT D-10, the general response (R)
above implies appropriate representation of at least
the following . . .

1. Attention to these sources of danger: moving parts (e.g., buckets,
chains, couplings, etc.), slippery walks (e.g. grease, oil, ice, etc.),
open tanks, smooth treads, wet treads, electrical equipment, belts.

2. Attention to these-high risk activities: working near or on moving
parts, working in unventilated area, hand remoyal of grease,

3. Useof these items of safety'equ(ipment:v 11 fe preserver, protective
clothing (e.g., safety shoes, gloves, hard hat, etc.).

.




SPECIFIC BEHAVIOR

CURRICULUM GUIDELINES § 403 - E
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

CORRECTIVE MAINTENANCE skill and knowledge for PRIMARY SEDIMENTATION CMP UNIT . .

E-10. Rectangular unit with tde/scopw valve draw off, den/wty meter
time clock, and trough with Acrapen

as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 403:

S - _— R

an actual specific corvrective
procedure, or when confronted
with it by name,- functional
description, or other standard
representation thereof .

When considering the conduct of Trainee, from recall, will describe
and/or demonstrate those aspects of
the procedure related directly to

employee safety, including how (why)

they protect the employee.

© STIMULUS DETAIL: For specific CMP UNIT E-10, the general stimulus (S)

above implies appropriate representation of at least
the following . . . .

These specific procedures: correcting condition with respect to the

malfunction of misaligned flights; sprockets with chains off; broken
shafts, broken flights, broken chain (inc. pins, links); worn flights
and shoes; stuck or- leaking telescopic valve; motor running/pump not

-moving; pump turning backwards; inoperative density meter or time

clock.

' RESPONSE DETAIL: For specific CMP UNIT E-10, the general response (R)

above implies appropriate representatwn of at Teast
the following .

Attention to these sources of danger: moving parts (e.g., chains,
belts, shafts, couplings, etc.), slippery walks and stairs (e.g.,
grease, 0il, ice, etc.g, pits, electrical equipment, ladders, radia-
tion, falling ubjects.

Attention to these high risk activities: working in or near open pits.

- Use of these items of safety equipment: protective clothing (e.q.,
safety shoes, gloves, hard hat, etc.), 1ife preservers, explosion proof

flashlight, hand rails, dosimeter, barricades

b




WASTEWATER PLANT OPERATION TRAI

CORRECTIVE MAINTENANCE skill and knowledge for TRICKLING FILTRATION CMP UNIT . . .

~ SPECIFIC BEHAVIOR
CURRICULUM GUIDELINES 405 - F
NING PROGRAM CRITERIA

F-10. Rotany distrnibuton, standand rate unit with dosing tank

as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 403:

—_—

R

When considering the conduct of
an actual specific corrective
procedure, or when confronted
with it by name, functional
description, or other standard
representation thereof . . .

Trainee, from recall, will describe
and/or demonstrate those aspects of
the procedure related directly to
employee safety, including how (why)
they protect the employee.

STIMULUS DETAIL: For specific CMP UNIT F-10, the general stimulus (S)
above implies approp_riate representgtion of at least

the following . . .

correcting condition with respect to mal-

function in forced air system inoperative, rotary distributor not turn-

ing/sewage not flow

- inoperative.

RESPONSE DETAIL: For specific CMP UNIT F-10, the general response (R)

- above implies appropriate representation of at least

the following . . .

1. Attention to these sources of danger:

ing, bad bearing, mercury seal gone, dosing tank

slippery walks (e.g., grease,

0oil, ice, etc.), moving parts (e.g., pulleys, belts, fan, etc.), paint

fumes, mercury.

2. Use of these items of safety equipment: safety treads on stairs and
ladders, protective clothing (e.g., safety shoes, gloves, hard hat,

boots, etc.).

S
_ 1. These specific procedures:
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SPECIFIC: BEHAVIOR
CURRICULUM GUIDELINESH 403 - G
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

CORRECTIVE MAINTENANCE skill and knov‘iledge for AERATION CMP UNIT . .
G-10. Diffused air unit with swing type diffuser producing fine bubbles

as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 403:

S —> R \
When considering the conduct of Trainee, from recall, will describe
an actual specific cowvective and/or demonstrate those aspects of .
pracedure, or when confronted the procedure related directly to \
with it by name, functional employee safety, including how (why) RN
descrintion, or other standard they protect the employee. \
representation thereof . \
N\
. A
. STIMULUS DETAIL: For‘speciﬁ;c CMP UNIT G-10, the general stimulus (S) \
‘ above implies appropriate representation of at least \
the following . . .
1. These specific procedures: correcting malfunctions in meter readings
{(high, low), atypical sound, roll of liquid, frothmg, DO (high, low),
meters, blm\flers motors, pumps, surging. .\
RESPONSE DETAIL: For specific CMP UNIT G-10, the general response (R)
above implies appropriate representation of at least
the following . . .
.~ Attention to these sources of danger: wells, loose railings, electrical
equipment, gratings, shppery walks (e.g., grease, oil, ice, etc.), ro-
Attention to these high risk activities: working near unrailed pits or
wells.
Use of these items of safety equipment: protective clothing (e.g.,
safety shoes, gloves, hard hat, etc.), 1ife preserver.

tating equipment. _ |



SPECIFIC BEHAVIOR
CURRICULUM GUIDELINES B 403 - H
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

CORRECTIVE MAINTENANCE skill and knowledge for SECONDARY SEDIMENTATION CMP UNIT . . .
H-10. Cirncular, periphenal feed unit with suction |

as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 403:

S —_— R |
When considering the conduct of Trainee, from recall, will describe
an actual specific couective and/or demonstrate those aspects of
procedure, or when confronted the procedure related directly to
with it by name, functional 1 employee safety, including how (why) ‘
description, or other standard they protect the employee. |
representation thereof . . .

STIMULUS DETAIL: For specific CMP UNIT H-10, the general stimulus (S)
above implies appropriate representation of at least
the following . . .

functions of misalignment of flights; chains off sprockets; broken

shafts, sprockets, flights, and chain (inc. pins, 1inks); worn flights

and shoes; stuck or leaking telescopic valve;.motor running/pump not

moving; pump turning backwards; inoperative density meter or-time clock; *
suction arms not turning; pump not pumping; meter reading (high, low).

RESPONSE DETAIL: For specific CMP UNIT H-10, the general response (R)

above implies appropriate representation of at least
o the following .

1. Attention to these sources of danger: moving parts §e.g., chains, belts,
shafts, couplings, etc.), slippery walks and stairs
ice, etc.), pits, electrical equipment.

2. Attention to these high risk activities: working in or near open pits.

Use of these items of safety equipment: protective clothing (e.g.,
safety shoes, gloves, hard hat, etc.), life preservers, explosion proof
flashlight, hand rails.

e.g., grease, oil,

H8 704

1. These specific procedures: correcting condition with respect to mal-
(
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SPECIFIC BEHAVIOR
CURRICULUM GUIDELINES J§ 403 - I
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

CORRECTIVE MAINTENANCE skill and knowledge for POND STABILIZATION CMP UNIT . .

1-10. Aenrcbic pond

as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 403:

S — > R |

When considering the conduct of Trainee, from recall, will describe
an actual specific cowective and/or demonstrate those aspects of
procedure, or when confronted the procedure related directly to

with it by name, functional employee safety, including how (why)
description, or other standard they protect the employee.
representation thereof . . . ’

STIMULUS DETAIL: For specific CMP UNIT I-10, the general stimulus (S)
‘ above implies appropriate representation of at least
the following . . . ‘

1. These specific procedures: correcting condition with respect to mal-
functions of rake not moving, motor turning;- rake not mving, motor
not turning; grinder not grinding, motor turning; grinder not grinding,
motor not turning; broken chain ?inc. link, 1ink pin, cotter pin);
broken sprocket, rake, rake cleaner, screen belt, rake drive, belt
drive, shaft; worn out bearings, link pin out, pin sheared; inoperative
motor, bubbler control, water valve.

RESPONSE DETAIL: For specific CMP UNIT I-10, the general response (R)

above implies appropriate representation of at least
the following .

1. Attention to these sources of danger: ground undermined, wet or damp
grass or rocks, electrical wires in damp areas, poisons for control of
plants and animals, stepping in chuck holes, contamination by contact,
boat and motor, rodents, herbicides and soi1 sterilizers, chuck holes,

holes in fence, electrical shock, slippery dikes, nongrounded control
panel. ‘

2. Attention to these high risk activities: removal of vegetation by hoe
adjacent to electrical wire, reaching over pond to remove debris.

3. Use of these items of safety equipment: fence, adequate 1ighting, signs,
Tocks, electrical wire enclosed, fire fighting equipment, protective

clothing (e.g., gloves, boots, etc.), adequate fencing and signs, safety
of equipment in boat. -.,

0 24D
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SPECIFIC BEHAVIOR
| CURRICULUM GUIDELINES Q- 403 - J
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

CORRECTIVE MAINTENANCE skill and knowl edge for THICKENING CMP UNIT . . .
J-10. Floatation unit with air

as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 403:

N — R
When considering the conduct of Trainee, from recall, will describe
an actual specific cornective and/or demonstrate those aspects of
procedure, or when confronted the proceduremelgteddi rectly to
with it by name, functional ~ employee safety, including how (why),
description, or other standard they protect the employee.
representation thereof . . .

STIMULUS DETAIL: For specific CMP UNIT J-10, the general stimulus (S)
above implies appropriate representation of at least
the following . . .

1. These specific procedures: correcting condition with respect to
malfunctions in worn bearings, hot bearings, hot motor windings, in- -
accurate gages, pressure imbalance, high solids in overflow, worn
chain, sprockets off track, excess flow from stuffing box, vibration,
noise, odor, pressure loss, liquid level variations, low pump discharge,

high discharge head, inoperative motor, pump, screw, skimmer or
compressor, ‘

RESPONSE DETAIL: For specific CMP UNIT J-10, the general response (R)

~above implies appropriate representation of at least
-the following . . .

1. Attention to these sources of danger: steps, pits, slippery floors
and walks (e.g., grease, oil, ice, etc.), loose hand rails, movin
parts (e.g., sprockets, chains, drive gears, belts, pulleys, etc.g,
electrical equipment, high water pressure equipment, gratings, high
air pressure equipment and piping, wells, pits, tanks.

2. Attention to these high risk activities: operation of skimmers,
screw, moving shafts, working in or near pits, 1ifting heavy objects.

3. Use of these items of safety equipment: protective clothing (e.g.,

rubber boots, gloves, hard hat, etc.), explosion proof electrical
equipment.




=

SPECIFIC BEHAVIORE.

CURRICULUM GUIDELINES Q403 - K
‘WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA :
$

CORRECTIVE MAINTENANCE ski11 and knowledge for FIRST STAGE DIGESTION CMP UNIT . .

K-10. Fixed coven, gas necireulation unit with external heat exchanger

as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 403:

S

—_—

R

When considering the conduct of
an actual specific corvrective
procedure, or when confronted
with it by name, functional
description, or other standard
representation thereof . .

Trainee, from recall, will describe
and/or demonstrate those aspects of
the procedure related directly to
employee safety, including how (why)
they protect the employee.

STIMULUS DETAIL: For specific CMP UNIT K-10, the general stimulus (S)
above implies appropriate representation of at least

the following

1. These specific procedures: correcting condition with respect to mal-
functions in heat exchanger not lighting; recirculation pump inoperative
s ludge pump, heat exchanger water pump, and gas compessor inoperative.

RESPONSE DETAIL: For spécifié: CMP UNIT K-10, the general response (R)
above implies appropriate representa}}tion of at least

the following

1. Attenti‘on to these sources of danger: moving parts (e.g., shafts,
couplings, belts, pulleys, etc.), slippery walks or stairs (e.g., grease, -
oil, ice, etc.), fire, explosion, 1ifting heavy

2. Attention to these high risk activities: all activities around possi-

ble sources of gas leakage.

3. Use of these items of safety equipment: protective clothing (e.g.,
safety shoes, gloves, hard hat, etc.), vents, gas flame traps, pressure
relief. valves, no smoking signs, hand rails, safety treads on ladders and
stairs, first aid kit, explosion proof electrical fixtures, fire fight-

ing equipment.



SPECIFIC BEHAVIOR
. CURRICULUM GUIDELINES J§ 403 - L
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

CORRECTIVE MAINTENANCE skill and knowledge for SECOND STAGE DIGESTION CMP UNIT . . .
L-10. Floating cover unit with gas Ato!mgé

as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 403:

S — R ‘
, When considering the conduct of Trainee, from recall, will describe
P an actual specific cornective and/or demonstrate those aspects of
| procedure, or when confronted the procedure related directly to
| with it by name, functional .employee safety, including how (why)
description, or other standard they protect the employee.
representation thereof . .

“3

\
\
i
, ‘
STIMULUS DETAIL: For specific CMP UNIT L-10, the ‘general stimulus (S) } 1
above implies appropriate representatwn of at least |
the following . . ;
1. These spec1f1c Procedures: correcting condition with respect to malfunc- |
tions in gas pressure (high, 1ow), inoperative pump , cover s tuck, l
water in gas lines, pressure valve on waste gas ‘burner stuck, vacuum- |
pressure relief va1ve 1noperat1vea

RESPONSE DETAIL: For specific CMP UNIT L-10, the general response (R)

.above implies appropriate representatwn of at least
. the following . ,

1. Attention to these sources of danger: moving parts (e.g., shafts,
couplings, belts, pulleys, etc.), fire, explosion, slippery walks
™ (e.g., grease, oil, ice, etc.).

2. Attention to these high risk activities: all activities around
sources of gas leakage.

3. Use of these items of safety equipment: protective clothing (e.g.,

safety shoes, gloves, hard hat, etc.), no smoking signs, hand rails, o
safety treads on ladders and stairs, first aid kit, explosion proof e P
electrical fixtures, flame trap, fire f1ght1ng equipment. /
_ . -
. P08
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~ SPECIFIC BEHAVIORY -
| e - CURRICULUM GUIDELINES § 403 - M
WAS TEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

CORRECTIVE MAINTENANCE skill and know]eldge for SLUDGE CONDITIONING CMP UNIT . . .

M-10. Chemical conditioning unit with counten-cwrent elutrniation

as it relates to the GENERAL CRITERION BEHAVIOR NUMBER.403: .

d S _— R ,
When considering the conduct of - Trainee, from recall, will describe
an actual specific corrective ' and/or demonstrate those aspects of
procedute, or when confronted the procedure related directly to
with it by name, functional employee safety, including how (why)
description, or other standard they protect the employee.
representation thereof . . . ) ‘-

STIMULUS DETAIL: For specific CMP UNIT M-10, the general stimulus (S)
above implies appropriate representation of at least
the following . . .

1. These specific procedures: correcting condition with respect to
malfunctions in rake not moving, motor turning; rake not moving,
motor not turning; grinder not grinding, motor turning; grinder not
grinding, motor not turning; broken chain (inc. link, T1ink pin, cotter
pin); broken sprocket, rake, rake cleaner, screen belt, rake dMive, .
belt drive, shaft; worn out bearings,’1ink pin out, pin sheared; in-
operative motor, bubbler control, water valve. "

J

| RESPONSE DETAIL: For specific CMP UNIT M-10, the general response (R)
above implies appropriate representation of at least
\ the following . . .
1. Attention to these sources of danger: acidic and alkaline solutions,
. -- spraying or splattering sludge and chemicals; rotating or oscillating
O ~equipment, slippery floors and catwalks (e.g., grease, oil, ice, etc.),
chemical irritation. .

2. Attention to these high risk activities: mixing chemicals, pres ﬁriz-
ing chemical storage containers, walking in or near pits, 1ift ng
heavy objects, handling chemically coated equipment and components.

\

|

|

’ 3. Use of these items of safety equipment : face shields, protective

o clothing (e.g., safety shoes, hard hat, gloves, aprons, rubber boots),
l solutions, eye wash stations, protective breathing apparatus.

H23 ~ -
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WASTEWATER PLANT OPERATION ThAINI

preumatic control

S —_

CORRECTIVE MAINTENANCE skill and know]edge for POSTCHLCRINATION CMP UNIT .

~as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 403:

SPECIFIC BEHAVIOR _
CURRICULUM GUIDELINES| 403 - N

NG PROGRAM CRITERIA

N-10.  Vacuum chloninaton with automatic feed to pipe and clgse £oop

R

 Whén considering the conduct of
an actual specific covrective
procedure, or when confronted
with it by name, functional .
description, or other standard
representation thereof . . .

STIMULUS DETAIL: For specific CMP UNIT N-

the following . . .

RESPONSE DETAIL: For specific CMP UNIT N-
the following ... .°

1. Attent1on to these sources of danger
1ifting bar; slippery walks br stairs

and equipment.

contained air mask, chiorine cylinder
cylinders.

43g7

Treinee, from recall, will describe
and/or demonstrate those aspects of

" the procedure related directly to

employee safety, including how (why)

. they protect the employee.

10, the general stimulus (S)

"above implies appropriate representat1on of at least

1. .These specific procedures: correcting condition with respect to
malfunctions in vent fan, alarm system, injector, evaporator, pressure
or vacuum gages, rate controller, or rotameter inoperative; damaged
~ cylinder; damaged valves; k1nked pig tails; loose connections; bent
or m1sa11gned charts, pen not printing; compressor hot; motor hot or
inoperat1ve air storage tank-empty; rupture disc ruptured atypical -
sound, clogged f11ters, tubes, sample pump not running.

10, tﬁe general response (R)

above implies appropr1ate representation of at least

hoist in operation; cylinder /
(e.g., 0i1, grease, ice, etc.);

leaking cylinders, valves, diaphragms, p1g ta1ls, and rupture disc;
defective alarm system; liquid chlorine in'chlorinator; fusible p]ug,
.electr1ca1 equipment; chlorine in p1p1ng and equ1pment, opening p1p1ng

2. Attentidn to these high risk activities: changing cylinders, replacing
“valves and pig tails, hand1ing chemically covered components. ,

3. Use of these items of safety equipment: canister gas mask, self-

1eak repair kits for various size

200



. . SPECIFIC BEHAVIOR

CURRICULUM GUIDELINES J\ 403 - o
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIAJ\™

| N
CORRECTIVE MAINTENANCE skill and knowledge for SLUDGE DEWATERING CMP UNITS . . .

0-10. Vacuum §ilten unit with cloth
~0-T1.  Continuous feed centrifuge unit . -

< as they relate to the GENERAL CRITERION BEHAVIOR NUMBER 403:

S f— R

When considering the conduct of Trainee, from recall, will describe
an actual specific corrective and/or demonstrate those aspects of
procedure, or.when confronted , the procedure related directly to
with it by name, functional . employee safety, including how (why)
description, or other standard they protect the employee.
representation thereof .

" STIMULUS DETAIL: The general stimd1us (S) above implies appropriate
representation of at 1east the fo11ow1ng e

--For specific CMP UNIT O- 10--

%3 o ‘mhﬂ 1. These spegific procedures: correcting cond1t1on with respect to

B ' - malfunctions in inoperative drum, no vacuum, no pressure, inoperative
sludge pump, torn med1a, 1noperat1ve motor

--For specific CMP UNIT 0-11--

;S 1. These specific procedures: correcting condition with respect to
: : ' malfunctions in 1noperat1ve sludge pump or centrifuge, inoperative -
‘ motor. : :

. ‘ \ -~

RESPONSE DETAIL: The general response (R) above implies appropr1ate
b representation of at 1east the following . . .

/ - - =~=For specific CMP UNIT 0-10--

1. Attention to these sources of danger: moving parts (inc. belts,
5 pulleys, shafts, coup]ings), electrical shock, explosive gases,
.7 walks (e.g., grease, oil, ice, etc. ).

2. Use of these items of safety equipment: proper 1ighting, belt guards,
railings, first aid kit, proper ventilation, fire fighting equipment,
protective clothing (e.g., safety shoes, hard hat, gloves, etc.).

Continued on following page

. | ‘f%f§ﬁ33 a0




Continued from previous page, Specific Behavior 403-0

--For specific CMP UNIT 0-11--
1. Attention‘to these sources of danger: meing parts (inc. belts,
pulleys, shafts, couplings), electrical shock, explosive gases, walks
(e.g., grease, o0il, ice, etc.).

o 2. Use of these items of safety ehuipment: proper lighting, belt guards,

railings, first aid kit, proper ventilation, fire fighting equipment,
protective clothing (e.g., safety shoes, hard hat..gloves, etc.).

4
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SPECIFIC BEHAVIOR
CURRICULUM GUIDELINESf 4Q3 - P
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

CORRECTIVE MAINTENANCE skill and knowledge for SOLIDS DISPOSAL CMP UNIT . . .
P-10. Multiple hearth {incineraton unit

as it relates io the GENERAL CRITERION BEHAVIOR NUMBER 403:

S —_— | R
When considering the conduct of Trainee, from recall, will describe
an actual specific corrective and/or demonstrate those aspects of
procedure, or when confronted the procedure related directly to
with it by name, functional - employee safety, including how (why)
description, or other standard they protect the employee. )
\ representation thereof . . . I

STIMULUS DETAIL: For specific CMP UNIT P-10, the general stimulus (S) ‘
above implies appropriate representation of at least
the following . . .

1. These specific procedures: correcting condition with respect to
malfunctions such as rake not moving, motor turning; rake not moving,
motor not turning; grinder not grinding, motor turning; grinder not
grinding, motor not turning; broken chain (inc. 1ink, 1ink pin, cotter
pin); broken sprocket, rake, rake cleaner, screen belt, rake drive,
belt drive, shaft; worn out bearings, link pin out, pin sheared; in-
operative motor, bubbler control, water valve.

RESPONSE DETAIL: For specific CMP UNIT P-10, the general response (R)
above implies appropriate representation of at least
the following . . .

1. Attention to these sources of danger: moving parts (e.g., belts,

gears, shafts, pulleys, etc.), heated parts, flammable paint.
. 2. Attention to these high risk act1v1t1es handling hot materials. \\
' 3. Use of these items of safety equ1pment fire fighting equipment,
; protsct1ve clothing (e.q., safety shoes, hard hat, asbestos glioves,
B etc
3
0 .
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SPECIFIC BEHAVIOR |
- . CURRICULUM GUIDELINES {403 - Q
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

CORRECTIVE MAINTENANCE ski1l and knowledge for EFFLUENT DISPOSAL CMP UNIT . . .

Q-10. Dinect reuse system

as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 403:

S —> R

When considering the conduct of Trainee, from recall, will describe
and/or demonstrate those aspects. of
the procedure related directly to

employee safety, including how (why)

an actual specific cormrective
procedure, or when confronted
with it by name, functional

description, or other standard they protect the employee.
representation thereof . . .

STIMULUS DETAIL: For specific CMP UNIT Q-10, the general stimulus (S)
above implies appropriate representation of at least
the following . . .

1. These specific procedures: correcting condition with respect to
malfunctions such as bearing atypical noise, loss of pressure or
flow, pump drive or coupling failure, loss of power, impeller in-
gpg;ative. bearing failure, ruptured piping, filter clogging, packing

ailure.

RESPONSE DETAIL: For specific CMP UNIT Q-10, the general response (R)
above implies appropriate representation of at least
the fol]owing . e

1. Attention to these sources of danger: open channels, walks (e.g.,

grease, oil, ice, etc.), moving parts (e.g., belts, couplings, etc.).

2. Use of these items of safety equipment: rails, chains, 1ife preservers,
ropes, harnesses, protective clothing (e.g., safety shoes, gloves, hard

hat, etc.), lock out tags and keys.
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| 3 ~ SPECIFIC BEHAVIOR
! " CURRICULUM GUIDELINESQU03 - R
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

CORRECTIVE MAINTENANCE skill and knowledge for FLOW MEASUREMENT CMP UNIT...

R-10. Centralized necondiné and totalizing system including Parshall
‘flume, venturi meter, magnetic flow metex, and rotameten

as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 403:

S —— R
When considering the conduct of Trainee, from recall, will describe
an actual specific corrective and/or demonstrate those aspects of
procedure, or when confronted the procedure related directly to
with it ty name, functional ‘ employee safety, including how (why)
description, or other standard they protect the employee.
representation thereof . . .

STIMULUS‘DETAIL:- For specific CMP UNIT R-10, the general stimulus (S)
. above implies appropriate representation of at least
the following . . .

1. These specific procedures: correcting condition with respect to mal-
functions in incorrect flow measurement, obstructions in primary meas-
uring elements. -

' RESPONSE DETAIL: For specific CMP UNIT R-10, the general response (R)
: above implies appropriate representation of at least

. ~ -the following . .

1. Attention to these sources of danger:™ poorly ventilated or open pits,
electrial shoek. ' ‘

i
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SPECIFIC BEHAVIOR
CURRICULUM GUIDELINES 403 - S
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

CORRECTIVE MAINTENANCE skill and knowledge for PUMPING AND PIPING CMP UNIT . . .

S-10. System with magnetically comnected, pneumatically controlfed, : |
diesel driven, centrifugal pumps; speed reducer comnected, '
electrnically controlled, moton driven, positive displacement
pumps ; and the piping appropriate thereto. .

as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 403: ‘

S S — R
When considering the conduct of . Trainee, from recall, will describe
an actual specific convrective and/or demonstrate those aspects of |
procedure, or when confronted the procedure related directly to |
with it by name, functional employee safety, including how (why)
description, or other standard they protect the employee.
representation thereof . . .

above implies appropriate representation of at least
the following . . .

1. These specific conditions: correcting condition with respect to
malfunctions in worn pump components--impellers (radial, mixed flow,
axial); casings (volute, diffuser, split); packing (seal, mechanical);
bearing (e.g., radial, thrust, etc.); shaft (inc. sleeve); couplings;
wear rings; piston; air chamber; eccentric; diaphragm; rotor; stator;
worn diesel unit components (inc. air starter, fuel injector, lube 01l
system, thermocouples, cooling water system, control panel); worn
magnetic clutch unit components (inc. bearing guide rectifier, load
cell, cooling loop, air compressor, rheostatg; bubbler system components
malfunctioning (inc. differential-pressure cell, air compressor, pressure
switches, flow regulator); worn electric motor components (inc. stator
“and rotor windings, bearings seals); worn speed reducer (inc. gear, :
actuator, belt); valves inoperative (e.g., gate, check, globe, plug, .
- butterfly, cone, ball, regulating, etc.); clogged, worn or inappropriate ‘ |
pipe fittings (e.g., T's, ells, Caps, Y's, Flanges, eccentric and con- '
centric reducers, etc.); reduced or no output, noise; excessive pressure;
_loss of pressure; heat build up in piping; clogging; .cavitation; lubrica- *
tion failure; cooling failure; breakage of belts, valve control line,
pipeline or valves. .

STIMULUS DETAIL: For specific CMP UNIT S-10, the general stimulus (S) 1
4
1
|
l
|

RESPONSE DETAIL: For specific CMP UNIT S-10, the general response (R)

above implies appropriate representation of at least
the following . . . :

Continued on following page
0 \ \ |
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, Contifiued from previous page, Specific Behavior 403-S

1. Attention to these sources of danger: 1loose clothing, slippery walks
(e.g., grease, oil, ice, etc.), rotating and reciprocating parts;
hand1ing contaminated equipment, hot manifolds, engine noise, hot pipe
(e.g., steam, engine lube 011, engine cooling water, engine exhaust, o
etc.), hoist equipment under tension (pressurized or spring loaded).

2. Use of these items of safety equipment: protective clothing (e.g.,
safety shoes, hard hats, gloves, etc.), flashlights, first aid kit, . |
fire fighting equipment, ear protection, exploﬁion proof flashiight

safety solvent, grounded tools and extension cords, lockouts and tags,
eye protection. o A

¥
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SPECIFIC BEHAVIOR
CURRICULUM GUIDELINES Q403 - T
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

CORRECTIVE MAINTENANCE skill and knowledge for ELECTRIC POWER CMP UNIT . . .

T-10. System using delta trasfonmerns, generator, efectrical dwitch
gean, automatic cireult actuators on motons, and telemetering
with alarms A

as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 403:

S = —_— R
When considering the conduct of Trainee, from recall, will describe
an actual specific cowmective - and/or demonstrate those aspects of
procedure, or when confronted the procedure related directly to
with it by name, functional employee safety, including how (why)

description, or other standard they protect the employee.
representation thereof . . .

*

STIMULUS DETAIL: For specific CMP UNIT T-10, the general stimulus (s)

above implies appropriate representation of at least
J the following . . .

1. These specific proéedures: correcting conditions with respect to mal-
functions in stoppage of equipment, slow-down of equipment, dimming of
lights, sparking, failure of equipment to shut off at specified setting.

RESPONSE DETAIL: For specific CMP UNIT T-10, the general response (R)

above implies appropriate representation of at least
the following . . .

1. Attention to these sources of danger: electrical shock, thermal burns,
noise, rotating equipment, flammable solvents, explosive atmosphere.

2. Attention to these high risk activities: activating or deactivating
circuits, locking out'equipment during repairs.

3. Use of these items of safety equipment: pad locks, ear muffs or ear
protector, rubber mats under all switch gear panels, explosion proof
flashlight, protective clothing (e.g., rubber boots, safety shoes,
rubber electrical gloves, insulated jacket, hard hat, etc.), first aid
kit, fire fighting equipment, load break ratings on switchgear, short-
ing sticks, DO NOT OPERATE tags.

e




SPECIFIC BEHAVIOR

CURRICULUM GUIDELINESQ 403 - U
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

CORRECTIVE MAINTENANCE skill and knowledge for GAS POWER CMP UNIT . . .

U-10. System with internally produced gas with high pressure tanks
' and notarny positive displacement compredsons

as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 403:

S T R |
When considering the conduct of Trainee, from recall, will describe
an actual specific cowmective and/or demonstrate those aspects of
procedure, or when confrontedl the procedure related directly to

with it by name, functional employee safety, including how (why)
description, or other standard they protect the employee.
representation thereof . . . :

b

STIMULUS DETAIL: For specific CMP UNIT U-10, the general stimulus (S)

above implies appropriate representation of at least
the following . . .

1. These specific procedures: correcting condition with respect to the
malfunctions in leaking or inoperative valve, drip trap; inoperative
or inaccurate meter; pressure reducing valve; pressure relief valve,

_ manometer, pressure gages; inoperative flame arrestors or gas booster
and motor, excessively high-or low pressure, excessive HaS content,
motor control failure to start or stop unit at specified operating

levels, inoperative rotary positive displacement compressor and motor,
leaking gas sphere. '

RESPONSE DETAIL: For specific CMP UNIT U-10, fhe general response (R)

above implies appropriate representation of at least
the following . . .

1. Attention to these sources of danger: gas leakage, excessive high
pressure, negative pressure, rotating equipment, abrasions to hands
while turning valve handles or using valve chains, explosive mixtures,
improper disposal of spent gas scrubber contents, iron sulfide in

exposed gas lines and units, hoisting, solvents and wiping or cleaning
rags used in painting, belts, couplings.

2. Use of these items of safety equipment: explosion proof equipment,
non-sparking tools, explosion meter, hydrogen sulfide amp tools, con-
tinuous operation gas monitor, first aid kit, fire fighting equipment,
protective clothing (e.g., rubber gloves and boots, hard hat, etc.),

salt tablets.
W 09
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~ SPECIFIC BEHAVIOR
CURRICULUM GUIDELINES § 500's
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

SPECIFIC BEHAVIOR for . . .

LABORATORY CONTROL
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SPECIFIC BEHAVIOR

CURRICULUM GUIDELINESE 5] - V

WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

LABORATORY CONTROL skill and knowledge for LABORATORY CMP UNIT . . .

!
"V (laboratony Control)

as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 501:

S

EE—

R

When given the task of performing
the laboratory control procedures,
and confronted with the need to
conduct any common laboratory
analysis, identified by name,
functional description, or other
standard representation there-

of . ..

Trainee will recall the name(s) of
relevant reference tools (e.g.,
guides, etc.), available for use
in. the conduct of the tests, and
using the reference tools will
describe the conduct of sampling
and anlysis and the facilities,
equipment, and supplies involved;
using the reference tools, trainee

- will actually perform the sampling

and analysis in accordance with

the most current ‘recommendations

as reported by the relevant profes-
sional organization.

STIMULUS DETAIL: For specific CMP PROCESS V, the general stimulus (S) above
implies appropriate representation of at least the

following . . .

1. These laboratory analyses: settleable matter, relative stability test,
pH, total acidity, total acidity for sludge, volatile acids, alkalinity
of wastewater and sludge, suspended solids, total and volatile solids,
volatile and suspended solids for activated sludge, settleable solids

for activated sludge, S.Y.I.

, S.D.I., sludge age, dissolved oxygen,

biochemical oxygen demand, chemical oxygen demand, chloride, chlorine
residual, chlorine requirement, ammonia nitrogen, nitrate nitrites nitro-
gen, organic and total Kjeldahl nitrogen, sludge filter ability, % CO,
(gas), % HoS (gas), % CH? (gas), grease, temperature, coliform ortho-

ys

phosphate mechanical ana

is of grit, conductivity.

2. These terms or descriptions (not already implied): all abbreviations
. and full names of analysis and related chemicals, fixed suspended solids,
total fixed solids, total ash, percent organic sol1ds, chlorine require-

ments.

RESPdNSE DETAIL: For specific CMP PROCESS V, the general response (R) above
implies appropriate representation of at least the

following . . .

%3/449
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Continued from previous page, Specific Behavior 501-V

1. Use of these reference tools: standard methods for the waste and
wastewater, simplified laboratory proceedings for wastewater examination,
chemical rubber handbook, EPA/WQ0 wastewater analysis.

2. Consideration of this combination of units: all individual units,
preliminary units (B, C, D), primary units (B, C, D, E), secondary units

» (F, G, H, I), sludge handling (J, K, L, M, O, P), total plant (B - Q).
(Tests should be run on influent and effluent of combination of units).

Note: ‘preliminary units (pre)
primary units pri)
secondary units SuU
sludge handling SH
total plant (TP

3. Taking these laboratory samples at these locations for these analyses:
settleable matter [composite - none; grab - E, H, pre, pri, SU, TP], rela-
tive stability [composite - none; grab - Q], pH [composite - E, F, G, H,
1,0, K, L, M, 0, P, Q, pre, pri, SU, SH, TP; grab - A_(influent)], total
acidity [composite - A (influentf; grab - A (1nf1uent)], total acidity
for sludge [composite - none; grab - K, L], volatile acids [composite -
none; grab - K, L, SH], alkalinity of wastewater and sludge [composite -
A (influent); grab - K, L, M, SH], total suspended and volatile suspended
solids [composite - E, H, pri, SU, TP; grab - E, G, H, Q, pre, pri, SU,
TP], total and volatile solids [composite - TP; grab - A (influentf, J,

K, L, M, 0, P, SH], settleable solids for activated sludge [composite -
none; grab - G], S.V.I. [composite - none; grab - G], S.D.I. [composite -
none; grab - G], sludge age Ecomposite - none; grab - G, SU], dissolved
oxygen Ecomposite - none; grab - G, H, I, Q, SUi, biochemical oxygen
demand [composite - A (influent), E, H, Q, pre, pri, SU, TP; grab - A
(influent), E, H, Q, pre, pri, SU, TP], chemical oxygen demand [composite
- A (influent), Q, pre, pri, TP: grab - A (influen:{i, chloride [composite
- A (influent); grab - A (influent)], chlorine residual [composite - none;
grab - B, N], chlorine requirement [composite - none; grab - B, Nj,
ammonia nitrogen [composite - none; grab - A (1nf1uentg, Q], nitrate
nitrogen [composite - none; grab - QJ], organic and total Kjeldahl nitro-
gen [composite - none; grab - A (influent), Q], % CO» [composite - none;
grab - K, L, V], % HpoS [composite - none; grab - K, E, V], % CHg [compos-
ite - none; grab - K, L, V], grease [composite - A, D, E, K, L; grab -

A, D, E, K, L], temperature [composite - none; grab - C, K, L], coliform
[composite - none; grab - Q], nitrite [composite - none; grab - Q],

sludge filterability [composite - L, M, 0; grab - L, M, 0], orthophosphate
[composite - none; grab - Q], conductivity [composite - none; grab - A],
mechanical analysis of grit [composite - B; grab - B].

4. Using these tables, graphs, nomographs, and/or performing these calcula-
- tions: calculations associated with the analyses of settleable matter,
relative stability, pH, total acidity, total acidity for sludge, volatile
acids, alkalinity of wastewater and sludge, total suspended and volatile
suspended solids, total and volatile solids, settleable solids for

Continued on following page
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SPECIFIC BEHAVIOR
' CURRICULUM GUIDELINES § 501 - V
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

Continued from previous page, Specific Behavior 501-V

i

activated sludge, S.V.I., S.D.I., sludge age, dissolved oxygen, bio-
chemical oxygen demand, chemical oxygen demand, chloride, chlorine resi-

dual, chlorine requirement, ammonia nitrogen, nitrate nitrogen, organic .
and total Kjeldahl nitrogen, % COp, % H2S, % CHg, grease, temperature, ™

coliform, nitrite, sludge filterability, orthophosphate, conductivity,
mechanical analysis of grit, use of slide rule and calculator for, multi-
plication and division of number including decimals,
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SPECIFIC BEHAVIOR

CURRICULUM GUIDELINESH 50 - V

NASTENATER PLANT OPERATION TRAINING PROGRAM CRITERIA
'LABORATORY CONTROL “skill and knowl edge for LAGORATORY CMP UNIT . . .
V  (Laboratory Control)

as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 502:

S

— R

. When given the task of determin-
_ing if a specific plant meets
standard requirements and speci-
fications related to quality of

wastestream and receiving water . . .

Trainee will recall the name(s) of
relevant reference tools needed,
and using the reference tools will
name the standard analyses and the
frequency of these analyses to

determine the operational efficiency.
of specific units or combinations of
units.

STIMULUS DETAIL: 'spr specific CMP PROCESS V, the general stimulus (S) above
- m

plies appropmate representation of at least the
following . . .

,/ 1. These requirements or spec1f1cat1ons state stream requirements or state
effluent requirements, engineers specifications of plant

N\

RESPONSE DETAIL: For specific CMP PROCESS V, the general response (R) above

implies appropriate representatwn of at least the °®
following . . .

1. Use of these reference tools: flow diagram, U.S.G.S.

stream data,"
engineers preliminary design report,

operational reports.

- 2. Consideration of this combination of units: all individual units,
. preliminary units (8, C, D), primary units (B, C, D, E), secondary units
(F, G, H, 1), sludge handHng (J, K, L, M, 0, P), total plant (B - Q).
! (Tests should be run on influent and effluent of combination of -ueits).
‘Note: preliminary units (pre} . R
l .. primary units pri . :
secondary units  (SU) ]
sludge handling  (SH) '
- total plant (tp) -
3.

Taking these Taboratory samples at these locations for these analyses-
settieable matter [composite - none; grab - E, H, pre, pri, SU, TP]; rela-
- tive stability [composite - none; grab - Q], pH fcomposite - E, F, G

Continued on following page
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Continued from. previous page,- Specific Behavior 502-V

I, J, K, L, M, 0, P, Q, pre, pri, SU, SH, TP; grab - A (influent)], total
acidity [composite - A (influent); grab.- A (influent)], total acidity for
sludge [composite - none; grab - K, L], volatile acids [composite - none;
grab - K, L, SH],.alkalinity of -wastewater and sludge [composite - A (in-
fluent);grab - K, L, M, SH], total suspended and volatile suspended solids
[composite - E, H, pri, SU, TP; grab™~ E,.G, H, Q, pre, pri, SU, TPJ,
. total and volatile solids [composite - TP; grab - A (influent), J, K, L, »
‘M, 0, P, SH], settleable so}ids for activated sludge [composite - none;
grab - G], S.V.I. [composite - none; grab - G], S.D.I. [composite - none;
rab - G], sludge age [composite - none; grab - G, SU], dissolved oxygen
icomposite - none; grab - G, H, I, Q, SU], biochemical oxygen demand
composite - A (influent), E, H, Q, pre, pri, SU, TP; grab - A (influent),
E, H, Q, pre, pri, SU, TP], chemical oxygen demand (composite - A -
(influent), Q, pre, pri, TP; grab - A (influent)], chloride (composite -
A (influent); grab - A (influent)], chlorine residual [composite - none;
- grab - B, N], chlorine requirement [composite - none; grab - B, N],
ammonia nitrogen [composite - none; grab - A (influent), Q], nitrate
nitrogen [composite - none; grab - Q], organic and total Kjeldahl nitro-
gen [composite - none; grab - A (influentg, Ql, % CO2 [composite - none;
grab - K, L, V], % HpS [composite - none; grab - K, L, V], % CHs [compos-
iter~ none; grab - K, L, V], grease [composite - A, D, E, K, L} grab -
A, Dy E, K, L],-temperature [composite - none; grab - C, K, L], coliform
[composite - none; grab - Q], nitrite [composite - none; grab - Q],
sludge filterability [composite - L, M, 0; grab - L, M, Oﬂ, orthophosphate
[composite - none; grab - Q], conductivity [composite - none; grab - A],
" mechanical analysis of grit [composite - B; grab - B].
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SPECIFIC BEHAVIOR
CURRICULUM GUIDELINESQ} 508 - V
WASTENATER PLANT OPERATION TRAINING PROGRAM CRITERIA

LABORATdRY CONTROL skill and knowledge for LABORATORY CMP UNIT . . .
V (Laboratory Controt)

as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 503:

S T R
Given the task of determining if Trainee will recall the name(s) of
the results of the laboratory ' relevant reference tools needed,
analyses in a specific plant meet and using the reference tools will
standard requirements and speci- specify if results fall withinan -
fications related to quality of acceptable range of values.
wastestream and receiving water . . .

STIMULUS DETAIL: For specific CMP PROCESS V, -the general stimulus (S) above

. implies approprfate representation cf at least the
foilowing . .

1. These laboratory analysis results: settleable matter (m1/1), relative
stability (%), pH (units), total acidity (mg/1), total acidity for
sludge Emg/]), volatile acids (mg/1), alkalinity of wastewater and
sludge (mg/1), suspended solids (mg/1), total and volatile solids
(mg/1 or %), volatile and suspended solids for activated sludge (mg/1),
settleable solids for activated sludge (m1/1), S.V.I. (units), S.D.I
(units), sludge age (days), dissolved oxygen (mg/1), biochemical oxygen
demand (mg/1), chemical oxygen demand (mg/1), chioride (mg/1), chlorine
residual (mg/1), chlorine requirement (mg/1), ammonia nitrogen (mg/1),
nitrate nitrogen (mg/1), nitrite (mg/1), organic and total Kjeldahi
nitrogen (mg/1), C02 gas (%), HpS gas (%), CHy gas (%), grease (mg/1),
temperaEure (degrees), coliform (mpn/100 m1), sludge filterability

. [/ (Ft€)(hr)].

RESPONSE DETAIL: ~ For specific CMP PROCESS V, the general response (R) above
' ' implies appropriate representation of at Teast the
following . . .

1. Use of these reference tools: flow diagram, engineers preliminary
desian report, operational reports, state stream requirements or state
effluent requirements.

2. Usings these tables, graphs, nomographs, and/or performing these calcu-
lations: Percent removal or efficiency, detention time, process load=
ing, population equivalent, stream 1_oad1ng.



SPECIFIC BEHAVIOR
,_ : CURRICULUM GUIDELINES | 504 - V
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

LABORATORY CONTROL skill and knowl edge for LABORATORY CMP UNIT . . .

V  (Laboratory Contnol)

as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 504:

S - — R ,
When considering the conduct of a Trainee, from recall, will
specific laboratory analysis, or describe and/or demonstrate those
'when confronted with it by name, aspects of the analysis related
functional description, or other directly to employee safety, in-
standard representation there-- cluding how (why) they protect
of . . . ’ the employee.

STIMULUS DETAIL: For specific CMP PROCESS V, the general stimulus (S) above

implies appropriate representation of at least the
following . . .

1. These laboratory analyses: settleable matter, relative stability, pH,
total acidity, total acidity for sludge, volatile acids, alkalinity of
wastewdter and sludge, suspended solids, total and volatile solids,
volatile and suspended solids for activated sludge, settleable solids
for activated sludge, S.V.I., S.D.I., sludge\age, dissolved oxygen,
biochemical oxygen demand, chemical oxygen demand, chloride, chlorine
residual, chlorine requirement, ammonia nitrogen, nitrate, nitrite,
nitrogen, organic and total Kjeldahl nitrogen, % CHg (gas), % C0? (g'as),
% H2S (gas), sludge filterability, grease, temperature, coliform brtho-
phosphate, all abbreviations and full names of analysis and related
chemiccls, mechanical analysis of grit, conductivity,

2. These terms or descriptions (not already implied): all abbreviations
and full names of analysis and related chemicals, fixed suspended solids,

total fixed solids, total ash, percent organic solids, chlorine require-
ment . '

RESPONSE DETAIL: For specific CMP PROCESS V, the general response (R) above

implies appropriate representation of at least the
following . . .

s« . 1. Attention to these sources of danger: broken glass ; dangerous chemica'lé,
hoE ?ontainers, compressed gas, toxic fumes, leaving hot plates on when
not in use. ' '

Continued on following page.




Continued from previous page, Specific Behavior 504-V

2.

Attention to these high  risk activities: handling of glassware (e.g.,
making rubber to glass connections, etc.); handling of chemicals, (e.g.,
concentrate acids and bases, etc.); exposure to toxic fumes (e.
chlorine gas cylinders, chloroform, and volatile solvents, etc.g
pipetting chemicals or other 1iquids. ' ’ *

Use of these items of safety equipment: first aid kit, laboratory aproq,
safety glasses, suction bulbs for pipettes, ventilated hood, exhaust .
fan, shower, fire extinguisher, safety blanket, asbestos gloves, tongs,

¢«
]

- rubber gloves, face shield, safety manual, emergency phone number.(e.g.,

doctor, ambulance, fire department, etc.), safety shower-and eye washer,

boric acid and bicarbonate solutions. o



SPECIFIC BEHAVIOR
- CURRICULUM GUIDELINES J| 600's
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIAN -
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SPECIFIC BEHAVIOR

CURRICULUM GUIDELINESH 601 A - U
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

SYSTEMS INTERACTION skill and knowledge for ALL PRINCIPAL CMP UNITS of . . .
A - U (Operational Processes of the Composite Modef Plant)

as they relate to the GENERAL CRITERION BEHAVIOR NUMBER 601:

When given the task of planning Trainee, from recall, will

the overall operation of a _ identify by common name, physical
specific plant for a certain period or functional description, or

of time, and confronted with the other standard representation
actual condition(s) of the waste- thereof, the process unit(s)

water entering or of the waste- ~directly involved in dealing with
stream within the plant, or a “the condition(s) and will describe
verbal description or other how the unit(s) deal with the
standard representation there- specified condition(s).

of . . .

STIMULUS DETAIL: For units of CMP PROCESS A - U, the general stimulus (S)

above implies appropriate representation of at least
the following . . .-

1. These conditions or these characteristics of the wastestream: flow
(high, 1ow), level (high, low), temperature (high, 1ow), pH (high, low),
color, odor (e.g., HpS, hydrocarbons, etc.), toxic gases, floating-
material (e.g., rags, sticks, etc.), turbidity (high, 1ow), suspended
solids (high, 1ow), industrial wastes (e.g., heavy metals, oils, etc.),
septic sewage, 011, grease, velocity, sludge density (high, low), .
calorific value (high, low), grit composition (inorganic, organic), . #
BOD, COD, foam, DO, ice, gas, %inc. €05, CHg, HoS), alkalinity (high,
low), settleable matter, relative stagﬂity, acidity, volatile acids,
volatile solids, S.V.I., S.D.I., sludge age, chloride, chlorine residual,
chlorine demand, ‘ammonia nitrogen, nitrite nitrogen, nitrate nitrogen,
organic and total Kjeldahl nitrogen, coliforms, orthophosphate,
conductivity, sludge filterability.

RESPONSE DETAIL: For units of CMP PROCESS A - U, the general response (R) |
' above implies appropriate representation of at least
the following . . . - )

Continued on following page




Continued from previous page, Specific Behavior 601 A - U

.1, Consideration of these wastestream cond1t1ons as they relate to various

process units: -
Flow as it relates to A, B, C, D, E, F, G, H, I, J, K, L, M, N, O, P,
"~ Q, R, S, T, U,V '

Level as it re]ates to A, c,bD,E, F, G, H, I, K, L, N, O, R
Temperature 2s it relates to A, E, F, I, J, K, L, P ’

pH as it relates to A, B, C, D, E, F, 6, H, I, J, K, L, M, N, 0, R, §, Q
Color as it relates to A, B, E, F, G, I, Q

Odor as it relates to A, B, E, F, G, I, K, L, N, P, Q
Toxic gases as they relate to A, B, C, K, L, U
Floating material as it relates to A, C, D, E, H, I, Q
Turbidity as it relates to D, E, F, G, H, I,
Suspended solids as they re]ate to D, E, F, G, H, I, Q ,
Industrial wastes as they relate to A B, C, D E, F, G, H, I, J, K, L,
M, N, O, P, S, Q
Septic sewage as it relates to A, B, D, E, F, G, I, K, Q
0i1 as it relates to A, B, E, Q

Grease as it relates to A, B, E, H, Q
Velocity as it relates to A, B, C, D, E, F, G, H, I, N, R, S
Sludge density as it relates to E, H, J, K, L, M, O, P, Q, R, S

Calorific value as it relates to P
Grit composition as it relates to D,
BOD*as it relates to B, E, F, G, H
COD as it relates to B, E, F, G, H
Foam as it relates to A, B, E
DO as it relates to A, B, G, H, I,
Ice as it relates to A, ¢, D, E, F, G, H, I, Q, R, S
Gas as it relates to K, L, U . '

~ Alkalinity as it re]ates tol,Jd, K, L, M, 0
Settleable matter as it re]ates to A D, E, I,Q - ’ : :
Relative stability as it relates to B, F, G, I, N, Q
Acidity as it relates to A, B, C, D, E, F, G, H, I, J, K, L, M, N, O, R,

S’ Q ‘ ‘

Volatile acids as they relate to K, L
S. V, I, as it relates to G
S. D. I. as it relates to G

‘Sludge age as it relates to G oo ~
Chloride as it rélates to E, Q . o
Chlorine residual as it relates to N, Q

[ X
—tw W

Chlorine demand as it relates tooB, N, Q

Ammonia nitrogen as it relates to E, F, G, I, K, L, Q

Nitrite nitrogen as it relates to E, F, G, I, Q

Nitrate nitrogen as it relates to E, F, G, I, Q .

Organic and total Kjedahl nitrogen as they relate to E, F, G, I, K, L, Q@
Coliforms as they relate to B, F, G, I, N, Q - '

Orthophosphate as it relates to E, F, G, I, Q ,
Conductivity as it relates to E .




SPECIFIC BEHAVIOR
CURRICULUM GUIDELINES ﬂﬂ.A -U
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

Continued from previous page, Specific Behavior 601 A - U

b

2. Consideration of these process variations: trickling filter (roughing,
polishing, standard rate, high rate, single stage, two stages), aeration
(conventional, step, tapered, complete mix, contact stabilization, bio-
sorption, modified high rate, extended aeration, aerated lagoon, Kraus).

3. Essential use of these terms (not aTready implied): recirculation.

463 322



SPECIFIC BEHAVIORY
: CURRICULUM GUIDELINESR 62 A - U
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

SYSTEMS INTERACTION skill and knowl edge for ALL PRINCIPAL CMP UNITS of . ..
A - U (Operational Processes of the Composite Modef Plant)

as they relate to the GENERAL CRITERION BEHAVIOR NUMBER 602:

S — R
When given the task of planning Trainee will recall the name(s) of
the overall operation of a relevant types of data and
specific plant for a certain reference tools needed, and using
period of time, and confronted the reference tools will deter-
with an actual common industrial mine the specific data needed and
waste, or a common name, verbal will describe the possible
description, or other standard effect(s) of the waste (if
representation thereof . . . present in plant's influent) on
the plant's treatment process and
on the receiving stream.

STIMULUS DETAIL: For units of CMP PROCESS A - U, the general stimulus (S)

above implies appropriate representation of at least |,
the following . . . v '

1. These-wastes: metal wastes (chromates), phenolic wastes, dairy wastes,
cannery wastes, petrochemical, pesticide, cyanides, acid wastes,
alkaline wastes, volatile organic wastes, inorgaric solids (dissolved
and particulate) meat packing, textile wastes, tannery wastes,
pharmaceutical, brewery, distillery, explosive and flammable, paper and
pulp, laundry, radioactive wastes.

RESPONSE DETAIL: For units of CMP PROCESS ‘A - U, the general response (R)
: . above implies appropriate representation of at least
the following . . . .

1. Use of these reference tools: industrial waste survey, waste treat-
ability studies, industrial waste texts and journals, plant flow
diagrams. :

2. Consideration of these effects: corrosion, deposition, slime growths,

: chlorine demand, plugging, wear of equipment, overload of mechanical
equipment, overload of process um'te?e.g.. organic, solids or hydraulic,
etc.), loss of biological growth, impairment of capacity, upset of
chemical equilib¥ium, health risk to persons, explosion hazard,
biological kills, economic loss, esthetic and recreational losses.

Continued on following page

b
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Continued from previous page, Specific Behavior 602 A - U

" Pulp and paper as they relate to A,

Consideration of these 1ndustr1a1 wastes as they affect vamous process
units: _

Metal as it relates to A, E, F, G, I, K, L, Q
Phenolic as it relates to A, B, F, G, I, K, L, N, Q
Dairy as it relates to A, B, F, G, I, K, L, Q

Cannery as it relates to A, B, C, D, E, F, G, H, I, K, L, Q
Petrochemical as it relates to A, B, E, F, G, I, K, L, Q, P

Pesticide as it relates to A, F, G, I, K, L, Q

Cyanide as it relates to A, B. F, G, I, K, L, N, Q

Acid as it relates to A, B, C, D, E, F, G, H, I,J, K, L, M, N, O, P, Q,

S -
Alkaline as it relates to A, F, H, I, K, L, Q
Volatile organic as it relates to A, B, F, G, I, K, L, Q
Inorganic solids as they relate to A, E, F, G, I K, P, Q
Meat as it relates to A, C, D, E, F, G, I, K, L, N, Q, S
Textile as it relates to A, C, E, F, G, I, K, L, Q
Tannery as it relates to A, C, D, E, F, G, I, K, L
Pharmaseutical as it relates to A, B,. F, G, I, K, L, Q
Brewery as it relates to A, F, G,

1
F, G
I, P Q
Distillery as it relates to A,~F, G, I, Q
e to A,
? ]

Q

. e
-

Explosive, flammable as they relat P

D’ E’ F’ G’ I! K’ L!Q

Laundry as it relates to A, F, G, I,

Radigac;ive as it relates to A,’B, C, D, E,.F, G, H, I,J, K, L, M, N,
’ Q ' '

Consideration of these process variations: trickling filter (roughing,

"polishing, standard rate, high rate; single stage, two stages), aeration

(conventional, step, tapered complete mix, contact stabilization, bio-
sorption, modi"l’ied high rate, extended aeration, aerated 1agoon, Kraus.

466 .
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SPECIFIC BEHAVIOR @
CURRICULUM GUIDELINESM 603 A - U
WASTEWATER PLANT OPERAT ION TRAINING PROGRAM CRITERIA

SYSTEMS INTERACTION skill and knowledge for ALL PRINCIPAL CMP UNITS of . . .
A - U (Operational Processes of the Composite Model PLant)

as they relate to the GENERAL CRITERION BEHAVIOR NUMBER 603:

S — R
When given the task of planning Trainee, from recall, will des-
the overall operation of a speci- cribe the purpose of the process
fic plant for a certain period of unit within a treatment plant and

time, and confronted-with an how its function relates to other

"~ actual process unit, or a common units within the plant.

name, functional or physical
description, or other standard
representation thereof . . .

STIMULUS DETAIL: For units of CMP PROCESS A - the geheral stimulus (S)
above implies appropriate rep}*esentatwn of at 1east
the. following . . o

1. These process units:

Collection - Combined system with industrial waste
Prechlorination - Vacuum chlorinator with automatic feed to pipe,
pneumatic control, and electrical evaporator

Screewning and grinding - Mechanically cleaned bubbler control unit with
grinder.

Grit removal - Aerated unit with bucket elevator
Primary sedimentation - Rectangular unit with telescopic valve draw off,
' density meter time clock, and trough with scraper

Trickling filtration - Rotary distributor, standard rate unit with
dosing tank

Aeration - Diffused air unit with swing type diffuser producing fine
bubbles

Secondary sedimentation - Circular, peripheral feed unit with suction

Pond stabilization - Aerobic pond

Thickening -- Floatation unit with air :

First stage digestion - Fixed cover, gas recirculation unit with
external heat exchanger

Second stage digestion - Floating cover unit with gas storage

Sludge conditioning - Chemical conditioning unit with counter-current
elutriation

Postchliorination - Vacuum ch10r1 nator wi th automatic feed to pipe and
close 1oop pneumatic control

Sludge dewatering - Vacuum filter unit with cloth; Continuous feed
centrifuge unit

Continued on following page
467 ans
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Continued from previous page, Specific Behavior 603 A - U

Solids disposal - Multiple hearth incinerator unit

Effluent disposal -~ Direct reuse system

Flow measurement - Centralized recording and totalizing system incTuding
Parshall flume, Venturi meter, magnetic flow meter, and rotameter

Pumping and piping - System with magnetically connected, pneumatically
controlled, diesel driven, centrifugal pumps; speed reducer connected,
electrically controlled, motor driven, positive displacement pumps;
and the piping appropriate thereto.

Electric power - System using delta transformers, generators, electrical

- switch gear, automatic circuit actuators on motors, and telemetering
with alarms : ' -

Gas power - System with internally produced gas with high pressure tanks

© and rootary positive displacement compressors

RESPONSE DETAIL: For units of CMP PROCESS A - U, the general response (R)

above implies appropriate representation of at least
the following . . :

Consideration of these reasons or causes: collection of domestic waste-
water, floating solids, industrial wastewater, storm water; removal of
odor, color, floating solids, suspended solids, settleable solids,
colloids, dissolved 'solids, biological solids, ammonia - N, nitrate - N,
phosphorous, organic - N, total nitrogen, chlorine demand, BOD, COD,
coliforms; reduction of odor, color, floating solids, suspended solids,
settleable solids, colloids, dissolved solids, biological solids,
ammonia - N, nitrate - N, organic - N, total - N, phosphorous, chiorine
demand, BOD, COD, total and volatile solids; production of gas (inc.
methane, COp, nitrogen), soil conditioner, reuseable water.

Consideration of these process units as they relate to various other
process units: . :

as it relates toB, C, D, E, F, G, H, I, R, S, Q

as it relates toE, F, G, I, Q, S

‘as it relates to D, E, F, G, I, K, P, Q, S ;

as it relates toE, G, H, I, K, L, P, Q, R, §

as it relates toF, G, H, I, J, K, L, M, 0, P, Q, R, S

as it relates to H, Q, R, S
as it relates to H, Q, R, S .
as it relates toF, G, J, K, L, M, N, O, P, Q, S
as it relates to N, Q, R, S

as it relates to K, L, N, O
as it relates tolL, S

as it relates to M, 0, P, R
as it relates to 0, P, R, S
as it relates to Q, S

as it relates to P, S

as it relates to S

CVOZIXIr-rXRGU=IOMMOO®EI>

. Continued on following page
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SPECIFIC BEHAVIORE - .

' CURRICULUM GUIDELINESE GB A - U’
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA. _

Continued from préyious page, Specific Behdavior 603 A - U

-’ E’ F, G’ H’ I.’ J’ k’ L’ M’

~Qas it relates to B, (, D N, 0

" Ras it relates to A, B, C, D, E, F, G, H, I,J, K, L, M, N, O, P, Q, S~
Sas it relates to A, B8,C, D, E, F, G, H, I, Jd, K, L, M, N, 0,'P; Q, R
T aS it FE]ates tO A, B, c’ D, E’ F, G, H’ 'I,. J; K, L_, M, N, 0, P,_ Q, R, S '
U as it relates to K, L, S ‘

: . - @ ° s

3. Consideration of these process variations: trickling filter (roughing, -
polishing, standard rate, high rate, single stage, two “stage), aeration

i (convedtional, step, tapered, complete mix, contact stabilization, bio- .
sarption, modified high rate, extended aeration, aerated lagoon, Kraus).. k"

¢ o .
- ' ’ Foy
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SPECIFIC BEHAVIOR
: CURRICULUM GUIDELINES Gm A-U
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

SYSTEMS INTERACTION skill and knowiedge for ALL PRINCIPAL CMP UNITS of . . .

'

A - U (Operational Processes 0f the Composite Medef Plant)

as they relate to the GENERAL CRITERION BEHAVIOR NUMBER 604:

s & ——>. R
When given the task of planning Trainee will recall the name(s) of
the laboratory contirol procedux es relevant reference tools needed,
~— of a specific pléht . . . ~ | and using the reference tools will

y , : P identit; appropriate sampling

_ Do ‘ locations and will describe the
e ‘ ~ sfgnificance to the plant as a
‘ ' ' . whole of each sampling location.

STIMULUS DETAIL: For units of CMP PROCESSES A - U. the general .stimulus (S) -
above implies appropriate representation of at 1east
the following . . . ] _ R

1. These types of plants with flows up to 10 MGD;

Pr18ar% pgan% 1lr}c1uding process units A, B. ¢, D, E, J, K. L M, N, O, P.
’ [ 3
Secondary p]ant including process umts A, B, C, D E. F, H, J Ks-L, M,
- N, O, P,Q,R,S, T, U
Secondary plant 1nc1ud1ng process umts A, B, C, D, E, G H, J K, L, M,
’ N,O, P,Q,R,S, T, U N
Lagoon 1nc1ud1ng process units A; I, Q, R, S, T : ’

o o}

RESPONSE DETAIL: For units of CMP PROCESSES A - U, the general response (R)
above implies appropriate representation of at least

the following . . .

. 1. Use of these reference tools: standard methods for the examination of

water and wastewater, simplified laboratory procedures fot wastewater .
examination, plant flow diagram. .

~ 2. Consideration of this combination of units: all individual units.

F, G, H, I), sludge hand]ing (J, K, L; M, O, P), ‘total plant (B - Q).
Tests shou]d _be run on influent and effluent of combination of units):

> T , Continued on following page

/., ’. .| .

K\ B preliminary units (B, C, D), primary units (B, C,-D, E), secondary units .
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S

e R N
rd - '
Continued from previous page, Specific(BehaVior 604 A - U

- Note: preliminary units (pre
s, primary units pri
) secondary units Su

sludge hand1ing (SH

total plant (Tp

3. king these laboratory samples_at these locations for these analyses:
3 able matter [composite - none; grab - E, H, pre, pri, SU, TP], rela-
tive stability [composite - none; grab - Q], pH [composite - E, F, G, H, I,
J, K, L, M, 0, P, Q, pre, pri, SU,”SH, TP; grab - A (influent)], total
acidity [composite - A (influent); grab - A (influent)], total acidity for
sludge [composite - none; grab - K, L], volatile acids [composite - none;
grab - K, L, SH], alkalinity of wastewater and sludge [composite - A (in-
fluent); grab - K, L, M, SH], total suspended and_volatile suspended solids -
[composite - E, H, pri, SU, TP; grab - E, G, H, Q, pre, pri, SU, TP],
total and volatile solids [composite - TP; grab - A (influent), J, K, L,
M, 0, P, SH], settleable solids for activated sludge [composite - none;
grab - G], S.V.I. [composite - none; grab - G], S.D.I. [composite - none;
rah - G], sludge_age [composite - none; grab - G, SU], dissolved oxygen
: %com site - none; grab - G, H, I, Q, SU], biochemical oxygen demand
[compogite - A (influent), E, H, 9. pre, pri, SU, TP; grab - A (influent),
E, H, Q, pre, pri, SU, TP], chemicai oxygen demand [composite - A

(influent), Q, pre, pri, TP; grab - A (influent )], chloride [composite -

. A (influent); grab-- A (influent)], chlorine residual [composite - none;
grab - B, N], chlorine requirement [composite - none; grab - B, N],
ammonia nitrogen [composite - none; grab - A (influent), Q], nitrate
nitrogen [composite - none; grab - Qi. organic and total Kjeldahl nitro-
gen [composite - none; grab - A (influentg, Q], % CO2 [composite - none;
grab - K, L, V], % HoS [composite - none; grab - K, L, V], % CHq [compos-
ite - none; grab - K, L, V], grease [composite - A, D, E,'K, L; grab -

A, D, E, K, L], temperature [composite - none; grab - C, K, L], coliform
[composite - none; grab - Q], nitrite [composite - none; grab - Q], ‘
sludge filterability [composite - L, M, 0; grab - L, M, Og. orthophosphate
[composite - none; grab - Q], conductivity tcomposite < none; grab - A],
mechanical analysis of grit [composite - B; grab - B]. ~

N

. p




SPECIFIC BEHAVIOR -
CURRICULUM GUIDELINESf 605 A -.U
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

SYSTEMS INTERACTION skill and knowledge for ALL PRINCIPAL CMP UNITS of . . .
A - U (Operational Processes of the Composite Model PlLant)

as they relate to the GENERAL CRITERION BEHAVIOR NUMBER 605:

S i R
When given the task of making - Trainee will recall the name(s) of
preliminary proposals regarding relevant types of data and reference
‘the wastewater treatment needs ' tools needed, and using the
of a specific community area . . . " reference tools will determine the

specific data needed and will name
the most probable processes needed
in a treatment plant to meet the
conditions indicated and will pre-
pare a simple 1ine diagram showing
the relationship of the named
processes.

STIMULUS DETAIL: For units of CMP PROCESSES A - U, the general stimulus (S)

above implies appropriate representat1on of at least
the following .

f 1. These types of communities: populations of 5,000; 10,000; 25,000; 50,000.

RESPONSE DETAIL: For units of CMP PROCESSES A - U, the general responsé’(R')

above implies appropr1ate representat1on of at least
the following .
1. Use of these reference too]s census records; USGS stream data, state

stream requ1rements or state effluent requirements, river basin planning
studies.

2. Use of these types of data: STORET laboratory reports, wastewater flow
records, trends (e.g., population, economic, industrialization,
recreation, etc.). .

3. These types of plants wiéﬁ f]ows _up to 10 MGD:

' Primary plant including process units A, B, C, D, E, J, K, L, M, N, 0,
’ P,Q, R, S, T,

'Secondary p]ant 1nc1ud1ng process units A, B, C, D, E, F, H, J, K, L, M,
N,O,P,Q,R, S, T, U

Secondary p]ant 1nc]ud1ng process units A, B, C D, E, G, H, J, K L, M,
N,O,P,Q, R,S, T, U

Lagoon 1nc]ud1ng process units A, I, Q, R S T

S o . v S W —




| SPECIFIC BEHAVIOR
" CURRICULUM GUIDELINES oA -V
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

SYSTEMS INTERACTION skill and knowledge for ALL PRINCIPAL CMP UNITS of . . .
A - U (Operational Processes of the Composite Model Plant)

as they relate to the GENERAL CRITERION BEHAVIOR NUMBER 606:

tr
i

S — R

When given the task of plan- Trainee will recognize the disaster

ning the overall operation of as such and, from recall, will

a specific plant for a certain identify the probable related

period of time, and confronted operational disruptions, plant

with an actual major disaster damages, and threats to health, and

(condition) that is in either will recall-the names of relevant

a possible, pending, or reference tools (e.g., guides, etc.)

occurred status, or a verbal available for use, and using the

description or other standard reference tools will describe the

representation thereof . . . ~indicated immediate and/or long
term preventive and/or corrective
measures; using the reference tools
trainee will actually perform the
indicated procedure.

STIMULUS DETAIL: For units of CMP PROCESSES A - U, the general stimulus (S)

above implies appropriate representation of at least
the following . . .

1. These conditions or these characterist1cs flood, earthquake, war,
sabotage, fire, explosion, structural failure, tota] process unit
fa11ure

RESPONSE DETAIL: For units of CMP PROCESSES A - U, the general response (R)
above implies appropriate representation of at least
the following . .

1. Consideration of these effects: loss of 1ife; injury, i]]ness,‘
detrimental effect on receiving water, public health, destruction or
damage to unit processes and associated components, overload of unit

processes, contamination of surrounding environment .loss of supp11es
and records.

2. Consideration of these points: emergency and Tong term pubiic notice;

dealings with unions; legal, insurance, governmental officials (e.g.,
police, fire, health, civil defense, etc. ); design’ engineers

Cont1nued on fol]ow1ng page
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- Continued from previous page, Specific Behavior 606 A - U:

3. Use of these reference tools: ™ plans of related organizations (e.g.,

"~ civil defense, fire department, police department, Corps of Engineers,
public health service, etc.), flow diagram, engineering design specifica-
‘tions, "as-built" plans, "WPCF manual #11", equipment manufacturers
manual, plant operational and maintenance manual, disaster plan for

plant.




SPECIFIC BEHAVIOR
. CURRICULUM GUIDELINES | 607 - A
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIAQ.

e
SYSTEMS INTERACTION skill and knowledge for ALL CMP UNITS of . . .

A [Collection)

as they relate to the GENERAL CRITERION BEHAVIOR NUMBER 607:

S _— R

When given the task of relating Trainee, from recall, will identify
optional process units, and con- by common name, physical or func-
fronted with a common name, physi- tional description, or other stand-
cal or functional description or ard representation thereof, the
other standard representation of “PRINCIPAL" process un1t(s$ or

a process unit, or a component ' unit component(s) to which the
thereof, designated "OTHER" in "OTHER" unit or unit component

the CMP . . . relates and will recall the name(s)

of relevant types of data and
reference tools needed, and using
the reference tools will deter-
mine the specific data needed and
) will describe how the units or
unit components are similar and/or
different functionally and/or
mechanically. -

STIMULUS DETAIL: For units of CMP PROCESS A, the generaf stimulus (S)

above implies appropriate representation of at least
~  the following .

1. The units, or unit components, implied by these "OTHER" designators
from the CMP: sanitary system with industrial waste, combined system
“without industrial waste, sanitary system without industrial waste,
storm system, industrial system.

RESPONSE DETAIL: Fdr-uhits,of CMP PROCESS A, the generai response (R)

above implies appropriate representation of at least-
the following . . .

1. Use.of these reference tools: process unit or component manufacturers
1ists, bulletins, and catalogs; laboratory reports; operations manuals;
wastewater treatment manuals, journals, and texts.-

Continued on following page




Continued from previous page, Specific Behavior 607-A"

2,

\

Consideration of these parameters: Comparative (simply more or less); -
capital, operation, and maintenance costs; flow handling capabilities;
waste handling capabilities (e.g., types, etc.); efficiency capability; .
degree of-control achievable; relfability (freedom from failure); depend-
ency on surrounding environment (e.g., soil, etc.); personnel monitoring
required; parts requirements and availability; skills needed for opera-
tion and maintenance; resistance to upset; nuisance to neighbors; land

requirements. . A

Essential use of these terms (not already implied): f]O\:I variations,
corrosiveness, overflow regulation. T

.
\ » ) 5
'
.
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SYSTEMS INTERACTION skill and knowledge for ALL CMP UNITS of . . .

B (Prechlorination)

SPECIFIC BEHAVIOR
CURRICULUM GUIDELINES
WASTEWATER PLANT 'OPERATION TRAINING PROGRAM CRITERIA

e/ -8

as they relate to the GENERAL CRITERION BEHAVIOR NUMBER 607:
| S — R

When given the task of relating
optional process units, and con-
‘fronted with a common name, phys
cal or functional description, o
other standard representation of
a process unit, or a component
thereof, designated "OTHER" in
the CMP . ., .

¥

STIMULUS DETAIL:

y

.

S

Trainee, from recall, will identify
by common name, physica] or func-
tional description, or other stand-
ard representation thereof, the
"PRINCIPAL" process unit(s) or
unit component(s) to which the
"OTHER" unit or unit component
relates and will recall the name(s)
of relevant types of data and
reference tools needed, and using
the reference tools will deter-
mine the specific data needed and
will describe how the units or .
unit components are similar and/or
different functionally and/or
mechanically.

For units of CMP PROCESS B, the general stimulus (S)

above 1mp11es appropriate representation of at least

the following .

1. The units, or unit components, implied by these "OTHER" designators

from the CMP:

vacuum chlorinator with automatic feed to pipe, electrical

.control, and electrical evaporator; solutior feed chlorinator with dis-
charge to pipe; solution feed chlorinator with discharge to channel;
solution feed chlorinator with discharge to basin; vacuum ch]orinator

~ with electrical evaporator and discharge to channel; vacuum chlorinator
with electrical evaporator and discharge to basin; eh]orinator with

only manual control.

RESPONSE DETAIL:

1. Use of these reference tools:
1ists, bulletins, and catalogs;
wastewater treatnent manuals , Journa]s and texts.

‘For units of CMP PROCESS B, the general response (R)
above implies appropriate representation of at least
the fo]]dwing,. R

process unit or i:onponent manufacturers
laboratory reports; operations manuals;

Continued on following page
215



antinued',from previéUs page, Specific Behqvior 607-B

2.

Consideration of these parameters: Comparative (simply more or less);
capital, operation, and maintenance costs; flow handling capabilities;
waste hand1ing capabilities (e.g., types, etc.); efficiency capability;
degree of control achievable; relfability (freedom from failure); depend-
ency on surrounding environment (e.g., sofl, etc.); personnel monitoring
required; parts requirements and availability; skills needed for opera-
tion and maintenance; resistance to upset; nuisance to nefghbors; land
requirements. : . .

Essentidl use of these terms (not already implied): ;solutio ' ed.
dry chlorine handling, mixing, manual feed. P ) : s feed,
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SPECIFIC BEHAVIOR

CURRICULUM GUIDELINESRE f7 - C

WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

SYSTEMS INTERACTION sk'lli and knowledge for ALL" CMP UNITS of . . .

C (Screening and Grinding) =~ -

as they relate to the GENERAL CRITERIO_N BEHAVIOR NUMBER 607:
S — > R

When given the task of relating
optional process units, and con-
fronted with a common name, physi-
cal or _functional description, or
other standard representation of

Trainee, from recall, will identify
by common name, physical or func-
tional description, or other stand-
ard representation thereof, the

"PRINCIPAL" process unit(sf or

a process unit, or a componentes
thereof, designated "OTHER" 1n
the CMP . . . :

unit component(s) to which the
"OTHER" unit or unit component
relates and will recall the name(s)
of relevant types of data and
reference tools needed, and using
the reference tools will deter-
mine the specific data needed and
will describe how the units or
. - unit components are similar and/or
. different functionally and/or -
. ' mechanically.

»’
. STIMULUS DETAIL: For units of ChP PROCESS C, the general stimulus ($)

above implies appropriate representation of at least
the following . . . .

1. The units, or unit components, implied by these "OTHER" destgnators
from the CMP: mechanically cleaned electrode control unit with grinder,
mechanically cleaned timer control unit without grinder, mechanically
cleaned electrode control unit without grinder, mechanically cleaned
float control unit without grinder, mechanically cleaned manual control
unit without grinder, mechanically cleaned bubbler control unit without
grinder, mechanically cleaned timér control unit with grinder, mechani-
cally cleaned float control unit with grinder, mechanically cleaned
manual control unit with grinder, coominution unit, fine screen unit,

4 disc screen unit, band screen unit, drum screen unit, oscillating
; screen unit, hand cleaned rack unit, wire wedge screen unit.

RESPONSE DETAIL: For units of CMP PROCESS C, the general response (R)

above implies appropriate representation of at least
the following . . .

J Continued on following page
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Continued from previous page, Specific Behavior 607-C

1. Use of these reference tools: process unit or component manufacturers
1ists, bulletins, and catalogs; laboratory reports; operations manuals;
wastewater treatment manuals, journals, and texts. -

2. Consideration of these parameters: Comparative (simply more or less);
capital, operation, and maintenance costs; flow handling capabilities;
waste handling capabilities (e.g., types, etc.); efficiency capability;
degree of control achievable; rel{ability (freedom from faflure); depend-
ency on surrounding environment (e.g., soil, etc.); personnel monitoring
required; parts requirements and availabil{ity; skills needed for opera-
tion and maintenance; resistance to upset; nuisance to neighbors; land
requirements. '

3. Essential use of these terms (hot already implied): control method,
mechanical\cOnfiguration. :

482
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SPECIFIC BEHAVIOR
CURRICULUM GUIDELINES§ 607 - D
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

SYSTEMS INTERACTION skill and-knowledge for ALL. CMP UNITS of . . .
D (Gnit Removal)

——

as they relate to the GENERAL CRITERION.BEHAVIOR NUMBER 607:

\ S - . R

When given the task of relating Trainee, from recall, will identify
optional process units, and con- by common name, physical or func-
fronted with a common name, physi- * tional description, or other stand-
cal or functional description, or ard representation thereof, the
other standard representation of "PRINCIPAL" process unit(s) or

a process unit, or a component unit component(s) to which the °
thereof, designated "OTHER" in "OTHER" unit or unit component

the CMP . . . . relates and will recall the name(s)

of relevant types of data and
reference tools needed, and using
the reference tools will deter-
mine the specific data needed and
will describe how the units or
unit components are similar and/or
different functionally and/or
mechanically.

STIMULUS DETAIL: For units of CMP PROCESS D, the general stimulus (S) b

above implies appropriate representat1on of at least -
the following .

1. The units, or unit components, implied by these "OTHER" 4ps1gnators
from the CMP aerated unit with screw conveyor, aerated unit with air
1ift, aerated unit with clam shovel, velocity control unit with screw.
conveyor, velocity control unit with bucket elevator, velocity control
unit with clam shovel, surface overflow unit with screw conveyor,
surface overflow unit with bucket e]evator, surface overfiow unit with
rake. cyc]one unit.

RESPONSE DETAIL: For units of CMP PROCESS D, the general response (R)

above implies appropriate representation of at least
the following . . .

- 1. Use of these reference tools: process unit or component manufacturers

1ists, bulletins, and catalogs; laboratory reports: operations manua]s,
wastewater treatment manua1s, Journals, and texts.

Continued on following page °
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Continued from previous page, Specific Behavior 607-D

2. Consideration of these parameters: Comparative (simply more or less); : ‘
capital, operation, and maintenance costs; flow handling capabilities; : |
waste handling capabilities (e.g., types, etc.); efficiency capability;
degree of control achievable; reliability (freedom from failure); depend-
ency on surrounding envircnment (e.g., soil, etc.); personnel monitoring
required; parts requirements and availability; skills needed for opera-

- tion and maintenance; resistance to upset; nuisance to neighbors; land
requirements. : ' ‘

3. Essential use of these terms (not already implied): mechanical.configura-
tion (type of removal), primary removal .method. _ -




SPECIFIC BEHAVIOR
CURRICULUM GUIDELINES§ 607 - E
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

SYSTEMS INTERACTION skill and knowledge for ALL CMP UNITS 6f « o

E (Primary Sedimentation)

I
i

as they relate to the GENERAL CRITERION BEHAVIOR NUMBER 607:
- S —_— R

When given the task of relating

optional process units, and con- by common name, physical or func-

fronted with a common name, physi-. tional description or other stand- .

cal or functdonal description. or ard representation thereof, the

other standard representation of "PRINCIPAL" process unit(s) or

a process unit, or a component unit component(s) to which the

thereof, designated "OTHER" in "OTHER" unit 'or unit component

the CMP . . . _ - relates and will recall the name(s)

K of relevant types of data and-

© reference tools needed, and using

+ the reference tools will deter-
mine the specific data needed and
will describe how the units or
unit components are similar and/or
di fferent functionally and/or
mechanically.

> .

STIMULUS DETAIL: For units of CMP PROCESS .E. the general stimulus (S) . |
R above implies appropriate representation of at least

A the following .

1. The units, or unit components, implied by these "OTHER" designatbrs
from the CMP: circular unit with telescopic. valve draw off, density
meter time clock, and trough with scraper; rectangular unit with sight
glass, direct-draw off| and trough with scraper;. rectangular unit with
sight glass, directdraw off, and helical skimmer; circular unit with
sight glass, trough wigh scraper, and direct sludge draw off; circular
unit with sight*glassg trough with scraper, and telescopic valve draw

off; rectangular unjf-with helical skimmer and density meter time clock; .

: «wrectangular unit with helical skimmer and telescopic valve draw off;
"+ square unit; imhoff>tank; septic tank; lagoon, two story mechanical
unit, evacuator uﬁjt S

= . s ' w0
RESPONSE ‘DETAIL: For units of CMP PROCESS E, the general response (R)

above implies. appropriate represe/fation of ‘at least
:the following .

. 7continued on foi?pwinq(bqge

P -t N o

Trainee, from recall, will identify




1.

. Co_ntinu,ed,from previous page, ‘Specifi,c Bé\havior 607-E

Use of these reference tools: . process.unit or i:omponent manufacturers
lists, bulletins, and catalogs; laboratory reports; operations manuals;

“wastewater treatment manuals, journals, and texts, .

Consideration of these parameters: Comparative (simply more or less);

. capital, operation, and maintenance costs; flow handling capabilities;

waste ‘handling capabilities (e.g., types, etc.); efficiency capability;
degree of control achievable; rel{ability (freedom from failure); depend-
ency on surrounding environment (e.g., soil,” etc,); personnel monitoring
required; parts requirements .and availability; skills needed for opera-
tior and maintenance; resistance to upset; nuisance to neighbors; 1land
requirements, . | '

Essential use of these terms: (not already iuip'lied): sludge removal
method, scum removal ‘method, mechanical equipment, control methods.




{"'

the CWP . ., .

TV SPECIFIC BEHAVIOR
' - * - CURRICULUM .GUIDELINES o - F

o NASTENATER PLANT OPERATION TRAINING PROGRAM CRITERIA

A

. -

| |SYSTEM_S INTERACTION ski1l and knowledge for ALL CHP UNITS of e

A ]

F (Tuchung Filtration) . i
. s
.a§ they relate to the GENERAL CRITERION BEHAVIOR NUMBER 607 '
| S — R .
When given the task of re'lating Trainee, from recall, will {dentify
opt1ional process units, and con- _ by common.name, physical or func-

* fronted with a”corvon name, physi- " tional description or other stand-
cal or functional descri ption or ard representation thereof, the’
other standard representation of ~ "PRINCIPAL"™ “process unit(s) or
a process unit, or a component unft .component(s) -to which the
thereof, designated "OTHER" in g "OTHER" unit or unit component

. relates and will recall the namels)
of relevant types of data and ‘
reference tools needed, and using
the reference tools will deter-
mine the specific data needed and
) will describe how the units or
unit components are similar and/or
di fferent functional ly and/or
"mechanical ’Iy.

STIMULUS DETAIL: For units of CMP PROCESS F, the general st‘lmu]us (s)

above 1implies ap/rgpmate representation of at least
_ the following . 7. >

1. The units, or unit components, implied by these “OTHER" designators
from the CMP: rotary distributor, high rate unit; rotary distributor,
roughing unit; fixed nozzle unit.

)

RESPONSE DET/I/ jr units of CMP PROCESS F, the general response (R)
above implies appropriate representation of at least
the foliowing . . . :

s

1. Use of these reference tools: process unit or conponent manufacturers
1ists, bulletins, and catalogs; 1aboratory reports; operations manuals;
wastewater treatment manuals, Journa]s, and texts,

Continued on following page -
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Coriti_nu-ed from previous paQe, Specific Behavior 607<F

2.. Consideration of these parameters: Comparative (simply more or less);
apital, opération, and maintenance costs; flow handling capabilities;
‘waste handling capabilities (e.g., types, etc.); efficiency capability;
degree of control achievable; reliability (freedom from failure); depend-
ency.on surrounding environment (e.g., soil, etc,); personnel monitoring
- required; parts requirements and availability; skills needed for opera:
TF . tion and maintenance; resistance to upset; nuisance to neighbors; land:
requirements, S : ’ ' -

3. Consideration of these p;'ocess variations: trickling filter (roughing,
polishing, standard rate, high rate, single stage, two stages).

-4, Essential use of these terms (not already implied): - distribution, rate
of application, position in plant.

v
L]
o . - %




0

SPECIFIC BEHAVIOR
CURRICULUM GUIDELINES
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

67 - 6

SYSTEMS INTERACTION skill and knowledge for ALL CMP UNITS of . . .

G (AMon)

’

as they relate to the GENERAL CRITERION BEHAVIOR NUMBER 607:

1

S > R

When given the task of relating
optional protess units, and con-
fronted with a common name, physi-
cal or functional description, or
other standard representation of
a process unit, or a component
thereof, designated "OTHER" -in
the CMP . ., . :

1

Trainee, from recall, will identify
by common name, physical or func-
tional description, or other stand-
ard representation thereof, the
"PRINCIPAL" process unit(s) or

" unit component(s) to which the .

"OTHER" unft or unit component
relates and will recall the name(s)

\of relevant types of data and -

l

reference tools needed, and using
the reference tools will deter-

© mine the specific data needed and
- Wil describe how the units or
unit components are similar and/or -

different functionally and/or

. mechanically.

STIMULUS. DETAIL: For units of CMP PROCESS G,wthe general stimlus (S)
above implies appropriate representation of at least

the following . .

1. The units, or unit components, implied by these "OTHER" designators
from the CMP: mechanical aeration unit with turbine and sparger, X
diffused air unit with fixed type diffuser producing fine bubbles,
diffused air unit with swing type diffuser producing large bubbles,
diffused air unit with fixed type diffuser producing large bubbles, flat
plate diffuser, mechanical aeration unit with brush, mechanical aeration
unit with propeller, ejector nozzle aeration unit, ejector aeration unit,

oxygen aeration unit.

RESPONSE DETAIL: For units of (WP PROCESS G, the general response (R)
above implies appropriate representation of at least

the following . .

1. Use of these reference tools:

process unit or component manufacturers

11sts, bulletins, and catalogs; laboratory reports; operations manuals;
wastewater treatment manuals, journals, and texts.

489

Continued on following page
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] Continued from previous page, Specific Béhavior 60_7-6:

?.

Consideration of these parameters: Comparative (simply more or less);
capital, operation, and maintenance costs; flow handling capabilities;
waste handling capabilities (e.g., types, etc.); efficiency capability;
degree of control achievable; reliability (freedom from failure); depend-
ency on surrounding environment (e.g., soil, etc,); personnel monitoring
required; parts requirements and availability; skills needed for opera-
tion and maintenance; resistance to upset;'nuisance to neighbors; -1and
requirements,

Consideration of these process variations: aeration (conventional, .
step, tapered, complete mix, contact stabilization, biosorption, modi-
fied high rate, extended aeration, aerated lagoon, Kraus. 7

Essential use of - these terms (not already implied): method of air applica;
tion, mechanical configuration, type.of gas used..

Q
N} -




A\

WASTEWATER PLANT OPERATION TRAI

H (Secondary Sedimentation)

SPECIFIC BEHAVIOR
CURRI CULUM GUIDELINES
NING PROG\RAM CRITERIA

!

67 - H

' SYSTEMS INTERACTION skill and knowledge for ALL CMP UNITS of . . .

as they relate to the GENERAL CRITERION BEHAVIOR NUMBEk 607 :

8]

s =~ —_—T R

When given the task of relating
optional process units, and con-
fronted with a commn name, physi-
cal or functional description, or
other standard representation of
a process unit, or a component”
thereof, designated "OTHER" in
the CMp . . . )

r

Trainee, from recall, will {dentf fy
by common name, physical or func-
tional description, or other stand-
ard representation thereof, the
"PRINCIPAL" process.unit(s} or
unit component(s) to which the
"OTHER" unit -or unit component
relates and will recall the name(s)

" of relevant types of data and

reference tools needed, and using
the reference tools will deter-

mine the specific data needed and -

will describe how the units or
unit components are similar and/or
different functionally and/or
mechanically.

» STIMULUS DETAIL: For units of CMP PROCESS H, the general stimulus (S)
s above implies appropriate representation of at least

the fol_lowing ...

1.+ The units, or unit components, implied by these "OTHER" designators
from-the CMP: circular, center feed unit with suction; rectangular
unit; circular, center feed unit with scraper; circular, peripheral
feed unit with scraper; tube settler unit; square unit. '

RESPONSE DETAIL: .For units of CMP PROCESS H, the general response (R)
above implies appropriate representation of at 1least

the following . . .

1. Use of these reference tt;ols: process unit or component manufacturers

lists, bulletins, and catalogs; laboratory reports;.operations manuals:; P

* wastewater treatment manuals, journals, and texts.

Continued on follou_nng page
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Continued from p;‘evious page, Specific Behavior 607-H:

2.

- capital, operation,.and maintenance costs; flow han
- waste handling capabilities (e.g., types, etc.); efficiency capability;

\,
D
»

\

.

Consideration Bf these parameters: Comparative (siw?lj_ more or less);
dling capabilities; .

degree of, control achievable; reliability (freedom from failure); depend-

“ency on surrounding environment (e.g., soil, etc.); personnel monitoring

required; parts requirements and availability; skills needed for opera-
tion and maintenance; resistance to upset; nuisance to neighbors; land
requirements. _ - \ :

Esseﬁtial'use of these terms (not already impllied)_: shape, method of
sludge collection, method of flow distribution.



SPECIFIC BEHAVIOR .
CURRICULUM GUIDELINESR 6/ - I
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

SYSTEMS INTERACTION skill and knowledge for ALL CMP UNITS of . . .

I (Pond Stabilization)

as they relate to the GENERAL CRITERION BEHAVIOR NUMBER 607: .

S — R

When given the task of relating Trainee, from recall, will identify
optional process units, and con- by common name, physical or func-
fronted with a common name, physi - " tional description, or other stand-
cal or functional description, or ard representation thereof, the
other standard representation of "PRINCIPAL" process unit(sf or’

a process unit, or a component unit component(s) to which the
thereof, desi gnated "OTHER" in "OTHER" unit or unit component
the CMP - ) - relates and will recall the name(s)

of relevant types of data”and
reference tools needed, and using
the reference tools wi'll deter-
mine the specific data needed and
will describe how the units or
unit components are similar and/or
- different functionally and/or
mechanically.

STIMULUS DETAIL: For units of CMP PROCESS I, the general stimulus (S)
. . above implies-appropriate representation of at least
the following . . .

1. The units, or unit components, 1mphed by these "OTHER" designators
from the CMP facultative pond, anaerobic pond.

(]

RESPONSE DETAIL: For units of CMP PROCESS I, the Yeneral response (R)
above implies appropri ate representation of at least
the following . . . ;

1, Use of these reference tools: process unit or component manufacturers
1ists, bulletins, and catalogs; laboratory reports; operations manuals;
wastewater treatment manuals, journals, and texts.

Continued on following page




“Continued from prévious page, Specific Behavior 607-1

2, Consideration of these parameters: Comparative (simply more or less);
~ capital, operation, and maintenance costs; flow handling capabilities;

- waste handling capabilitie$ (e.g., types, etc.); efficiency capability;
degree of control achievable; relfability (freedom from failure); depend- :
ency on surrounding environment (e.g., soil, etc.); personnel monitoring - ‘
‘required; parts requirements and availability; skilis needed for opera- - .

T ~- tion and maintenance; resistance to upset; nuisance to neighbors; land
' requirements, o : T

-

3. Essential use of these terms (not already implied): principle, odors,
efficiency. - .

: ) 494
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SPECIFIC BEHAVIOR

CURRICULUM GUIDELINES ll &7 -

WASTEWATER .PLANT OPERATION TRAINING PROGRAM CRITERIA

'SYSTEMS INTERACTION skill and knowledge for ALL CMP UNITS of . . .

J  (Thickening)

as they relate to the GENERAL CRITERION BEHAVIOR NUMBER 607:
- S — . R

When given the task of relating
optional process units, and con-
fronted with a common name, physi-
cal or functional description, or
" other standard representation of
a process unit, or a component
thereof, designated "OTHER" in
the CMP ., . .

Trainee, from recall, will-identify
by common name, physical or func-
tional description, or other stand-
ard representation thereof, the
"PRINCIPAL" process unit(s) or
unit component(s) /to which the
"OTHER" unit or unit component

"~ relates and will recall the name(s)

of relevant types of data and
reference tools needed, and'using
the reference tools will deter-
mine the specific data needed and
will describe how the units or

~unit- components are similar and/or
+different functionally and/or

mechanically.

STIMULUS DETAIL: For units of CMP PROCESS J, the general stimulus (S)
above implies appropriate representation of at least

the following . . .

1. The units, or unit components, implied by these "OTHER" designators
from the CMP: floatation unit with vacuum, stirring and setthng unit,

centrifuge uni t.

RESPONSE DETAIL:; For units of CMP PROCESS J, the general response (R)
above implies appropriate representation of at least

-+

1. Use of these reference tools:

the following . . .

process unit or component manufacturers

1ists, bulletins, amd catalogs; laboratory reports; operations manuals;
wastewater treatment manuals, Journal;, and texts.

Continued on following page
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Continued from previous page, Specific Béhavior 607-d = ' y

2.

¥

Consideration of these parameters: Comparative (simply more or lesﬁ);
capital, operation, and maintenance costs; flow handling capabilities;
waste handling capabilities (e.g., types, etc.); efficiency capability;

"degree of control achievable; reliability (freedom from failure); depend-

ency on surrounding environment (e.g., sof1, etc.); personnel monitoring
required; parts requirements and availability; skills needed for opera-
tion and maintenance; resistance to upset; nuisance to neighpors; land
requirements. .

‘Essential use of these terms (not already. implied): niechaniéal equip-
ment, sludge removal. . o

-




SPECIFIC BEHAVIOR

CURRICULUM GUIDELINESE 6 - K

WASTENATER PLANT OPERATION TRAINING PROGRAM CRITERIA

SYSTEMS INTERACTION skiil and knowledge for ALL CMP UNITS of . . .

K (Finst Stage Digestion)

"as they refate to the GENERAL CRITERION BEHAVIOR MUMBER 607:

. s

When given the task of relating
optional process units, and con-

fronted with a common name, physi-

cal or functional description, or
other standard representation of
a process unit, or a component
thereof, designated "OTHER" in
the CMP . . .

Trainee, from recall, will identify
by common name, physical or func-

tional description, or other stand-
ard representation thereof, the
"PRENCIPAL" process unit(s) or
unit component(s) to which the
"OTHER" unit or unit component

" relates and will recall the name(s)

of relevgnt types of data and
reference tools needed, and using
the reference tools will deter-
mine the specific data needed and
will describe how the units or
unit components are similar and/or
different functionally and/or
mechanically.

STIMULUS DETAIL: For units of CMP PROCESS K, the general stimulus (S)
above implies appropriate representation of at least

the following . . .

1. The units, or unit components,

implied by these "OTHER" designators

from the CMP: floating cover, gas recirculation unit with external
heat exchanger, aerobic digester unit, fixed cover unit with turbo mix,
fixed cover unit with hot water coil heat, septic tank, imhoff tank.

RESPONSE DETAIL: for units of CMP PROCESS K, the general response (R).
above implies appropriate r‘epresentation of at least

the following . . .

1. Use of these reference tools:

process unit or component manufacturers

lists, bulletins, and catalogs; laboratory reports; operations manuals;
wastewater treatment manuals, journals, and texts; manufacturers manuals.

w7y

Continued on following page
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. Continued from previoﬁs“page,' Specific Behavior 607-K

o2

1

" ve
1) A -

Consideration of these ;S,ar"ameters: Comparative (simply more'orloless);
capital,.operation, and maintenance costs; flow handling capabilities;
waste handling capabilities (e.g., types, etc.); efficiency capability;

degree of control achievable; reliability (freedom from failure); depend- ;

ency on'surrounding.environment (e.g., soil, etc.); personnel monitoring

. required; parts requirements and availability; skills needed for opera-

tion and maintenance; resistance to upset; nuisance to neighbors; land
requirements . . R - v

A} “

Esser_ltial use-of these terms (not a]read'y 1mplied):1 mixing method,
heating method, mechanical equipment. ' C

.
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SPECIFIC BEHAVIOR

CURRICULUM GUIDELINESE €07 - L

WASTEWATER. PLANT OPERATION TRAINING PROGRAM CRITERIA

L tSecqr’ld Stage Digestion)

"SYS?EMS INTERACTION Skil1 'gnd knowledge for ALL} CMP UNITS of . . .

!

as they relate to the GENERAL CRITERION BEHAVIOR NUMBER 607:

s —

R .

When given the task of relating
optional process units, and con-
fronted with a common name, physi-
cal or functional description, or
other standard representation of -
a process unit, or a component
thereof, designated "OTHER" in

the CMP -, . . v

Trainee, from recall, will identify -
by comsmon name, physical or func-
tional description or other stand-
ard representation thereof, the
"PRINCIPAL" process unit(sf or
unit component(s) to which the -
"OTHER" unit or unit component
relates and will recall the name(s)
of relevant types of data and
reference tools needed, and using
the reference tools will deter-

mine ‘the specific data needed and

will describe how the units or
unit components are similar and/or
different functionally and/or
mechanically.

STIMULUS DETAIL: For units of CMP PROCESS L, the general stimulus (S)
above implies appropriate repr-esentation of at least

the following . . .

1. The units, or unit components, implied by these "OTHER" designators
from the CMP: fixed cover unit, aerobic digester unit.

-

RESPONSE DETAIL: For un’lts of CMP PROCESS L, the general response (R)
above implies appropriate representation of at least

the following . .

1. Use.of these reference tools:

process Gnit or component manufacturers

lists, bulletins, and catalogs; laboratory reports; operations manuals,
wastewater treatment manuals, journals and texts.

Continued on following page
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Continued from previous page, Specific Behavior 607-L -

2. Consideration of these parameters: Comparative (simply more or less);
capital, operation, and maintenance costs; flow handling capabilities;
waste handling capabilities (e.g., types, etc.); efficiency capability;
degree of control achievable; reltability (freedom from failure); depend-
ency on surrounding environment (e.g., soil, etc.); personnel monitoring
required; parts requirements and availability; skills needed for opera-
tion and maintenance; resistance to upset; nuisance to neighbors; land
requirements. o ' '

3. Essential use of these terms (not already implied): principle, gas
hand1ling, mechanical equipment. :
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¥ Y
SPECIFIC BEHAVIOR
CURRICULUM GUIDELINESR 607 - M . 3y
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA : ‘

SYSTEMS INTERACTION skill and knowledge -for ALL CMP UNITS of . . .
M (Studge Conditioning)

as they relate to the GENERAL CRITERION BEHAVIOR NUMEBER 607:

-

. S —_— > R

When given the task of re]ating Trainee, from recall, will .identify
optional process units, and con- by common name, physical or func-
fronted with a common name, physi- tional description, or other stand-
cal or functional descri ption or ard representation thereof, the, ,
other standard representation of ~ "PRINCIPAL" process unit(s) or

a process unit, or a component unit component(s) to which the
thereof, designated "OTHER" 1n * "OTHER" unit or unit component

the CMP . . . relates and will recall the name(s)

of relevant types of data and
reference tools needed, and using
the reference tools will deter-
mine the specific data needed and
~- . will describe how the units or

: unit components are similar and/or
different functionally and/or
mechanically.

STIMULUS DETAIL: For units of CMP PROCESS M, the:general stimulus (S)

above implies appropriate representation of at least
the following . .

1. The units, or unit components, implied by these "OTHER" disignators
from the CMP: multi-stage elutriation unit, single stage elutriation
unit, unit using Laboon process, unit using Heymann process.

RESPONSE DETAIL:' For units of CMP PROCESS M, the general response (R)
above implies approprlate representation of at least
the fo]]ow1ng “ e

1. Use of these reference tools: process unit or component manufacturers _
lists, bulletins, and catalogs; laboratory reports; operations mahuals; (-
wastewater treatment manuals, journals, and texts; chemical supply 1
catalogs.

Continued on following page
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Continugd from previous page, Specific Behavior 607-M

2, Consideration of these parameters: Comparative (simply more or less); :
, capital, cperation, and maintenance costs; flow handling capabilities; - w
waste handling capabilities (e.g., types, etc.); efficiency capability; o
degree of control achievable; relfability (freedom from failure); depend- ‘
ency on surrounding environment (e.g., soil, etc.); personnel monitoring 1
required; parts requirements and availability; skills needed for dpera-
tion and maintenance; resistance to upset; nuisance to neighbors; «land
reguirements. : g

3. Essential use of these terms (not" already implied): mechanical equipment.

s asy



SPECIFIC BEHAVIOR

» CURRICULUM GUIDELINESH 607 - N

WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

SYSTEMS INTERACTION skill and knowledge for ALL CMP UNITS of . . .

N (Postchlorination)

as théy relate to the GENERAL CRITERION BEHAVIOR NUMBER 607:
S —_—Y R

- When given the task of relating
.optional process units, and con-

- fronted with a common name, physi-

cal or functional description or

other standard representation of

a process unit, or a component

thereof, designated "OTHER" in

the CMP . . .

Trainee, from recall, will identify
by common name, physical or func-
tional description, or other stand--
ard representation thereof, the
"PRINCIPAL" process unit(s] or
unit component(s) to which the
"OTHER" unit or unit component
relates and will recall the name(s)
of relevant types of data and
reference tools needed, and using
the reference tools will deter-
mine the specific data needed and
will describe how the units. or
unit components are similar and/or
different functionally and/or
mechanically.

<

 STIMULUS DETAIL: For units of CMP PROCESS N, the general stimulus (S)
above implies appropriate representation of at least

the following . . .

1. The units, or unit components, implied by these "OTHER" designators
from the CMP: vacuum chlorinator with automatic feed to pipe and close
loop electrical control, solution feed chlorinator with discharge to
pipe, solution feed chlorinator with discharge to channel, solution
feed chlorinator with discharge to basin,-vacuum chlorinator with dis-
charge to channel, vacuum chlorinator with d1scharge to basin, chlorinator

with only manual control.

_RESPONSE DETAIL: For units of CMP PROCESS N, ' the general response (R)
) above implies appropriate representation of- at least

the follow1ng . e

1. Use of these reference tools:

~ lists, bulletins, and catalogs;

process unit or component manufacturers
laboratory reports; operations manuals;

wastewater treatment manuals, journals, and texts.

Contlnued on following page
¥59 b
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Continued from pre\?ious page, Specific Behavior 607-N

2. Consideration of these parameters: Comparative (simply more or I_ess);,
capital, operation, and maintenance costs; flow handling capabilities;
waste hand1ing capabilities (e.g., types, etc.); efficiency capability;
degree of control achievable; reliability (freedom from failure); depend-

" ency on surrounding environment (e.g., soil, etc.); personnel monitoring
required; parts requirements and availability; skills needed for opera-
tion and maintenance; resistance to upset; nuisance to neighbors; land
requirements .

3. Essential use of these terms (not already implied): solution, feed,

dry chlorine handling, mixing manual feed, control instrumentation.

: o | a8
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SPECIFIC BEHAVIOR -
CURRICULUM GUIDELINESH' 67 - 0
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

SYSTEMS INTERACTION skill and knowledge for ALL CMP UNITS of . . . S
0 (Studge Duuateméng)

as they relate to the GENERAL CRITERION BEHAVIOR NUMBER 607:
: T

S —_— > R

When given the task of relating Trainee, from recall, will identify

optional process units, and con- by common name, physical or func-

fronted with a common name, physi- tional description, or other stand-
- cal or functional-description, or . ard representation thereof, the

other standard representation of "PRINCIPAL" process unit(s) or

a process unit, or a component ~unit component(s) to which the

thereof, des1gnated "OTHER" in . "OTHER" unit or unit component

‘the CMP . . . relates and will. recall the name(s)

of relevant types of data and

. reference tools needed, and using
: the reference tools will deter-
mine the specific data needed and
will describe how the units or
unit components are similar and/or
different functionally and/or
mechanically.

STIMULUS DETAfL: For units of CMP PROCESS 0O, the general
' stimulus (S) above implies appropriate representat1on
of at least the following . . .

1. The units, or unit components, implied by these "OTHER" designators
from the CMP: vacuum filter. unit with coil, drying beds, sludge press
unit, sludge lagoon.

RESPONSE DETAIL: For umits of CMP PROCESS O, the general
response (R) above implies appropriate representation
of at least the fo]]owing . e

1. Use of these reference tools: process unit or component manufacturers

1ists, bulletins, and catalogs; laboratory reports; operations manuals;
wastewater treatment manuals, Journals, and texts.

Continued on following page
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“Continued from previous.page, Specific Behavior 607-0 ' . ‘;

2. Consideration of these parametens: Comparative (simply more or less);
capital, operation, and maintenance costs; flow handling capabilities;
waste handling capabilities (e.g., types, etc.); efficiency capability;
degree of control achievable; reliability (freedom from failure); depend-
ency on surrounding environment (e.g., soil, etc.); personnel monitoring

required; parts requirements and availability; skills needed for opera-
tion and maintenance; resistance to upset; nuisance to neighbors; land
~ requirements. , S
3. Essential use of these terms (not already implied): princible, mechanical
~ equipment. o . ,
.,
. | °
, .,\
¢
|
.
L
i ]: \[IC‘” . o , . ] . . ) -
.




SPECIFIC BEHAVIOR
CURRICULUM GUIDELINESQ g - P
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

SYSTEMS INTERACTION skill and knowledge for ALL CMP UNITS of . . .
P (Sokids Disposal)

/

.as they relate to the GENERAL CRITERION BEHAVIOR NUMBER 607:

S —_— > R
When given the task of relating Trainee, from recall, will identify
optional process units, and con- by common name, physical or func:
fronted with a common name, physi- tional description, or other stand-
cal or functional description, or - ard representation thereof, the
other standard. representation of - . "PRINCIPAL" process unit(sf or
a process unit, or & component unit component(s) to which the
thereof, designated "OTHER": in . "OTHER" unit or unit component )
the CMP . . ., S relates and will recall the name(s)
§ ) \ of relevant types of data and
) reference tools needed, and using
| -the reference tools will deter-
mine the specific data needed and
\ will describe how the units or -
P unit components are similar and/or
\ different functionally and/or
. mechanfcally,

STIMULUS DETAIL: " For units of CHP PROCESS P, the general stimulus (S)
above implies appropriate representation of at least
the following . . . .

-

1. The units, or unit components, implied by. these "OTHER" designators
from the CMP: fludized bed incinerator unit, burial, soil conditioner,
water grate incinerator unit, unit using Zimmerman Process.

RESPONSE DETAIL: For units of CMP PRbCESS P, the general response (R)

above implies appropriate representation of at Teast
_ the fo]lowing . . .

~ 1. Use of these reference tools: process unit or componént manufacturers
1{sts, bulletins, and catalogs; 1abor:tony reports; operations manuals;
wastewater treatment manuals, journals, and texts. \\

Continued on following pag&*x
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Continued from previous page, Specific Behavior 607-P

2. . Consideration of these parameters: Comparative (simply more or less);
capital, operation, and maintenance costs; flow handling capabilities;
waste handling capabilities (e.g., types, etc.); efficiency capability;
degree of control achievable; reliability (freedom from failure); depend-
ency oh surrounding environment (e.g., soil, etc.); personnel monitoring
required; parts requirements and availability; skills needed for opera-
tion and maintenance; resistance to upset; nuisance to neighbors; 1and

- requirements.

3. Essential use of these terms (not already 1mp11edf{ mechanical equip-"
ment, control systems final product.




SPECIFIC BEHAVIOR |
CURRICULUM GUIDELINESJ 607 - Q
WASTEWATER- PLANT OPERATION TRAINING PROGRAM CRITERIA »

SYSTEMS INTERACTION skill and knowledge for ALL CMP UNITS of .
\ .

Q  (EffLuent Disposal)

as they relate to the GENERAL CRITERION BEHAVIOR NUMBER 607:
\ .

\

S N, — R

When given the task of relatin Trainee, from recall, will identify
optional process units, and conx by common name, physical or func-
fronted with a common name, physi< tional description, or other stand-
cal or functional dﬁscription or ard representation thereof, the
other standard representation of "PRINCIPAL" process unit(sf or

a process unit, or a cbmponent h unit component(s) to which the
thereof, des1gnated "OTHER" in . "OTHER" unit or unit component

the CMP . . . \ relates and will recall the name(s)

of relevant types of data and
reference tools needed, and using
the reference tools will deter-
mine the specific data needed and
will describe how the units or
unit components are similar and/or
different functionally and/or
mechanically.

STIMULUS DETAIL: For units of CMP PROCESS Q, the general stimulus (S)

above implies appropriate representation of at least
the following . . .

1. The units, or unit components, implied by these "OTHER" designators
from the CMP: underground disposal system, dilution system, irrigation
system, intermittent sand filter unit as used in tertiary treatment,
precipitation unit as used in tertiary treatment, ion exchange unit as
used in tertiary treatment, adsorption unit as used in tertiary treat-
ment, ponds as used in tert1ary treatment, freezing unit as used in
tert1ary treatment, nutrient removal unit as used in tertiary treatment,
microscreen unit as used in tertiary treatment, reverse osmosis unit as
in tertiary treatment, electrod1a1ys1s unit as used in tertiary treat-
ment, pressure filter unit as used in tertiary treatment, reaeration
unit as used in tertiary treatment.

RESPONSE DETAIL: For units of CMP PROCESS Q, the general response (R)

above implies appropriate representation of at least
the following . . .

o . \ : Cont\inued O}l following page
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Continued from previous page,'Sbecific Behavior §07%d

! .

1. Use of these reference tools: process.unit or component manufacturers
lists, bulletins, and catalogs; laboratory reports; operations manuals;
wastewater treatment manuals, journals, and texts. "Advanced Waste
Treatment Manuals", E.P.A., WPCF.

2. Consideration of these parameters: cOmparatiVe (simply more or less);
capital, operation, and maintenance costs; flow handling capabilities;
waste handling capabilities (e.g., types, etcl); efficiency capability;
‘degree of control achievable; reliability (fq!edon from failure); depend-
ency on surrounding environment (e.g., soil, ; personnel monitoring

. required; parts requirements and availabilit skills needed for opera-
tion and maintenance; resistance to upset; nuisance to neighbors land
requirements.

I
3. Essential use of these terms (not already implied) disposed to; /
mechanical equipment; principle, pressure, chemical physical:




SPECIFIC BEHAVIOR
CURRICULUM GUIDELINESQ 607 - R
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

SYSTEMS INTERACTION skill and knowledge for ALL CMP UNITS}of ¢ e

R [(Flow Meabu/tment)b

as they relate to the GENERAL CRITERION BEHAVIOR NUMBER 607:

.S —_— R

When given the task of relating Trainee, from recall, will identify
optional process units, and con- _ by common name, physical or func-
fronted with a common name, physi- tional description, or other stand-
cal or functional description, or ard representation thereof, the
other standard representation of "PRINCIPAL" process unit(s) or

a process unit, or a component unit component(s) to which the
thereof, designated "OTHER" in - "OTHER" unit or unit component

the CMP . . . relates and will recall the name(s)

STIMULUS DETAIL: For units of CMP PROCESS R, the general stimulus (S)

1.

RtSPONSE DETAIL; For units of CMP PROCESS R, the general response (R)

1.

of relevant types of data and
reference tools needed, and using
the reference tools wil] deter-
mine the specific data needed and
will describe how the units or.
unit components are similar and/or
different functionally and/or
mechanically.

above implies appropriate representation of at least
the following .

The units, or unit components, implied by these "OTHER" designators
from the CMP: V notch weir unit, rectangular weir unit, proportional
fiow weir unit, kennison nozzle unit.

above implies appropriate representation of at least
the following . . .

Use of these reference tools: process unit or component manufacturers
lists, bulletins, and catalogs; operations manuals; wastewater treat-
ment manuals, journals, and texts. )

Continued on following page




Continued from previous pagé, Specific Behavior 607-R

2.

Consideration of these parameters: Comparative (simply more or less);
capital, operation, and maintenance costs; flow handling capabilities;
waste handling capabilities (e.g., types, etc.); efficiency capability;
degree of control achievable; reliability (freedom from failure); depend-
ency on surrounding environment (e.g., soil, etc.); personnel monitoring
required; parts requirements and availability; skills needed for opera-
tion and maintenance; resistance to upset; nuisance to neighbors; 1and

requirements.

' ‘Essential use of these terms (not already implied): principle, pressure,

head, shape, application.
. ;

512 ' .
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SPECIFIC BEHAVIOR ‘
" CURRICULUM GUIDELINESH 6 - S
WASTEWATER PLANT-OPERATION TRAINING PROGRAM CRITERIA

SYSTEMS INTERACTION skill and knowledge for ALL CMP UNITS of . . .

S .(Pumping and Piping)

as they relate to the GENERAL CRITERION BEHAVIOR NUMBER 607:

S — > . R_

When given the task of relating
optional process units, and con-
fronted with a common name, physi-
cal or functional description, or'
other standard representation of

a process unit, or a component
thereof, designated "OTHER" in

the CMP . ., .

Trainee, from recall, will identify
by common name, physical or func-
tional description, or other stand-
ard representation thereof, the -
“PRINCIPAL" process un1t(§5 or
unit component(s) to which the
"OTHER" unit or unit component
relates and will recall the name(s)
of relevant types of data and
reference tools needed, and using

.the reference tools w111 deter-

mine the specific data needed and
will describe how the units. or.
unit componments are similar and/or

-different functionally and/or
5mechan1ca11y

STIMULUS DETAIL: For units of CMP PROCESS S, the general stimulus (S)
) above implies appropriate representation of at least

the'following .

1. The units, or unit components, implied by these "OTHER" designators '
from the CMP: system with afr 1ift pump, system with screw 1ift
pump, system with hand driven pump, system with water driven pump,
system with air driven pump, system with pneumatic ejector pump

electrode controlled.

RESPONSE DETAIL: For units of CMP PROCESS S, the general responsé (R)
. above implies appropriate representat1on of at least

the. following . . .

1. Use of theée reference tools:

process un1t or component manufacturers

1ists, bulletins, and catalogs; laboratory reports; operations nnnuals,
waatewater treatment manuals Journals, and texts.

Cont1nued on following page
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Continued from previous page, Specific Behavior 607-S

2.

\

Consideration of these parameters: -Comparative (simply more or less);
capital, operation, and maintenance costs; flow handligg cdpabilitiess
waste hand1ing capabilities (e.g., types ,{etc.); effi€iency capabfility;
degree of control achievable; reliability (freedomffrom fajlure);
ency on surrounding environment (e.g., soil, etc.di’personnel mofitoring
required; parts requirements and availability; sKills needed

tion and maintenance; resistance to. upset; nuisance to neighbors; land
requirements, - _ : '

. Essential use of these terms (not already implied): power source,
. application, principle,. control. _ -

514 3’:’0 ,




'
1

) o SPECIFIC BEHAVIOR
CURRICULUM GUIDELINES | 6(F - T

; WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

¢

SYSTEMS INTERACTION skill and knowledge for ALL'CMP UNITS of , . .

L4 -

T [(ELectric Powenr)

a5 they relatesto the GENERAL CRITERION BEHAVIOR NUMBER 607:

S T R

When given the task of relating -1 | Trainee, from recall, will identify
optional process units, and con- ' by common name, physical or func-
fronted with a common name, physi- tional description, or other stand-
cal or functional description, or ard representation thereof, the
other standard representation of - "PRINCIPAL" process unit(ss or

a process unit, or a component unit component(s) to which the
thereof, designated "OTHER" ‘in _ "OTHER" unit or unit component

the CMP . . . | + | = relates and will recall the 'name(s)

. of relevant types of data and
reference tools needed, and using
the reference tools will deter-
mine the specific data needed and.
will describe how the units or
unit components are similar and/or
different functionally and/or
mechanically.

/‘

v’

STIMULUS DETAIL: For units-of CMP PROCESS T, the general stimulus (S)

above implies appropriate representation of at least
the following . . ' ‘

1. The units, or unit components, implied by these."OTHER" designators
from the CMP:  system using Y transformers, generators; electrical
switch gear, automatic circuit actuators on motors, and telemetering
with alarms, system using outside generated power with manually con-
trolled circuit motor starters.

'RESPONSE DETAIL: For units of CMP PROCESS T, the general response (R)

above implies appropriate representation of at least. -
the following . . .

{
1. U§e of these reference tools: process unit or companents manufacturers
lists, bu]letms-, qnc_l catalogs; wastewater treatment manuals, journals,
and texts; "Electricity Made Simple Book" or similar type manual.

pu—

Continued on following page
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Continued from -previous page, Speci{fic Behavior 607-T

2,

Consideration of these parameters: Comparative (simply more or less);
capital, operation, and mairtenance costs; flow handling capabilities;
waste hand1ing capabilities (e.g., types, etc.); efficiency capability;
degree of control achievable; reliability (freedom from’failure); depend-
ency on surrounding environment (e.g., soil, etc.); personnel monitoring
required; parts requirements and availability; skills needed for opera-
tion and maintenance; resistance to\upset; nuisance to neighbors; land

requirements,

. Essential use of these terms (not already implied): type of conmection,

type of control.
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: SPECIFIC BEHAVIOR
- CURRICULUM-GUIDELINESY 6F - U
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

SYSTEMS INTERACTION skill and knowledge for ALL CMP UNITS of . ..

4
\’

U (Gas Powen)

e

as they relate to the:GENERAL CRITERION BEHAVIOR NUMBER 607:

. .S —_— R
. When given the task of relating Trainee, from recall, will identify -

optional process units, and con-. by common name, phys{tal or func-
fronted with a common name, physi- . tional description, or other stand-
other standard representation of "PRINCIPAL" process un1t(s$ or

a process unit, or a component unit component(s) to which the
thereof, designated "OTHER" in "OTHER" unit or unit component
the CMP . . . relates and will recall the name(s)

of relevant types of data and

: reference tools needed, and using -
- L the reference tools will deter-
v ~ : miné the specific data needed and

. : will describe how the units

unit components are similar and/or
» different functionally and/or
.mechanically.

'STIMULLJ'S DETAIL: For units of CMP PROCESS U, the generai st1mu1us (S)
: above implies appropmate representatmn of at least
. the fo'l'low.ng . .

|
cal or functional description or - ard representatiqn thereof, the
1. The units, or unit comgonents, impTied by these "OTHER" de51gnators
fram the CMP . system with internally produced gas with high pressure -
. tanks and reciprocating compressors, system with internally produced -
gas with gas holder covers and centrifugal blowers, system with externa]-
ly produced gas. ' .

»

-~ -

NESRQNSE DETAIL:  For units of CMP PROCESS U, the general response (R)
above implies appropriate representatlon of at least
the following . . .

1. Use of these reference tools: process untt or component manufacturers.

lists, bulletins, and catalogs; laboratory reports; operatiors ‘manuals;-
wastewater treatment manua]s journals and texts.

- Continued on following page
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Continued from previous page, Specific Behayior 607-U

2, Consideration of these parameters: Comparative (simply more or less);
capital, operation, and maintenance costs; flow handling capabilities;
waste handling capabilities (e.g., types, etc.); efficiency capability;

. degree of control achievable; reliability (freedom from failure); depend- . . |
-ency on surrounding environment (e.g., sofl,'etc.); personnel monitoring : '
required; parts requirements and availability; skills needed for opera- ' '
tion and maintenance; resistance to upset; nuisance to neighbors; land

_ requirements. ‘ _ . :
3. Essential use of these terms (not already implied): gas storage, ‘
mechanical equipment, pressures. . o S
,//‘/
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~ SPECIFIC BEHAVIOR

CURRICULUM GUIDELINES
. WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

SPECIFIC BEHAVIQR for . . .
MANAGEMENT/SUPERVISORY

-,

\  CONTENTS

e General 'Criterio‘n Behavior #701. . .. . . e v e e e e e
General Criterion Behavior #702 . . . .. . .. . ..+ . ...

General Criterion Behavior #703 . . . . v v v v v v v v v o,

General Criterion Behavior #704 .

- General Criterion Behavior #705 . . .. .7, .. ../ . . .%

General Criterion Behavior #706 . . . . ... . v v oo v v vv v v

Gener;a'l Criterion Behavior #707 . . ... . .. . ...
Gener>a1 Criterion Behavior #708 . . . A, . .. . ...

* General Criterion Behavior #709 . . . . . . . . . ...

General Criterion Behawior #710 . .« o v v v v v v v v w v

General Cmterion Béﬁav.ior 2/

General Criterion Behavior #712 . .« v .. h . . ..

General Criterion Behavior #714 . . . .- . .. . .. ..

.Génera'l Criterion Behavior #7156 . . . . . + v v v v ..

f General Criterdon Behavior #716 . . ... .. .. ......

General Criterion.Behavior #717 . © .. . ... .. ..

_General Criterion Behavior #713 . S

G

700's

521

527

529

531
533
535

. 537

539

- 541.
543.
545

. .547
. .. 549
551
-+ 553

. 555

557

e



MANAGEMENT/ SUPERVISORY skill and (knowl édg e for MANAGEMENT/SUPE

SPECIFIC BEHAVIOR
| - CURRICULUM GUIDELINESH 701 - W
WASTENATER PLANT OPERATION TRAINING PROGRAM CRITERIA

[
RVISORY CMP UNIT

W (Management/Supervisony)

as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 701:

S > R

When given the task of placing
orders for service or parts,
and confronted with an actual
process unit, or unit component,
- by common name, functional or
physical description, or other
s1t’andard representatidn there-

of . ..

1.

Trainee will recall the name(s) of
reievant reference tools (e.q.,
catalogs, etc.) available for use

-~ and using the reference tools will
actually prepare a purchase or ser-
vice order form listing all,
relevant information.

STIMULUS DETAIL: For specific CMP "PROCESS W, the general stimulus (S)

above implies appropriate representation of at least
the following .

These components:
For Process A (Collection) . . .

”

sewer (e.g., interceptor, collector, lateral, branch, main, pressure,
etc.), house connection, sewer tap, pipe joints (e.g., O-ring, com-
pression, bituminous, hydraulic, mortar, epoxy mortar, etc.), manholes,
tap line for new connections, inverted siphon, dosing tank, manhole
covers (unsealed and sealed), regulators, weirs {e.g., side overflow,
leaping, etc.), flap gates, catch basins, fire fighting equipment, first
aid kit. ‘

For Process B (Prechlorination) . .

regulators (chlorine pressure, injector vacuum, water pressure), cut
chart, gas rate controller, -rotameter flcat, cylinders,. vent fan, pig-
tails (inc. caps}, valves (e.q., header, pressure relief, pressure
reducing, cylinder, etc.), hoist, chart drive, recording*chart, pen,
compressor, drive belt, motor, air storage tank, scales, pneumatic
control device, alarm system (e.g., leak detection device, chlorine
pressure, evaporator, water level, etc.), evaporator, rupture disc,
first aid kit, fire fighting equipment,.air filters, cam follower.

for Process C (Screening and Grinding) . .” .

chain (inc. attachment links, link pins, cotter pins, shear pins),
'sprockets, rakes (inc. angle, attachment bolts), rake cleaner (inc.
shock absorber, connectorg, screenbelt ({nc. adjustment mechanism,
scraper, rollers), rakeé drive ‘(inc. motor, gear box, drive chain,

Vo ’ “Continued on following page
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Continued from previous.page; Specifig Behavior 701-W

sprockets), belt drive (inc. motor, gear box, drive belts, pulleys), bar |
screen enclosure (tnc. doors, covers), shaft grinder (inc. motor, drive

belt, pulleys), bubbler control, flush water device, alam, bar rack, |
flushing valve, electrical overload device, fire fighting equipment,

screen housing,” troughs, hoEper, bars, gears, bearings, speed reducers,

sensors, bushings, relays, baffles.

¢ For Process D (Grit Removal) . . .

blower, motor and mounting, speed reducer, manifold, piping, weir, air
pressure relief, silencer, air cleaner, electrical control equipment,
couplings, pressure indicating device, baffles, diffusers, tank, gear
box, receiving hopper, chains (inc. shear pins, special links, link pins,
cotter pins), buckets, shoes, guide rails, sprockets, shafts (inc.
bearings), belts, tighteners, blower and bucket drive speed controls,
valves (control, check), fire fighting equipment, first aid kit, grit
removal assembly, chutes, hoppers, rising stem valves, plug valves,
packing, V-belts. ’

* For Process E (Primary Sedimentation) . . .

flights, drive motor, gear box, sprockets, chain, clutch, shear pins,

- skimmer trough, grease pit, sludge wells, telescopic valve (inc. wheel,
stem, indicator), time clock, density meter, weirs, piping, valves (jnc.
gate, plug, ball, check), pumps, motors, water seal units, belts, pulleys,
limit switch, variable speed drive, rails, shoes, sluice gates, baffles,
first aid kit, fire fighting equipment, shaft (inc. bearings); packing.

¢ For Process F (Trickling Filtration) . . .

dosing tank (inc. piping, bell, structure), rotary distributor (inc.
ports, rotation speed), media (inc. biological growth), structure (inc.
underdrains), blow-off pipe, siphon breaker, motors, belts, fans, vents,
first aid/kit, nozzles, screens, motor and fan bearings, mercury seal,
‘guy lines, deflector plates. \

* o For Process G (Aeration) . . . i’

motors, blowers, manometers, pumps, indicator lights, diffuser tubes,
header, indicator gages, meters (e.g., flow, blower, primary effluent,
return sludge, air, etc.), foam spray system, fire fighting equipment,
first aid kit, valves—({e.g., gate, plug, ball, check, etc.g, swing joints,
- tachometers, -indicating Qages (e.g., 0il pressure, temperature, etc.).

’ * For Process H (Secondarﬁ/Sedimentation System) . . .

‘collector sweeps, drive /motor, gear box, shear pin, skiming device (e.g., —
sprays, telescopic valve, etc.), weirs, valves (gate, plug, ball, checkg
gates (sluice, shear), baffles, "pumps,.motors, water seal units, belts,
_ pulleys, coupling, limit switch, variable speed drive, control hoops,
indicators (e.g., flow, return rate, ‘etc.), suction arms, bearings,
first aid kit, fire fighting equipment. '

Continued on following page
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Continued from previous page, Specific Behavior 701-W

o

‘For Process L (Second Stage Digestion) . . . !

For Process I (Pond S;abih‘zation) C e

algae, influent and effluent 1ines, levee, pumps, mators, valves,
chemical conditioning units, diversion box, cominutor, first ald kit,
fire fighting equipment, dikes, fence, switches, samplers.

For Process J (Thinkening) . . .

skimmer, chain, sprocket, flights, track, drive motor, gear reducer
and drive chain, screw drive motor, overflow weir, pressure tanks,
pressure tank regulator valve, sight glass, air compressor, pulley,
drive belts, control board (inc. air pressure gages), butterfly valve,
pumps, gear box, first aid kit, fire fighting equipment, skimmers,
pump stuffing box, pressure relief system, pump packing gland, air and
0il fi]ters.r--\u ‘

For Process K\‘f(.F"i'i{st Stage Digestion) . . .

gas recirculation system (inc. compressor, oiler, pressure gage, valve
timer, valves), heat exchanger. (inc. exhaust fan, pilot light assembly,
flame, hot water recirculation pump), recirculation pump (inc. motor),
sludge pump (inc. motor, variable speed drive, belt, puliey), manometers,
pressure and vacuum relief valves, water traps, meters (e.g., sludge
flow, density, gas, etc.), piping, sight glasses, hatcl?es.

pump, motor, variable speed drive, drive belt, manomet;ger', floating cover,
vacuum and pressure relief valves, piping, sight glasses, hatches.

For Process M (Sludge Conditioning) . . .

tanks, pumps, flights, collector, chains (e.g., links, 1ink pins, shear
pins, etc.), sprockets, shafts, motors, speed reducers, colplings, rails,
shoes, valves, flow meters, overload alarms, chemical conditioning tank
[e.g., agitator drive, chemical feed pumps (speed reducers and controls)],
chemical day tanks, chemical feeders, siakers (e.g., paste, 1iquid, etc.),
fire fighting equipment, first aid kit, control loops (e.q., pH, etc.),
mixers, weirs, gear box, bucket elevators, rotameters.

For Process N (Postchlorination)
regulators (chlorine pressure, injector vacuum, water pressure), cut

chart, gas rate controller, rotameter float, cylinders, vent fan, pig-

tails (inc. caps), valves (e.g., header, pressure relief, pressure
reducing; cylinder, etc.), hoist, chart drive, recording chart, pen, .
compressor, drive belt, motor, air storage tank, scales, pneumatic
control device, alarm system (e.g., 1eak detection device, chlorine
pressure, evaporator, waterslevel, etc.), evaporator, rupture disc,
first aid kit, fire fighting equipment, air filters, cam follower, /
analyzer, tubes, filte~s, sample pump and motor.

Continued on following page
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* For Process O (Sludge Dewatering) . . .

blower; vacuum, filtrate and sludge pumps (inc. motor, pulley, belt);
vacuum gage; agitator (inc. motor, variable speed drive); conveyor belt;
‘rollers; scrapers; chemical conditioning apparatus; rotameters; mixing
tank (inc. stirrer); oil valve; first aid kit; fire fighting equipment;
trunnion; sludge|pump; motor (inc. bearings); pressure gage; variable

speed drive (inc1 belt, pulley); centrifuge (inc. motor, drive belt,
amperage gage).

* For Process P (Solids Disposal) . . .

rake, drive motor, fan and motor, conveyor belt, ash hopper, ash pump,
gears, drive belt, rake, first aid kit, rollers.

e For Process Q (Effluent Disposal) . . .

pumps, pipes, channels, bearings, valves, couplings, filters, first aid
kit, fire fighting equipment, packing.

® For Process R (Flow Measurement) . . .

Parshall flume (inc. stilling well, float, float switch, flow indicator,
transmitter, Venturi meter (inc. flushing pump, sight glass, piunger,
flow indicator, transmitter), magnetic flow meter ?inc. flow indicator,
flow recorder, transmitter), rotameter (inc. flow indicator, flow re-
corder, transmitter), receivers, totalizers, pens, charts, signal con-

. verters, meter bore, ports, strainers, housing, cams, mechanical linkage.

® For Process S (Pumping and Piping) . . .

couplings, speed controllers, control systems and activators, motors,
diesels, valves, piping, fittings, gages (e.g., vacuum, pressure, etc.),
switches (e.g., variable speed, start, stop, etc.), seals, belts, pump
(inc. base, bearing frame, motor, casing, bearings, seals), alarm
system, valve position indicators, wear rings, impeller, shaft, check
valve (inc. balls, disc), air chamber, cone valve, Packing, gaskets,
filters, injectors, spark plugs. )

® For Process T (Electric Power) . . .

generator, exciterJ diesel, power generation control center, primary
feeder breaker (manually or electrically activated), primary feeder
trapsformer, transformer breaker, load bus, feeder breaker, load dis-
tribution panel or center, motor control center, magnetic starters (inc.
contractor, coil, push buttons, selector switches, indicator 1ights,
overload circuits), automatic control actuators (inc. floats, pressure
switches, thermostats, micro switches, timers), disconnect switches,
ampmeters, volt nieters, watt-hour meters, elasped time meters, . frequency
meters, power factor meter, overvoltage relays, undervoltage relays,
lighting transformers, emergency 1ighting system, transformer cases,
electrical conduit and control boxes.

Continued on following page




SPECIFIC BEHAVIOR
. . CURRICULUM GUIDELINESH 701 - W
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

Continued from previous page, Specific Behavior 701-W

o For Process U (Gas Power) . . .

gas holder cover, meters, drip:traps, moisture accumulator, vaives
(e.g., plug, pressure reducing, pressure relief, etc.), manometers,
pressure gages, flame arrestors, primary gas receiver, gas booster
(bTower and motor, coupling, controls), secondary gas receiver, high
and Tow pressure switches, gas filters, gas scrubbers, vacuum relief
valves, waste gas bLurner ‘explosion proof switch gear, rotary positive
displacement, gas storage sphere.

¢ For, Process V (Laboratory Control) . . .

plumbing fixtures, gas cocks, storage units, cupboard units, fume-hood

"~ motors and blowers, desks, chairs, stools, calculator, typewriter,
\filing cabinets, laboratory equipment (e.g., clocks, de-ionizers,
refrigerators, incubators, meters, ovens, furnaces, hot plates,
analytical instruments, etc.)

For Process W (Management/Supervisory) . . .

furnishings (e.g., desks, chairs, cabinets, bookcases, etc.), equipment
(e.gi, typewriters, calculators, copy machines, dictation equipment,
etc. ). . ‘ y

|

RESPONSE DETAIL: For specific:CMP PROCESS W, the general response (R)
' above implies appropriate representation of at 1east
the following . . .

1. Use of these reference tools: manufacturers parts lists, manufacturers
catalogs, manufacturers operating instructions, design engineers
specifications, manufacturers representatives card book, catalogs
(e'lectr*icaj. engine, instrument, bearing, belt, chain, small part,
nut and bolt, automotive, wastewater equipment), madufacturers listings
(e.g., WPCF, etc.), telephone book, tool catalogs, laboratory chemical
and supply catalogs, shop drawings, mail order catalogs.

2. Use of these types of information: equipment priority, vendor reputation, .
equipment name, size, serial numbers, model numbers, part numbers,
purchase procedures, forms, price, tax, delivery and installation times,
equipment inventory and I.D. cards, warranty terms. '

/’(‘




SPECIFIC BEHAVIOR

| CURRICULUM GUIDELINES] 72 - W
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

MANAGEMENT/SUPERVISORY skill and knowledge for ,MANAGEMENT/SUPE‘R,‘VISORY CMP UNIT
W (Management/Supervisony)

as it relates to thé GENERAL CRITERION BEHAVIOR NUMBER 702:

S — R
When given the task of ordering Trainee will recall the name(s) of
all consumable supplies needed relevant types of data and reference
in the operation of a specific tools needed, and using the
plant for one year . . . reference tools will determine the

specific data needed and will
actually prepare a list of consum-
able supplies usually required for
the specific plant.

STIMULUS DETAIL: For specific CMP PROCESS W, the general stimulus (S)
above implies appropriate representation of at least"
the following . . .

1. This information: budget 1imits, budget categories (e.g., expendibles,
consumables, etc.), dead11nes (e.g., time limits, etc.).

2. These terms or descriptions (not already implied): purchase order,
. blanket purchase order, request to purchasing agent.

RESPONSE DETAIL: For specific CMP PROCESS W, the general response (R)

above implies appropr1ate representat'wn of at. 1east
the following . . .

1. Use of .these reference tools: manufacturers manuals (e.g., catalogs,
price lists, etc.), plant "as-built" prints including landscaping,
equipment spec1f1cat1ons, personnel roster (type, number), shift
schedule, safety manual, major equipment 1ist, plant contract specifica-
tions, union contracts, effluent standards or receiving water’ standards,
materials price lists (quantity discounts).

2. Use of these-types of information: present inventory, previous year's
usage, projected change in number of personnel, projected change in

_ plant, physical plant, lubrication schedules, monitoring requirements,

. record keeping requirements, annual plant budget, purchase.procedure,

Continued on following page
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§

Laboratory test requirements, training requirements, maintenance require-
ments, personnel clothing requirements, legal safety requirements, house-
keeping requirements, bid specification forms, storage space available,
materials delivery sechedule, materials delivery, handling costs, rates
of materials usage, storage 1ife of materials, wastestream influent rate.

3. Use of these types of supplies: Tlight bulbs, packing, rags, clothing,
0il1 lubrication, filters, welding supplies, office supplies, gardening,
paint, janitorial, process chemicals (e.g., 1ime, chlorine, ferric
chloride, polyelectrolytes,.etc.), lab chemicals, safety suppiies, fuels
(e.g., gasoline, diesel oil, propane, etc.), automotive supplies (e.g.,
tires, batteries, etc.). :

4, Using these tables, graphs, nomographs, and/or performing these calcula-
tions: cost per unit comparisions, calculator cost on larger purchase
versus storage costs, usage per unit (person, million gallon, hours of
‘operation, etc.), load 1imits storage space,.

5. Essential use of these terms (not already implied): running inventory,
cost analysis, responsible bidder, competitive bid, Towest ‘and most
reasonable bid. '
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CURRICULUM GUIDELINES 703 W
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

W\NAGEMENT/SUPERVISORY ski1l and knowledge for MANAGEMENT/SUPERVISORY CMP UNIT
W (Mandgemént/Supe/wuony) C ) | .

as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 703:

S —> R
When given the task of preparing Trainee will recall the name(s) of
the daily and monthly reports of relevant types of data and reference
a specific p]aq_t .. tools needed, and using the

reference tools will determine-the
specific data needed and will
actually prepare the reports.

STIMULUS DETAIL: For specific CMP PROCESS W, the general stimulus (S)

"above implies appropr1ate representation of at least
the following .

1. This information: budget hm1ts, budget categories (e.g. , expend1bles, ! /
consumab]es, etc.), deadlines- (e.g., t1me limits, etc.). :

——

_ RESPONSE D_ETAIL For. spec1f1c CMP PROCESS W, the general response (R)

above implies appropriate representation of at-least
the following .

1. Use of these reference tools: standard report forms, plant specifica-}
: t1ons, shift schedules, plant as-built plans; effluent standards or

receiving water standards, plant design specifications, equ1pment i
specifications.

2. Useof these types of information: monitoring requwements requ1red

" reports, laboratory analysis results, personal diary, mintenance ’
records, power consumption,‘complete plant records (e.g., flow data, ‘
poundage, etc.), hourmeter readings, timekeeping records, who to report -
to - use of report, changes (e.q., personnel, training, operational
procedure, equipment, etc.), plant mod1f1cat1ons, purchasing methods,
machinery records, personnel records, consumable materials 1nventor1es,
utility billings, operator log sheets t1mekeep1ng records.

!

3. Corsideration of these points: material costs and purchases, personnel
- performance (problems, excellence), machinery performance (probl ems, -
excellence), unit efficiencies (problems; exceﬂence),*ma‘lhtenance

costs, operating costs, loadmgs on operational umts

Continued On following page
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NOTE TO READER

VOLUME IT: CURRICULUM GUIDELINES

CRITERIA FOR THE ESTABLISHMENT AND MATNTENANCE OF TWO VEAR
POST HIGH SCHOOL WASTEWATER TECHNOLOGY TRAINING PROGRAMS

This document was produced specifically for use in establishing and evalu-
ating curricula for two year post high school training' programs funded by the
'Di'vision of Manpower and Training, Water Quality Office, Environmental Protec-
tion Agency. The document is for limited distribution and for use by select

persons who have recetd special training in the concepts and techniques em-

ployed. Although proded for a specific program, the curriculum guideh’ne'sl 'r
. . " (\:;?
offered can be invaluable in the design and evaluation of a variety of train- 7‘;

ing programs and materials. Inquiry about how best to use this document

£y

should be addressed to'the project director at Clemson University (see address :‘}

pages iv and vii). | -

Revision of this document is probable; therefore, notice of errors (gram- ‘-

matica]land technical) fr.om the reader is welcomed. Current errata sheets will _

he provided periodically.
i B
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PREFACE

TER

Volume II: Curriculum Guidelines ;Jas designed for use as a part of the
Criteria for the Establighment and Maintenance of Two Year Post High
School Wastewater Technology Training Programs. Even so, the Curriculum .
Guidelines is relatively self-contained and may be used to establish a
relevant wastewater technology program taking more or less than two years
‘or to establish a more or less comprehensive program in terms of trainee
competence. |

.
The conscientious user will find Curriculium Guidelines a valuable tool in

helping him to maintain a relevant focus in instructional development.
However, it.rema'iné 1\°or- the user, in consu]tation with the 4gency respon-
sible for the devel opment and implementation of the Curriculum Guidelines,
to translate these guidelines intc the more specific content and objectives
of the day-to-day. instructional program and to decide on the actual methods
of instruction based on the Curriculum Guidelines. g

N .

X o &

The innovative concepts and approach used in the development of’ the Curri-
culum Guidelines were not employed at the expense of useful and practical
documentation. The extensive involvement of experienced plant pessonnel
in the design and.development 6f Curriculum Guidelines ensured’ the produc-’
tion of a versatile, p,réctica] guide which can be used nationaily in the
development of quality programs for the training of efficient and effec-
tive wastewater treatment plant operators.




INTRODUCTION

_ The curriculum guidelines offered herein are "job performance" oriented
rather than "subject matter" oriented. These guidelines will produce a
curriculum which will assure that the program graduate will have practical,
hands-on skill and knowledge directly related to the operation and manége-
ment of a wastewater treatment plant.’

The use of specific, definitive points of reference are required to produce
objective and practical curriculum guidelines. Such points of reference
are available in the observation, analysis, and documentation of the behav-
ior of qualified men-on-the job, but such an ideal approach is impractical
in terms of presently available resources, However, a functional simula-
lation of the ideal is feasible and is offered herein in the form of a
“Composite Model Plant" to represent the many different wastewater plants;
"General Criterion Behavior" to represent the myriad of man-on-the-job
behaviors sought; and "Posttraining Performance Evaluation Conditions and
Criteria" to provide the standards by which to judge ‘the adequacy of a
trainee's skill and knowledge,

The COMPOSITE MODEL PLANT, GENERAL CRITERION BEHAVIOR, and POSTTRAINING
PERFORMANCE EVALUATION CONDITIONS AND CRITERIA will be defined and explained
in the section that follows. A careful study of these definitions and expla-
nations, the related subconcepts and terminology, and the presentation for-
mat of the Curriculum Guidelines will facilitate the use of the guidelines
and enhance the quality and effectiveness of the resulting curriculum,




. //
COMPOSI!TE MODEL PLANT ' v J

~ The Comp051te Model P]ant (CMP) is one of two essential pgints of reference ]
within the Curmculum Guuielmes The CMP is a r_'epresentat'or of many
wastewater treatment plants.in one model. A summary of the CMP is seen in
the PROCESSES CHART shown on the opposite page; a more detailed description
of the CMP is provided by a number of sheets entitied SPECIFIC PROCESS .
UNITS (starting on page 561 in the Appendix). !

e ~ DEFINITIONS

. PROCESSES .CHART . .

| o . As shown in the PROCESSES CHART on the opposite page, a letter of the alpha-
: ' bet identifies each treatment process represented in the CMP. " The CMP is st
not to be construed as an actual plant but as a‘repr‘esentation of many
plants; it is a composite, or mix, of prbgesses suéh as would seldom, if
ever, occur jn reality. Ho;vever, if a trainee were to acquire competency
in the operatwn and management of such a compos1te plant, there is high
probability of his successfully transferrmg that competency to almost any -
_ plant currentl} in operation. The CMP prov1dgs the point of reference in
deciding what _%peciﬁ'c skill and knowledge a trainee should acquire in
order to have a practical and generalizable competence.
To more specifically identify the skill and knowledge sought, each process
of the PROCESSES CHART is further defined by the specific units of equip-
ment that are used to accomp]ish the indicated process. These units of
equipment are described on the SPECIFIC PROCESS UNITS sheets. : -

T - , ' | ) '
.' . 23.'/..’, . o )
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~ "PROCESSES CHART |
CURRICULUM GUIDELINES CMP
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA
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SPECIFIC PROCESS UNITS SHEETS

" The CMP is further defined on a number of sheets entitled SPECIFIC PROCESS UNITS.
Such a sheet is shown in the EXAMPLE on the opposite page : S

IMPORT ANT:

A "unit" is a specific piece of equipment, or a combi-
nation of equipment, that serves to accomplish one of
the standard wastewater treatment plant processes
listed on the PROCESSES CHART.

‘In the EXAMPLE , fourteen distinct units of equipment were identified .
as being used to accomplish the primary sedimentation process. (Of course,
many more distinct units are possible by a regrouping of the characteristics
made explicit and implied by the list.) Obviously, a fulf description of
each of the process units listed would fill volumes; fortunately, a full
descm:ption is not needed. Rather, for each of the fourteen possible units,
one or more very distinct mechanical or functional characteristics of the
unit is used to designate the Zotal unit of equipment. For example . . .

On the opposite page >

the brief description within the encircled line

characterizes a total process unit used to accom-
plish the "E. PRIMARY SEDIMENTATION" process. '

The CEWT's consulting panel of practicing wastewater plant operators* have
certified that two or more technically qualified persons, when confronted

. with the brief description as noted, would visualize essentially the same
total process unit. This common visualization of a total, actual process
unit is exactly what is sought with the descriptions as listed.

The units listed on the SPECIFIC PROCESS UNITS sheets are grouped into
"Principal” and "Other" catagories. "Principal Units" are those to be
directly represented in the curriculum; "Other Units" are those only
indirectly represented in the curriculum, Other Units which may be used

" in lieu of the Principal Unitwhen it is not available are called "Alter-
nate Units". Other Units which can not be used in lieu of the Principal
Unit when it is not availabie are called "Nonalternate Units". A full dis-
cussion of these distinctions follows.

" See ACKNOWLEDGEMENTS, page v. 4 ag



EXAMPLE

SPECIFIC PROCESS UNITS <
E- CMP J CURRICULUM GUIDELINES |
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

E. PRIMARY SEDIMENTATION

PRINCIPAL UNIT(S) are those to be directly repmesented in the cwwricubum
: for the subject process and are designated by the following
des erdptions :

[ 10. Rectangular unit with telescopic valve draw off, density
meter tife clock, and trough with scraper |

OTHER INTT(S] are those only indirectly nepresented in the cumiculum fon
the subject process . ' N

ALTERNATE UNIT(S) are "othen" unit(s) that may be wsed in Lied of

- the "prinedipal” unitls] when the latten are not avail-
able; the "alternate" unit(s) are desdignated by Zhe .
gollowing deserniptions: _

20. Circular unit with telescopic valve draw off,
density meter time clock, and trough with scraper

NONALTERNATE UNIT(S) are “other" unitls) that can not be used in

Lieu of the "principal" unit(s) when the Tatter are not
available ; the'nonalternate” unit(s] are designated by
the following descriptions:

30. Rectangular ﬁnit with sight glass, direct draw off,
and trough with scraper

- 31. Rectangular unit with sight glass, direct draw off,
. and helical skimmer

AN o 39. Lagoon
40. Two story mechanical unit

41. Evacuator unit

(A full exposition of this example can
be seen on page 570 in the Appendix. )

[
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PRINCIPAL UNITS
The CEWT's panel of practicing operators were posed the following problem:

You have been requested {o find employment for a young
man in a wastewater plant. He says that after 3-5 years
working with the plant's primary sedimentation unit, he
would like to be able to work effectively with most of
the other units used to accomplish this process in other
plants, with 1ittle or no additional formal instruction.
To meet his desire, how would you describe the primary
sedimentation unit of the plant within which you would
place the employee?

The answer to the question provided the descri ption of the Prinedpal Pro-
cess Undit as encircled in EXAMPLE I on the opposite page e

The problem and question that provided the description 0f the Principal
Unit also suggests what is meant by the statement: The Principal Unit
will be directly rebresented in the curriculum. That is, with respect to
the Principal Unit, the curriculum must be designed and implemented so as
to ensure the same kind of practical, hands-on experience--skill and know-
ledge--a man would receive working with the actual process unit, in an
actual plant. (Quality instruction in plant is assumed.)

PLEASE NOTE: Experience with the Principal Unit does not ensure
the absolute and unqualified transfer of skill and knowledge to
euej?? other possible unit accomplishing the same process--only
the best transfer to the most such units. To provide the best
generalizable skill and knowledge, a Principal Unit does not

have to be the best or the most widely used of its class. Com-
plexity and inclusiveness of operational behaviors are more impor-
tant factors. Such coverage was achieved by identifying one Prin-
cipal Unit per process--with one exception. To prdvide the min-
imum coverage desired for the various process units of Sludge
Dewatering, it was necessary to identify fwo Principal Units as
shown in EXAMPLE II ‘ S

Units of equipment that are significantly related to a particular process
~ but that do not qualify as Principal Units are included within the Other
(Alternate or Nonalternate) classification.

6 16




EXAMPLE |

SPECIFIC PROCESS UNITS
E- CMP [ CURRICULUM GUIDELINES .
WASTENATER PLANT OPERATION TRAINING PROGRAM CRITERI

E. PRIMARY SEDIMENTATION - | ’

PRINCIPAL UNIT(S) are those to be directly represented in the cunniculum
gor the subject process and are designated by the §ollowing
descriptions : , '

10. Rectangular.unit with telescopic valve draw off, density :
meter time clock, and trough with scraper A :

OTHER WNIT (S] are those only indirectly nepresented in the cunnieulum fonr
the subject process.

ALTERNATE U "other" unit(s)] that may be wsed in Liew o
ww

"EXAMPLE 1}

SPECIFIC PROCESS UNITS

CURRICUL.UM GUIDELINES | (MP - 0
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

0. SLUDGE DEWATERING

- PRINCIPAL UNTT(S) ane those to be directly represented im the cunniculim
for the subject process and are designated by the §ollowing
des criptions:

CO. Vacuum filter unit with cloth
1

T. Continuous feed centrifuge ‘unit

.

OTHER UNIT(S) ane those only indirectly represented in the cunriculum fon
thg subject process. - ‘

ALT ERNATE L “ " unit(s) that S

17
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OTHER UNITS

Other Units are those significantly related to a particular process and will
be indirectly represented in the curriculum. The form that this "indirect
representation will take will be made more explicit later. Essentially, it
will be a matter of ensuring that the trainee can relate Other Units to
Principal Units verbally--being able to say how they are similar and/or
different functionally and/or mechanically. (See General Criterion Behav-
ior number 607, page 606, for a more precise statement.) Of course, even-
tually when a trainee is in an on-the-job context, he may be required, and

- should be able, to transfer his hands-on skill and knowledgé‘as they relate
to the Principal Unit to one or more of the Other Units with a minimum of
additional on-the-job instruction,

ALTERNATE UNITS are Other Units that may be substituted for Principal Units
when the latter are not available. In such a case, the Alternate Unit
would be given direct representation in the curriculum (i.e., assume the
status of a Princjpa] Unit) and the original Principal Unit would be given
sAndirect representation in the curriculum (i.e., assume the status of an

Alternate Unit). Some Principal Units; for some processes, do not have an
Alternate Unit. '

PLEASE NOTE: In the EXAMPLE shown on the opposite page, only one
of the Principal Units has an Alternate. That is, "20. Vacuum
filter unit with coil" can not substitute for both Principal
Units, only "10. Vacuum filter umt with cloth".

NONALTERNAT,E UNITS are Other Units that can not be substituted for Prirlicin-
pal Units. This is simply because the hands-on study of the Nonalternate
'U_nit can not provide an acceptable degree of transferrable skill and knowledge.




EXAMPLE - )
SPECIFIC PROCESS UNITS B -
CURRICULUM GUIDELINES | CMP - 0

- WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

0. SLUDGE DEWATERING

PRINCIPAL UNIT(S) are those to be directly nepwewted in the cunniculum
= fon the subject process and are designated by the 6owwmg
duc}upaom

10.  Vacuum filter unit with cloth

11. Continuous feed centrifuge unit A \.J

OTHER UNIT(S) are those only indirectly represented in the cumriculum for
the subfect process.

ALTERNATE WIT(S) are "otth" unit(s) that may be used in Lieu of
the "principal" unit(s) when the Latter are not avail-
able; the "alternate" unit(s} are duA.gna,ted by the
following descriptions:

20, Vacuum filter unit with coil
21, None -

- NONALTERNATE UNIT(S) are "othen" unitls) that can not be wsed in

Lieu of the: "principal” unit(s) when the Tatter are no
L available; the "nonalteanate” unit(s) are designated- y
s T the following descriptions:

30. Drying beds
31. Sludge press unit
32, Sludge lagoon : '




As you can see by an examination of the EXAMPLE on the opposite page,
‘the numbering system for the units on each SPECIFIC PROCESS UNITS sheet

is as. follaws

J

NUMBERS S UNIT GROUPINGS :

10's are-used for Principal Units . |
20's _are used for Other (Alternate) Units '

30's & 40's are used for Other (Nonalternate) Units |

Further discussion and exp]anation of the use of the CMP in~the Curriculum

e Guidelines will be found in the explanation of the GENE L CRITERION BEHAV-
IORS. '
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EXAMPLE -

SPECIFIC PROCESS UNITS
E - CNP CURRICULUM GUIDELINES
WASTEWATER PLANT OPERAT!ON TRAINING PROGRAM CRITERIA

E. PRIMARY SEDIMENTATION

PRINCIPAL INTT(S) are those to be directly nepresented in the cwnricubum

for the subject process and are designated by the §ollowing -
des criptions :

- 10. Rectangular unit with telescopic valve draw off density
meter time clock, and trough with scraper

OTHER UNIT(S) are those only indirectly represented in the cunncculum fon
the subject paoczaa.

ALTERNATE UNIT(S) are "other" unitis) that may be used in LLeu of

the "principal” unit{s) wien the latter are not avail-
able; the "alteanate" unit(s) are designated by the
following descriptions :

20. Circular unit with telescopic valve draw off,
density meter time clock, and trough with scraper

NONALTERNATE UNIT (S) are "other" unit(s) that can not be used in

Lieu of the "principal" unit(s) when the Tatter are not
available; the "nonalternate” unit(s) are designated by
the 6oLCOW¢ng des criptions :

30. Rectangular unit with sight g]ass direct draw off,
. and trough with scraper

31. Rectangular unit with sight glass, direct draw off,
. and helical skimmer

39. Lagoon

40. Two story mechanical unit

41. Evacuafor unit

(A full exposition of this example can
be seen on page 570 in the Appendix.)




GENERAL CRITERION BEHAVIORS

The CMP was identified earlier as one of two essential points of reference
within the Curriculum Guidelines; the other essential point of reference is
the GENERAL CRITERION BEHAVIORS, A General Criterion Behavion is a compre-
hensive statement that defines behaviorally and operationally what the
desired skill and knowledge should-be after training. A General Criterion
Behavior is composed of two parts, the stimufus and the response:

1. .The stimulus (S) describes the overt or covert condition, circum-

stance, indication, substance, reaction, awareness, etc. that
becomes the unique occasion for the trainee's response.

2. The response (R) describes the overt (manipulate, talk, etc.) or
covert (think, realize, etc.) reaction of the trainee when con-
fronted by an apptopriate stimulus. :

Examples of several S's and R's are seen in some General Criterion Behav-
iors shown on the opposite page —

A careful reading of the EXAMPLE General Criterion Behaviors listed clearly
suggests why they are designated "General". Even 5o, the statements offer
rather explicit direction and structure regarding the competence* that a
program graduate should have. Additional details and structure will be
‘discussed in the Curriculim Guidelines more fully later.

Additional general statements relating to what the trainee's compe-
tence should be before and after training can be found in "Trainee Charac-
teristics: Two Year Post High School Wastewater Technology Training Pro-
gram" on page 615 in the Appendix.




i

ERIC

Aruitoxt provided by Eic:

EXAMPLES: GENERAL CRITERION BEHAVIORS

|4}
S — R
When given the task of performing the noamaf Trainee, from recall, will describe the rou-
operation procedures, and confronted with an tine he will follow and its frequency, the
actual process unit, or a common name, func- corditions he will look for, the actions he
t,‘ionaI or physical description, or other will take, and for certain actions the "whys"
standard representation thereof , . . that are most relevant; from recall, trainee

will actually perform the procedure.

a0

S _— R
Wwhen given the task of performing the comrec- Trainee will recognize the mechanical malfunc-
tive maintenance procedures, and confronted tion as such and will recall the name(s) of
with actual, mechanical indications of a relevant tools (e.g., guides) available for
malfunction of a process unit or component. use, and using the reference tools will
within the unit, or a verbal description or describe the immediate and/or long term opera-
other standard representation thereof . . . tional adjustments that may be necessary,

will name the most probable component(s) need-
ing repair or replacement, if more than one
probable cause of malfunction, will 1ist in
order of probability from highest to lowest,
if component(s) need repair, will briefly
describe the nature of the repiir; using the
reference tools traince will actually perform
the indicated procedure.

501
S : — R
When given the task of performing the lab- Trainee will recall the name{s) of relevant
oratory control procedures, and confronted reference tools (e.g., guides) availablé for
with the need to conduct any common labora- use in the conduct of the tests, and using
tory analysis, identified by name, functional the reference tools will describe the conduct
description, or other standard representation of sampling and analysis and the facilities,
thereof , , . equipment, and supplies involved; using the
reference tools, trainee will actually perform
the sampling and analysis in accordance with
the most current recommendations as reported
by the relevant professional organization.

601
S ‘ - R

When given the task of planning the overall Trainee, from recall, will identify by common
operation of a specific plant for a certain name, physical or functional description, or
period of time, and confronted with the other standard representation thereof, the
actual condition(s) of the wastewater enter- process unit(s) directly involved in dealing
ing or of the wastestream within the plant, with the condition(s) and will describe how
or a verbal description or other standard the unit(s) deal with the specified condi-
representation thereof . . . tion(s). )

709

: S —_ R____

When given the task of .accomplishing Trainee will recognize the cause as
employee dismissal, and confronted with from recall, wﬂlg;escribe the reasovs\l(‘:')‘ 'nv:;d'
an actual justifiable cause, by name, ver- - the cause justifies employee dismissal and
bal description, or other standard represen- will describe action(s) relating directly to

tation thereof , , , the actual dismissal procedure,

ns

S — R
When given the task of responding to criti- Trainee will recognize the complaint as rele-
cism of plant operatign, and confronted vant or irrelevant, and, fromwrecaﬂ. will ¢
with an actual complaint from private citi- duscribe the type of data appropriate to the
zens and/or public officials regarding con- complaint in question and will describe how
ditions both relevant and irrelevant to the and why the complaint is relevant or irrele-
operatton of a wastewater plant, or a verbal vant; using the data noted trainee will demon-
g;sxigtion or other standard representation strate an actual response to the complaint.
ereof . , .,

?3 13




GENERAL CRITERION BEHAVIOR CATEGORIES *

For conVenience in collecting and organizing the data, the General Criterion
Behaviors have been grouped and numbered according to the following cate-

gories: /

NUMBERING GENERAL CRITERION BEHAVIOR

_SERI CATEGORIES
100's NORMAL OPERATION PROCEDURES
200's . ABNORMAL OPERATION PROCEDURES
300°s -PREVENTIVE MAINTENANCE PROCEDURES
400's CORRECTIVE MAINTENANCE PROCEDURES
500's LABORATORY CONTROL PROCEDURES
600's SYSTEMS INTERACTION PROCEDURES
700's MANAGEMENT /SUPERVISORY PROCEDURES

Definition and explanation of the seven General Criterion Behavion Cate-
gonies follow:

PLEASE NOTE: For effective application of the Curriculum Guide-
lines, it is most important that the concepts of "normal", "ab-
normal", "preventive", "corrective", etc. be used as defined
herein--do not assume that prior use is comp]ete]y appropriate
to their use in thfs context.

NORMAL OPERATION PROCEDURES.  Include those routine operating activities
‘of the plant employee that do not vary significantly from day-to-day, and
.that are designed to keep the plant functioning within a normal range of =
values; for example, xroutine sampling at standard locations, routine inspec-
tions of equipment and wastestream to verify that the process is function-
ing properly, routine opening and closing of superqgtant valve in return
line to primary settling tank. (The General Criterion Behaviors 101 and

- 102 relate to Normal Operation Procedures and can be seen on page 597 in
the Appendix.)

ABNORMAL OPERATION PROCEDURES. Include those activities of the plant
empldyee that result from abnormal (unusual and undesirable) conditions

of the wastestream.- The abnormal, procedures are designed to enable the
plant employee to (ecognize when the w?stestream is abnormal- and tolreturn
it to an acceptable, normal condition. For example, the plant employee

4
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should recognize a black, septic influent to the primary settling tank as
an abnormal condition of the wastestream, take whatever immediate action

is appropriate, if any (e.g., eliminate the source of black, septic waste-
water to prevent further disruption of downline processes), then determine
the cause, correct it and any other adverse effects of the abnormal condi-
tion. NOTE: Actual cause of septic condition could relate to failure

to manually close supernatant valve (resulting from poo}\l@rma] Operation
Procedure); or to malfunctioning of timer switch controlling supernatant
valve (leading to a Corrective Maintenance Procedure); or to adverse indus-
trial discharge in collection system (resulting from poor Management/Super-
visory ProcedUres). (The General Criterion Behaviors 201 and 202 relate

to Abnormal Operation Procedures and can be seen on page 598 in the Appendix.)

PREVENTIVE MAINTENANCE PROCEDURES. Include those routine maintenance
activities of the plant employee designed to forestall or prevent major
equipment breakdown and subsequent corrective maintenance; for example,
lubrication of bearings and other moving parts, replacing air and oil fil-
ters, nroutine replacement and/or adjustment of certain worn components.
(The General Criterion Behaviors 301 and 302 relate to Preventive Mainte-
nance Procedures and can be seen on page 599 in the Appendix.) - ”

CORRECTIVE MAINTENANCE PROCEDURES. Iné:lude those maintenance activities
of the plant employee that usually result from the breakdown and/or mal-
function of a unit of equipment or a component thereof; for example, recog-
~nizing the indications of a mal functioning timer switch on the supernatant
valve serving the return lire to the primary settling tank and knowing
when and how to correct the disorder, or when and how to refer the problem
to plant or contract maintenance personnel. (The General Criterion Behav-
iors 401 - 403 relate to Corrective Maintenance Procedures and can be seen
on page 600 in the Appendix.) |

LABORATORY CONTROL PROCEDURES.  Include those special and routine activi-
* ties of the 'plant employee relating to 'laboratory analyses, the specifica-
tion of sampling procedures and locations, and the general management of
the laboratory facilities; for example, determining DO, determining the’

TO%




samp]e:and ana]ysis'required for a given condition of the wastestneam.
(The General Criterion Behaviors 501 - 503 relate to Laboratory Control h
Procedures and can be seen on page 602 in the Appendix.)

. SYSTEMS INTERACTION PROCEDURES. Include those activities of the plant
employee concerned with relating the functioning of specific units of equip~
ment to other process units and’ to the system as a whole, re1at1ng specific '
processes to other processes and to the system as a who]e and relating
the plant to the community which it serves; for examp]e, determining how
the effective functioning of the g%it'removal process relates to other’
processes and the equﬁpment invo]Véd,‘determining the desired characteris-
tics of a plant for a given community. (The General Criterion Behaviors
601 - 606 relate to Systems Interaction Procedures and can be $een on page

604 in the Append1x )

| MANAGEMENT/SUPERVISdEY PROCEDURES.  Include activities of the plant employee
~ relating to employment practices, record keeping, plant operation policy,
and the estaliiishment of a constructive and realistic rapport between the
plant and the comunity it serves. (The General Criterion Behaviors 701 -
717 relate to Management/Supervisory Procedures and can be seen on pdge
. 607 in the Appendix.)

The categories just defined are not necessarily intendgd to represent the
apparent grouping of behaviors in the actual operation‘of a plant., Rather,
the categories represent groupings of similar, related behaviors for ease ;
in analysis and for brevity in documentation. In actual practice, a waste-
water plant employee may move from a noamal operation procedure to an
abnoamal operation procedure to a conrective maintenance procedure in one - )
continuous f]ow of act1v1ty, with no concious differentiation in his mind ”
and no d1fferent1ation apparent to the casua] observer.




vy -

" A detailed explanation of the format for indicating the relationships is )

. ’ J
GENERAL CRITERION BEHAVIORS AND THE CMP

The chart on the opposite page graphically.depicts the interrelationship

among the SPECIFIC PROCESS UNITS of the CMP, the GENERAL CRITERION BEHAV-
IOR CATEGORIES, and the GENERAL CRITERICN BEHAVIORS. . For each of the .
twenty-two PRINCIPAL PROCESS UNITS in the (MP, there are seven GENERAL

- CRITERION BEHAVIOR CATEGORIES to which the UNIT relates; each of the

GENERAL CRITERION BEHAVIOR CATEGORIES contains two to Seventeen GENERAL

" CRITERION BEHAVIORS, ' The number for each of the GENERAL CRITERION BEHAV- ' |

IORS is indicated on the chart, and a key word or phrase from the detail
of each GENERAL CRITERION BEHAVIOR ideritifies the general purpose for the
GENERAL CRITERION BEHAVIOR. ‘

Since each one of the PRINCIPAL PROCESS UNITS is presented in terms of the
relationships indicated in the chart, the comprehens1veness of the Curri-
culum Giidelines 1s obvious.

the subject of the fo11ow1 ng section which is entitied SPECIFIC BEHAVIOR
SHEETS. : ) ,
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RELATIONSHIPS OF ELEMENTS OF CURRICULUM GUIDELINES

GENERAL CRITERION GENERAL CRITERION

BEHAVIOR CATEGORIES BEHAVIORS
HORMAL i 101 routine activities
OPERATION
i . PROCEDURES m safety considerations
ABNORMAL = m recognize and correct abnormi(ities
OPERAT [ON -< .
PROCEDURES m safety constderations
PREVENTIVE routine activities
MAINTENANCE m
0 PROCEOURES m safety cons iderations
\, S m recognize and repair mal functions
CORRECT IVE .
MAINTENANCE identify equipment parts
PROCEDURESS - ‘0z nily equipment par
’ m safety constderations =
501 conduct sampling and analyses
LABORATORY 502 determine appropriate analyses
CONTROL 3 e
PROCEDUPES § 503 evaluate results of analyses
’ 504 safety considerations
: ° .
601 tdentify function of process units
d M 602 {dentify effects of wastes
) ' 3:5&3;& v 603 ] {dentify purpose of process units
PHOCESS m?lilﬁ??m —f 604 { 1ing locatt
UNIT identify appropriate sa ng locations
i PROCEOURE'S nify appropriste sampling
antiadhadialolt B 605 [ -relste need to processes
' P 606 recognize and cope with major disasters
607 compare various process units
\ ) 701 prepare orders for service and parts
702 determine supplies needed
‘ ‘ 703 prepare dajly and monthly reports
. o 704 prepare annual _reports’
-y,
) . . . 705 preparg,m«ua/l budgets
- . 706 hire employees
707 orient new employees
708 discipline employees
MANAGEMENT /
;UPERVISORY 709 discharge employees
ROCEDURES
no achievement of professfional growth
. e
. 7 \ 71 | identify staffing needs
i X nz2 tdentify needed operational changes

' ! n3a tdentify needed -1pital improvements
’ J m explain plant operation to lay persons
- ' \ respond ta “outside* complaints

716 promote plant expansion
‘ 1
717 ] promote plant image

ERIC
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SPECIFIC BEHAVIOR SHEETS

The following elements of Curriculum Guidelines now have been defined:
1. Composite Model Plant ¢
a. Processes Chart
b. Specific Process Units
2. Principal Units °
3. Other Units S
a. Alternate
b. Nonalternate
4. General Criterion Behaviors
5 The seven General Criterion Behavior Categories
These, along-with two additional elements, the SPECIFIC BEHAVIOR sheets ~
with the "Stimulus and Response Detail", form the guidelines for the develop-

ment of the curriculum. .

An EXAMPLE of the basic data sheets that comprise the actual guidelines
for the development of curriculum is shown on th? opposite page; as;indi-
cated by' @ , these sheets will be referred to as SPECIFIC BEHAVIOR

: o .
The SPECIFIC BEHAVIOR sheets are grouped acéording to the seven General

. Criterion Behavibr Categories. The name of the particular category irjvolved
1s/$xown in the first line of the sheet (see @ in EXAMPLE}: the number
of the particular General Criterion Behavior is shown in two places (see

@ )5 the actual statement of the General Criterion Behavior involved is
given on each sheat (see @ ). The Composite Model Plant (CMP) process
name and letter designation is shown in several places (e.g., see @ ).
From the SPECIFIC PROCESS UNITS sheets the brief descriptioﬁ of the Princi-
pal Unit(s) involved is also shown (see (6) ). You will recall that only
the Principal Units of the CMP are to be directly r‘epr"esente’d in the curri- °
culum. It is for this reason that only they, and rot the Other Units,_ are'. '
the subject for further detailing on the SPECIFIC BEHAVIOR sheets.

,—kx .
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EXAMPLE

CURRICULUM GUIDELINES
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

(DS > SPECIFIC BEHAval101

-{E—‘
NORMAL OPERATION skill and knowledge for PRIMARY SEDIMENTATION CMP UNIT . . /)

E-10. Rectangular unit with telescopic valve draw off density meter
time clock, and trough with &crapex

©

as 1t relates to the GENERAL CRITERION BEHAVIOR NUMBER 101:

| S | —) R

when given the-task of performing Trainee, from recall, will describe
the noxmat operation procedures, the routine he will follow and its
and confronted with an actual pro- frequency, the conditions he will
cess unit, or a common name, func- look for, the actions he will take,
tional or physical description, or and for certain actions the “"whys"
other standard representation that are most relevant; from
thereof . . recall, trainee will actuaily per-

o &/@ form the procedure,

STIMULUS DETAIL: For specific CMP UNIT E-10, the general stimulus (S)
. above implies appropriate representation of at least
‘\\the following . . ‘

1. These terms or descriptions (not already implied): ' primary, clari fier,

sedimentation unit, primary basin, settling tank, and appropriate com-
binations thereof. '

RESPONSE DETAIL: For specific CMP UNIT E-10, the general response (R)

above implies appropriate representation of at least
the following . . .

1. Attention to these components or characteristics of the unit: flights,
drive motor, gear box, sprockets, chain, clutch, shear pin, skimmer
trough, grease pit, sludge wells, telescopic valve (inc. wheel, stem,
.indicator), time clock, dénsity meter, weirs, piping, valves (inc. gate,
plug, ball, check), pumps, motors, water seal units, belts, pulleys,
limit switch, variable speeu drive, rails, shoes, sluice gates, baffles,

. - first-aid kit, fire fighting equipment. ' '

- 2. Taking these types of actions: recording measurement of flow, density,

elapsed time,

(A full exposition of this example can
be seen on page 55 in the Appendix.)

20 2
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STIMULUS AND RESPONSE DETAIL

The Stimulus and Response Detail (see (D and @) make the statement
of the General Criterion Behavior, as it relates to the noted Principal
Unit, more specific. In the Stimulus and Response Detail, an attempt is
made to provide a maximum of additional information with a minimum of docu-
menfation. In some cases, the notation 1isted in the Stimulus and Response
Detail subcategories may provide some actual content of instruction and post-
training beha\}ior; of greater importance, however, the subcategories should
provide, by implication, a more specific indication of the level and con-
tent of training, For example.. .

In Stimulus Detail subcategory number one (see @ ), certain

actual terms are offered for inclusion in the verbal skill- and

knowledge of the trainee--but.more than that, this also suggests
the type of terms required.. )

In Response Detail subcategory number one (see @ ), certai'ﬁ
actual unit components are given for inclusion as appropriate

in the indicated response. Also, it is clear from the dogumen-
tation that in the Normal Operation Procedure the trainee must

be responsive to the telescopic valve as a_gyross component and to
- certain subcomponents of that_valve (see @5 ). These notations
serve to indicate both {nclusion and exclusion. :

A



EXAMPLE

SPECIFIC BEHAVIOR
CURRICULUM GUIDELINES 101 - E
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITER{A

NORMAL OPERATION skill and knowledge for PRIMARY SEDIMENTATION CMP UNIT . . .

/ E-10. Rectangwlar unit with telescopic valve draw off, density meten
time clock, and trough with scrapen

as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 101:

When given the task of performing Trainee, from recall, will describe
the noamal operation procedures, the routine he will follow and its
and confronted with an actual pro- frequency, the conditions he will
cess unit, or a common name, func- look for, the actions he will take,
tional or physical description, or . and for certain actions the "whys"
other standard representation : that are most relevant; from
thereof . . .° ~ . recall; trainee will actually per-
form the procedure.

For specific CMP UNIT E-10, the general stimulus (S)
above implies appropriate representation of at least
the following . . . '

(s_fgp)ws DETAIL:

1. These terms or descriptions (Qot-already_implied): primary, clarifier,

sedimentation unit, primary basin, settling tank, and appropriate' com-
binations thereof. '

J(;;SPONSE“DETAIL: For specific'CMP\UﬁiT E-10, the géneral response (R)
‘ above implies appropriate representation of at least

‘ the .following
< 1. Attention to these components or characteristics of the unit: flights, (::)
drive motor, gear box, sprockets, chain,.clutch; shear pin, skimmer
, @roygh, grease pit, sludge wells, telescopic valve (inc. wheel, stem, -(—-J
indicator), time clock, density meter, weirs, piping, valves (inc. gate,
plug, ball, check), pumps, motors, water seal units, belts, pulleys, '

Timit switch, variable speed driye, .rails, shoes, sluice gates, baffles,
first aid kit, fire fighting equipment.

2. Taking these types of actions: recording measurement of flow, density,
- elapsed time.

(A full exposition of this example can
be seen on page 55 in the Appendix.)

“a,

. "J

92 23 : -



PERFORMANCE ARROWS

The performance arrows ( (:) and (:) on opposite page) are used to
i.dicate an important characteristic of desired posttraining behavior. The
double headed arvrow (see (:) ) indicates that the trainee should be able
 to make the appropriate response (R) when confronted with a specific instance
of the stimulus (S) as described. In addition, the roles of the S and R
may be reversed in such a way that the significant elements of the S are
transformed into an R and the s?gnificant elements of the R are transformed
into an S. For example, in EXAMPLE I, if given the information " .
entering wastewater contains large amounts oﬁibeavy inorganic solids mixed
with organic solids . . . ", the trainee should be able to make a response
as indicated: " . . . the plant treatment unit to deal with this condition
is the grit chamber., It has mechanisms for washing solids to remove organic -
materials, the heavier solids settle out in the grit chamber. Any light
organic materials will be washed out of the grit (heavier solids) as it is
removed from the chamber . . . "; or to offer the reverse, if given the
information " . . . the grit chamber of the treatment plant separates
organic solids from grit and removes the grit from the wastestream . . .",
the trainee should be able to make a response as indicated: " . . . espe-
cially useful where the influent wastewater contains large quantities of
grit and/or grit and organic solids . . ." '

The single headed ‘arrow (see (:) ) indicates that the roles of the S and

R may not be reversed. Thus, in EXAMPLE II, the trainee is expected to

perform such behaviors only in the direction indicated by the arrow. Of

course, the trainee may learn to describe the probable indications of a

mechanically malfunctioning component of a unit of equipment but the instruc-
~ tion would not be designed expressly to achieve this learning nor would the

trainee be tested for such learning.




wastes et

EXAMPLE |

SPECIFIC BEHAVIOR

. CURRICULUM GUIDELINES @601 A - U
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA -

SYSTEMS INTERACTION skill and knowledge for ALL PRINCIPAL CMP UNITS . . .

A - U (Operational Processes of the Composite Modek PLant)

as the_y r‘e1ate to the GENERAL CRITERION BEHAVIOR NUMBER 601 :

S < .49!”—_—--""—'

@

When given the task of planning the
overall operation of a specific plant
for a certain- period of time, ‘and
confronted with the actual condition(s)
of the wastewater entering or of the

— ]

dea]ing with

Trainee, from recall, will identify
by common name, physical or func-
tional description, or other stand-
ard representation thereof, the pro-
cess unit(s) directly 1nvo]ved in .

———

’

9

| _Exums I

SPECIFIC BEHAVIOR

CURRICULUM GUIDELINES Q4Q]l - D
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

CORRECT IVE MAINTENANCE skill and know]edde for GRIT REMOVAL CMP UNIT , . .

D_ 100

as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 401:

S —_—

Aerated unit with bucket elevatorn

@
R

When given the task of performing
the cornrective maintenance proce-
durds, and confronted with actual,
mechanical indications of a mal-
function of a process unit or com-
ponent within the unit, or a verbal
description or other standard
representation thereof ., . .

——1:

Trainee will recognize the mechani-
cal malfunction as such and will
recall the name(s) of ‘relevant
reference tools (e.q., guides)
available for use, and using the
reference tools will describe the
immediate and/or long term opera-
tional adjustments that may be
necessary, will name the most pro-
bable component(s) needirg repair
or_replacement, if more than one
probable cause of malfunction, will

in e T




" MISCELLANEOUS CHARACTERISTICS

A1l the major elements and characteristics of the SPECIFIC BEHAVIOR sheets
have now been defined. However, a few minor characterlst1cs remain that

require some clarification: -
In EXAMPLE I, the reference number shown (see (:) ) has been placed in a
position to facilitate location of SPECIFIC BEHAVIOR sheets. This number
is usually made up of the General Criterion Behavior involved (101 in the

- example) and the identifying letter of the CMP process involved ("B" for

Prechlorination in the example). As is ‘the casé in EXAMPLE I, most of the
SPECIFIC BEHAVIOR sheets will -also 1dent1fy and relate to a specific Prin-
cipal Unit of the CMP (see (:) ). This will be true for at least all of
the. first four General Criterion Behavior Categories: Normal Operation
Procedures (100's), Abnormal Operation Procedures (200 s), Preventive Main-
tenance Procedures (300's), and Corrective Maintenance. Procedures (400's).

In EXAMPLES II and III, (:) and (:)‘ show other ways in whjch a SPECIFIC
BEHAVIOR sheet can be referenced, In EXAMPLE II, the General Criterion
Behavior involved applies rather generally to the entire process as desig-
nated (see description (:) ). In EXAMPLE II1 (see (:) ) processes "A - U"
is the indicated reference because the General Criterion Behavior involved
applies geﬁerally to all processes and Principal Units of the CMP and this
is adequately defined by -the PROCESSES CHART and the SPECIFIC PROCESS UNITS

Sheets,




EXAMPLE |
- SPECIFIC BEHAVIOR
CURRICULUM GUIDELINES §10] - B

WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA L
NORMAL OPERATION skill and knowledge for PRECHLORINATION CMP UNIT . . .

B-10, Vacuum chloninaton with automatic feed to pipe, pneumwuc control,
J and electrical evaporaton

as jt, ==coy I0R_NUMBE |

EXAMPLE 1| |
SPECIFIC BEHAVIOR

' CURRICULUM GUIDELINES §501 - v
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

LABORATORY CONTROL skill and know]edge for LABORATORY CMP UNIT . .

v (L;zbona,tony. Control) -4-\.)@

Cas it rela ITERION BEHAVIOR NUMBER 501:

——eea

EXAMPLE 111 - |
SPECIFIC BEHAVIOR
CURRICULUM GUIDELINES J602 A - U

WASTENATER PLANT OPERATION TRAINING PROGRAM CRITERI '

SYSTEMS INTERACTION skill and< edge for ALL PRINCIPAL CMP UNITS . . .

A - U (Operational Prnocesses o e Composite Model Plant) 4‘\j®

!

o ww CRITERION BEHAVIOR NUMBER 602: . -‘

s



SU MMARY

This conc]udes the definition and descript1 on of the SPECIFIC BEHAVIOR
sheet, To recap: SPECIFIC BEHAVIOR sheets are the basic source of 1nfor-
mation (quidelines) for the development of curriculum. On any given sheet,
the GENERAL CRITERION BEHAVIOR, used as an inclusive point of reference, A
supplemented by the CMP and its SPE(':IFIC UNITS and by the STIMULUS and A
RESPONSE DETAIL, should clearly pinpoint, for technically qualified instruc-
tors, the posttraining behavior desired of the program graduate and should
permit the instructors to develop uniform, jfob related curricula. The |
actual SPECIFIC BEHAVIOR sheets begin on page 41; @ discussion of the
POSTTRAINING PERFORMANCE EVALUATION CONDITIONS AND CRITERIA follow imme-
diately. . -

A7 28




POSTTRAINING PERFORMANGE EVALUATION CONDITIONS AND CRITERIA
CONDITIONS |

The posttraining performance of the trainee will be evaluated under two
general conditions: "Verbal Test Conditions" and "Practical Test Condi-
tions".

-The Verbal Test Conditions (VIC) evaluate the trainee's posttraining ability
"to verbally respond to specific que<t1ons and/or describe appropriate behav-
iors under a given set of circumstances. *Verbal testing must always be in,
the actual or simulated ervironment most relevant to the behavior in ques-
tion. Simulation in the VTC will usually be in the form of verbal descrip-
tions or pictures. When actual environments are used in the VTC, they will
be used orly as conditions (stimuli) to be responded to verbally, ndt physi-
cally. For example, the trainee may be confr&ted wifh an actual waste-
stream and asked to verbally describe the proper course of action based ' i
upon his observation of the condition of the Wastestream ‘'the trainee will
not actually (physically) involve h1mseh° in apy procedule to treat or con- ‘
trol the cordition. A1l elements of the VIC must clearly suggest the opera-
't1onal context to which they are relevant; for example, as apphed to a
standard "test quest1on" . \

ACCEPTABLE: . "During your routine inspection of the secondary
clarifier, gas bubbles and large chunks of solids are noted
on the surface. List the probable causes for this condition."

UNACCEPTABLE: "What malfunctions are found in secondary ‘clari-
fiers and what undesirable conditions of the wastestream do
they cause?”

s
The Practical Test Conditions (PTC) evaluate the trainee's posttraining

ability to actually (physically) respond in realistic¢ settings or to respond -
to specific questions or descriptions rel ated to actual or simulated equip- '
ment and conditions. . Practical testing must always be “in the presence of

the actual or simulated environment most relevant to the behavior in ques-
tion. Practical testing will usually be in 'actual, functioning plants or

may employ the use of discrete units of actual equipment or highly realistic




mock-ups of the process unit(s) in question, Al1 elements of the PTC must
clearly suggest the operational context to which they are relevant.

PLEASE NOTE: No aspects of the VIC:should be conducted concur-
rent with PTC--except that the trainee's verbal skills may be
demonstrated in the PTC to the extent 'they are appropriate to
actual performance. ° '

The trainee's posttraining skill and knowledge will be verified by evalua-
tion under both VTC and PTC. Appropriate sampling and test construction
-techniqyes will 4be employed to ensure comprehensive coverage.
/
Evaluations of the trainee will be spaced in time to verify acquisition of
skill and knowledge during training and to verify retention of skill and
knowledge to some neasonable point in time beyond-t;&ing[

The design of the elements (questions, case problems, eduipment set-ups,

' etc.) of the VTC and the PTC should be based on the GENERAL CRITERION BEHAV-
IORS and the CMP and in no case behavioral ly incompatible or not clearly
implicit therein. | |

The design of the elements of the VTC and .the PTC--especially the latter--
shou]d'indude Objgctive standards by which to evaluate correctness of '
trainee behavior and by which to quantify results. Timé-required-to-perform,
'only when appropriate in terms of actual job performance, may be used in
evaluating trainee's performance; the maximum length of time permitted to
perform must be based on actual job needs.

4 - ) . 4,r .f‘304‘
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fore,

CRITERIA

In general,, acceptable posttraining performance by the trainee will be

achieved in any given instance of a ‘verbal or pnac/uca,._ test when the scores
obtamed represent

> 70% correctness 1in VTC

> 80% correctness in PTC v

Obviously, certain skill and knowledge are more critical than others

it is expected that an instructor will need ‘to exercise individual

discretion in the assignment of specific values to spec1f1c behavior until
such’ time as standardization can occur.

B
\
|
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USE OF THE cunmcul@m-smnguuzs

" The f’o]lowing recommendations will provide a general- indication of how the
Curriculun Guidelines may be used in curriculum development.

h L . PREPARATION

Successful use of the Curriculum Guidelines in developing related curricu-
Tum will depend '1arge1§ on the user's facility with the Curriculum Guide-.
lines' concepts, terminology, and design. The first 39 pages of the Curri-
culum Guidelines should be studied as often as needed to maintain a high
level of user skill; the Glossary (page 625 in the Appendix) should be
referred to as needed to cope with any new terminology and concepts. As a
conclusion to the first 39 pages, you should, in fact, read the Glossary as
a reviey of the terms and concepts already discussed and as an introduction
" to Sore basic terms and concepts not yet given explicit consideration in
the First 39 pages. In addition to the first 39 pages and Glossary, work-
shops and\consultati,on are available for those who desire assistance and
guidancé in the implementation of the Curriculum Guidelines.

“It is highly unh‘ke]} that- any one’per'son should attempt the design of a
‘total curriculum based on the Curriculum Guidelines. The explicit approach
implied by the Curriculum Guidelines makes mandatory a degree of knowledge
and skill seldom if ever found in one person and a degree of attention to -
detail thaf: would require an amount of time prohibitive for one person.
Ideally, the task is best suited to the well-coordinated input from the
qualified staff of several institutions. The high degree of competence

and time required is .ot only to ensure adequate inclusions in the curricu-
lum in accordance with the Curriculum Guidelines but also appropriate
exclusions. ' .

‘p

4153




AN APPROACH

The Curriculum Guidelines may be used to make an existing curriculum more
explicit and relevant or to develop a completely new curriculum--though

not necessarily the quickest, the latter is the preferred. In either case,
the detail behavior implied by the CMP Unit specifié criterion behaviors
will have to be made explicit. One of the simplest and most directly use-
ful ways to do this is to express the detailed behavior in the form of a
comprehensive documentation of criterion test items, problems, situations,
etc. These criterion test elements will include, as appropriate, verbal
questiori and answer items, verbal vproblem solving items, and practical
(physical) problem solving items. The information provided on each SPECIFIC
BEHAVIOR sheet will indicate the extent to which your criterion test elements
should reflect verbal, manipulative, and conceptual skill and knowledge.

For example, even the most casual examination of the SPECIFIC BEHAVIOR sheet
on the opposite page clearly reveals the need for . . .

1. Conceptual knowledge (e.g., when is the grit removal screw -
worn badly enough to warrant concern?)

2, Simple recall knowledge (e.g., recalling names of relevant
reference tools)

3. Verbal skill and knowledge (e.g., being able to describe
natyre of‘repair)

4. Manipulative skill and knowledge (e.g., actually perform-
ing the indicated repair). ’

The pattern ehployed when further detailing the SPECIFIC BEHAVIOR in ‘the
form of criter\i\on test elements and the grouping of these elements may vary.
It is probable that the pattern and grouping used will be most easily
approached and serve the best purpose if possessed of a consistent and homo-
geneous quality. For example, all the General Criterion Behaviors 100's
through 400's might be detailed as a group for each Principal Unit of each
process in turn; then, the derived criterion test elements would be
appropriately cross-referenced and grouped according to General Criterion -
Behavior Categories. (This grouping assumes that learning and ‘eventual
performance will be facilitated if Normal Operation Procedures are taught"
first, followed by Preventive Maintenance Procedures, etc.)

A2 3




EXAMPLE

SPECIFIC BEHAVIOR
| CURRICULUM GUIDELINESJ40] - 0
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

CORRECTIVE MAINTENANCE skill and knowledge for GRIT REMOVAL CMP UNIT .
D-10. Aerated unit with bucket elevator

as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 401:

S E— R
When given the task of performing Trainee will recognize the mechani-
the conrective maintenance proce- cal malfunction as such and will
dures, and confronted with actual, recall the name(s) of relevant
mechanical indications of a mal- reference tools (e.q., quides)
function of a process unit or com- available for use, and using the
ponent within the unit, or a verbal reference tools will describe the
description or other standard immedi ate and/or long term opera-
representation thereof . . . tional adjustments that may be

necessary, will name the most pro-
bable component(s) needing repair
or replacement, if more than one
probable cause of malfunction, will
1ist in order ‘of probability from
highest to lowest, if component(s)
need repair, will briefly describe
the nature of the repair; using
the reference tools trainee will
actually perform the indicated
procedure.

STIMULUS DETAIL:  For specific CMP UNIT D-10, the general stimulus (S)

above implies appropriate representation of at least
the following . .

1. These malfuntions or these indications thereof: atypical sound, higher
than nomal temperature, vapors, vibration, pilot 1ights off, inopera-
tive unit, unlubricated bearings, overloaded prime movers, electrical
mqtor inoperative, electrical control equipment imoperative, grease or
oil on motor windings, insulation burned off electrical wiring, over-
loaded process, absence of agitation.

RESPONSE DETAIL: For specific CMP UNIT D-10, the general response (R)

above implies appropriate representation of at least
the following . . .

(A full expositioh of this example can
be seen on page 323 in the Appendix.)

4335 ' _ '




With the homogeneously grouped and appropriately cross-referenced criterion
test elements available, the curriculum developer is ready to move to define
the courses of study needed, their content, their sequence and duration,

and the instructional methods ‘and media to be employed, The systematically
derived criterion test elements should readily provide insight into the
most appropriate learning environments (e.g., the need for actual, in con-
text , manipulative skill and knowledge will strongly suggest in-plant
instruction, the need for most verbal and some conceptual skill and know-
Tedge will suggest a classroom or self study learning experience).

The comprehensive 1ist of criterion test elements deve]oped for the purpose

. of defining curriculum also will be drawn on to furnish the design data for
the development of "sampling" test to administer to trainees to verify learn-
ing. Of course, this learning wi:I] be subsequently verified by the trainee's
on-the-job performance, possibly using check lists based on the SPECIFIC
BEKAVIOR and the comprehensive 1ists of criterion test elements.

The’ anproach that has been briefly discussed is represented in the flow
diagram on the opposite page. The steps 1 - 6 represent the process and
products:

1. The SPECIFIC BEHAVIOR as defined by the CMP processes and
units, the GENERAL CRITERION BEHAVIORS, and the STIMULUS and

RESPONSE DETAILS and as documented on the SPECIFIC BEHAVIOR
sheets '

2. The comprehensive 1ist of criterion test elements representing
the further detailing of behavior as stipulated and implied
by the SPECIFIC BEHAVIOR sheets

3. Showing the close relationship between the Curriculum and
the Learning Environment as developed based on the explicit
criterion test elements

4.” The "samples" of the comprehensive criterion test elements
that are used to evaluate the trainee's learning periodically
during and after training ‘

5.. The on-the-job performance which is the final test of the
relevance of the Curriculum Guidelines and the effectiveness
of the actual curritulum
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6. The feedback that provides the self-correcting capacity of
any closed loop system; for example, the feedback based on
the observation of the actual on-the-job performance of
trainees permits continual improvement of-the training sys-
tem by the elimination of techniques which result in inferior
on-the-job performance and the 1nc1us1on of - techniques which
improve on-the-job performance.

Th1s concludes the first 39 pages of the Curriculum Guidelines. If you ha've
not done so already, you should now acquaint yourself with the contents of
the Appendix; this includes: the "Composite Model Plant", the "General
Cr1ter1on Behaviors", the "Trainee Characteristics: Two Year Post High

~ School Wastewater Techno]ogy Training Program", and’the "Glossary" You

are encouraged to return to the first 39 pages and the Appendix as needed
_to renew your skill with essential terms and -concepts. The SPECIFIC BEHAV-
IOR sheets follow. On the opposite page is a summary description of the
characteristics and functions of the SPECIFIC BEHAVIOR .sheets; you may wish
to remove the page for more accessible reference as you work ‘with_ the sheets.

-
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SPECIFIC BEHAVIOR
CURRICULUM GUIDELINES §101 - A
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

NORMAL OPERATION skill and knowledge for COLLECTION CMP UNIT . . .
A-10, Combined system with industrial waste

as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 101:

- When given the task of performing Trainee, from recall, will describe
the nonmal operation procedures, the routine he will follow and its
and confronted with an actual pro- frequency, the conditions he will
cess unit, or a common name, func- look for, the actions he will take,
tional or physical description, or and for certain actions the "whys"
other standard representation that are most relevant; from
thereof . -, . : recall, trainee will actually per-

form the procedure.

STIMULUS DETAIL: For specific CMP UNIT A-10, the general stimulus (s)
above implies appropriate representation of at least
D the following . . .

1. These terms or descriptions (not already implied): sewer, sewerage,
sewer system, collection system, gravity flow system, force main. sys-
tem, ) . )

2. These reference tools: sewer system map.

v

RESPONSE DETAIL: For specific CMP UNIT A-10, the general response (R)
above implies appropriate representation of at least *
the following . . .

1. Attention to these components or characteristics of the unit: sewer -
(e.g., interceptor, collector, lateral, branch, main, pressure, etc.),
house connection, sewer tap, materials (e.g., vitreous clay pipe,
asbestos-cement pipe, concrete pipe, cast iron pipe, steel pipe, etc.),
pipe joints (e.g., O-ring, compression, bituminous, hydraulic mortar,
epoxy mortar, etc.), manholes (e.g., brick, concrete block, concrete
cast-in-place, concrete pre-cast, steel, etc.), functions of manholes
(e.g., change flow, change direction, change elevation, vent system,
clean-out, etc.), tap line for new comnections, inverted siphon, dosing
tank, manhole covers (unsealed and. sealed), regulators, weirs, (e.g.,
side overflow, leaping, etc.), flap gates, catch basins, fire fighting
equipment, first aid kit. '

Continued on following page
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Continued from previous page, Specific Behavior 101-A

2.

Atté’ntion to these conditions of the wastestream: .level in manhole,
floating solids, odor (e.g., HoS , hydrocarbons , etc.), color, flow,
turbidity, pH, temperature. =

Operational adjustments of these components: weirs, regulators,

Using these tables, graphs, nomographs, and/or performing these calcu-
lations: - flow nomographs for Kutter's equation and flow graphs.

Essential use of these terms (not already implied): vented manhole

- covers, odor (e.g.,solvent, etc.).
e : , .

Q




SPECIFIC BEHAVIOR
| CURRICULUM GUIDELINESE 101 - 8
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

NORMAL OPERATION skill and knowledge for P-RECHLORINATION CMP UNIT . . .
v

B- 1'0. Vacuun c}wouna,ton with automatic 6eed to p&pe, pneunatic cont)wl
and electrical evaporaton :

as it relates to the GENERAL CRITERION BEHAVIOQ NUMBER 101:

S . — R

When given the task of performing
the noamal operation proz:/dures,
and confronted with an actual pro-

cess unit, or a common name, func- .

tional or physical description, or
other standard representation
thereof . . .

Trainee, from recall, will describe

-the routine he will follow and its

frequency, the conditions he will
look for, the actions he will take,
and for certain actions the "whys"
that are most relevant; from
recall, trainee will actua]]y per-

form the procedure.

~ STIMULUS DETAIL: For specific CMP UNIT B-10, the general stimulus (S)
' above implies appropriate representation of at least
the following . . .

1. These terms or descriptions (not already implied): upstreamw chlorina-
tion, remote chlorination, off plant chlorination, brand names.

’

RESPONSE DETAIL: For specific CMP UNIT B-10, the general response (R)
above implies appropriate representatwn of at least
the following . . . .
1. Attention to these components or characteri st1cs of the Mnit:  regula-
tors (chlorine pressure, injector vacuum, water pressure) , cut chart,
?as rate controller, rotameter float, cylinders, vent fan, pig tails
inc. caps), valves (e.g.; header, pressure relief, pressure reducing,
cylinder, etc.), hoist, wastewater flow rate, chart drive, recording
chart, pen, compressor, drive belt, motor, air storage tank, scales,
preumatic control device, alarm system (e.g., leak detection device,
chlorine pressure, evaporator water level, etc ) evaporator, rupture
‘disc, first aid kit, fire fighting equipment.

2. Taking thesé types of actions: replacement of chlorine cylinders, re-
cording chart, ink pens; start- -up, shut-down; taking operating readmgs,
(e.g., cylinder we1ght total pounds fed, feed rate, etc.). |

3. Attention to th°se cond1t1ons of the wastestrcam flow rate, odor,
» Achlonne demand. '

Continued on following page
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Cogtinued from previous page, Specifi chhavior 101-B

4, Taking ghese 'Iaborator} samples: grab_samples (before and after chior-,
ination). . ' v . )

5. Operational adjustments of these components: chlorine regulator vaive, o
- injector vacuum control. \

"

b

6. Using these tables, graphs, nomographs, and/or perfdrminé these ca'lcu'la_'-"‘., C e e
"~ tions: chidrine dusg, mg/1; chlorine residual, mg/1; dose rate, #/'day.; s _1
7. Essential use of the

e terms (not a]read_fiimp]%ed): metal chart. * L -

1




SPECIFIC BEHAVIOR

CURRICULUM GUIDELINESQ101 - C

-WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

NORMAL OPERATION/skill and knowledge for SCRZENING AND GRINDING‘CMP UNIT...

C-10. Mechanicably cleaned bubbler controf unit with gninder

as it relates 6 the GEN' RAL CRITERION BEHAVIOR NUMBER 101:

e § ’ —

R

When given the task of performing
the noamal operation procedures,

and confronted with an actual pro-

cess unit, or a common name, func-
tional or physical description, or
other standard representation
thereof .

Trainee, from recall, will describe
the routine he will follow and its
frequency, the conditions he-will

look, for, the actions he will take,

‘and for certain actions the "whys"

that are most relevant; from
retall, trainee will.actually per-
form the procedure. -

STIMULUS DETAIL: For specific CMP UNIT C-10, the general 'stimu1us_ (s),
above implies.appropriate represantation of at 1east

the following...

1. These terms or descriptions (not already implied): bar screen, screen-
ing device, screens, rack, brand names.

RESPONSE DETAIL: For specific CMP UNIT C-10, the general response (R)
- ., - above implies appropriate representation of at 1east

the following...

1. Attention to these components or characteristics of the unit: chain
. .(inc. attachment 1inks, 1ink pins, cotter pins, shear pins, slackness),-
sprockets, rakes (inc. angle, attachment bolts), rake cleaner (inc.
shock absorber, connector), screen belt (inc. adjustment mechanism,
scraper, rollers), rake drive (inc. motor, gear box,-drive chain,
sprocket), belt drive (inc. motor, gear box, drive belts, pulleys),
bar screen enclosure (inc. doors, covers), shaft, grinder (inc. motor,
drive belt, pulleys, atypical sound), bubbler control, effective sur-
face of bar rack, flush water device, ampres drawn, alarm, bar rack,
flushing valve, electrical overload.device, fire fighting equipment,

speed reducers.
Taking these types of actions:

¢

recording the number of cycles.

Atten{;ion to tr]ese conditions of the wastestream: color, odor, floating
material, debris (e.g., rocks, wood, paper, etc.), flow.

;  Continued on following page




Continued from previous page, Specific Behavior 101-C

,Taking thesé laboratory samples: grab or composite upstream of screens.
Operational adjustments of these comporents: air rate.

-Using these tables, graphs, nomographs, and/or performing these calcula-
tions: screenings, ftY/mg. ' '

' 7. Essential use of these terms (not. already implied): reverse flush,

AN
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SPECIFIC BEHAVIOR
CURRICULUM GUIDELINES| 101 - D
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

NORMAL OPERATION skill and knowledge for GRIT REMOVAL CMP UNIT . .
D-10. Aerated unit with bucket efevaton

as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 101 :

S > R

When given the task of performing
the normal operation procedures,
and confronted with an actual pro-
cess unit, or a common name, func-
tional or physical description, or
other standard representation
thereof . . .

Trainee, from recall, will describe
the routine he will follow and 1its
frequency, the conditions he will
look for, the actions he will take,
and for certain actions the "whys"
that are most relevant; from
recall, trainee will actually per-

form the procedure,

~
STIMULUS DETAIL: For specific CMP UNIT D-10, the general stimulus (S)
Coo . above imp]ies appropr1ate representation of at least
the following:. -
1. These terms or descriptions (not already implied): grit chamber, grit
tank, grit collector, grit removal unit, brand "names.

-

RESPONSE DETAIL: For specific CMP UNIT D-10, the general response (R)

above implies appropmate representation of at least
the following .

1. Attention to these components or characteristics of the unit: blower,
motor and mounting, speed reducer, manifold, piping, weir, air pres~
sure relief, silencer, air cleaner, electrical control equipment, coup-
lings, pressure indicating device, baffles, diffusers, tank, gear box,
receiving hopper, chains (inc. shear pins, special 1inks, cotter pins,
link pins), buckets,.shoes, quide rails 5, sprockets, shafts, shaft bear-
ings (greaae 1ubr1cated and water lubricated), belts, tighteners,
blower and bucket drive speed controls, valves (control, check), fire
fighting equipment, first aid kit.

2. Attention to these conditions of the wastestream: flow rate, color,
odor of 1iquid and grit, agitating velocity, floating material, tem-
« perature.

3. Taking these laboratory samples: grab grit sample, composite plant
influent. ‘

Continued on fellowing page




Continued from pfevious page, Specific Behavior 101-D -

4. Operational adjustments of these components. air Supbly (volume), bucket

speed.

5. Using these tables, graphs, nomographs, and/or performing these calcula-
tions: volume grit %vol grit/vol. raw flow).

6. Essential use of these terms (not already implied): differentia] set-
tling. , -




SPECIFIC BEHAVIOR
x ~ CURRICULUM GUIDELINESH 101 - E
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA
\ ' .

\

NORMAL \OPERATION skill and knowledge for PRIMARY SEDIMENTATION CMP UNIT . . .

" E-10. Rectangular unit with tefescopic vatve draw off, demsity meter
time clock, and trough with scrapen

as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 101:

S o —_— R

When given the task of performing

' «_the nonmal operation procedures,
‘and confronted with an actual pro- .

cess unit, or:a common name, func-
tional or physical description, or
other standard representation

Trainee, from recall, will describe
the routine he will follow and its
frequency, the conditions he will

-look for, the actions he will take,

and for certain actions the "whys"
that are most relevant; from

recall, trainee will actually per-
form the procedure.

th_ereof . ..

STIMULUS, DETAIL: For specific CMP UNIT E-10, the generdl stimulus (S)

abcve implies appropriate representation of at least
the following . . .

1. These terms or descriptions (not already implied): primary, clarifier,

sedimentation unit, primary basin, settling tank, and ‘appropriate com-
binations thereof.

)

RESI?ONSE DETAIL: For specific CMP UNIT. E-10, the general response (R)

above implies appropriate representation of at least
the following . . .

1. Attention to these components or characteristics of the unit: flights,
drive motor, gear box, sprockets, chain, clutch, shear pin, skimmer
trough, grease pit, sludge wells, telescopic valve (inc. wheel, stem,
indicator), time clock, density meter, weirs, piping, valves (inc. gate,
plug, ball, check), pumps, motors, water seal units, belts, pulleys,
limit switch, variable speed drive, rails, shoes, sluice gates, baffles,
first aid kit, fire fighting equipment.

2. Taking these types of actions: recording measurement of flow, density,
" ‘elapsed time. :

3. Attention to t[lese conditions of the wastestream: color, odor, exces-
sive grease, oil, rags,'velocity, solids concentration, floating sludge,

p}j, suspended solids, total solids, BOD, ‘settleable solids, total vola-
tile solids, temperature.

. ‘Continued on fo]'lowi.ng page
59 55




Continued from previou_s page, Speé\i‘fic Behavior 101-E

Taking these laboratory SampT es: grab and composite primary inﬂuent,
grab and composite primary effluent, grab and composite raw sludge.

Operational adjustments of these components: telescopic valve, sludge
pump, skimmer, inlet gates or.valves, inlet speed or operation.

Using these tables, graphs, nomographs, and/or performing these ca]cu-
lations: detention time, pounds of solids removed, surface overflow
rate, weir overflow rate, solids removal efficiency.

Essential use of these terms (not already imph’ed)_: settled sewage,

scum.

-

60 56 S .
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SPECIFIC BEHAVIOR

CURRICULUM GUIDELINESH 101 - F

WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

NORMAL OPERATION skill and knowledge for TRICKLING FILTRATION CMP UNIT . . .

F-10. Rotany distrnibutor, standand nate unit with dosing tank

a$ it relates to the GENERAL CRITERION BEHAVIOR NUMBER 101:

S —

R

When given the task of performing
the nowmal operation' procedures,
,and confronted with an ac;:p%ppro-
. cess unit, or a common namg, func-

tional or physical description, or

other standard representation
thereof . . . .

Trainee, from recall, will describe
the routine he will follow and its
frequency, the conditions he will

Took for, the actions he will take,

and for certain-actions the -"wpys"
that are most relevant; from
recall, trainee will actually per-
form the procedure,

STIMULUS: DETAIL: For specific CMP UNIT F-10, the general stimulus (S)
X above implies appropriate representation of at least

the following .° ° .

1." These terms or descriptions (not already implied): trickling filter
(e.g., high rate, etc.), filter, filter bed, bacteria bed, forced air

filter, brand names.

¢

RESPONSE DETAIL: For specific CMP UNIT F-10, the general response (R)
above implies appropriate representation of at least

the following .

1. Attention to these components or characteristics of the unit: dosing

tank (inc. piping, bell

structure), rotary distributor (inc. ports,

rotation speed), media (inc. biological growth), structure (inc. under-
drains if visible), blow off pipe, siphon breaker, motors, belts, fan,
vents, first aid kit, fire fighting equipment. -

Attention to these conditions of the wastestream: odor, icing coﬁditions,

2.
color (e.g., abnormal color of growth on media; etc.), ponding, DO, pH,
relative stability, flow (high, low), o0il, filter flies.
3. Taking these laboratory samples: grab or composite filter influent and
- effluent.
4, Consideration of these process variations:

recirculation schemes (e.q.,

roughing, polishing, standard rate, high rate, single stage, two stage

and brand names).

Continued on following page




Continued from prevfous page, Specific Behavior 101-F

5. Operational adjustments of these components: recycle pumps.

Using these- tables, graphs, nomographs, énd/or performing these calcula-
tions: hydraulic loading, organic loading, recirculation rate.

v -




SPECIFIC BEHAVIOR

CURRICULUM GUIDELINESH 10] - G

WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

NORMAL OPERATION skill and knowledge for AERATION CMP UNIT .

G-10. Diffused ain unit with swing type diffuser producing fine bubbles

as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 101:

Sv. —

R

When given the task of .performing
the normat operation procedures,

"and confronted with an actual pro-

cess unit, or a common name, func-
tional or physical description, or
other standard representation

~ thereof .

Trainee, from recall, will describe
the routine he will follow and its
frequency, the conditions he will
look for, the actions he will take,
and for certain actions the "whys"
that are most relevant; from

recall, trainee will actuaHy per-
form the procedure. .

{

.STIMULUS DETAIL: For specific CMP UNIT G-10, the general stimulus (S)
above implies appropriate representation of at least
the following . . '

1. These terms or descriptions (not already 1mphed) activated sludge,
conventional aerator, brand names.

RESPONSE DETAIL: For specific CMP UNIT &-10, the general response (R)
above implies appropriate representation of at least
the following . . .

1. Attention to these components or characteristics of the unit: motors,
| blowers, manometers, pumps, indicator lights, diffuser tubes, header,
. valves, indicator gages, meters (e.g., primary effluent, return sludge,
- ' air, etc.), foam spray system, fire fighting equipment, first aid kit.

2. Taking these types of actions: balancing flow to all tanks.

3. Attention to these conditions of the wastestream: volume, suspended

solids, pH, dissolved oxygen, color, odor, froth, bulkmg, foam, trans-
parency.

4. Taking these laboratory samples: compos1te of aeration influent and
effluent, composite of return sludge.

5. Consideration of these process variations: conventional, step aeration,
modified, activated, contact stabilization, complete m1x biosorption,
high rate, extended aeration, aerated lagoon, Kraus.

Continued on following page
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Continued from previous page, Specific Behavior G-101

6.

7.

pump, valves (e.qg., influent, return sludge, air, etc.).

Operational 'adjustment's of these components: air blower return sludge

Using these tables, graphs, nomographs, and/or performing these calcu-
lations: .DO content, sludge age, # BOD/100 SS, system balance, # BOD .
applied/day, # BOD removed/day, percent efficiency, # SS ig.system, SVI,
SDI, MLSS, 30 min. settleable solids, air requirements, ft~ air/# BOD
applied, ft° air/# BOD removed, detention time, settliing rate curves, "
aeration rate. , ) : v



SPECIFIC BEHAVIOR
CURRICULUM GUIDELINESN 1q] - H
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

NORMAL OPERATION skill and knowledge for SECONDARY SEDIMENTATION CMP UNIT . . .

H-10. Circulan, peripheral feed unit with suction

as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 101 :

, S — R

When given the task of performing Trainee, from recall, will describe
the nonmal operation procedures, the routine he will follow and its °
and confronted with an actual pro- frequency, the conditions he will
cess unit, or a common name, func- look for, the actions he will take,
tional or physical description, or and for certain actions the "whys"
other standard representation . that are most relevant; from
thereof . . . recall, trainee will actually per-

form the procedure,
-

STIMULUS DETAIL: For specific CMP UNIT H-10, the general stimulus (S)

above implies appropriate representation of at least
the following . . .

1. These terms or descriptions (not already implied): sedimentation unit,

secondary basin, settling tank, final clari f1er and appropriate comb1-
nations thereof, brand names.

RESPONSE DETAIL: For specific CMP UNIT H-10, the general response (R)

above implies appropmate representatwn of at least
the following .

1. Attention to these components or characteristics of the unit: collector
sweeps , drive motor, gear box, shear pin, skimming device (e.g., sprays,
te]escop1c valve, etc ), we'lrs, valves (gate plug, ball, check), gates
(sluice, shear), baff]es pumps, motors, water seal umts belts, pulleys,
couphng, Timit switch, var'lab]e speed drive control hoops, 1nd1cators
(e.g., flow, return rate etc.), first aid k1t fire fighting equipment.

2. 'Taking these types of actions: recording measurement of flow, density,
elapsed time. .

3. Attention to these conditions of the Wastestream color, odor, exces-
sive grease, oil, rags, velocity, solids concentration, floating sludge,
suspended soh‘ds, BOD, temperature, floating solids, floc.

4. Taking these laboratory samples: grab and composite of secondary influent
and effluent, grab and composite of return activated sludge.

Continued on following page




Continued from previous page, Specj fic Behavior 101-H

5. Operational adjustments of these components : telescopic valve, sludge
pump, inlet gates or valves, inlet speed or. operation.

6. Using} these tables, graphs, nomographs , and/or performing. these calcu-
lations: rate of sludge wifthdrawal, detention time, weir.overflow
rate, solids loading (1b/ft¢), surface overflow rate.

7. Essential use of these terms (not already implied): settled sewage,
scum, . , N

’
' ¢
/




SPECIFIC BEHAVIOR

CURRICULUM GUIDELINES §101 - I

NASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

NORMAL OPERATION skill and knowledge for POND STABILIZATION CMP UNIT . .

1-10. Aerobic pond

as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 101:

S —

/ R

When given the task of performing

‘the normal operation procedures,
‘and confronted with an actual pro-

cess unit, or a common name, func-
tional or physical description, or
other standard representation
thereof . . .

Trainee, from recall, will describe
the routine he will follow and its
frequency, the conditions he will
lTook for, the ‘actions he will _take,
and for certain actions the "whys"
that are most relevant; from
recall, trainee will actually per-
form the procedure,

STIMULUS DETAIL: For specific CMP UNIT I-10, the general stimulus (S)
above implies appropriate representation of at least

the following’,

1. These terms or descriptions (not already implied):

Oxidation pond, sewage

lagoon, waste stabﬂizatwn lagoons, polishing lagoons brand names.

7

RESPONSE DETAIL: For specific CMP UNIT I-10, the general response (R)
’ above implies appropriate representation of at least

the following . . .

1. Attention to these components or characteristics of the unit: surface
condition, algae growth, color, overflow, seepage, influent Tines,
effluent Tines, wastestream, 1evee cond1tions pumps , motors, valves, .
chemical conditioning units, di version box, f1rst a1d kit fire fight-

ing equipment, comminutor.

2, Attention to these conditions of the wastestream: color, odor, tempera-
ture, floating materials, D0, flow, ice cover. 9 .

3. Taking these laboratory samples:

effluent.

grab or composite of pond influent and

4, Operational adjustments of these combonents: pond level, chemica1 feed

rate.

5. Using these tables, graphs, nomOgraphs, and/or performing these calcula-
tions: BOD load1ng/dw/1000 sq. ft., population equi valent, percent

reduction, BOD 1oad/day/acre. -

6. Essential use of these terms (not already implied): photosynthesis.
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.~ SPECIFIC BEHAVIOR
| CURRICULUM GUIDELINESJ 101 - J
WASTEWATER PLANT OPERATION TRAINING PROGRAM.CRITERIA

NORMAL OPERATION skill and knowledge for THICKENING cMP UNIT .
J-10. FRoatation unit with ain

as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 101:

S - — R

When given the task of performing
the nonrmal operation procedures,

and confronted with an actual pro- '

cess unit, or a common name, func-
tional or physical description, or
other standard representation

Trainee, from recall, will describe
the routine he will follow and its
frequency, the conditions he will
look for, the actions he will take,
and for certain actions the "whys"
that are most relevant; from

thereof . . . recall, trainee will actually per-
' form the procedure.

STIMULUS DETAIL: For specific CMP UNIT J-10, the general stimulus (S)
above implies appropmate representatmn of at least
the following .

1. These terms or descriptions (not already implied): thickeher, sTudge
dewatering device, floatation device, brand names.

RESPONSE DETAIL: For specific CMP UNIT J- 10, the general response (R)
. above implies appropriate representatwn of at least
the following . . .

1. Attenticn to these components or characteristics of the unit: skimmer,
chain, sprocket, flights, track, drive motor, gear reducer and drive
chain, screw drwe motor, overflow weir adjustments pressure tanks,
pressure tank regulator valve s1ght glass, air compressor, pulley,
drive belts, control board (inc. air pressure gages), butterfly valve
position, pumps, gear box, first aid kit, fire f1ght1ng equipment. i

2. Attention to these conditions of the wastestream: flow (high, low),
wash water rate (high, Tow), sludge blanket depth, solids. concentration

in influent and ef"]uent grease, frozen s]udge b]anket color, texture,
odor.

3.. Taking these laboratory samples: timed grabbed influent s]udge, effluent

sludge, thickener overflow, and thickener underflow samples.

4. Operational adjustments of these components : skimmer (e.g.,.speed, etc.),

screw (e.q., speed, etc.), wash water rate valve, air pressure controls.
_ _ Continued on following page
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5. Usihg these tables', graphs, nomographs, and/or performing these calcu-
latjons: wash water_flgw rate, 1bs. solids applied, 1bs. solids *
refloved, _]bs__. solids/ftc, percent efficiency.
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SPECIFIC BEHAVIOR

CURRICULUM GUIDELINESH§ 10] - K
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

NO&AL OPERATION skill and knowledge for FIRST STAGE DIGESTION CMP UNIT . . .
K-10. Fixed cover, gas necirculation unit with external heat exchanger

as it relates.to the GENERAL CRITERION BEHAVIOR NUMBER 101:

S — ' R

When given the task of performing
the normal operation procedures,
and confronted with an actual pro-
cess unit, or a common name, func-
tional or physical description, or
other standard representation
thereof . . .

Trainee, from recall, will describe
the routine he will follow and its
frequency, the conditions he will
look for, the actions he will take,
and for certain actions the "whys"
that are most relevant; from

recall, trainee will actually per-
form the procedure. -

STIMULUS DETAIL: For specific CMP UNIT K-10, the general stimulus (S)

above implies appropriate representation of at least
the following . .

1. These terms or descriptions (not already implied): anaerobic digester,
sludge digester, digestion tank. ’

RESPONSE DETAIL: For specific CMP UNIT K-10, the general response (R)

’ above implies appropriate representation of "at’least™

the following . . .

1. Attention to these components or characteristics of the unit: gas
recirculation system (inc. compessor, oiler, pressure gage, valve timer,
valves), heat exchanger (inc. exhaust fan, pilot 1ight assembly, flame,
hot water recirculation pump, sludge temperature, water temperature),
recirculation pump (inc. motor) sludge pump (inc. motor, variable speed
drive, belt pulley), supernatant overflow, manometers, pressure and

vacuum relief valves, water traps, meters (e.g., sludge flow, density,
gas, etc.).

Attention to these conditions of the wastestream: temperature, pH.

Taking these laboratory samples: grab sample of influent, sludge in
tank, gas, grab sample of supernate.

4. Operational adjustments of these components: heat exhanger, recycle
valves. :

5. Using these tables, graphs, ncmographs, and/or performing these calcu-

lations: detention time, solids retention time, loading (1b. volatile
solids/cu. ft./day.
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SPECIFIC BEHAVIOR
CURRICULUM GUIDELINESQ10]1 - L
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

NORMAL OPERATION skill and kn_owledge for SECOND STAGE DIGESTION CMP UNIT . .
L-10. FRoating cover unit with gas stonrage .

as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 101:

S —_— R

When given the task of performing
the nonmal operation procedures,
and confronted with an .actual pro-
cess unit, or a common name, func-
- tional or physical description, or
other standard representation
" thereof . . .

Trainee, from-recall, will describe
the routine he will follow and its
frequency, the condftions he will

‘look for, the actions he will take,

and for certain actions the "whys"
that are most relevant; from
recall, trainee will actually per-

form the procedure,

STIMULUS pETAIL: For specific CMP UNfT L-10, the general stimulus (S)
/ above implies appropriate representation of at least
'/ the fo]]owmg .
1. Thése terms or descriptions (not already implied):- anaerobic digester,
s]udge digester, digestion tank.

/

-RESPONSE DETAIL: Fcr specific CMP UNIT L- 10 the general response (R)
. above implies appropriate representation “of at least’
the following .

1. Attention to these components or characteristics of the unit: pump,
motor, variable speed drive, drive be]t manometer, floating cover,
vacuum-pressure relief valve.

2. Attention to these conditions of the wastestream: supernatant quality,
digested sludge quality, temperature, pH.

3. Taking these 1aboratory samples: grab sample of influent, sludge in f
tank, supernatant, gas, and digested sludge.

4. Operational adjustments of these components: supernatant rate control
valve.

5. Using these tables, graphs, nomographs, and/or performing these calcu-
' lations: solids retention time, 1b volatile solid/ft3. '



SPECIFIC BEHAVIOR
CURRICULUM GUIDELINESIR 101 - M
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

NORMAL OPERATION skill and knowledge for SLUDGE CONDIT"IONING CMP UNIT . . .

M-10. Chemical conditioning unit with countern-cunent elutriation

as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 1C2:

When considering the conduct of an Trainee, from recall, will describe
actual specific normal procedure, and/or demonstrate those aspects
or when confronted with it by name, ., Of the procedure related directly.
functiona) description, or other to employee safety, including how

standard representation there- (why) they protect the employee.
Of e o e ' . ) R

\

STIMULUS DETAIL: For specific CMP UNIT M-10, the general stimulus (S)
above implies appropriate representation of at least
the following . . . _ e

1. These terms or descriptions’ (not already iﬁplied): chemical condition-
ing, coagulation, flocculation, sludge conditioning, elutriation,
counter-current elutriation,

RESPONSE DETAIL : For specitic CMP UNIT M-10, the general response (R)
above implies appropriate representation of at least
N the following . . .

1. Attention to these components or characteristics of the unit: elutria-
tion [e.g., tanks, pumps, flights, collector, chains (e.g., links, 1ink
pins, shear pins, etc.g, sprockets, shafts, motor, speed reducer, coup-
lings, rails, shoes, valves, flow meters, bucket elevator, overload
alarms, etc.]; chemical conditioning tank [e.g., agitator drive, chemi-
cal feed pumps (speed reducers and controls), chemical storage, chemical
dry tanks, chemical feeders, slakers (e.g., paste, 1iquid, etc.), coagu-
lants (e.g., ferric chloride, 1ime, chlorinated copperas, polyelectro-
lytes--cationic, anfonic, nonionic--, etc.)]; elutriation and chemical
conditioning tank [fire fighting equipment, first aid kit, control loops
(e.g., pH, etc.)].

2. Attention to these conditions of the wastestream; solids concentration,
solids composition, origin of sludge (e.g., raw, digested, trickling
filter, waste activated, elutriated, etc.), pH, color, odor.

Continued on following page
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Continued from prevfous page, Specific Behavior-101-M

3.
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Taking these laboratory samples: grab sample bf influent, effluent,
and supernatant. g | | , '
Consideration of these process variations: Laboon, Steymann.
Operational adjustments of these components: mixing time controls,
mixing.speed controls, feed rate control. - .

Using these tables, graphs, nonographs, and/or performing these calcu-
lations: GPM of sludge and chemicals, pounds/min. of sludge and chemi-
cals, dewatering, percent dosage of chemicals.
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SPECIFIC BEHAVIOR
| ~ CURRICULUM GUIDELINES §101 - N
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

NORMAL OPERATION skill and knowledge for POSTCHLORINATION CMP UNIT . . .

N-10. Vacuum chloninaton with automatic feed to pipe and close Loop
pneumatic control ‘ S

" as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 101:

When given the task .of performing Trainee, from recall, will describe

the nonmaf operation procedures, the routine he will follow and its

and confronted with an actual pro- frequency, the conditions he will

cess unit, or a common name, func- - look for, the actions he will take,

tional or physical description, or and for certain actions the "whys" -

other standard representation that are most relevant; from

thereof . . . recall, trainee will actually per- —
form the procedure.

STIMULUS bETAIL: For specific CMP UNIT N-10, the general stimulus (S)

above implies appropriate representation of at least
the following . . .

1. These terms or descriptions (not already implied): chlorine contact

chamber, closed loop residual control, chlorine system, chlorine
analyzer, .

RESPONSE DETAIL: For Specific CMP. UNIT N-10, the general response (R)
above implies appropriate representation of at least
the following . . .

1. Attention to these components or characteristjiés of the unit: regu-

- lators (chlorine pressure, injector vicuum, water ‘pressure), cut chart,
as rate controller, rotameter float, cylinders, vent fan, pig tails,
inc. caps) valves (e.g., header, pressure relief, pressure reducing

cylinder, etc.), hoist, wastewater flow rate, chart drive, recording
chart pen, compressor, drive belt, motor, air storage tank, scales,
pneumatic control device, alarm system (e.g., 1eak detection device,
chlorine pressure, evaporator water level, etc.), first aid kit, fire
fighting equipment, evaporator, rupture disc, analyzer, tubes, filters,
buffer solution, sample pump and motor. ' '

2. Taking these types of actions: replacenent of chlorine cylinders, re-
cording chart, ink pens;-start-up, shut-down; taking operating readings
e.g., cylinder weight, total pounds fed, feed rate, etc.), mixing.

buffer solution. . ' Continued on following page
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Continued from previous page, Spécific Behavior 101-N

3. Attention to these conditions of the wastestream: flbw rate, odor,
chlorine demand, chlorin® residual. | ‘

4. Taking these laboratory samples: grab sample before and after chlori- {
- nator. . . :

5. Operational adjustments of these components: chlorine regulator valve;  °
. ‘injector vacuum control; buffer flow control. - ' :

6. Using these tables, graphs, nomogréphs, and/or perfdnning these calcu-
' lations: chlorine dose, mg/1; chlorine re‘s'igual, mg/1; dose rate,
#/day. e .

i;\
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specmc{ BEHAVIOR
CURRICULUM GUIDcLINES

' | 101 - ©
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

'NORMAL OPERATION skill and knowledge for SLUDGE DEWATERING CMP WNITS . . .

0-10. Vacuum §iltern unit with cloth

0-11.

Continuous §eed centrifuge unit

as they relate to the GENERAL CRITERION BEHAVIOR NUMBER 101:

S ——

R.

When given the task of performing
the noamal operation procedures,
and confronted with an actual pro-
cess unit, or a common name, func-
tional or physical description, or
other standard representation
thereof . . . g

Trainee, frocm recall, will describe
the routine he will follow and its
frequency, the conditions he will
look ‘for, the actions he will take,
and for certain actions the "whys"

_ that are most relevant; from ,

recall, trainee will actually per-
form the procedure.

STIMULUS DETAIL: The general stimulus (S) above implies appropriate
representation of at least the following . . .

--For specific CMP UNIT 0-10--

1. These terms or descriptions (not already implied): vacuum filtration -

-
RESPONSE DETAIL:

The general response (R) above implies appropriate

representation of at least the following . . .

--For specific CMP UNIT 0-10--

1. Attention to these components or characteristics of the unit:

blower;

vacuum, filtrate and sludge pumps (inc. motor, pulley, belt); vacuum
gage; agitator (inc. motor, variable speed drive); conveyor belt;
rollers; scrapers; chemical conditioning apparatus; solids content;

rotameters; mixing tank (inc.
fighting equipment.

2. Attention to these conditions of the wastestream:
filtrate density, influent Sludge concentration.

stirrer); oil valve; first aid kit; fire

/

cake consistency,

3. Taking these laboratory samples: - grab samples of cake, filtrate and

feed.

Continued on following page

<




~

Continued from previous page, Specific Behavior 101-0

4. Operational. adjustments O¥\these componehts: vacuum control, agitator
speed control, chemical feed control.

5. Using these tables, graphs, nomographs, and/or performing these calcula-
tions: percent solids removed, cost per ton. -

--For spec1f1c CMP UNIT 0-11--

1. Attention to these components or character1st1cs of the unit. sludge
pump, motor (inc. bearings, pressuke, yibration), pressure gage, vari-
able speed drive (inc. belt, pulley), centrifuge (inc. motor, drive
belt vibration, amperage, gage, no1sé{ first aid kit, fire fighting

equipment. \\

2. Attention to these conditions of the wastestream: cake consistency,
density of centrifuged sludge, excessive Teakage from packing,
influent sludge concentration, pond depth.g\\ '

3. Taking these 1aboratony samples: grab sample\qilcaké, centrifuged sludge,
or feed. : ' )

4. Operational adjustments of these components s]udge feed, coagulant feed,
pool setting, water feed mixing with coagulant. :

5. Using these tables, graphs, nomographs, and/or perfonmlng these calcula-
tions: percent recovery, cost per ton.

6. Essential use of these terms (not already implied): bowl.




 SPECIFIC BEHAVIOR
© CURRICULUM GUIDELINES] 101 - P
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

NORMAL OPERATION skill and knowledge for SOLIDS DISPOSAL CMP UNIT . . .

P-10. Multiple hearnth incineraton unit

as it relates to the GENERAL CRITERION BEHAVIOR NUMBER ]O01:
S —

|
i

‘,'
f

R

When given the task of performing
the noamal operation procedures,
and confronted with an actual pro-
cess unit, or a common name, func-
tional or physical description, or
other standard representation
thereof . . . :

Trainee, from recali, will describe A

the routine he wﬂ}1 follow and its
frequency, the conditions he will
look for, the actions he will take,
and for certain actions the "whys"
that are most relévant; from
recall, trainee will actually per-
form the procedure.

f
N

[

STIMULUS DETAIL: For specific CMP UNIT P-10, the general $timulus' (S)
above implies appropriate representation/ of at least

the following . . .

1. The terms or descriptions (not already implied): furhace, combustion

chamber.

1
i
'

RESPONSE DETAIL: For specific CMP UNIT P-10, the general response (R)
above implies appropriate representatibn of at least

the following . .

1. Attention to these components or characteristics of the unit: rake
drive motor, fan and motor, conveyor belt, ash hopper, ash pump, wash
water, gears, drive belt, rake, first aid kit. ‘

Taking these laboratory samples:

grab sample of influent, effluent.

3. Essential use of these terms (not already implied): plows, rabble arms.

8 77




SPECIFIC BEHAVIOR

CURRICULUM GUIDELINESE 101 - Q

WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

NORMAL OPERATION skill and knowledge for EFFLUENT DISPOSAL CMP UNIT . e

Q-10. Dinect reuse system

as 1t relates to the GENERAL CRITERION.BEHAVIOR NUMBER 101:

S —_—

R )

When given the task of performing
the noamat operation procedures,
and confronted with an actual pro-
cess unit, or a common name, func-
tional or physical description, or
other standard representatwn

Trainee, from recall, will describe
the routine he will follow and its
frequency, the conditions he will
look for, the actions he will take,
and for certain actions the "whys"
that are most relevant; from

.recall, trainee will actually per-

thereof .
form the procedure

;

STIMULUS DETAIL: For specific CMP UNIT Q-10, the general stimulus (S)
above impifes appropr1ate representation of at Jeast
the following .

1. Th,ese terms or descriptions (not already implied): $ndustrial use,
~ recreational use, process water.

RESPONSE DETAIL: For specific (.3 UNIT Q-10, the general response (R)

above implies appropriate representation of at least
the following .

1. Attention to these components or:charactemstws of the unit: punps,
, pipes, channels, bearings, valves, couphngs, filters, first aid kit,
fire fighting equipment. ,

2. Attention to these conditions of the wastestream: odor, color,
turbidity, quantity suspended solids, floating materials.

Taking these laboratory samples: grab sample of effluent.

Operational adjustments of these components: flow rate control
mechanisms, pressure control.

5. Using these Lables graphs, nomographs, and/or perfoming these cail-
culations: flow rate, pounds of contammants

L3 797%9 .,
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' | .. CURRICULUM GUIDELINES
-WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

SPECIFIC BEHAVIOR

[

NORMAL OPERATION skill and knowledge for FLOW MEASUREMENT CMP UNIT . . .

R-10. Centralized hecording and totalizing system £including Parshall
: §tume, venturi meter, magnetic flow meter, and notameter

as 1t relates to the GENERAL CRITERION BEHA{IOR NUMBER 101:

S —

R

When given the task of performing
the noamat operation procedures,

and confronted with an actual pro-
cess unit, or a common name, func-

tional or physical description, or

_ other standard repmsentat'ion

Trainee, from recall, will describe
the routine he Will follow and 1ts
frequency, the conditions he will
look for, the actions he will take,
and for certain actions the "whys"
that are most relevant; from
recall, trainee will actually per-

thereof . . .
» form the procedure.

STIMULUS DETAIL: For specific CMP UNIT R-10, the general stimulus (S)
. B above implies appropriate representation of at least
the following . . . g

1. These terms or descriptions (not already implied): - meter]"&gf:system.

!

_RESP'ONSE DETAIL: - For specific CMP UNIT R-10, the general response (R)
~ above implies appropriate representation of at least
the following . . . ' :

1. Attention to these components or ccharacteristics of the unit: Parshall
' flume (inc. stilling well, float, float switch flow indicator, transmit-
ter), venturi meter (inc. flushing pump, sight glass, plunger, flow in-
dicator transmitter), magnetic flow meter (inc. flow indicator, flow -
recorder, transmitter), rotameter (inc. flow indicator, flow recorder,
transmitter), receivers, totalizers, pens, charts, means of transmissien
(electrical hydraulic, pneumatic, mechanical), signal converters.

2. Taking these typeé of actions: change charts, add ink, purge tubes, take
readings, data evaluations. :

3. Attention to.these conditions of the wastestream: flow (high, Tow)
floating materials, grease, debris (e.g., sand, rocks, sticks, etc.).

4. Operational adjustments of these conpdnents:~ adjust air rate, bleed
~moisture from air lines.

5. Using these tables, graphs, nomographs, and/or performing these calcula-
tions: calculating periodic totalizer di fferences.

S




SPECIFIC BEHAVIOR .
CURRICULUM GUIDELINESH 101 - S

WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

4

. NORMAL OPEﬁATION-SkiH and knowledge for PUMPING AND PIPING CMP UNIT . . .

S-10. System with magnetically connected, pneumatically controlled,
diesel driven, centrifugal pumps; speed neducer connected,
electrically controlled, moton driven, positive dupzacement
pumps; and the pipding appnopwvte thereto.

as it relates to the GENERAL CRITERION BEHAVIOR NUMBER101:

When given the task of performing Trainee, from recall, will describe
the noamal operation procedures, the routine he will follow and its
and confronted with an actual pro- frequency, the conditions he will
cess unit, or a common name, func- look for, the actions he will take,
tional or physical description, or and for certain actions the "whys"
other standard representatwn that are most relevant; from
thereof . . . 4 recall, trainee will actually per-
- T ~ form the procedure.

/
/

i

! /STIMULUS DETAIL: For specific CMP UNIT S- 10, the general stimulus (S)

above”implies appropriate representation of at least
the following . .

These terms or descriptions (not already implied): pumping system,
piping system, pumping and piping system, hydraulic system; these
specific pump names in conjunction with the names of the processes to
which they are connected (raw sewage, sludge, process water, return

-sludge, organic return, priming, backwashmg, proportional, recycle,

valve names in conjunction with the names of the prdcesses to which they
are connected (inlet, suction, effluent, check, inflient, discharge);
these specific piping names in- conaunch on with the/names of the process
to which they are connected: 1line, sludge line, recycle line, bypass
1ine, influent line, effluent 1ine, overflow 11ne primary sludge Hne,
recirculation hne :

rec1rcu1at1on, water seal, waste sludge, settled s%lige) these specific

RESPONSE DETAIL: Fof specific-CMP UNIT S-10, the general response. (R)

above implies appropriate representatwn of at least
the followi ng .

Continued on following page
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Continued from previous page,

speed, start, stop, etc.)
of pipeline, belts.

excessive gases. -

tions:

Specific Behavior 101-$

Attention to these components or characteristics of the unit: pump,

couplings, speed controllers, control systems and activators, motors,

diesels, pumping capacity, atypicai noise or vibration, valves, piping, -
fittings, gages (e.g., vacuum, pressure, etc.), switches (e.g., variable / _ |

» pump temperature, seals, valves, tunperature
' |

‘Taking these types of a‘éti\ons: tracing color coded piping;. starting and
stopping pumps, motors, engines; opening and closing valves; recording
operational data; bleeding air; changing speed of pumps.

Attention to these condit

jons of the wastestream: excessive flow,

Using these tab es, graphs, nomographs, and/or performing these -calcula-
volume of flow through a variable speed pump, gallons pumped per .
unit of time; brake horsepower; on variable speed units; pump.curves.

.. Essential use of these terms (not already implijed):
head, total dynamic head. .

static head, friction



SPECIFIC BEHAVIOR

CURRICULUM GUIDELINES B 101- T
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

y
I

NORMAL OPERATION ski1l and knowledge for ELECTRIC FOWER CMP UNIT .

T-10. System using de,&ta trhans onmens , gmvw,ton, electrical switch
gean, automatic cireuit actuatorns on moitors, and telemetering
with alarms

as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 101:

When given the task of performii.ig Trainee, from recall, will describe
the noamat operation procedures, the routine he will follow and its
and confronted with an actual pro- frequency, the conditions he will
cess unit, or a common name, func- look for, the actions he will take,

~—~"tional or physical description, or ; and for certain actions the "whys"
other standard representation that are most relevant; from
thereof . . .- ) recall, trainee will actually per-
- form the procedure.

STIMULUS DETAIL: For specific CMP UNIT T-10, the general stimulus (S)

, . above implies appropriate representation of at least
,~the following . . .,

1. ese terms or descriptions (not already implied): plant electrical
system, internal electrical sys tem, electrical supply, electrical dis-

tribution system, electrical service, electrical generation and distri-
bution system, 3 phase. delta. .

"RES‘PONSE DETAIL: For spec1f1c CMP UNIT T-10, the general response (R)

above implies appropriate representation of at least
the following .

4

1. Attention to these components or characteristics of the unit: genera-
"~ tor, exciter, diesel, power generatiow:control center, primary feeder

/ , breaker (manualiy or electrically activated), primary, feeder trans- -

former, load distribution panel or center, motor control center, mag-

~ netic starters (inc. contactor. coil push buttons, selector switches
indicator lights, overload c1r,'cuits), automatic control actuators (inc.
floats, pressure switches, thermastats microswitches, timers), discon-
nect switches, ampmeters, vol\tmeters. watt-hour meters, elasped time
meters, frequency meters, power factor meter, overvo]tage relays, under-
voltage relays, lighting transformers, emergercy lignting system, -.
transformer breaker, 1oad bus, feeder breaker.

B3 g

G Continued on following page -




Continued from previous page, Specific thavy‘iqr 101-T

2.

“ lations:’ power consumption, cost/KWHR, cost/day, fuel consumpti A*\
Essential use of these terms (not already implied): total eneé )

ahd stoppizig generator, switch to auxiliary fuel, switch to another power’
sodece, placing additional generator units into service, using auxilary
feed, switching primary feeder line. |

Operational adjustments of these components: adjust diesel speed to
maintain proper frequency. v .

Using these tables, graphs, nomographs, and/or performing thes'e calcu;

T@g these types of actions: recording operational data, s.térting |
d

[~ .
1

N
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SPECIFI'C BEHAVIOR

CURRICULUM GUIDELINESE 101 u\\

WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

NORMAL OPERATION skill and knowledge for GAS POMER CMP UNIT . . .

)

U-10.  System with intewnally produced gas with high paeuww. tanks
and notany positive displacement compress oL

4

~as it relates-to the GENERAL CRITERION BEHAVIOR NUMBER 101:

. S — R
When given the task of performing Trainee, from recall, will describe
the ‘noamaf operation procedures, the routine he will follow and {ts
and confronted with an actual pro- frequency, the conditions he will
cess unit, or a common name, func- look for, the actions he will take,
tional or physical description, or and for certain actions the "whys"
other standard representation that are most relevant; from
‘thereof , . . recall, trainee will aztually per-

. form the procedure,

STIMULUS DETAIL: For specific CMP UNIT U-10, the general stimulus (S)

above implies appropriate re:presentation of at least
the following . . .

1. These terms or descriptions (not already implied): ~digester gas
system, plant gas system, process gas system, sludge gas system, low
pressure gas system, high pressure gas system. - ’

o~

RESPONSE DETAIL: For specific CMP UNIT U-10, the general response (R)
Lo above implies &ppropriate representation of at least
the following .

1. Attention to these components or charactemstms of the unit: gas

holder cover, meters, drip tivaps, moisture accumulator, valves (e.g., -
plug, pressure reduc1 ng, ‘pressure relief, etc:), manometer, pressure
gaggs, flame arrestors, primary gas receiver, gas booster (blower and
motor, coupling, controls), secondary gas receiver, high and 1ow pressure
swwtches gas f'lters, gas scrubbers, vacuum relief valves, waste gas
buriner' explos1 on proof switch gear,-gas storage sphere,

2. Takvng these €ypes of actions: recording operational data, start and/-

stop booster blower, draln drip tr'aps start and stop high pressure b
blower. - ) .

3. Attention to ,thesf conditions of, the wa’;testream exgessive moisture, -
gas pres;ur? gas- composit1 on. e

A .~

Continued on following page
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Continued from previous page, Specific Behavior 101-U

“

4, Taking these laboratory sampl e$: grab sample of gas.

5, Using these tables, graphs, nomographs, and/or performing these calcula-

tions: gas production, gas consumption, gas reserve.

s

e
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SPECIFIC BEHAVIOR
~ CURRICULUM GUiDELINESH I - A
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIAN |

NORMAL OPERATION skill and knowledge for COLLECTION CMP. UNIT . . .
A-10. Combined system with indwsirial waste

as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 102:

S - r— . R
When considering the conduct of an Trainee, from recall, will describe
actual specific noamal procedure, and/or demonstrate those aspects
or when confronted with it by name, of the procedure re]gted directly
functional description, or other to employee safety.,, including how

.standard representation ‘there- (why) they“protect the employee.
of . .. :

STIMULUS DETAIL: For specific CMP UNIT A-10, the general stimulus (S)
above implies appropriate representation of at least
the following . . . ' : :

1. These specific procedures: inspection of sewers (e.g., interceptors,
~ collectors, lateral, pressure, manholes, inverted siphon, dosing tank,
regulators, weirs, and flap ‘gate, etc.) -

2. These terms or descriptions (not already imp]ied).: flushing tank.

RESPONSE DETAIL: For specific CMP UNIT A-10, the general response (R)

above implies, appropriate representation of at least
the following . ...

1. Attention to these sources of danger: oxygen deficiency, toxic gases,
traffic, open channels or pits, manhole covers, ladders, infection,
flooding, cave-ins. ‘ '

~7. Attention to these high risk activities: working alone in manholes, -
entering or 1?av1‘ng manholes , working in excavations, cave-ins$ -

3. \Use of these items of safety equipment: protective clothing (e.g., .

. safety shoes or boots, gloves, hard hat, etc.), explocimeter, cxygen
deficiency meter, ropes, harness, self-contained breathing apparatus,
exhaust fans, blowers, explosion proof lights, traffic barriers, cones,
flashing lights. i - .

I
t
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SPECIFIC BEHAVIOR
CURRICULUM GUIDELINESQ (@ - B
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

NORMAL OPERATION skill and knowledge for PRECHLORINATIGN CMP UNIT . . .

B-10. Vacuum chlorninator with automatic feed to p&pe, pneumatic contmol
and eﬂecinccaﬁ euaponaxvn

\
\

- as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 102:

S ’ -—‘—* - R
When considering the conduct of an | Trainee, from recall, will describe
actual specific noumt procedure, and/or demonstrate those aspects
or when confronted with it by name, of the procedure.related directly
functional description, or other to employee safety, including how

standard representation there- (why) they protect the employee.
of . .

'STIMULUS DETAIL: For speciflc CMP UNIT B-10, the general stimulus (s)
above impliés_ appropr1ate representation of at least
the following . . . .

1. These specific procedures: operating hoist, starting- stopping chlori-
naton and evaporator, adjusting cam, connecting cylinders, testing
. for leaks.

'QESPONSE DETAIL: - For specific CMP UNIT B-10, the general response (R)

above implies appropr1ate representation of at least
the following ,

1. Attention to these sources of Hanger hoist in op2ration; cylinder ..

1ifting bar; slippery walks or stairs (e.g., 0il, grease, ice, etc.);
leaking cylinders, valves, diaphragms, pig tails, and rupture disc;
defective alarm system; 1iquid chlorinc/jn-ch]orinator; fusible plug.

2. Attention to these high risk activities: chan ing cylinders. replacing
valves and pig tails.

3. Use of these items of safety equipment:, cani: ter gas mask, selfs
contained air mask, chlorine cy11nder leak repa1r kits for various size
cyl1nd7rs.




o SPECIFIC BEHAVIOR
e _ CURRICULUM GUIDELINESH 1@ - C
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

NORMAL OPERATION skill and knowledge for SCREENING AND GRINDING CMP UNIT . . .
C-10.- Mechanically cleaned bubblen control umit with grimder

as it re]ates to the GENERAL CRITERION BEHAVIOR NUMBER 102:

When considering the conduct of an Trainee, from recall, will describe
actual specific noamtf procedure, and/or demonstrate those aspects

or when confronted with it by name, of the procedure related directly
functional description, or other to employee safety, including how
s:andard representation there- (why) they protect the employae.

of . .. .

£
s,

S

STIMULUS DETAIL: For specific CMP UNIT C-10, the general scimulus (S)
above implies appropriate representation of at least
the following . . .

1. These specific procedures: checking and/or cleaning chain, sprockets,
rake, rake drive, rake cleaner, screen belt, screen belt drive, bar
+ screen enclosure, grinder and motor.

’

4
RESPONSE DETAIL: For .specific CMP UNIT C-10, the general response (R)
,o above implies appropriate representation of at least

the following . . .

1. Aftention to these sources of danger: moving parts (e.g., chains,
rakes, belts, shafts, couplings, grinder teeth, sprockets, etc.),
“slippery walks (e.g., grease, oil, ice, etc.), open doors or covers,
electrical equipment, explosive fumes.

2. Attention to these high risk activities: making adjustments with g
switch in automatic position, entering deep wells. ' - :

3:"Use of these items.of safety equipment: protective clothing (e.g.,
rubber gloves, safety shoes or boots, hard hat, etc.), railings, stair
safety treads, first aid kit. - ' '




e

SPECIFIC BGHAVIORY
CURRICULUM GUIDELINESR 102 - D
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

| N\
NORMAL OPERATION skill and knowledge for GRIT REMOVAL CMP UNIT . . .

D-10. Aerated unit with bucket elevdtor

ég it relates to the GENERAL CRITERION BlHAVIOR NUMBER 102:

When considering the conduct of an  Trainee, from recall, will describe
actual specific noamal procedure, and/or demonstrate those aspects
or when confronted with it by name, of the procedure related directly
functional description, or other . to employee safety, including how
standard representation there- (wHy) they protect the employee.

of . ..

STIMULUS DETAIL: For specific CMP UNIT D-10, the general stimulus (S)

, above implies appropr1ate representat1on of at least
the following . . .

1. These specific procedures: cleaning equipment, emptying grit, adjust-
ing valves, stopping and starting motors, changing speed of blower.

RESPONSE DETAIL: - For specific CMP UNIT D-10, the general response (R)

above implies appropriate representation of at least
‘the following- . . .

1. :Attention to these sjurces of danger: moving parts (e.g., buckets,
chains, couplings), slippery walks (e.g., grease, oil, ice, etc.),
open tanks, smooth treads, wet treads, electrical equipment,belts.

. I
2. Attention to these=h1gh risk activities: working near or on moving
parts, working in unventilated areas, hand remova] of grease.

3. Use of these items of safety equipment: 1ife preserver, protective
clothing (e.g., safety shoes, glover, hard hat, etc.).
« . |'
| . ,

Sy e
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SPECIFIC BEHAVIOR ‘
CURRICULUM GUIDELINESE 102 - E
s WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

‘ NORMAL‘ OPERATION skill and knowledge for PRIMARY SEDIMENTATION CMP UNIT . . .

>,

E-10. Rec,tanguzm unit with telescopic.valve d/ww 066 , density meten |-
time clock, and trhough with scraper o

as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 102:

S —_— - R
When considering the conduct of an Trainee, from recall, will describe
actual specific normal procedure, and/or demonstrate those aspects
or when confronted with it by name, of the procedure related directly
functional description, or other to employee safety, including how
standard representation. there- (why) they protect the employee

of ... N
/ !
!

STIMULUS DETAIL: For specific CMP UNIT E-10, the general stimulus (S)

above implies appropmate representatwn of at least
the following .

1. These specific procedures: operating "Y\-tht,- Skimm'ng greiase, drawing
sludge, cleaning weirs. § . .

RESPONSE DETAIL: For specific*CMP UNIT E-10, the general rzesponse" (R)

above implies appropriate representation of at least
the following .

1. Attention to these sources of danger: movinJ parts (e.g., chains, belts,

shafts, couplings, etc. ), slippery walks and'stairs (e.g., grease, oil,
1ce, etc.), pits, electrical equipment.

2. Attentwn to these high risk activities: working near open pits and tanks.

3. Use of these items of safety equfpment: protective clothing (e.g., safety

shoes, gloves, hard hat, etc.), 1ife.presérvers, explosion proof flash- - /"
light, hand rails. . L

o

L




SPECIFIC BEHAVIOR
CURRICULUM GUIDELINESE 1(0 - F
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIAR,

| NORMAL OPERATION skill and knowledge for TRICKLING FILTRATION CMP UNIT . .
F-10. Rotany distributon, siandand nate unit with dosing tank

as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 102:

S —_—— R

When considering the conduct of an - Trainee, from recall, will describe

actual specific nowmal procedure, and/or demonstrate those aspects

or when confronted with it by name, - of the procedure related directly

functional description, or other . to employee safety, including how

standard representation there- =~ (why) they protect the employee.

of " _ o

STIMULUS DETAIL: For spec1f1c CMP UNIT F-10, the genera] stimulus (S) o -
above implies appropmate representatwn of at least LT

the following .

1. These specific procedures: checking filter, checkmg dosmg tank,
checking filter distributors.

~ RESPONSE DETAIL: For specific™CMP UNIT F-10, the general response (R)

avove implies appropriate representation of at least
the foHowmg .3 : .

J. Attention ‘to these sources of danger: s1ippery wa]ks (e.g., grease, _
0il, ice, etc.), moving parts (e.g., pulleys, belts, fan, etc.). . '

2. Attention to these high risk activities: checkmg filter distributors.

3. Use of these items of safety equipment: safety treads on stairs and

‘laddsers. protective cloth1ng (e.g., safety shoes gloves, hard hat,
-etc

S | oY B IR



SPECIFIC BEHAVIOR
| CURRICULUM GUIDELINES N . .
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA R 1(2 - 6

-

NORMAL OPERATION skill and knowledge for AERATION CMP UNIT .

G-10. Diffused @i unit with swing type diffuser producing fine bubbles

as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 102:

S L — - . R
When considering the conduct of an Trainee, from recall, will describe
actual specific normal procedure, - - and/or demonstrate those aspects
or when confronted with it by name,- of the procedure related directly
functional-description, or other to employee safety, including how
standard representation there- (why) they protect the employee.

- of .

ST;MULUS DETAIL: For specific CMP UNIT G-10, the general stimulus ($)

above impTies appropriate representation of at least
the following .

1. These specific procedures: washing aerat1on tank walls and channels,
operation of motors, blowers, pumps; taking samples.

RESPONSE DETAIL: For specific CMP-UNIT G-10, the general response. (R)

above implies appropriate representatwn of at least
the followi ng .

‘1. Attention to these sources of danger: wells, 1oose'ra1hngs electrical
equipment, gratings, slippery walks (e.g., grease, oil, ice, etc. ),\ro-
tating equipment. o

2. Attention to these high r1sk activities: workmg near unrailed vp1ts or
wells,

3. Use of these items of safety equipment: protective clothing (e.g.,
safety shoes, gloves, hard hat, etc.), life preserver.

<




SPECIFIC BEHAVIGRR . R
, ' . CURRICULUM GUIDELINES @ 1 - H : -
WASTEWATER PLANT AOPERATION TRAINING PROGRAM CRITERIA oo

NORMAL OPERATION skill and knowledge for SECONDARY SEDIMENTATION CMP qﬁT cee |

p——_—

H-10. Cinculan, peripheral feed unit with suction

as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 102:

When considering the conduct of an Trainee, from recall, will describe
actual specific normal pro_cedure, and/or demonstrate those aspects
or when confronted with it by name, of the procedure related directly
functional description, or other to employee safety, including how

standard representation there- (why) they protect the employee.
of . .

STIMULUS DETAIL: For .specific CMP UNIT H-10, the genera] stimulus (S)

above implies apprOpmate representat1 on of. at Tleast
the following .:

1. Thgsé specific procedures: operating f]ight, drawing s]udge, cleaning: | @&
weirs, ' '

—————.
. —— .

———

T

RESPONSE DETAIL: For specific. CMPJJ\IT H- 10, the general response (R)
: . above implies appropmate representatwn of at least
P the following . ."
1. Attention to these sources of danger: moving parts (e.g., chains, belts,
shafts, couphngs etc.), shppery walks and stairs (e.g., grease, oil,
ice, etc.), pits, electrical equipment.

2, i\ttintwn to these high risk act1v1t1es » working near open pits and
anks . ‘ :

3, Use of these items of safety equipment: protecatfi've clothing (e.g.,’

safety Shoes, gloves, hard hat, etc.), life preservers, explosion proof .
flashlight, hand rails. g / ‘ e




SPECIFIC BEHAVIOR
CURRICULUM GUIDELINES § 12 -1
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA
' _ .

NORMAL OPERATION ski11 and knowledge for POND STAEILIZATIQN CMP UNIT . . .
I1-10. Aenobic pond

as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 102:

Sw  — R
When considering the conduct of an ! Trainee, from recall, will describe
actual specific normal procedure, and/or démonstrate those aspects
or when confronted with it by name, of the procedure related directly
~ functional description, or other to employee safety, including how ‘
standard representation there- (why)=-;jtﬁey“pretect the-employee,—— -~—— _ =

of .

'STIMULUS DETAIL: For speci fic CMP UNIT 1-10, the gendral stimulus (S)
above implies appropriate representation of at least
the following . . . -

1. .These specific procedures: checking dikes for excessive vegetation or
for holes caused by animals, checking for floating sludge ‘pockets or
debris adjacent to bank, checking electrical wires or tie downs for
electric motor driven mixer, checking fence. o

RESPONSE DETAIL: For specific CMP UNIT I-10, the general response (R) .

above implies appropriate representation of at least
the following . . . -

1. Attention to these sources of danger: ground undermined, wet or damp
grass or rocks, electrical wires in damp areas, poisons for control of
plants and animals, stepping in chuck holes, contamination by contact.

2. Attention to these high risk activities: removal of vegetation by hoe
adjacent to electrical wire, reaching over pond to remove debris.

3. Use of these items of safety equipment: fence, adequate 1ighting, signs, . =
locks, electrical wire enclosed, fire fighting equipment, protective
clothing (e.g., gloves, boots, etc.).~




| - SPECIFIC BEHAVIOR ;
. CURRICULUM GUIDELINES 12 -9
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA )

NORMAL OPERATION skill and knowledge for THICKENING CMP UNIT .

J-10. Ff.oa/taftéon udlt with ain

as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 102:

S — R
- “When considering the conduct of an Trainee, from recall, will describe
actual specific norumal procedure, and/or demonstrate those aspects
or when confronted with it by name, of the procedure related directly
functional description, or other to employee safety, including how
standard representation there- (why) they protect the employee.
of . .. '

STIMULUS DETAIL: For specific CMP UNIT J-10, the general stimulus (S)
above implies appropriate representation of at least
the following .

1. These specific procedures: operating skimmer, starting and stopping
pumps, taking sludge samples. '

RESPONSE DETAIL: For specific CMP UNIT J-10, the general response (R)
above implies appropriate representation of at least
the following .

1. Attention to these sources of danger: steps, pits, slippery floors
and walks (e.g., grease, oil, ice, etc.), loose hand rails, moving
parts (e.g., sprockets, chains, drive gears, belts, pulleys, etc.),
electrical equipment, high water pressure equipment, gratings, high
air pressure equipment and piping, wells, pits, tanks.

2. Attention to these high risk activities: opera’tion' of skinmers,
screw.

3. Use of these items of safety equipment: protective clothing (e.g.,
rubber boots, gloves, hard hat, etc.).




SPECIFIC BEHAVIOR
CURRICULUM GUIDELINES 102 - K
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIAN

\/ 3
NORMAL OPERATION skill and knowledge for FIRST STAGE DIGESTION CMP UNIT .

- K-10. Fixed covern, gas necireulation undit with extenal heat exchangen

as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 102:

S — R

When considering the conduct of an Trainee, from recall, will describe
actual specific normal procedure, and/or demonstrate those aspects
or when confronted with it by name, of the procedure related directly
functional description, or other to employee safety, including how
standard representation there-~ (why) they protect the employee.

of .
1

STIMULUS DETAIL: For specific CMP UNIT K~10, the general stimulus (S)
above implies appropriate representation of at least
the following . .

1. These specific procedures: checking gas recirculation system,.heat
exchanger, pumps, or supernatant overflow, draining water traps.

RESPONSE DETAIL: For specific CMP UNIT K-10, the general response (R)

above implies appropriate representation of at least
the following .

1. Attention to these sources of danger: moving parts (e.g., shafts, .

couplings, belts, pulleys, etc.), slippery walks or stairs (e.g., grease,
oil, ice, etc.), fire, explosion.

2. Attention to these high risk activities: all activities around possi-
ble sources of gas leakage.

3. Use of these items of safety equipment: protective clothing (e.g.,
safety shoes, gloves, hard hat, etc.), vents, gas flame traps, pressure
relief valves, no smoking signs, hand rails, safety treads on ladders

and stairs, first aid kit, exp1051on proof electrical f1xtures fire
fighting equipment.




as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 102: -

SPECIFIC BEHAVIOR
CURRICULUM GUIDELINES § 102 - L
'WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

" NORMAL OPERATION skill and knowledge for SECOND STAGE DIGESTION CMP UNIT . . .

L-10, Floating cover unit with gas sZtorage

When considering the conduct of an Trainee, from recall, will describe
actual specific noamal procedure, and/or demonstrate those aspects

or when confronted with it by name, of the procedure related directly
functional description, or other to employee safety, including how
standard representation there- (why) -they protect the employee.

of . ..

’

STIMULUS DETAIL: For specific CMP UNIT L-10, the general stimulus (S)
above implies appropriate representation of at least
the following . © . -

1. These specific procedures: checking pump, gas pressure or supernatant.

RESPONSL DETAIL: For specific CMP UNIT L-10, the general response (R)
above implies appropriate representation of at least
the following . ‘

1. Attention to these sources of danger: moving parts (e.g., shafts,
couplings,-belts, pulleys, etc.), fire, explosion, slippery walks
(e.g., grease, oil, ice, etc.).

2. Attention to these high risk activities: all activities around sources
of gas leakage. .

3. Use of these items of safety equipment: protective clothing (e.g.,
safety shoes, gloves, hard hat, etc.) no smoking signs, hand rails,
safety treads on ladders and stairs, first aid.kit, explosion proof
electrical fixtures, flame trap, fire fighting equipment.




o

SPECIFIC BEHAVIOR
CURRICULUM GUIDELINES R 102 - M
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

NORMAL OPERATION skill and knowledge for SLUDGE CONDITIONING CMP UNIT . . .
M-T10. | Chemécal conditioning wiit with counter-cwuent elutriation

as it relates to the GENERAL CRITERION BEHAVIOR NUPBER 101:

S ﬁ’ R S~

When given the task of performing Trainee, from recall, will describe
the nonmal operation procedures, the routine he will follow and its
and confronted with an actual pro- frequency, the conditions he will

" cess unit, or a common name, func- |} look for, the actions he will take,
tional or physical description, or and for certain actions the "whys"
other standard representation that are most relevant; from
thereof . . . recall, trainee will actually per-

form the procedure.

STIMULUS OETAIL: For specific CMP UNIT M-10, the general stimulus (S)

above implies appropriate representation of at least
the following . . . '

1. These specific procedures: testing, mixing, pumping. -

RESPONSE DETAIL: For specific CMP UNIT M-10, the general response (R)
above implies appropriate representaticn of at least
thfe following . . .
1. Attention to thele sources of danger: acidic and alkaline solutions,
spraying or splattering sludge and chemicals; rotating or oscillating
equipment, slippery floors and catwalks (e.g., grease, oj], ice, etc.).

2. Attention to these high risk activities: mixing chemicals, pressuriz-
ing chemical storage containers. . -

3. Use of these items of safety equipment: face shields, protective
clothing (e.g., safety shoes, hard hat, gloves, aprons, rubber boots,
etc.), goggles, hoisting apparatus, boric acid and bicarbonate of soda
sofutions, eye wash stations, protective breathing apparatus.

-
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SPECIFIC‘BEHAVIOR
‘ CURRICULUM GUIDELINES §102 - N
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

NORMAL OPERATION skill and knowledge for POSTCHLORINATION CMP UNIT e

N-10. Vacuum chlorinaton with automatic ﬁeed to pipe and clode loop C
pneumatic control N :

as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 102: \\\\
S — R \ |
When considering the conduct of an - Trainee, from recall, will describe
actual specific normal procedure, and/or demonstrate those aspects \
or when confronted with it by name, of the procedure related directly
functional description, or other to employee safety, including how
standard representation there- (why) they protect the employee,
of . . .

: -

STIMULUS DETAIL: For specific CMP UNIT N-10, the general stimulus (S) -
| above implies appropriate representation of at least
} ‘ the following . . .

- 1. These specific procedures: operating hoist, starting-stopping chlo-
rinator and evaporator, adjusting cam, connect1ng cylinders, testing
| . for leaks, mixing buffer, calibrating ana]yzer

RESPONSE DETAIL: For specific CMP UNIT N-10, the general response (R)

above implies appropriate representation of at least
" the following . . . P

1. Attention to these sources of danger: hoist in operation; cylinder
. lifting bar; slippery walks or stairs, (e g., oil, grease, ice, etc.);
, leaking cylinders, valves, diaphrems, p1g tails and rupture disc;
' “defective alarm system; 11qu1d chlorine in chlorinator; fusible plug. !

2. Attention to these high risk activities: changing cylinders, replac-
ing valves and pig tails.

3. Use of these items of safety equipment: canister gas mask; self-
contained air mask; chlorine cylinder 1eak repair kits for various
! size cylinders.

117
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SPECIFIC BEHAVIOR
. | CURRICULUM GUIDELINESR 1(P - 0
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIA

NORMAL OPERATION skill and knohledge for SLUDGE DEWATERING CMP UNITS . . .
0-10., Vacuum §ilten unit with cloth
0-11. Continuous feed centrifuge unit

as they relate to the GENERAL CRITERION BEHAVIOR NUMBER 102:

S . — > R
When considering the conduct.of an Trainee, from recall, will describe
actual specific normal procedure, and/or demonstrate those aspects
or when confronted with it by name, of the procedure related directly
functional description, or other to employee safety, including how
standard representation there- (why) they protect the employee.

of . ..

STIMULUS DETAIL: The general stimulus (S) apove implies appropriate
: representation of at least the following . . .

--For specific CMP UNIT 0-10--

1. These specific procedures: checking motors, agitator, conveyor belt,
mixing tank stirrer. '

--For specific CMP UNIT 0-11--

1. These specific procedures: checking pump, motor, variable speed
drive, centrifuge.

RESPONSE DETAIL: The general response (R) above impTies appropriate
representation of at least the following . . .

--For specific CMP UNIT 0-10-- : |

1. Attention to these sources of danger: moving parts (inc. belts,

pulleys, shafts, couplings), electrical shock, explosive gases,
walks (e.g., grease, oil, ice, etc.).

2. Use of these items of safety equipment: proper 1ighting, belt guards,
railings, first aid kit, proper ventilation, fire fighting equipment,
protective clothing (e.g., safety shoes, hard hat, gloves, etc.).

--For specific CMP UNIT 0-11--

Continued on following page
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Continued from previous page, Specific Behavior 102-0

1. Attention to these sources of danger: moving parts (1hc belts,
pulleys, shafts, couplings), electrical shock explosive gases, walks

(e. 9., grease, oil. ice, etc.).
2. Use of these items,of safety equipment: proper 1ighting, belt guards,

railings, first aig kit, proper ventilation, fire fighting equipment,
protective clothind (e.g., safety shoes, hard hat, gloves, etc.).
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SPECIFIC BEHAVIOR |
. CURRICULUM GUIDELINESH 1@ - P
WASTEWATER PLANT OPERATION TRAINING PROGRAM CRITERIAf ~

NORMAL OPERATION skill and knowledge for SOLIDS DISPOSAL CMP UNIT . . .

P-10. Mubtiple heanth incinerator unit

as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 102:

When considering the conduct of an Trainee, from recall, will describe
actual specific normal procedure, and/or demonstrate those aspects
or when confronted with it by name, of the procedure related directly
functional description, or other to employee safety, including how
standard representation there- (why) they protect the employee.

of ...

STIMULUS DETAIL: For specific CMP UNIT P-10, the general stimulus (S)
- above implies appropriate representation of at least
| : the following . . .
i 1. These specific procedures: checking conveyor, drive motor, fan and
| . motor, ash pump. L

)

RESPONSE DETAIL: For specific CMP UNIT P-10, the general response (R)
above implies appropriate representation of at least
the following . . .

‘1, Attention to these sources of danger: moving parts (e.g., bel ts‘.
~ gears, shafts, pulleys, etc.), heated parts. N
2. Attention to these high risk activities: handling hot materials.

3. Use of these items of safety equipment: fire fighting equipment,
prote)ective clothing (e.g., safety shoes, hard hat, asbestos gloves,
etc.). :

a. @




SPECIFIC BEHAVIOR

_ CURRICULUM GUIDELINESE 1@ - Q
WASTEWATER PLANT OPERATION TRAINING PROGRAM “CRITERIA

#
NORMAL OPERATION skill and knowledge for EFFLUENT DISPOSAL CMP UNIT . . .

Q-10. Dinect neuse System

" as it relates to the GENERAL CRITERION BEHAVIOR NUMBER 102:

S — R
When considering the conduct of an Trainee, from recall, will describe
actual specific normal procedure, and/or demonstrate those aspects
or when confronted with it by name, of the procedure related directly
functional description, or other to employee safety, including how
standard representation there- (why) they protect the employee.

of . ..

q

STIMULUS DETAIL: For specific CMP UNIT Q 10 the general stimulus (S).

-above implies appropriate representation of at least
the following . . .

4

1. These spécific procedures: observing open chanrie]s.

RESPONSE DETAIL: For specific CMP UNIT Q-10, the general response (R)

above implies appropmate representation of at least
the following . . .

1. Attention to these sources of danger: open channels, walks (e.qg.,
grease, oil, i