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The mention of trade names, or use of manufacturers technical bulletins,

diagrams depicting specific equipment, or the coMmercisli_product in this
V

module is for illustration purposes, and does not constitute endorsement

or recommendation for use by Kirkwood CAmunfty College nor by the Iowa

Department of-Environmental Quality.
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SUMMARY

o

Page i of 121

Module Ho:

Approx. Time:

Module Title:

Preliminary Treatment

Submodule Title:

1. Grit Removal
2. Ccrpprting/Cnriminutnrs

'' 3. FloWion
4. Preaeration

Overall Objectives:

Upbn completion the student will be able log:

1:4Identify method and equipment used in grit reMoval.
2. Identify methods of dewatering.
I.. Identify parts of a bar screen.
4. Identify parts of a comminuter.
5., Identify process of flotation and purpose.
6. Identify process of preaeration and purpose.

Instructional Aids:

HandOuts,

Overheads

-SUgge,sted: Plant 0 & M Guide

Instructional Approach:

Discussion
Lecture

Optional: Field trip and deMonstration
N.,

References:

1. WPCF MOP #8 .

`2. Wastewater Engineerihg, Metcalf and Eddy,
3. WPCF MOP #11 .

4. Operation of Wastewater Treatment Plants
5. Manufacturer's literature

Inc.
:4.

,

, Sacramentb

Class Assignments:

Read handouts
Label diagrams

Parcipate in discussions

tt.



Page . 2. of 1211

Topic:

SUMMARY

Instructor Notes: .

Ins t- uctor:

This entire module has been
researched from many souces.
Please note the sources and
become familiar with them.

I. Handouts

Most handouts are of a dual
nature. 'Ihese may be copied
on a transparancy and usetas
an overhead.

Instructar

Objec ive:

kThe,stu t willbe able to recognize the importance
of pretreatment'in yastewater. The properly operated
and maintaiqed prelliminary portion of the treatment
process will be the key to 4 well operated biological
process by not overloading with excess materials.

2. The field tripinentioned
is optional. Recommended if,
the specific process/equipment
mentioned is in theknearby--

. area..

3. Student may supply0 & M
manufacturers information fon
further resource material in

workshop.

The instructor is expected
to add personal experiences,
changes and deletiops to the
module based on personal

. experience.,

5. Disposal methods mentioned
in the last part of this
module ate only a few of the
techniques available. These
techniques will be the most
common. Suggestion on this
section will be to have student
check out local ordinances-
covering this area.

I.,

Handouts of equipment and process equipment are
examples or guides: Instructor should get recent
literature from appropriate manufacturers.

of
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LIST OE HANGOUTS

1. ScreeninV Equipment

0
2. Link Belt Screen/Grinder Se'rvice Inst?uctiOn,

3. Comminuter

4. Grinder Maintenance(

5. Barminuter

. .

6. Fine Screens gpe.rationiParts- Maintenance

7. Fine screen Side View°

Preaeration

1. Circulation Pattern Of Aeration Tanks
4

2. Pre-aeration/PrimaryUnii Cretafty

4

Flotation
-

. 1 DAF SysteM - AlsO can be used to describe vacuum system
.

-

2. Side,v of DAF '

3. .-Same

4. FlotatiOh Units - Advanta4jet/DisadvaRtgges

ManufattUrers

1.' rist, of Manufacturers
.

Disposal Methods

1, Methods

6
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Page 4 of 121

"Module No: ModulcTitlt: .
.1

Prel iiii nary Treatment
.

Submodule Title: . .

Grit Removal . .

.

,.
i !:

Approx. Time:

1 hour,

.

Topic:Top .

. .
. Introduction , .,

.
.

.

.,
,

Objectivbs: , .

Upon completion of t module the student will 1p,e%ble to:

- V / ..t,

1., 'Discuss purpose fo grit r mOva1. c
, -

..

2.''. List the characteilstIcs., grit. . '. t-

3, Describe where a grit cham er shoulebe placid (written)..

. . ..,
,,- - .

11 .

.

,

.

.-

,

Instructional Aids:

AV! .
.

. .
'. , . ,

..
.,. ;.:,

.

., i
,.- . .

.

vr.

.

,

.

Si

_

_,

.

-

*

..

.

.

6

.

Instructional. Approa'ch:

Lecture '
. .Discussion . .. - .

.

1
, -- ,

.
.

. .
References: -

.., . i
\- . .

1. -11.P.CF MOP #11 .
2. (WPCF MOP #8 .

. .
...... .

. ,.:. - . Q

. ..

,

A.

.

.

,

,

,

.. .CTass As-si9nments: . . ,. . ....
;Review class -notes

7 , .., . ,

.

.

.....,

..

.
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Modole No:

1_

1

Introduction to Grit Rembval
a

Topic:

0.

Ikstructor Notes:

ft!

image to Jmechanical
equipment pipes and valves
reduce digester cleaning
freqUency.

Egg shells, coffee grounds
street wash (sand) and
other abrasive ources,'

Heavy suspended mineral
matter presentin waste.:
waVer.

. . ,

Ahead of all Mechanical
equipment, e.g. screen,
grit chamber, comminuter.

I .

Instructor

I)
Intrbducflon to Grit Rem

1. Why remove grit

2. Where does grit come f

3. Define

'4. Characteristics

A a. ,Npn-putrescible
1

A 00

b. Subsiding velocitieS greater than organic
matter

ti

'5. Placem&lt of snits

t '

A
A

1 \

)
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.. Page 6 of _123_

Topic:

Inti-oductionwto Grit Removal.

Instructor Notes: Instructor Oat'line:

Weight of partiZlecauses
removal or deposition.
The redirection of velocity
to 1 FPS + FPS. An increas
or decrease of this
velocity will create non -

settling of grit, organic
deposition respectivel.

N expectedexpected removal.
size of particle is
measured by its specific
gravity (S.G!)

Comparison of grit S.G.
is that of silica san,4,
2.65. .

.

. Types of removal processes.

a. Gravity

Aerated

I

4



Module tio:

t 0

Approx. Time:'

.11i'hour

Page 7 Ole 1?1

Module Title:,

Preliminary Treatment

ttbmodule Title:'

Grit Removal
, -

Topic:

Removal Processes
4-/

Objectives: %.

o

Upon completion of this module the participant will be able to:

k
, 0

f.. Identi sthe types of grit removal processes.
2. Describe how.grit is removed from chamber.

.13.44.

Instructional. Aids:

Frandout 1

Handout '2

Both canlbe.oveilleads

ct

_ Instructional Approach:

. Lecture
Discussion

References:

1. WP CF MOP #8

2. Operation of Wastewater Treatment Plants, Sacramento

3. Manufacturers guide

r

Class Assigovents:'

Participate, in class, discussion.

10
ti
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Module Ho: Topic:

.

Page 2 .of 121_

tnstr,uctor Notes:

N Instructor Outline:
44

1. a. Necessary to have two
parallel systems in order
to allow for cleaning one
and 'collecting -grit in
the other. *

Handout - Schematic of
Manual System- #1

This system is,clea'ned
by means o6 hard work.
Shovel the grit out and
depositthe grit in a
landfill or other approved
location.

. .

I

Handout - MeChanical System
#3

b. Buckets or scrapers
are used to pick up the
grit from under the water
flow and bring the ,

material deposited on the
channel bottom back
against the direction
of flow to-elutriate
Nash out organics) the
grit. The electbiated
grit is now removed from
the flow by a deWaterin
device.. (Discuss later).

The system is usuatoly
placed on a timer to
control collection.

.

40

1. Cleaning methods

. ,,

ar Manual

b. Mechanical

. k.

I

, ,
1.1 - .

Ai.
4,

..,

,

., -.

r , .

1

1

'

it

4
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,.Handout 1.

t.

,

1.111111

1

,STOP GA/ES

Instrt when

cleaning to

prevent backflow

ti °

1,
. rit ittFer

.

fi

'12
A

4
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Handolit 3

1

AEREATED GRIT HOPPER

4

(
14

Page: 1 21I \

/
AIR .SUPPLY

,

WATER LEVEL
I

%, FLOW PATTERN ,

DIFIUSER

/GRIT
th HOPPER

'

o



MECHANICAL GRIT SEPARATION

s

1

1 %.

41.

.----- 15
F

\ .

S

( MOTOR

Page 13

--VIAtER LEVEL

'----<DRAFf TUBE

--7::PROPELLER IMPELLER.

FLOW DIRECTION

-& HOPPER

- GRIT
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MOdule No:-

,

Module Title: --

Preliminary Treatment

x

Suboodule Title:
.

.

Grit Removal
( t

.
.

,

.

.`Approx. Tlele,

. _ '

1.5 hrs

Topic:. .
.

.

A _ Flow Factors .

.
.

.

.

DbJectives:
,

,

The participant will be able to; .

1. List/describe the factors effecting settling
2. measure flow through a rectanguler grit chamber

A. . .

,.. .

'..
.

%

.

,

.

..............--,....

c

.

.

.

.

.

°A4:-

_

.
/----Inst uctionat Aids: l',.

. , .
.

.

. .

.

Blackboard ..
V ,

. ;

.

r

.

. .

s

.

.

..,

;Instructional Approach:
. /

.
.

Lecture
.

.

Discussion ,

. ..

.

.

'eferences:

.
..

WPCF MOP #8 --- ':

..WPCF MOP #11g. .
: -

,,'
.

% ;)
.

.I

c

.

.

. .

.,

A

.

.

.

.

..'

.

Class Assiglments: ,

Participate in classy discussion

. .

.

. 1 E.. .. .

................--.....

.
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Page is
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Tonle:

Flpw.Factors

Instructor Hetes:.

2. Flow factor-o! '1.0 to
1.25' .FPS Maximum critical

'control flow.by means 'of

effluehi wear: , ,

1

3. a. Bottom. scour of'
deposited material will
,reduce the eff6ctiveness
f removal. ,

b..Tu ulence-leduction
thi- problem is by

stgnt g a trah,ition zon
slo down flow to 4.0

16 fps.

c. oalescence of part-
icles is-not a major fact-

-or .ecause of the shallow
de h of the channel.
Short detention times .and
the ature of the material
Indication of this would
be ex ssie organics.
embed d in the grit.

4. A piece o whose
`lenpth is 2/3 the depth
of the ch nnel.'Weight
it to floe .vertically
With 2-3" the board .

above the s rface. Pick
two 'cults .11 the channel

and lime th- float.

Use f

d

r = Flow velocity
d ="Distance

-t = Time

a

Instruqtor Outiine:

4N.

. Design flow control

. Factors affecting floW/settling
.

,$)
4

a. Scour
b. Turbulence

-c. ,Coalescence of particles

93

Method of Determining FlowVelocity

17 (

4
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Page tj6 'of 121

Module Ho: Module Title:

p Preliminary Treatment

Approx. Time:

45 min. .

Submodule Title:

Grit ReMoval

Topic:

Grit Sources

Objectives:

The studentwill be. a ble to;

List 7 of the 11 listed in the lecture

Instrutional Aids: 4

Handout 4

I§ I 1 , ,,.. 1. /.0. 0,

4 -

Instructional Approach:

Lecture

Discussion

References:

WPCF MOP #8
WPCF MOP #11
Operation of Wastewateh Treatment Plants - Sacramento

Class AssigAments:

Participate to discussion
Review notes and handouts

." 18

I.



Page.,t. 17 of 121

Nodule

Instructor Notes:

Topic:

Quantities of rit Sources

Instructor Outline:

^)

. Widntfities Of grit removed in each system
are similar with the quality 'of grit
higher in the aerated system.

SourCes of grit are:

a. Type of street surface

b. Relative area served 44

c.' Climate conditions

d. Types of catch basins

e. Maintenance of catch basins

f. Sewer grades

g. Storm water diverted to system

h. Construction and condition of sewer

Ground and ground wateltcharacteristics

j. ',Industrial wastes

k. Relative use 'of household grinders

'13

f

C'
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4 K. Handout 4
0,

-4,

Sources of Grit

_

. a,

4.

. J

4

b.

C. i I
X

d .4

e.

ia "t ,

4 .

'g .
es

,t ,

h.

. -

k.

O

E.

a

.20

Page 18
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Module No: \

a

Approx., Tine:

hour

1

Page 1Q Of q21

Module Title:

Preliminary Treatment

SubmOdule

Grit Removal

Topic:'"'

Medhanical Equipment

Objectives:,

The student will able to:
o

1. Label Schematic of unit principaloarts.

Instructional Atds:

Handout',?

Handout ,

1n5tructionaL Approach:
._

Lectre
Discussion

se

/

References:

Manufactur s brochure-

Class As *9 nts:

Rel'utiew handout
Par icipate in disaission

OA. '4!

2.1

1
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Page 20 of 121

Module Nol. Topic:

Mechanical Equipment

IInstructor. N
t
otes: InsirktorOwtiine:r °

Handout of Grit Equipment
From Link Belt :Medhanical'equipment _nomenclature

4),

a.,- Electric motor

Aqi: Longitudinal flights

'c: ,Cross flights

. mechanisms' , IN

Sprockets:

Chains

")

22

/..
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Module No: .

,

Module Title:
-

Preliminarynary 'Treatment
.

Subnodule Title : .

...

Grit Removal
1..

,

Approx, Time:

'1)2 hOurs

i

..

topic: .

Start up of Manually /Mechanically Cleaped Units
if

Objectives:'
- e

. . ,..

.

The student*ill.be able to:
.

1...

l, 'Describe the operations for starting' either manual or mechanical
cleaning equipment.

....0, .

2. Describe the abnormal characteristics,atcribed to this process.

'.
.

.

,

,
.

. .

.

.

,

.

.

i- -.
,

, v
.Instructional Aids:

P '
.

None
,_

. ,
.

,
_

.

.
.

..

.

.

In tructional Approach:
. ..

,

../Lecture ' 1
,

Discussions ,
-

,

. :- ,,-
-

.

,,

.

.

. ,References:.
.

WPCF MOP#8
,Manufacturers material , *

.5everalr-0 '& M Manuals of. typical dtstill'ation's

Operating Wastewater Treatment,Plants -i- Sacramento

',

-.... .
* i5

. . . . 1

Class-AsSignments: .

,

Participate in class discussions
. .

. > 23 ,,
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Moduk: No: Topic:

Start-Up of Manually/Mechanically Cleaned Units

Instructor Notes: fnstructor

Co

'Start up

a.- Manually and mechanically cleaned start
the same

1. Open influent gate slowly:

2. Nen effluent gate when flow- reaches it.

3. Protect mechanical equipment by
placing the gear-in operation as
wastewater starts to cover the
longitudinal collectors.

4. Start alr'peripheral equipment

5. Normal operation - mechanically cleaned

a. Longitudinal collectors set to
operate at slow speed to prevent
battom_scour and allow for
elutriation

b. Determine collection40 removal
rates at selected flo rates.

t 4

c,_ Inspect equipmenrRegularly (3 x's
pez) a min.) to determine:'

Grit removal quantities need for
repair-preventive maintenance.
If additibnal channel is iequqed.

6. Manually cleaned - normal,operation
4.

24

a. Measure grit level by draining
unit of wastewater daily. Do
only-at low flow period.

. When grit level reaches given
-quantity take channel out of
servtcdand.Oiace alternate into
serviceli,

Keep sluice gates clean -and
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Page. 23 -of Cpl

Module No.

1

Instructor Notes:

.

`.- Topic:
;

1-

.

.

-f- Start-Up of Manually/Mechanically Cleaned Units

Initructor Outline:

0

s.

4

.4

d. Do not alloW grit to stay. in
channel as organics Will .
putrify and odors and CleCay

.

will start. Remember H9S will
attack concrete walls Of channels:v

7

7. Abnormal operation*. -.4111

a. Rainfall'- Infiltration to sewer 1

b. Flooding - Infiltration to sewer 1
and plant.

c. Freezing to channel walls sluice
gates and otherappuntenanc6s-

.

25
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Module go: ' .
-

,,. ...

Module Title: .

.,
.

.

,Prelimihao, Treatment

, .
; .

.

.
.

Sikmodule Title:, .

%\ Grit Removal
'-

., ` : ' ..,--- '4, '.
...

.

Aliptg,, ate:

1: hour *:

.,

Topic: .
.

Maintenance ofTquipment
.

. .

.1
Objectiyes:

. . .i 4.° . -t V

The student will be able to:. .

1. Prepare a simple maintenance Rrogram for the, unit.
. ,

_,-

---- .

.

.

. .
,

.

.

.

,

.

'...

A
.-

...
,.., gat;

.

--

.

lnstruttiolailAids:..- ,
.

i-

..
.

kt .,,1,

Handout 3wiwapttorial
,

,

.

.

,
. c,.. .

t.,

it

,

,

.

.

.

.

.

.

Instructional Approach: ,

. .

Lecture
.

.

,

.,.
.

.
4 .4' .

.

,

-.
.

.

.

.

References: IJ ,
, _

.

Manu?acturerks brochure .

. .

Plant 0 & M Makuals
WPtF'MOP #11 .,

,Operations of Wastewater Treatment Plants - Sacramento
q .

. ..

IA .. .-4,,

.

.

_

4
,

''''vl..t
.

Class Assign ts:
_

. ,

,

.Participate inclass discussions

, , 2 6., - ...1- 'i$

.

I '

:
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Page : 25 of _121.

Module No: Topic: I
t

Maintenance of Equipment

Instructor Notes: ' Instructor Outline:

I C

,

a.

9. Maintenance Equipment

27

a. Electrical motors

1. .Bea'ring R & R..as needed

2. R & Rq. defectiye motor

b. l_ongitudinal flights

1. Straighten, if bent

2. Clean of rags - improve collection

Tighten/replace bolts on 'collector

c Cross flights - Follow b

d. Drive mechanisnt

1. Oil or grease as per mfg. guide

2. Check for wear in gears

3. Replace Oil" as required .
. (-5 tik-\1.ackits

1. Check for chips

2. Grease to. preVent wear damage

;/ Check key way

4., Check weekly for cracks in sprocket
hub: Repair immediately.

5. Chains

a. Grease frequebtly

b. Check, repair and replac-ken
or loose links

c. Check 'for proper alighment
sprocket...
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Page 26 of 121

Module No: Module Title:

Preliminary Treatment A

Approx. Time:

15 minutes
.

Submodule Tttle:

Grit Remial

Safety

Objecfeives:

The studenj will: 4

1. Demonstrate the proper safe procedures for work around the unit.

Instructional Aids:

'Plant tour

Instructional Approach:

Plant tour

References:

WPCF MOP#8

Class Assignments:

Plant tour

28

$

4
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Page 77 of _123.

Module No: Topic:

Safety.

Instructor Notes:
Instructor Outline: eS

7

s

.0

10, Safety Procedures

a. Keep walkways free of grease,, salts
and equipment.

29

b. If adeep channel, follow safety
precautions for entering deep

. charinels.



y

ti

uor

o,

V

Page 28 of 121

V

Nut

Module No:

I-

ffic4ule'Title: . :

Preliminary Treatment, ,

.

.

.

,

Submodule Title:
..

Grit Removal

A

,

% .
.

Apprbx: Time:

1/2 hour

.

Topic,: .

..

Aerated Units

,/

,...

Objectives:
t

,v
-

.

The student will:,

1. Draw and label 'schematic plan of an aerated unit

4

-

.. .

.

.

.

.

Instructional Aids:'
, ;,

.

Handout 2 ,
Handout 4 .

,
.

. A
.

C

.

.

.
.

.

Instructional Approach:

Lecture
Discussion

. . .

, , ,
.

.

.--

.

.

,

\ 1,

,References:

..

WPCT MOP #8 ''' -

WPCF' MOP #11 -.

Operation of Wastewater Treatment Plants- Sacramento

.

.

..

. .

.

.

.

.

',

.ic

...............----..._----..--...--______..-----_-.....
Class Assignments:

. e

Participation insliscussion
Review handout

,,

.,

.

.

.
. ,. 0. .

,

,
.

- .

..

O
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Module Ho:

Page 2Q Of 121_

Topic:

Aerated U

Instructor Dotes: Instructor Outline!'

4 detention time" of 1. Aerated
approximately 3 min. in
the unit is at maximum'
flow. The locating of the
air diffuser is on the sam

1?,-. side as the grit hopper

about 18-24 inches above
the hopper.

a

Velocity of rolling air
is the factor in quantity
of grit removed. The .

greater the velocity the
less grit removed. .

J-Westewater will be
intro aced to the flow
in the unit in the
direction of the flow.

Grit is remove& by means
drag buckets or tubular

conveyors.

. Approximately 3.0 CFM/ft.

Of length of chamber for
shad -low' -installations

8,,1((5 ft.

Handout of System

1

e

3.1

Oa

a.

e.
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- Page 40 .4 of 1121

Module No: Module Title: `

,

Preliminary Treatments

.

...

. .

Submodele Title:

Grit Removal -.tAerated
,

. .

,

.

.
Approx. Time:

. ii hour Topic:
,

- Normal Operation - Abnormal Operation

Objectives:

The studedt will be able to:

1. List proceedures,of start-up of unit,

2. List three factors (If abnormal operation

.
.

.

a

-......,

s .
,

.

. .

.

.

s _

.

Instructional Aids:
.

Handout 4
Handout.2

.
. .

I

.

.

4
.

_

.

.

.
d

.

Instructional Approach: ..

.

N t
.Letture
Discussion.

-

1

.

. .

,

.

References:
. .

.

MOP #8
Operation of Wastewater Plants - Sacramento
WasteWater.Engineering - Metcalf & Eddy

' k
_.

4 a
4

.
..,

.

.

t'

.

_
t

.

.

.
,

..

a

Class Assignments:-

.

Participatibm in dis( cussion

Review handouts

.

. .

.

.

. .



Module No:

Instructor Notes:

j.

Page 11 of 121
Topic:

,Normal Operation = Abnormal Operation

-Instructor Outline:

1,

A. .Normal Operation

Open influent gate

Allow flow to cover diffuser by 3 ft.

Turn on air supply system

Removal of grit from unit-will be based on
quantity in system

Keep record to determine rate of removal

B.' Abnormal "Operation

High grit quantity due to storm or
infiltration.

Remove grit more feequently from>uni

Rolling action not asdyisible.

Clean diffuser plate

Odorous grit

Remove more frequently

Check air flow to the unit

Test for organic levels

33.

-1(

00



Module No:
.\

.

tile Tifle:
1

Prelimina2iTrehtment .

.
,

,

Submodule'Title:

Grit Removal ' Aerated- . Tine:!

15 mutes
'Topic:

.Parts of Unit

Objectives:
,

.

The student will be able to:

1.\_Vrst parts common to the unit.

. .

.

0'
. ..

_ .

.

.

.

.
.

.

(

,

-

,

.

4.

.

.

,

.

.

Instructional Aids:

.

.

. .

. .

. .,

.

.

.

.

.

.

.

_.,

.

.

..__

-

lnstruc tonal Approach:

Lectur

.

. .

. . .

.

.

.

,

. .

..

References:-
.

Plant 0 & M Manbals .

Manufacturer's brochures

1
,

..

.

.

.

...

.

.

. ,

.

.

0

.

.. .
.

.

.

.

.

.

,

Class Assignments:
, -

Participateln class discussions.
.

. , ei A
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Page 33 of

S

Module No: Topic:

. Pars of Unit)

Instructor Notei? Instructor Outline:

Blower supplies #fie air,to the
system

-Diffuser creates-the !piling
action in the -unrit

co

e.

C. Main parts

4

z

35

Blower

Diffu%er ,
.

Grit collection

Drive

. Flights

Sprockets

r

a

Z

r

.3

t
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.Page ag of ,..123s..

Module No:
. *dui Title:.

Preliminary Treatment .

/ ....
Submodule Title:

.

Grit gemoval - Aerated -
.

.

.

.

Approx. Time:
.

15 minutes-
Topic:

. , .

Maintenuce

.

°

.
. - .

.

,

Objectives: .
, ,

.

The student will be able to:,
.

1. Develop a maintenance plan to'r their own unit.

.
.

.

.

.! . . .

.
. -.

,

.

.

,

Instructional Aids:
-, .

.

.

.

.

.

.

. .
.

.

.

, c .

.

.

.
.

.

.

.

.

,

. .

.

Iristructional Approach: : -. ,

.

Lecture .... , ..
.

....
. ,

.
.

.r v

,

.

1
.

.

,.

,

%...

.

1 . 4References: .4' .
. . ,

Plant O.& M Manuals .

.

. ° - . °
. ,.. a

. ..

0 . '.1.

,

,

..-.
.

.

.

%

Class Assignments: -,
_

e - .

,

Participate in discussions .

1.
,

.

.

.

.
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Page 15

ModuleNo:

Instructor Notes:

Topic:

Maintenance
lawm...

of ..1_?

Instructor ()Wine:

z.

S

0

D. Maintenance

O

Clean diffuser every, six months
. .

For blower follow manufacturers guide

'Grease grit upper sprocket and drive unit weekly



o.

vt.

Pap 36 121

Module Title:

Preliminary Treatment

Approx. Time:

15 minutes

Submodule Title:

Grit Removal - Aerated

Topic:

Safety

Objectives:

4. the student will be able to:

0

1. Use safe practices aroung aerated units.
.

InstrUctional Aids:

0.",

Instructional Approach:

er Lecture( '4

Discussion

References:

UPCF MOP#8
00eratiorrof Wastewater Treatment- Plants ;Sacramento

N11.4111.4111.

Class Assignments: '

.Participate:iediscussion

38
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A Rage 37. ,of

Module No: Topic:

Safety.

,

Instructor Notes: Instructor Outline:

e.,

7

,E. Safety

Prevent flips and falls. &dangerous.
area due to the rapid air movement.

a

Depth of alit requires dra1/2ning of tank
to repair unit.

.

Clean unit thoroughly before entering.

39
-10
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Page 1$1 Of 12T

Module No:

.

-

.

Module Title:

Preliminary Treatment
,

Submodule Title:
,

.
.

Grit Removal - DewateringAppioxt3Tire:

1/2 hour.,
.

,
(

Topit:
p

,

Ddvices .

\ .

'it it
, .

Objectives: '- . .

,

_The student will be,able to:
. .

1. List wain parts of the unit (screw) ,

.

.
i.

2. Name both methods of dewatering. .
c,

.. v

_ --, ,
, .

,) - .

.

..
.

.

_Instructional Aids: il .. .

A
.

Nandoug 5.and 6
.

p
.

.

, A
t

1
t

. a .

A . .

.

f .:

instructional. Approach' ..-

.

Lecture ,
.

, -.
. .

DiscuSsion .

.

i

.
.

.

.
, ON

.
. .

.
. .

References: .
.

.

Manufacturer's brochures* - .

Plant 0 & M Manual i \

4...v
. #,

6

:1;t
I

I l ,4tit
e.°'

.

,

.

,

'1'riT..........04:5471114$1.................'i-tC"..
Class Assignments:

i. . .

.

Participate in discussion. -:
#.,

.

1
,

,-..

.

. . 40
,

-
.

- I.

.;
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Page of 121_::

Module No:

Instructor Notes:

Grit Removal - Dewatering

Instructor Outitne

Handout 5

r

*F.

er,

ee.

ti

I. Dewatering devices (classifiers)

A. Methods of classification

1. Screw
2. Cyclone

1. Screw

a. Main parts

Screw pump

Submergerbearing
Trough
Reducer
Motor

b.' Maintenence

Screw pump requires minimal
attention-4 a single part.

Submerged bearing is to be
greased daily to prevent-grit.
becoming inbedded in bearindl

Trough wear to this is due to
misalignment'of the pump unit
itself.

Reducer - grease weekly:'
Replace oil in unit yearly. .

vig

'Mot& check- for wear or strange
noise from bearing

ti
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Page 40 of 121

Module No: Module Title: .

Preliminary - Treatment

Submodule Title:

Grit Removal - Dewatering .

. .

..,

Approx. Time:

45 minutes
Topic: .

.

Normal Operation/Abnormal Operation .

.

.

.

Objectives:
_...v.

The student will be able to:

1. Distinguish between normal and abnormal operation.

. ,

.

,

.

,

.

.

.

Instructional Aids:

.

$
. -.

.

.

.

1

- .

.

.

Instructional Approach: ...

.:
,

0.

.

.

Lecture
. -

Discussion . -

.

.

....

.

,

.

.

.1
.

. . .

References:

Plant 0 & M Manuals .

Manufacturers brochures

. ,

.

.-

-
. -

_..

,-?

.

.

.

.

,

.

_

Class Assignments: .
,

.

Participate in 'discussion
.

.1 2

.

..

.



Module No: Topic:

I.

Page at of .121_

normal Operation /Abnormal Operation

.
Instructor Notes: Instructor Outline:

I

e.

L

4

B. NOrmal operation

I

Grit pump. and mixing deviCe to .stir up grit
into solution "on." . I

Turn on screw and check for free turning.
.

Test to see:if grit does not go over weir':

Prevent odors.

Follow specific procedures of manufacturer.

C. Abp,Ormal operation

0
Excessive/ grit over weir. Decrease water
flow into unit. 4-

Screw puMp lodungl tight.. Reverse direction.
Flood trough witbceter.

Odors from unit. , Flush and clean. unit
thoroughly.

. ,

\



AUX. WASH WATER

(USUALLY WASTEWATER)

'MOTOR

SCREW -TYPE

IMPELLER,

HANDOUT,

GR I I. F t.tU

WATER AND ORGANICS OUTLET

REt CONVEYOR

. Grilt washer-

t

TO HOPPER. TRUCK ETC.

0

O
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Page44 of 121

Module No: 'Module Title:

Preliminary Treatment
.. .

Submodule Title:,

.Grit Removal Dewatering
. .,Approx. Time:

15 minutes

P

'Topic: ,

Safety

.

'?

..

C

Object? es: : .

The student will be abll to: .-

1. Work safely around screw'separators

.

.

.

..

.

.

6,..

,.

.

,

.

.

4

.

,

.

.

.

,

.

.

,

Insttuctional Aids:
.

) .

e
.

.

.

k.

.

.

.

.

.

,

:

t
.

,

Instructional Approach:
.

Lecture .

.4

DiscUssion
.

. /

.

.

.

.

.

.

_

.

-

.

,

,

Refirencet:,

.

Plant 0 & M Manuals
_

.

.

.

'

.

,.

.

_

.

.

.

1

.

.

.

%

.

.

....._,

.

.

.

.

.

,

Class ASSignMents: ,--

Participate in discussion

I 4 7.
.

.

.

.



Page .45 of 121

Topic:

Grit Removal - Oewatering

Instructor Outitne:

Module Ito:

Instructor Notes:.

I

O

Safety 6

Keep hands and, feet out of unit while in
operation.

Do not drop large foreign matter into pump
trough..

4L 0
To work on unit, tag out.and lock switch
before starting.

O

0

ea%
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of. 121

Module Ho: .

. /Nt

,
Module Title: _-

0
.

Preliminary Treatment .

.

Submodule Title: ,

Grit Remchal - DOatering
.

.. ,Approx. Time: .

15 minutes

,

Topic:

Cyclone - Main Parts
_

, ,

I .

Objectives: .
.

_

.The student will be able to:
. ,

1. .List on a schematic the maim parts of the unit.

,

.

.

. .., r .

.

_
..'

,

t,

.

.
.

Instructional Aids: .

Handout 7 .

,

.
.., ,..

.

.

_

,

. .

.

_

0

.-

.

.

.

.
.

Instructional Approach: ,

Lecture'`
Discussion

, . .
.

S , .

.

`

.

.

References: :
it .

t
.

Manufacturers brochures
Plant 0 & M manuaT A

s
.

.
. .

.

,

8

__

.

.

.Class Assignments:
....

Participate in discusSion

49

.

_

...

.
.

.
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Page.' a7 of

Instructor Outline:

Cyclone

°

.
, .

111.

Main parts

Grit pump
Apex valve
Feed chamber
Rubber_lines'
Vortex finder
Belt drive

.

t.,

ti

J
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Page 48 of 12

Module No:

I-
Module Title:

, Preliminary Treatment

Approx. Time:

1/2 hour

Objectives:

Submodute Title:

Grit Removal - Dewatering

Topic:

. Maintenance

The student will be able to:

Mk
1. List proceedures for maintenance of unit

Instructional, Aids:

0

rnstructionAl ApproaCh:

Lecture

References:

Plant Manuals
Manufacturers brochures

Class Assignments:

Participate in discussion

51"



Page 4q of aa_

Tolxi c:.Module No:

Maintenance

Instructor Notes:

\f"

or Outline

.1

Maintenance

Lock oft switch and tag.

Check belt for wear or glazing weekly.
Adjust, tighten as needed.

Check fi5Y-51-oggi-ng. Close feed valve and
liquid line. Remove drain-plug. Remove
clogs

Apex valve. Check for wear weekly.

Rubberlining. Replace only if wear is
excessive. See manufacture'r's handbook.
Overhaul yearly.

SI

A



HANDOUT

. of? c a`piPoNEN T-5

OVERFLOW
CoNtlEcnoN

44.

CyCloYIE SEPARAToii u/v /7

fE P
ClIAMOE.-R

COPIE SEC.TioN...

1171.11711

TAa PI PIECE

411110.,

OR Te -F(N

53

FEED C otrivo CT/ oN

APEX VALVE

54

-

cif]
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P&p 51 of 121

Module No:. .

. ,

Module Title:
.. ,

Preliminary Treatment
.

,

Submodule Title:
.

.

- ,

-.;
Approx. Time:

1- houra

.

r
Grit Removal

.

Topic: .

,..
.

-Normal/AbnormalOperation

,

, .

.

Objecti .,,

The student will be able to:

1. Recognize the differencei,n normal And abnormal operation by
labelling a-list.

. .,

. ,

. .
.

. '
.

. -

.

.

.

-

4

.

.

Instructional Aids,:' i .

,,

,

...

i . .

.

i
.

.

.
.

. .

,
ij.

.

.

. ,,

.

.

.

Instructional Approach: .
.

,
)

Lecture ,

Discussion
.

a I
, 1 ' 1.

1-

.

.

,

. .

RefereAces: .

. .

.

.

Plant 0 &A Man4Os
' i -) i

1
... i

.

.

,.
..

.

, 1.
.

..,

.

,

.

.

Class Assignments:
,....

Partirinatp in dicruc)cihn
. .

..:.
.



Page 'q2 Of.. WL

Module No:

Instructor Notes:

Topic:

Normal/Abnormal Operation

Instructor Outline:

'I

Normal Operation,

111111.1.0

-Feed to unit is constant and steady.

Adjust apex valve to allow for largest grit
quantity and least organics.

Allow unit to run until all flow from the
holding tank is exhausted.

Run'unit only if appreciable volume,of grit
is to be removed.

Abnormal Operation

'Excessive organics. Adjust apeX valve.

No grit. Adjust apex valve, clean unit.

Excessive noise. Check for wear.
)

Increasing/decreasing feed pressure will
allow for correct grit separation.

56

0.

JY
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Module No:

ti

Page 53 of 124.

Haute Title:,

Preliminary Treatment

Submodule Title:

Approx. Tire: GritRemoval

10 minutes Topic:

Safety. `

Objectives:

The student will be able to:

1. Employ proper Safety techniques around this unit.

Instructional Aids:

41-

Instructional Appr6ach:

Lecture

,Discussion.
0

4

R44ferences

Plant 0 & M Manuals
ManufaCturers b9pchure,

1

Class Assignments:

Participate in bisPussions

57
4,

I

.t
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Page 54 of 121

Instructor Outlin04

Safety

Belts. Handout of unit.

58 94

Noise may require ear protectio

a.



4

1

SUMMARY Page 55 of 121

Module No: "Module Title:

Preliminary Treatment

Approx. Time:

7 hours

Submodule Title:

'Screening/Comminution

Topic:

Overall Objectives:

Upon completi 'of this module the participant will be able to:
, .

1. Describe th various methods usedto screen and 'comminute wastewater.
identify equipment used, and rOate the importance of this procedure.

2. Describe thesprocess of
a. Screening
b., Comminution

3. Identify equipment used in
a. Screening
b. rnmmi 0»ti nD

Instructional Aids:

Handouts
Overheads

Instructional Approach:

Lecture

Discussion

Referencesf
.

1. Operatioh of,Wastewater Treatment Plants, Sap.. a n o ,

2: WPCF MOP #11
.

3. Wastewater ,Engineering, Metcalf and Eddy
4. Various Equipment Manpfacturer's Material , 1

5. Aeration -inGV astewater Treatment Plants, WPCF MO? #5

.4

Class 'Assignments:
or

Read handouts

Prepare handouts .4

Participation discussions

59



Page of 121

Module H
.

.

,.
.

Module Title: . .

Prelimiriary Treatment #

.

_

'--Submodule -Title:-
.. ..,______

____

-

Approx. Time:

15 minutes ,

.,

_

'Screening/Comminution

Topic: . .

,.

Introduction

.

Objective's: ". . . .

.

Upon completion of tbis module the participant'will be able to:,

I. Describe the purpose of screening'and comminution.
,

.
.

. .

0

......

.

,

.

1.1-

Instructional Aids: .

None
. .

i

4 . J

v .
.

, .

.
,

,

Inst1ruction41 Appreach:;
_

Lecture
_

,

1

"1-
1

.

!-.
i

J

r

.

Ref erences: , ,

) . _

1; A WPCF MOP #11 ,

2.i Wastewater Engineering
i

3. . Operation of Wagtewater Treatment Plants, Sacramento
1 . A

.

.

.
. 3 v ,

., -

1* ®

* \ . 'IN 1

Cl a s$ Assignments: .

. .
. ,

ra tti c ipate in .discus.sion .

, 60 .. ,

1 I.;

. <
,



Instructor Notes:

Page gi of __121

Topic:

Screening /Comminution

Instructor Outline:

I. I. To remove the larger
-- materialsthat-maycause

extensive damage or
necessitate repair to
equipment. This may-el-so
mean in the case of
comminution, the reduction
in size of larger suspended
matter, e.g. cloth, fibe'rs,
garbage, fecal matter.
Heavy inorganics are
removed - metal objects.

9.

.5

. Introduction

a, Purpose

61

<,

A



Page5g of 121

Module .11o: Module'Title:
.

41

Preliminary Treatment.

,

.

Submadule Title:-

Screening/comminution .
,.'

ApproxTime:'

1 hour

,---
Topic:

. ,

1

Equipment

Objectives: N
Upon completion of this module the participant will

,

be able to:

1. list equipment used to screen or comminute wastewater.
2. List clearopenings of screen equipment./

..
.

.

.

,/

Instructional Aids:

Handout 1

1

.

.

i

(%

.

Instructional.Approach:
. .

..
.

Lecture
DiscusSion

,

. .

i J

.

.

References: ' h
i

1. WPCF MOP #11
T, Operation'of Wastewater Treatment'Plahts, Sacramento

.

k

. . :

.,

i
-

.

.

R

, .

.

i .0'. ao

.

Class Assigninents: '.
.

.
_ ,

.

14 .

I, ,
,

.

.

,
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Page g9 of 121

Module No:

InstUctWr Notes:

Topic:

Equipment

Instructor Outline:

I . 1. 3/4" - 6" clear'

..openings vertically or
angularly placed in flow
of wastewater.

A. Manually cleaned daily.

B. Cleaned by a timer, a

"'now differential
control removal rates
are' at an average 0.7%
of solids. Manually
cleaned units average.-

. openings for coarse
bar - 2". Fine bar -
3/4 ". 'Mechanically

:cleaned coarse bar'-
'3". Fine bar.-- 3/4".

Coarse bars trap logs,
timb0.s, stumps etc:

. Usually ere found in
larger flow plants With
combined sewer systems.

O

r

II.-,Equipment-tHandoutY----

I. Bar racks -

A. Manually cleaned -

B. Me)chanically cleaned

2. Comthinuters

A. Comminuters

B. _Grinders
A.

C. Barminuter

3. Screening,devices

A. Fine.

63

F.

A
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Page of 12.3.

t

Handout of Link 'Belt unit #2

A

Instructor Out) The:
44

II. 1. a. Maintenance of mechanically cleaned,unit

A. Lubricate foot )shaft weekly

B. LUbri cate wiper rollers frequently to mai nta
free movement.

C. Shear pin on upper sprocket drive to be
replaced if broken. This device protects
itnit from major breakdowns,.*

D. Lubricate upper ,chain and drive unit weekly.

'4`

, 64

sY

r

0

P

1

7



Page 61

Handout 1

e

SCREENING
EQUIPMENT..

t

BAR RACKS
mechnically cleaned
manually cleaned

COMMINUTERS
grinders
barmiiiuters

FINE SCREOSe
I

4



I ,

1

LINK
9

BELT

Handout 2A.,

THRU-CLEAN 8AR SCREEN

STviGe lnstructi

Page 62

is

This manual contains complete instructions for the installa-

tion, operation and service of -Link-Belt ThruClean bar

screens. The life and economical operaticrii of the machine

is dependent, to a great extent, on the care taken during

installation and the subsequent lubrication and service.,

PREPARATION

Before installing screen in channel, check channel width,
de4pth, etc., against the dimensions on Link-Belt general
arrangement drawing, Make) kW! that the foundation
bolts for locating foot shaft, 'screen bars, chain guides,

Foot Ishaft

A
PIPE ts1tPf4

CLEAANCE
HOL

GROUT

ANCHOR
BOLT

FOT
CKET

,

SPORO

1

OF SITE

bar 'spacer, Often hou..r g and all other components ore
located in the channel walls and floor in accordance with
dimensions shown %n general urrungement drawing.

INSTALLATION

.

'atkii;t4G

COLLAR
si

I

'

_

1
I

COOT ShAFT

I

fog

1. Plating safety collars on shaft and slicloThirn ip toward
center of shaft.

f
2. Mount sprockets, one on each end of shaft with 4ong

hubs in toward safety collars. Be sure that sprockets
ratote frieli on shaft. 1

ay.

Vio

3 Mount one bearmg.on eo:h end of 11,e swift with hubs

towaraliprockets.
4. Move all parts bock for ehough from the shaft ends to

clear anchor bolts in channel wall.

5 lower shafr'into channel, molting sure thOl the topped



0

L

holes in 'loch end of shaft onNlearance hole in bear.
.ing hub on in on 1.ipword position.

6. Slid bearings out to ends of shaft and over onchor
bolts in channel wall offer shoft is in position.

Put the two pipe nipples used" for lubrication system
through the clearonce`holes in the bidrings ond into
throdird Ales in foot shaft.

0

Poet sprockets
1. Place-foot sprockets on their proper crenters, os shown

on foundotion ands ganerol' orrongement dtowings,
and center in the- channel,

2:, Fatten safety collars to kelp sprockets in position.

3. Move beorings toword sprockets sothot sprockets will
rt te freely with o minimum amount of cleoronce.

4. Force bearing setscrews, tight ogoinst shaft.

S. .0n onchor bolts nearest wall, turn nuts finger-tight
against bearings., Tighten nuts on of er side of bear.

4.1wings, moking sure thot shaft is car ed in chonnel,
level with ond of right ongles to chonnel 'Won.

Foot shaft ossembly ii now -reody for grouting.

i e

Semi ratic.
,.

Bar rack is next assemb'ed in the thaw. The bor rack .
will be in one piece or cin sections depe`hding on. width of
scrslon. Wooden block spacers are banded between the
rock bars to protect onld support them during Ihipment
and assembly. Remove sthese blocks offer rakes ore ot-
toAed to the choin's. 4;i-

7 - i ,

1. race baS..r rock on onchor bolts tocoted in the chonnel
loor. Be sure thot bin. rock is lined up vertically, ond
enters it with sprockets on foil shaft. 1

'2. tCheck ,the distorice ibetwten foot sprockets &ond..bar
irock ossembly using generol arrangement drawing.

. ;3'.1Secure bar rack in lace' using onchor bolts; grout if
N

necessary.

shaft

TAKEUP
AsIMTP4G

SCREW

°

Page 63

Side plates
1. Locote ond koce two side plates in position against

the channel ells, one on each side. using dimensions
shown on general 'arrangement ctrawing

2. Secure plotes in positian,grout to suit.'

Slack chain supports
.Bolt slack chain supports to channel wall under sprockets.

Maintoin from outside diameter of sprockets to sup-
port-surfoce.-

a.

Chain guides

Bolt chain guides to chonnel wolfs, maintoining 5-11/16"
front centerline of head and foot shaft. The ends should
cleor the sprockets by 1/2".

B ar rack, spacer

1. Ploce spocer supports o n onchor bolts

2 Bolt spacer ossembly lo supports

3. Adjust spacer so that it is parallel with foot shoft in
both directions' Spacer must also he centered, so thot
spocer teeth ore centrally located between bors in bor
rock. Spocer must pivot freely so that it will olwoys
return to ccirrect position.

4. Grout behind spacer supportt as iequired.

S . Attach lubricotior tubing for the foot shaft beorings
to chonnel walls.

,L

Head section

1. Bolt head section housing panels together ond set
them in position over chunnel opening

2. Temporarily bolt heod section housing, tight to founda-
°

3. Check clearance with cerjter plate os shown on generol
arrongement drowing.

Deflector, plate must 1341 freely so that it will always
return to its' proper position.

o

oe

HI3U SHAFT

DRIVEN
SPROCKET .

HEAD
SPROCKET

0

0

F.9 5373

1

( (A t AR
:.1

BELT 3



1. Assemble sprockets; tokeups and safety collars on

2. loll hood shaft in position, and line 1.1i5 with foot

shaft. Hood shaft should be parallel ilos the foot shaft
in both planes. Alignment is obtained/by shifting heod
shaft housing and head shaft bearigs.

3. Line up head sprockets with the f t sprockets.
.

chains

heod shaft.

DETACHABLE PIN

PIN x

0 CNA* TRAVEL

hg
I S1. Assemble rake carrying thorns around h and foot

sprockets with rake attochn4ents ond chain.assembliei
as -shown on general arra gemnt drawing.

2. Attach rakes os shown on genral arrangement draw-
ing.

3. Tighten chainsby movi7ig the tokeup bearing adjust-
ing screws. Rotate both screws the some ft-timber of
turns so the heod shaft remains -parallel' to Os* foott,
shaft. When choins ale pulled tout,.back-off on the
adjusting screws to atovide o small omouist of slack.

/

..t

S

1/4

4. Secure tokeup screws with locknuts. Mount drive
sprockets' and drive/mochinry oo *head section houi-
ing. After machinery is properly aligned install wiper
blode 17iNipet4uidesi

OPERA ON

.. "I
'le current is available for the this motor, jog scree

through- one,complete cycle to b sure oil ports clear.
Check bar spat d deflector pl te to see that they re-

' turn to proper positions r r esthave passed. Check
and adjust wiper so that it rolls fro* in' the_guides. ,

Operate' screen through several; cycles. If all ports
function' property, and, a shredder cis included with the

josh:Illation, install it inaccordancei with instructions at- ,s
toshed to it, and bolt trough, chutes, etc., in position.

If feermanent current is. availabk connect motor ict
that screen can be operated for cOshart time. If o fluid
drive is used, tonnec the motor for the 'higher ;allege
end apricots it on he lower voltcige. This is done for
torque control roc31°ns.

1

° Lubricate all parts and then operate screen for a
short run-in period: During the "rtin.in period, 'recheck

or -....,.
all parts to make sure they function correctly. ,

e

0.

rc
ASS. *

,

Pay porticulor attention to the operotioh`oi the rolling
wiper. Check the horizontol end-ploy; if it appears ex
cessive, odcmorewoshers to the flonge side of the, rollers.

If, during operation, the coke awoy from
the. wiper, allowing the wiper to foil free fur o distance
otter it leaves the rake, take up on the coke choins ond
move the chain guides closer to the bock of the choins

The screen con be'operoted manual-1),ot by the use of
a timer.

$

If on automatic timer is used to control the operotion
.of the screen, sit ft to operote the/ screen ot intervals

sufficiently long and properly spitted .to suit local con -"
ditions. The screen should operateaften enough to keep
the screen bars reosonobly bee of screenings. etc The

minimum recommended operoting cycle is 10 minutes'
operation every 2 hours.

See attached instruction sheets for setting and main.
Joining the timer. '

Page 64

is

LUBRICATION ANQ.mAiNTENANCE

Lubricate the foot shaft ot leost once o week ond more
_often if sond in sewoge is excessive .

lubricate the pivoted spocer and defleciep plate os
often os necessory to keep them pivoting freely. Lubricate
wiper rollers as qften os required to keep them rolling
freely in the guides.

_

All gear drives, shredders and chain drives must be
lubricated in occordonce with instructions attached to
them. , . .

Thru-Clean'to9creens con be equipped with shear pin
hubs for overloo protectfon. If ,a pin breoks, replace
it by removing.t chain guard, toking out the boken
pieces of pin, realigning the holes and inserting,,a new
pin. Shear pin ',leakage con usuolly be troced to some
foreign object jopmed iosthe retn or screen mechonism.
Be sure the cause of jamming is corrected before install
ing o_ new pin arid again operoting screen.

.
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Module,No:

Approx. Time:

11/2 hours

Poge 67 of 121

Module Title:'

PrelfMinary.Treatment

SUbmodule Title:

Screening/Comminution

Topic:

.Comminutidn Maintenance

Objectives:
, Af .

Upon,completion of this module the participant Will be ablefo:

1. Label parts of a commuter.
2. list startup and shut down procedures.
3. List preventive maintenance procedures.

Instructional Aids:

Handout #3.

Instructional Approach:

ledture ,

Discussion

Reference's:

I
1. WPCF' MOP #11
2. Operation of Wastewater Treatment PlantsSaeramento

Class Assignments.

Participate in class discussion

71

c



"Module No:

Instructor Notes:

44.777,

Topic:

Screening /Comminution
40 or .

1

Page 68 of 121

eAD

;`.

2, Commi nuters

A. Cominuters

1. Flow through

2. In channel

I

Reduce size of offendi
materials by allowing
the flow to pass
through. a settled

screen and the trapped
materials to be cut
-into smaller pumpable
sizes.

a. Handout parts
,

1)..,Shaft wear caused
at packing
(bea ngs ) an a .

aligbment settings
connedtg motor to-
drOln.

c. Bea'ring requires
° 1 ubri del on as. tt

r. rotates sh"a-Wfrom
"strpgs and alTpws

drum to rotgtp ih
alighment:

'47

Drum otdies eon
shaft. Contains
cutter blades °and
teeth.

o e 4

e. utters , °Shredders.

and combs 16cated
on drug and 14s.
Fiied combs trap
materiaj,to be cut
and as drum-.rotates

the cutters and
shredderi _are

brought. in contact

0.;
are

Instructor Outline:
'

_

II.: 2. A. Parts of a comminutor

' ?-`

72

a. Motor

b. Shaft

c.. Bearing
I

d. Drum

e. 'Cutters,, shredders and'combs

f. Base 0

4

e 7,
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k

Module No: Topic:

Screening/Comminution
Aims

Page fig of __12.1

Instructor Notes: Instructor Outiine:

with the combs and
the reductibn of
materig0 takds-
placQ.v

f. Base supports, the.
weight and is
bolted to the
concrete channel.

II. 2. B. Start up and shut down

I. Once unit is started it is only
shut down for repair or preventive
maintenance.

2. Clear unit of major obstructions.

3. Turn on power .

4. :Shut down procedure in reverse

2. C. Preyentive maintenance .

I. Visually check- drum T'x's daily

2.,. Remove major obstruction's.

3. Cutter mechanisms, have a life of
5 years. Replace following
manufacturer's recommendations.

2
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Module No:

Approx. Time:

1/2 hour

Module Title:

Preliminary Treatment

Pan Of 121

Submodule Title:

Screeni ng/Conni nuti on

Topic:

Safety

Objectives: ^-'
Upon completion of this module, the participant will be able to:

1., Demonstrate safe procedures arount the cornninuter.

Instructional Aids:

None

In'st'ructional Approach:

Lecture
3

References:

1. WPCF MOP #11
2. Operation of Wastewater Treatm nt .Plants , Sacramento

Class 'Assignments:

Participate in discussion

,
75
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Page 9 of 121.

Module No: Topic:

Safety

Instructor Notes: Instructor Outille:

Students with this unit-are II.. 2. A. Safety
I

to add to the safety steps. 1. Do ndt put hand into flow while unit
is operating.

This will encourage class
2. Do not repair unit until it is lly

discussion. isolated electrically and dr nes!

water.

w Jr:

e

0

4



Page 7-3 of 121

Module No: Module Title:

Preliminary Treatment

Approx. Time:

45 minutes

Submodule Title:

Scrwing/Comminution

Topic:

Grinders

Objectives:

.Upon completion of this module the participant will be able to:

I. Identify the difference between a comminuter and a gninder.

Initructionai

Refe-r to handout 2, page 5 & 6

.41

Instructional Approach:

Lecture
Discussion

I.

References:

I. Manufacturer's Guide
2. 'WPCF MOP #1I

Clas:s !Assignments:

RartiCipate in discussion
Read handout

2 7 7
.41



Moduli No:

Page ,Z4

Topic:

Grinders

Instrudtor Notes.:

.
Instructor Outitrre:

. A grinder is out of flow
and a comminuted is in
flow,

I

4

2. B. Grinders .

Located out of flow only with screenings
collected and, passed through the unit .

and ground screenings returned to the floe
High sPeedas oPposed to the slower speed
of comminuters. Infrequent operation.

Parts

Motor

Rotating drum

Cutters

N.B. This is a high speed unit. 'tate
must be taken in safety in feeding of
screens material.

78

4

I

1.
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I
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r

RagelL__ 0 2

Module No:

Approx. Time:

Module- Title:

Preliminary Treatment

Submodule Title:

Screening/comminution

Topic: ,'
1/2 hour

Start up/Shut doW,

Objective's;

4

Upon completion of this module the participant will be able to:
a

.

1. Demonstrate the proper.start up and shut-down of the grinder.

I

InstrUctional Aids: r
o

$N
'Running grinder't an.installation
Handout 2

*
r.

Instructional Approach:

Lecture
Demonstration

.

. References:

WPCF MOP #11 ti

Manufactfrer's G ide

Class Assignments:

Read handout
Participate in discussion

Demonstrate grinder operation

79

it

O



NO 76 of

Topic:

Siart up/Shut down

4.0

Module No:

Insuctor Notes:

*.

%i d'

Io

*At

Instructor Outiine:

II. B. Start up and shut down

80-

I. Turn switch on and allow motor to come.
to full operating speed.

,2. Unit pay require outside source of wate
turn on as you start unit (kitchen
grinder) .

3. Feed screenings to unit in piecemeal
fashion to allow forproper grinding.
Do not jam or overfill. Do not put
metal or plastic into unit.

4. Stop unit by switch.

5. After complete stop let water flush uni
for fa few'minutes before closing valve.

=

*

yr

0



Page77 of 424__

Module No: t1 uje Title:

Preliminary Treatment

Approx. Tire;

% hour

Submodule

Screening /comminution

Topic:

Grinder Maintenance

Objectives:

Upon completion of this module 'the participantiwill be able to:

1. List 'procedures for maintaining unit.

.Instructional Aids:

ee
Handout 4

a

Instructional Approach:

.
Lecture
'Discussion t ,

References:

1. Manufacturer's Guide
2. Plant 0 & M Manuals

-

Class Assignments:

Participate if", discussion

Fillgyt handOut

81
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.s

44
Topic:

Grinder r .Maintenance

Page 7a of .. 12r

Instructor Outimne:

t,.

.

47

ti

II. D. Maintenance and preventive maintenance

1. Grease bearings weekly.*

2. Check water flow -into unitweekly.

3. Clean out grinder after each
operation.

4. Cutter blades replace as per
manufacturer's suggestions.

82
0'

&

.."111.000
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Page 79 0021

Grinder Maintenance

1.

2.

3.

4.

V

Handout 4

4J

O

:0

.;i
,

. , #
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Page 80 of 121

Module No:
al

Module Title:.

Preliminary Treatment

Approx.

45 minutes

IObjectiVes:

Submodule

s creeni ng/comMi huti on

Topic:

Barminuter

Upon completion of this module the participant will be.able to:

1. Label parts on a drawing.

instructional Aids:

A
Hangout 5

Instructional Approach:
. .

A

O

Lecture
Discussion

r

. Refdreraces:
X

1. OpIriti on of Wastewater. Treatment Plants;k6acramento.
2. Manufacturer;s Guide f

Class Assignments:

Participate. in class dis cu ion
Label _ton d6uf

84-



;Page. 61 of 121

Topic:

Barminuter .

ti

Module No:

Instructor Notes: Instructor Outline:

II, 2. C.

Placed Ws'tream flow

4

Counter weight offsets
the heavy motor 'and
unit weight allowing
free travel ofuhlt.

2. Motor "rideq" on the
en ti system and is'
lop ed on .front Sup-

str am side of thg

k

1

tting assemblm
t rotating drum with

blad the shred
entrapped material
on the screen. .

. 7 ;:z

4. Scregh performs
function of both a
fine screen and
.cutting surface for
the cutting drum.

r

, ,

e

,0

II. 2. C. Barminuter

Trade mark of Chicago Pump Parts

4
1. Counter weights

0

1^

2. Motor,

3. Cutting assemble

4. - Screen

a:

rr
. .

4P-

11

4If
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Page cd 121

Module No: Moduli Title:

Preliminary Treatment

Approx. Time:

45 minutes ,

Submodule Title.;

ScreeOng/Comminution 0

Pbjectives:

Topic:
Barminuter -ii*art up/Shut down Maintenance - Abnormal
Operation d

, .

Upon completionof this module the participant will be able to:-
.

1
Identify preventive maintenance procedures.

2. List'possible problems of abnormal Operation.

Instructional AI:

None

.4*

InstruCtinnal'Approact

becture-
'Discussion'

-7.

0

rift

At'

References:.

1 Operating Wastewat reatment:-Plants,iaCriMento.
2. 'Manufacturer's Guide

.

Class,Astignments:
.

: Participate ndistusioñ
.

a
-

8 7

: a
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Module No:

Instructor Notes

, .

Page R4 Of :

Topic:

Barminuter -tart up/Shut down Maintenance -- Abnormal
0 eration

Instructor Outline:

41.

II. 2. C.

. /
1. 14aterial blocked
screen cause head, .

r difference, cause
activation of the unit.

d

Start up and shut down

I. :rimed or "dam buildup" accuated.

2. :Automatically turns on and off.
Equippgd.witha manual override.

Preventive maintenance

I. ,Check op/ievels.

2. Add grease to unit 9,s specified by manufacturer

413. Check 3 x's daily to prevent damage.
iRemove major blockages immediately..

AbOrmal routine -
1. 'Will not start, reset switch on power supply-is

defective.

, 2. jReverses too frequenlly on mid cycle; blockage
iscreen, misalignment of cutters, plugged revers
'spring. '

, ,

)

-

C

I

C

. 4.
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1

Page .3,5 -of 323_

Module Ho:

,

Motu le Title: .

.

Preliminary Treatment

.,

.

Submodule Title:.

Screercing/Corrinunition
Approx.. Tide:

20 Min:

)4

I

.

.
Topic:

9
Safety

r
.

.

Objectives:

___Ip on--eo

1. Perform

.

.

.
° ..

4

.

,

.

etion of

safely

this module thi participant will be able to:

around this unit.
.

, A

,
.

Instructional Aids: . L

.,

None** =s

'. .
;

.
.

.

=t

4 '

.

Instructional Approach: . .

.

Lecture .
.

Discussion .

co . ,
%

,

. .

References:-
. . .

1. Operation Qf Wastewater Treatment Plants,Sacramento
2. Manufacturer's Guide -, . . .

/ ... .
*

,.

- .

. .
. ,.

,

.

.

,
.

.
.

Cl

Parti ci

.

ea= is. - .

,. 'n discussion .

.A ..

?

.
. .

I

.

,4

.

es



Page $6 6f' 121_

Module No: Topic:

Safety

Instructor Notes: Instructor Outline:

Kr

4
Or

LI. 2. C. Safety

I. Do not drop'objeCts into.unif.

2. Encase of jam, shut unit off
completely.

3. On this unit doinot work alone.
Parts are too .idayy for one 'person
to handle.

4. If located in deep chahnel, wear
harness.

, .

4

.f

/

to

4 7
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Module No:
)

tr

Pai-2 R7 of 121

Preliminary Treatment

Approx. lime: t

1- hours

Submodule Title:

Screening /Comminution

4

Topic:
Fine Screens

045ctives: e

Uponicompletion of this module the participant will be able to:.

1. , iDescribe written operationjof the unit discussed.

2.1 List parts of unit.

3, List maintenance Oroc6dure
. )

-1 1

//

Instructional ids:

HIndeAt 6 7

Instr ctional Approach:

Le ture '

Discussion
4

References: .

1. .WPCF MOP' 11

a

. Suspended Solids Ijemoval , USEPA

I

Class Assignments:

r
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[Module No: Topic:

Fine Screens

Instructor Notes:

1

Vtle.1011,10

Instructor Outline:

Page Re: of 121

1

ITT mechanically cleaned by III FineScreen's
waterjet nozzles.
'Perforated' bronze ,l,

stainless steel plate or
idrum,_ Removes smaller
particles. Size of openin
are usually less than 3/16

Handout E,

4

r

1. Operation
.

Screen travels into the water flow; submerg
on the downstream side and leaves flow on

-upstream s-i-cle-.- Trapped solids are settled
off by means of a spray nozzle. Not a
practical device for wastewater as they get

s, clogged easily and require extensive cleani
Better application =is the effluent polish t
remove minute particles.

Excellent results are obtained in water
treatment, plants

2.' Parts List

a. Drum
b. Screen matehal
c. Chain sprocket

,7,;c1. Chain
e Reducer
f. Motor
g. Jet spi.ay assembly

3. Maintenance

a.

b.

c.

e.

-f.

Grease dram bearing weekly. 16,

Replace screen material if toril'or
punctured.

Grease upper .sprdtket monthly.

Check for worn links and replace monthly

Grease reducer bearing weekly.

Check motor for wear 4bearings).



Nodule lio :

Page Ezp of-......,....r
Topic:

Fine Screens

Instructor Not ek Instruct Outline:

grt

I

0

4. Normal operation

a. Turn on drum. rive unit to run
continuously in flow

b. Check for problems ,
,

c. Open channel gate

d. Flow to be constant so as to submerge
1/3 of drum: --- ------

,-- ,

1

9.3,

_e. .Water 'spray can/ now be turned on to
ilast) off screen.

f. Check .unit thoroughly every hoUr to
preven; damming or blindin0- of unit.

5. Abnornial operation

a. Blinding - water ore ;ure too low in
nozzles,. d

b. Unit vibra te's noisily. - excessive water
flow in channel

6. Safety

a. Tag and lock,out unit I.

b. Do not allow large objects to hit scree

c. Do not walk on screen..

d. Work with tiro peoplps. Minimum due to/'
M bulky parts.. AAward to handle.

3
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e
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Page go of 121_

FINESCREPS

Operation

Handout 6
J

I
1

Pa

1.

'2. J

3. 34
46°

4.
\

5.

6.

ta ".,R

Maintenance

1.

2.

3.

4.

5.

I

94

#

.1%

,
I 1 *

a

1 /

p

.
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SUMMARY
:age.. 92 -of k 121.

Module No: Module Tit1e:

Preliminary Treatment.

Submodule Title:

Preaeratiop .

Approx. Time:

1 hour
Topic:

'4

Objectives:

Upvcompletion of this module thelm.rticipant will be able to:

1. Identify preaeration
2. Label schematic of process equipment.
.3. List corrective.action for abnormal operation.

tr

Instructional Aid's:

Handouts
Overheads

4
.

Ins ictionald Approach:

Lecture
',Discussion

Refgivhces:

1. WPM MOP #8 ..
2. WasteWater EnOheering",,Metcalf and Eddy.
3. MOufactureros Guide

.
,

, .-:!--- , ... .,

Class Assignments:

Read 'handouts
Participate in ussiens'

..
.

4 "

: c

r



Page g3 of 121

Module Noi

'

, .

Module Title: .

Preliminary Treatment ,,

.

.

.
.

Submodule'Title:
.

.
.

Preaeralion .

.

Approx. Time

1 hour

,

Topic:,
. -

Introduction

.

.

.

.

Objectives;
. ,

,

this module.tht participant will beable to:

.

.

.

o

parameters processes.
.

.

.

..

.

.

.

,

Up comp ion of

. Identify ...

a. Diffused
b. Mechanical

2.. List operations

Instructional Aids:

Handout 1

.

,

, .

.

.

,

.

.

.

.

..

. .

.
.

Instructional Approach: \
.

,

.

Lecture
Discussion :4,

-,

.

.

,...

.

.

.

'it-7.
,

References: ,,' ra
-

.
1.' WPCF'MOP#11 sTh,

2. Operation of Wastewater Treatment Plants
3. WPCF MOP.#8

, - .

, .

.

._
,

.

Class Assignments:
_ .

.

.
.

.Read handout k .

Participate in discussion

.

4 97 ... .
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Modale Ito: Topic:

Preaeration

Page Q4 of .

Instructor Notes:, Instructor' Outline:

11

Freshen sewage
Control odors
ImproVe.settling
Improves grease removal-.
Grit removal
Uniform distribution' of :

suspended and floating solids
Increase BOD removals

.

Handout I .

1. Compressed air or airfrom
-a blower' pump are used to
disperse atr.to the unit."
The air dischat:ge point is
through a sparger
to the fish tank bubtiter
systems. .

Handout 2

2. Masstve surface and/or°
draft tube mixers J3re used

to aerate liquid.

DO measurement neededto
;measure- freshness of
wastewater.

I. Introduction

1. -4i ffused
2. Mechanical

a

A. Operation par meters

1. Retent
2. Tank de --: 15 ft.,

._ 3. Air require nts 0.1 - 0.4 cut ft./gal .. of

wastewater .

4. Minimal deposition of solids .1 allpwed
5. DO measured by using'DO meter.

on time 10 - .45. Min.

98
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Module.No:

z
Topic:.

Preaergt.i on

a
,Page R5

, of

Instructor Votes:

r

4,0

Instructor Out5ine:

sp

Main parts

1. Diffuser
2. Blower

.

Safety

1. -Railing.amund_ifie-Iunit to be secure. . °

2: Do not work on unit unless unit'is drained.
3.. Keep area free of. grease, wastewater, oil
/ 'to pipcant clips and balls..

ti



4

° 0
C, ° o*0 0 0 (1.0,0

0 At....p, ,c0 0 0
6 .6 0 ,vo 1)0_

0 0 0
.a 0 .0 . 0 O.

. 00 6; ° 0o'.o t) 90 .0 qb
060,0,.0A 0v

..- 0 60: c). b 0
0,. 0 o 0 0 *3 I

%b. (CC, ot . °p. '.° sp
14,- 0 0 0 te 4 to 90

0°0'0 4 0 0 : a

.1 A

A ...C.=^ i=
o -..... ll>..4tN

0.
A *A O. *v* ...4' w 4. A.; Pi; **A'. . 4 A,P ,A .4... 4. a. .k...

rf4p4..i..4.,...:44...-::A.,...: '': .4
. --..

:L. ' Al. f; . 41. . 4 ; ' 4 6 A 4* A 't
.''

4

4

a

a

Page 96

S

CIRCULATION P..AtTERN OF
AERATION TANK '.

1Q0

tto

O

to



I

NELFCAL SCUM SAITSEA

4

.

PRIMARY.TREATMENT UNITS

AGITATION AIM

NEWS
PIPE,CMASE

0

f.

7

( I.

PlEAERATION.
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TANK

;!;:or.s . ..11, a

SCUM TI EJECTOR
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AERATION
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LINE
$1.110GECROSS COLLECTS

GRIT

PUMP

.1

SLUOGE

-PUMP

ar

101

GRIT HOPPER'.

1

INFLUENT z>



'a

Module No:

SUMMARY

ModuleTitle:

Preliminary Treatment,'
L

Page 98 of 121

Submodule Title:.

Fletatioh/rease Separation
lApgrox. Time:

Topic:
3 hours . .

fp' ef,

Objectives:

Upon completion of this: module the'participant will be able to:

.

1., Identify 'need and purpbse for fpg-ition.
2. Identify types of flotation units.' -

3. Outline steps of operation of flotation units.
4. List 2 advantages/disadvantages of flotation.

Intructional Aids,

Handouts
Overheads

4

1:g

Instructiorial App ac :

Lecture
'Di,scussion

o.

04{

References:

1. WPCF MOP' #8
2. Manufacturer's Guide
3, Plant 0 & M Manuals

Class' Assignments:

'Read handouts

Participate in discutsion

'_

102
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4-- Leas, e 99 of 121

Module No:

Approx. Time:

1 hour

Objectives:

I

Module Title:
4

Preli'minary Treatmen

Submodule Title:

flotationr/Grease Separation,

14

Topic:

PUrpose and Types

s a

Upon completion of this dule the'particippt will' be able to:

. Identify the need an pdrpos of flotation..
2. List types of flotation unit .

'k

gt>

InSfructional Aid41

Handouts 1, 2 & 3

404

p

e

of

Instructional Approach:

Lecture
rDietussion

sal

References:'

I. WPCF MOP. #8
-) 2. Manufacturer's Guide

$

I

CTass Assignments:

Participate irr discussion

.103
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'Module fib: Tonic:

:Page of
wag."' ".......r71115.. RIM ..11VT

. .

Flotation - Grease Separation

nstructor Notes:
Instructor. Outl ine:

Handouts 1, 2,

a

Need and purpose
-

To convert finely_divided soli (grease) to
floating,'-ntatter. in a shorter p riod of time
and ease of,dperations.

-

Position of equipment
.

A. Ahead -of primary settling

II: Types

A. Pressure 'flotation
B. - Vacuum flotation
C. Flotation

.

4..

4

4:4

104
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Handout 1

UNIT EFFLUENT '
-

AUX. RECYCLE CONNECTION

(PRIMARY TAINK OR
PLANT EFFLUENT)

a

r

1 FLOTATION UNIT

.

THICKENED SLUDGE
DISCHARGE

RECIRCULATION PUMP

AIR ,FEED

Ale
REAERMION PUMP

IOW

UNIT FEED
` r '41 SLUDGE

RECYCLE
FLOW

RETENTION TANK
(AIR. DISSOLUTION)

1),,,olved n sstl1

I

i . . . ,

105



Handout 2

/ SLUDGE REMOVAI MECHANISM

tAt
4..4: t. SY'ez* .$t : .)1".: . .. :;" , "

1 . . . .
DISCHARGE -"-
SU)

"4" RECYCLE
FLOW

rr.

wadi

1,

BOTTOM COLLECTOR .

0

INTERNAL FLOW,,DIAGRAM
H-R TYPE FLOTATION UNIT

io6

A

.$

UNIT
SLUDGE FEED

0



t 4.

FLOAT
STORAGE

SUMP

Handout 3 .

ADJUSTABLE FLOAT SKIMMER CHAIN TENSIONER

EOM-mi-

Fa

---
Ir. .1

ical
. INFLUENT

BACK PRESSURE VALVE

^ ^ -
_a

IIMINS..IN"
, SLUDGE

DISCHARGE

REDWOOD SCRAPER

4

*

ADJUSTABLE
WEIR .

;

EFFLUENT

Disstilvod air flotation unit

6

107
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,. # ;is.Page 104' of .1-21' -
Module.tlo: '

.

kV

.

. . ,

. -
Module Title: t .

. .
Preliienary' Treatment , 0

.

y

Sybinodule Ti fleet .
.. . ., .

, .
Flotation/Grease -Separation . '"

.

Approx . Time:

hour .

- I
Topic: '

, .

- - .
.

. . ..

Operation ,
-- .

_ ...
.

-., .
.

,

Objectives :
,

. . . ... . ,

1, . -
Upon completion of this module the participant will be able to: -

.N

. ,

'1. Write out procedure of ,operations to fThat %olids'..',- , I.
2. Identify parts of unit process. ' °,.

0 _-,- '' .,

--.. -
I. .

.
.. -

. ..-
.

,

,.< . -
., ,

. . ,
. .
.

i

,

.

.

.

.

.

.
ft

t a ' .. .

Instructional Aids: - ,
.11

0 ' V..,

Handout- 1, 2, 3 . -.,.. . . -
- v, i.

This 'handout' can *be' used for vacuum method by changing retention tank to

vacuum tank. 1
.

_

. T I ' . . ...

t ,

..

.. .

...1

Instructional Appecich,: , . . .
.

Lecture ef , . ., , .,...
-,biscussion . -t;-- , .- -,

, s'
.. :

T .... . :
.

...,.:

.

..
.

.
.

.erences: .,.
4i 4.

1. WPCF MOP #8 <
. <

.

- .
.

.

2. Manufacturer' s' Guide it "-
3. Suspended Solids -Remov.al, USEPA . ,' .

,... .

vi ..vv
. -", . . .

. .
. . ,... . .

...
Le

,

_

--tv-,-
.

..

...._ . .

Class Assignments: .
. 4

j 0 -...
-Read handout

#A-

_
Participate in' discussion 108 .

1
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Nodule No:

(

Instructor Notes:

o

Handout of 'unit

'

r.

Page 10 of 121--

topic:

:flotation)Grease Siparation

.4

.1

,1

IInstructor Outline:

I. A. 1 Unit equipment

Refer to handout for listing,

2. Flotation tank

a. Flow enters at bottom
b. 'Scrapers move flotted scum to hopper
c.. Scumto treatment/disposal

3. Vacuum flotation

a. Saturate wastewater with air (aerate)

b. App191-parfjal vacuum in enclosed
tank (9 in. mercury).

c. Gas dissolved in tank liquid is
released; minute bubbles attach
to solids causing floatfng of
solids.

II. C. Flotation

This unit.is,simflar-to the primary basin
011 settling unit, Allows scum-to rise
at its own rate. 'Period of retention in
the unit is-decr6sed over primary
clarification to reduce the quantity of

depositiOn

V.

Operation

A. Pressure flotation

Pressurize the sewage). to 3 atmospheres (atm)
and release the entire contents ,to the atmo
sphere.. Dissolved as in the liquid ai'e.
releaseaas-fine bubbles adhering to the minute
solid particles and cause the particle to float.

Equate to a soda'pop bottle w/comprdsed CO2.
-When operled, the Thubbles rise to the surface.

1 0 9

r.
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Module No: Module Title: 14

Preliminary TreatMent

c

Page 106 of .121

Approx. Time

1 hour

Submodule Tttle:

Flotation/Grease Separation

Topic:

Advantages/Disadvantages

Objectives:

Upon completion Of this module the, participant will be able

h List three (3) advantages/disadvantages.

C

Instructional Aids:

Handout 4 (over)'

II M...

Instructional Approach:

Lecture
Discusion

References:

1. WPCF MOP #8
2. Manufacturer's Guide

ti

O

k

Class Assignments:

Read handouts .'

Participate in*discussion 110 *

4

/
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Module No:.

I-

Instructor Notes :

Topic:

.Advantaaes/Disadvantages

f _Lau

Instructor Outline:

. .

s,

I. . Advantages

1. 50% removal of soluble material (grease).

2. 35% removal 'suspended solids

3. 17- 35% BOD reduction

4. High overflow rates, low detention periods.
Reduced size of equipment.

5. Odor and nuisances minimized

6. Thicker scum /sludge

II. Disadvantages.

1. Higher operating ,costs-(pressure and vacuum:

2. High power costs (pressure)

3. Airtight structures necessary (vacuum).

4. Highly skilled maintenance required.."

O



Ab

. . .

Page IN'of 12i

Advantages:

1.

2.

3.

4.

.5.

6.

Disadvantages

1.

2.

3.

4. .

4,6

C

ii0dout
.

FLOTATION UNITS.

,

A

ow

. 112
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I

Page in of ill_

,Instructor Outifne:

4N- t.

rri. Maintenance

113

1. Grease chain and'sprocke't month

2. Maintain oil levels in gear boxes.

3.- Clean enclosed tanks (prestpre and ,vacuum)
regularly depending on the type:of scum
and its adherence to tank'.

4. Check valves and pipes for 1

5. Check motors and vacuum/ore sure systems
for wear monthly.

Abnormal Operation

Skimmer not removing total"- quantity of scum'

Replace wiper rubber
Adjust wiper rubber

Effluent solids are, high
Reduce load to unit)9;



:

6

Nodule Topic:

Grease Separation

Page Pf
121'

'

Instructor Ndies: .1 Instructor Outline:

s

t.

4

':

1

v.

114

c t l' A?. f,.
,

Floats sludge toothin °- flight speect.too high
Unit overloaded -low' dissolved air,-*

Safety

Keep unit floor area,clear and clean of any.
material (oil, grease, sludge, water).)

Do not climb on unit. Use proAded access
areas.

Keep hands,'and clothing frde of moving parts.

1-
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Module No: Module Title:

Preliminary Treatment

. Submodule Title:

Approx. Time

hour

A

Manufacturers

Topic:

ObjeCtives:

Upon completion of this module the participant Will be able to:

1. List several major equipment manufacturers.

4

Instructional Aids:

Handout 1

N

4
instructional Approath:

. Lecture
Discussion

References:.

HI. Manuf6tturer's Listing

I

W4.4 4.W.4 M41.,184.44074.4.44044.4.4
Class 'Assignments:

-Do handout

Participate in class discussion

11.5
a
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Module.

. I nstractor-Notes:-
-

f

Handout

A.

O

ti

P40 1)2 of 1 ,

Topic:

Preliminary Treat\ment

InstruCor Outine:

Manufacturers of,all.process equipment

-Mention of particular manufacturer doetot
constitute endorsement;

116'

1: FMC

2. Chicago pump

3. Rex

4. Envirotech

5. Dor-Oliver

6. Wemco

7, Worthington

8. Jeffrey

4
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Pa ge113 of 121

12

2.

3.

4.

5.

6.

7.

8.

. Farydoit 1

'MANUFACTURERS 10P,-EQUIPMENT

1°,A10

117
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Page 11k 01 121

Module flo.:

.Approx. Time:,

.hour
.

Module Title: ,

PreliminaryTreatmeritr

Submodule Title:

Disposal ot

Topic:

06iCtives:

Upon comOletion of this module the participant will be able, to:

1. List the methods of disposal.

Gl

1 .15

Inslructiona 'A*.

Handout

InstrUCtiOnal Approach:

Letture
Discussion

,a

e11W

References: *IP

1. Operation of Wastewater Treatment Planloprrainento
2. .WPCF MOP #8

0

Class Assignments:

.

1 .

II

bo handout

Participate in class discussion

118
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Module No: . f60iC.

Preliminary Treatment

Instructor Notes:

Handout 1

n

Instructor 'Outline:

1. "Disposal of Materials

All materials collected in each process'
mentioned can be' disposed of in the manner

, listed below. Check with the local Public
Health Dept. Codes for approval.

1. Land disposal - burying

2. Digestion followed by burying or incineratio

3 Incineration followed by land disposal.

119

'I
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DISPOSAL METHODS
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Module No:

t

Page.117:of 121
-

Moduld Title:

Pretreatment'

Approx. Time*:

Submpdule Title:

EVALUATIOK

Objectives:

'The participant will score.70% or more on the test provided beldw%,

' e

Preliminary Treatment Evaluation '

1. What is the velocity of wastewater in a grit chamber?
,

A. 0.2 - 0.9 FPM C. 0 FPS

B. -0.75 1-.25 PSI D. l'FPS

2. Gr4t is

Sand . C. Coffee grounds

B. Egg shells D. All of these
,

3. Types of cleaning methods for a grit chamber are

4. Grit is removed from the flow by

A. Trucks

B. Screen S'

. Dewatering-devicesare for

A

C. Aeration

D. Gravity

A. Dewatering water C.

s.

B. Separating grit frorb water Q,

...

Increasin.g plant costs

Increasing plant efficiency

Screw classifiers-need-the submerged bearing greased Olilibecause
4

f

A. The grit wi,Ji_wear out bearings

B. Plantiiersonne1 should support the lubrication companies

C. Because its there

D. Prevent the screw from falling out'

121
.0M



Page in of i21-
- .4

Module No Module Titte:

Approx.. Time:

,,,bi!jectives:

Submodule Title:

EVALUATION 4'

Y. Jhe

cyclone.

. The purpose of screeninv4

determines the quaiitity and quality of grit from a,

A. Remove larger objects from,the-ITow

B. 'Prevent damage to expensive equipment

C. Keep bugs out

D.. None of these

E.'. All of these ,

,

. The .clear inngs of a bar screen are frofi

Ar 2 -12 feet

B. /4 inches to 3 inches

C. 3 inches ;

D. All of these

E. Nond of these

.

$1Ab0

10. Label diagram of commNuter suivied"by the instriktor.
. ,

Moto' ' Drum Base . . Cutters .

r ..
.

,
. . .

11. Acomminuter and a grinder are different because

A.: The grinder is a grinder
.

...
.. .

B. A comMinut r is above the flow .1;1'
. Is

C. A grin er cuts the screens above the flow and-a comminuter in the-flow.

A. All o the above

122

I
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Page 119 of 121

lkdule Ho: ,11x1dule Title:

Approx. Time:

Objectives:

Submodule Title:

I,

EVALUATION

i12. Preaeration is for

A. Fresshe 'Th6 sewage ;

B. Odor contro

C. .Improves grit removal

E. All of these

13. Retention time in this Agra is

A. 2 hours D. All offthese

B. 10 days E. None of these

C. 10 - 45 minutes

14_ ,There are three types of fl9tation units, fill in the one missing.

Pressure

,

Flotation

15. The pHnciple of flotation is Similar .(:) a j bottle opened.

16. List'two advantages of4flotation

A.

B.

17. List two disadvantages of flotation.

A.

B.

&

123
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Module N :

EVALUATION

Page "120 of .1214_

Instructor Notes: Instructor t lne:

Answers for test `on preliminary

treatment.

1. D
10. Diagram supplies by instructor.

?. D
Use Handout 3 comminuter

3. Manual mechanical 16. A. 50% removal of soluble material

4. C; b
B. 35% 'removal of Suspended Materials

5. B C.- 17% 355 ROD reduction

6. A
D. High overflow rates

7. Apex valve,
E. Odor and nuisance minimized

8. A, B
F. Thicker sludge and scum

9. B
17. Ad. .Higher operating casts

.

10. see
B. High Power costs

11. C
C. Airtight structures necessary

12. E
0. Highly skilled maintenance required

C

14. Vacuum > -

15. Soda pop

16.. A.
A,

B.

17.

note on question answers.

B.

Seenote on question answers

124

44.
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