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a . R SUMMARY | \K\ ’
. '\ e - * \x\ Page of 121
{ Hodule to: | | Modue Tite: T Wy
Preliminary Treatment A\

" .. [submodule Title: N N
- A \ Time: ' . Grit Removal - : \\% ) —
pprox. Time: ‘2. Sereenping/Camminutors VARRN -

1

) ? v

N 3. Flotation - - - :
4, Preaeration '

Overall Objectives:

I 4

Upon complet10n the student will be able.{d

1: 41dent1fy method and equibment used in grit remova1

2. ldentify methods of dewatering. .
3v. Identify parts of a bar screen. ., —_—

4. ldentify parts of a comminuter. o T
5. ldentify process of flotation and purpose )

6. Ident1fy process of preaerat1on and purpose ”

Instructional Aids: o - _-‘ i,' )

Handouts. _ ' Y/ o .
Overheads . v L/ )
-Suggested: Plant 0 & M Guide L

L d
.

|

. |

2 e i : [
f

Instructional Approach:’ ' ) _ P *\ '

Discussion : . ‘ C ' ; o
Lecture . . Lo o '
Optional: Field trip and demonstration -

g = . N : . i
References: T .ot . Co o,

[4
WPCF MOP #8 Tk Lo
‘Wastewater Engineerinhg, Metca]f and Eddy Inc. . 7 ‘
WPCF MOP #11 - . T ‘
Operation of Wastewater Treatment P]ants, Saqramento . ) ~
Manufacturer's ]1terature i . ) . ’

~

GV G N -
* » . - -

‘ Class Assignments: . ) R o ) /"1 .. Co
Read handouts ° - 7/' . B L L I
" Label diagrams - T ‘ . - e . -

. . . ‘. e , - : o, L 4
Parcipate in discussians- . 4 - - SR
Q . : ., T e v T




-1 Instructor Notes:

1 . .
. experience. . -

! 5. Disposal metﬁod§ mentioned

ansy

ey

Topic:

HoduTe.lio: .
© = 7 | SUMMARY

.,

F

-

s

-

l"Ipstruct

?pxautiine: . ;

Instfuctor:

This entire module has been
researched from many souces. (
Please note the source$§ and
become famil{ar with them.

— N . .

1. Handouts~

Most handouts are of a dual
nature. “fhese may be copied
on a transparancy and used’ as
an overhead. :

2. The field trip mentioned
is optional. Recommended if
the specific process/equipment
mentioned is in the, nearby —
area. »

3. Student may supply-0 &M
manufacturers information for.
further resource material in
[ 4he workshop.

)

4. The instructor is expected

Objecﬂigz; '
kTherstu t will-be able to recaanize the importance

to add personal experiences,
changes and deletiops to the !
module based on personal

<

in the last part of this |
module are only a few of the
techniques available. ese
techniques will be the most
common. Suggestfon on this = 1
section will be to have students
check out local ordinances”
covering this area.

of pretreatment 4n wastewater. The properly operated
and maintained preliminary portion of the treatment
process will be the key to g well operated biojogical
process by not overloading with excess materials.

Handouts of eqdipment>and process equipment are
examples or guidesT Instructor should get recent
literature from appropriate manufacturers.
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' ¢ v, LIST OF RANDOUTS , . .o
i _ .
1, Screemng Eqmpment | ) - '
. . Y . .
2. L1nk Belt Screen/Grmder Ser\nce Instructwn\ .
S , NN
3. - JComminuter . - . Vo N .
4. Grinder Maintenancer ,\ s .
[} . . . ( . £
5. Barminuter g . S
6. Fine Screens (J,peratwn Parts Ma1ntenance \ v
7. Fine &creen Side View e ' . e
Preaeratwn , S T . oL
1. C1 rcu'lat1on Pattern of Aeratwn Tanks . .
. LI er, .
2. Pre-aeratwon/Pmmary Unit Cretaﬁ‘ay . : A,
.- ) -8 o » i}
Flotation L
1. DAF System - A'lse can be used to descmbe vacuum system
2. " Side, vv(% of DAF T "
3\- v Same ' T . . R
4. Flotation Uni ts g Advantég'eS/Disadvan,té'ges
Manuf‘acturers > L ' . . -
1. L1st of Manufacturers . ' o
LT ' . ’ : ] \ - . » ~ .
Disposal Met‘hbds' \ . - \ -
o . , R + . J. ~ £ - . . C -
1. Methods . : B S e ” )
" '(,i%."’ \. .o 6 v .
. M "-'l ¢ - / &
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Sdule Ho: Module Titie: . . K
“. . - - | Preliginary Treatment -

2

o v
Submodule Tjtle:'

2. GWPCF MOP #8 \ SRR

- ’ “é ' *
. .- - L ” ¢ : L] N .Q ' - d
; | 5 \ -
Class Assignments: e PO A IERE \ o
b . . oLt -
Rev1ew'c]ass_‘no¥e§ o "o AVt —
L .- V! R e e . a »\' € .
o, ) . ~ ) "'
. & -
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= Grit Removal ‘
Approx. T‘lu i ' , : -
1 hour~ Topfc: ‘ R " v
. Introduction . A
Objectfves- N o . ) P .
Upon completion of thqi modu]e the student will be ‘%b]e to: k
%"" j.b‘« - ¢ ° <
1. Discuss purpose fof grit r/moval ‘- ' R f
2.% List the characteristics, OE gr1t Ty 3 v 4
3. Describe where a gm*t cham er should” be placed (wntten) '
Instructional Afids: o . € i e 7 )
-l .7 e
’ 3 - ¢ i
. ) . N ,'
v TR N T - AT -
‘.- N ) i"’_, s % 3
Instructional Approach: ] T 5 . K
‘Lecture . & . : 1 > 2 .
Diseussion ~ . , . .
.‘ . B , ) . ) ’ 2 5 - \ ) L)
[ ‘ \ .‘ . v ;:,/ (M:t
Referencés: D . \ - ) N
. : o v ’ i R R ¢
v:1. ' WBGF MOP #11 = .
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'rHodulg to: .
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Topici
Introduction tq Grit Rembval
. : a

. . »

street wash (sand) and
other abrasivg/ﬁourcegﬁ‘

3. Heavy suspended mineral
matter present:in waste-'

water.

5. Ahead of all mechanical
equipment e.g. screen,
grit chamber, comminuter.
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3. Define .

I
L

"4. Characteristics ~  ,

e a. .Non-putrescible

b. Subsiding velo

mattgr

-

'5. Placemént of wnits
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4
cities greater than organic

.o )l‘ .
\ - 3 T .
Instructoer Notes: Instructor Outiine: ¢ ;/B' . ®
g : : e
. , . 3 S 'y
1.—\b@mage to .mechanical’ 2A. Introduction to Grit Remdval: o )
* equipment pipes and valves T " ,
reduce digester cleaning 1. Why remove grit o
frequency. S o . : .
o . ‘ : 2. MWHere does grit come fr s
2. Egg shells, coffee grounds . - N T .
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(Module Ho:

[y
3 2

Topic:

Introduction®to Grit Removal- ¢ = ' -

- P

Instructor Noﬁtes: T

g

Instructor Oetiige:

o

h

a.. Gravity .
Weight of particle causes
.removal or deposition.

“The redirection of ve]oc1ty
to 1 FPS-+ FPS. An increasp
or decrease of this
“velocity will create non-
settling of grit, organic
depos1t1on respect1ve1¥ 4

Normal expected removal
s1ze of particle is
measured by its specific
‘gravity (S.G)) -
Comparison of grit S.G.
is that- of, s111ca sand: T
2. 65 . :

6. Types of removal processes:

‘a.

NGE

'Aerafed '

Gravity . -

]
«



& S
L AN
A )
: . . Page 7 of 197
Module ho: - Module Title:, . . o
" ‘ ) © .| Preliminary Treatment
Submodule Title: ;
y Grit Removal - ' - .
. |Approx. Time: . | —. . . e -
¥ ’ L ’ . Top"c' v . v ‘ ’ o0
- Jehour 0 o LRemoval Processes - ) S
» ‘ * / B R .
Objectives: = _ v - .
;| upon completSon of this moduie the participant will be able to: '
1. Identi?(yvthe types of grit removal processes. 3
4| 2. Describe how grit is wemoved from chamber. . '
’ . % . N ) )
. ' - C . . . AN
. . ' s C.
\ = ; A . A“‘ ¢ o\
_ |Instructional Aids: - - . : \
| Hahdout 17 » I ©
Handout "2 © ) .
.. . v .
Both can' be. overheads .
JInstructional Approach: - ] ' -
\ ~ o /o
. Lecture - ‘ v . ,
. Discussion 1 - . ‘ ' o
N o N
* " -
References: - . v
1. WPCF MOP #8- e ’
2. Operation of Wastewater Treatment Plants, Sacramento
. :
, | 3. Manufacturers guide . : L
S - e N )
Class Assignpents: i _
Parti¢ipate in class ‘discussion‘. - . _
] 4 ~ . » ’ i K . . ' (28

.. o S 18 o
’.h .t , ‘
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[ Module Ho: Topic: ¢ :
. . . i
[ /
Instructor Notes: .. Instructor Outiine: -
~ .. v
1. a. Necessary to have two t 1. Cleaning methods J ’
’ paraliel systems in order ] .. -
"to allow <for cleaning one. a., Manual . -
and collécting grit in g b
the other. * - ° . b. Mechanical L.

Hahdout .- Schematic of
Manual System- #4.

This system is.cleaned

.by means of hard work.
Shovel the grit out and
deposit' the grit in a
landfill or other approved

N location. )

/

s
b.

p o

Handout - Methanical System

Buckets or scrapers

are used to pick up the
grit from under the water
flow and bring the |,

. Mmaterial deposited on the
channel bottom back

- against the direction
of flow to-eJutriate
{wash out organics) the |,
grit. The electpiated
grit is now removed from
the flow by a deWatering
device.. (Discuss Iaterg.

The system is usua®y

contrel collectfon.

L)

placed on a timer to “}

» -




* " ' G-. - . * - ) -~
N - . . - -
- [ . o L ‘ ‘. B . - b
. 5 % )
K N . . ¢ g ®
T . ' r N ® .
° N * 4~ M + > I_ .
* I4 A . - . : M . . ..
- s . N 3 e ¥ « .
) . i . ,Handout 1° - . .
- P ’ . A ® . N . -\_ -
N - - T N ) . - ’
¥ . : .
. DN ~ LY - . a . t ..
° s \ - v »
. » ¢ 3 Al . y
? LA P - T 0 ! .. ¢ . h ' 4;-;3 “
. - © . v . v R
C- . . ° . . i * L
. - - ! - 2 e t
S\ °-* . r] » . A
p - - t . ‘
b , ; & * .STOP_GATES © L
v D e Teqy v 'f‘ .,‘,l*' ‘ I . N
- .
RN i ' . . Insert when
- % ., . v N Ve
s . ¢ ; - ' cle,anbmgbto
\ . prevent backflow . .
« 4+ GRIT-SETTLING AREA TP SRR
- \\/ v \ ~ »
- ) . * 4 «
[N 4 ' Y - ) M . * ..'. -
: . . . CENTER WALL . - . ' !
’.\ ot ? o\ ‘ : B S
- FLON \ . . . Tt
> S AN N »
Q PR ~ A ' .
] H s - . N . * . . ' BN :
_ : *SLIDE GATES NEIRS (WHEN USED) ~ S
. - . L R - ° £ - ,
e ‘ . ) < ’ . ) "
. ] . ! -~ B i
. . . h N - M
p X ¢ g . . . . |+ o -
. . . GRIT SETTLING AREA . ... ; o
. -t ~ ¢ '\ I3 g A
By ‘ ‘ ¥ ! : ~ : 7 . a
, . 0 P ] ; - ® - 1 ]
. . . / 3 “ ” -
- . o v . P il = ° r N 'U.
N - v "g
- . - . ’ . M Y 3
. ' - . . arit chanmber " . Ty P
- * ) A A . N . - : "' 2 T O
. . LI N,,(h N * : ‘. " .‘> .
- - - - ’J“ . " ~ " "
. - 4 . .
L . M » - N P
. Ve - . ~ . . < ’ .
2 ~ » . .\;I%‘
’ . ‘ i)
. . N 53 12 . \ ik .
Q ~ . T = N . . . ,..
‘ERIC. - ) ' » - . R , '
. . - R N . ': , - . H
\ “\\__ @ . , .:b:, . -~ - \; . A P




¢
<

PAGES 10 AND 11 REMOVED PRIOR TO BEING SHIPPED
TO EDRS FOR FILMING.DUE TO MARGINAL LEGIBILITY *
< OF ORIGINAL.

. L

BEST COPY AVAILABLE.

-

Aruitoxt provided by Eic:




¥ f . y &< . Y M - ) N
. - . ", Page 12 .
T d ‘. ‘t‘P ‘.-
. " Fd 2t . : . N
- . o - ~ R ..'r-".' . . -"[
- ' a:! 112. - ‘l
‘ ) ' . v f ¥ s
. - Handout 3 o S IR . ’
' [ & ‘ kE < ! o /
z -« . ¢ e
é R . - . oy N } ;(, .
* ¢ "-.'.i*t" ) /,
- e r;
g g . S - o L S
Heze, . - —— —— AIR SUPPLY , .
L S s ‘ T et .-
. ’ * N o / - .
A . Aeimakeie I S N S SRR SN — ‘e WATER LEVEL "‘
- ‘ * \‘ i ©
rad J ‘
. , . . ‘Q
A X FLOW PATTERN
° *’A Sy . ’ v
. —(_DIFFUSER
i .
» v
4 -
- — 7 GRLT DEPOSITING -
IN HOPPER
" . . ¢ I
- - . ’, . ’ -
l’ . -
. IR ) '
. . : - . Lt 3 ,
> . - - - . . .' )
“ . s L. .
. At . - . « - - © -
* -t AEREATED GRIT HOPPER . ‘
- ol _,
.’ \ b . -, -
. . . . .,
- ¢ N .
. SN , ) oS -
. > - 13 .. - . . , . . .
' N A . .
= , '
' ) ’ » J‘ s M
. - - - - :
. - “ i 1'4 . 4 R

O ‘ . ) 5 ° . N ..
EMC - : . ‘- T - 0 .,‘

L3
T . b v
’ .




v -

‘ N L ] B
‘) . s . ) . '- . . ) . . - . -. . . a
MECHANICAL GRIT SEPARATION
\ 1 ‘ . -
’i’l 1 — MOTOR
K v _\\\_'-___;;;‘;\iWATER LEVEL "
) \ .
;:9 , 1
' '
(DRAFT TUBE
"= —~PROPELLER IMPELLER-
A < FLOW DIRECTION
// —
7 L ' - <HOPPER
~ BRIT
, 4
/
, X ]
' -
’ - . : < Ve
e -
s : . \ A L
R $
T . . . * 15 . ¢ hd
'L v . 0

.




X

¢ 4 -

o . | : Page “1g: 0f. 151

Kodule Ho:. Module Title: _ X

Preliminary Treatment = \§

Subimodule Title: . ' : =

o ~,\1 " . )
o ‘Approx. Time: _‘/ ‘ Grit Removal ) . ( ¥
.- _ | Topic: . * .
.1 - "1.5hrs® |8 - _ Flow Factors ' .
Objectives: Lo “ 3 ot

The participant will be able to; e

1. List/describe the factors effecting settling

» : ) 2. measure flow through a rectanguler grit chamber
[ " . H N ' ‘. > 0':,-,»‘3.-
i . R . . ~ ¢ ’.(..»;
lnstyuctional. Aids: s T -
- . < - . , . . .
{ 7 ) .~ ' - . - ’ -
. ] Blackboard ' . . . .
-8

'ﬁl + " {lnstructional Approach: C

/ N
Lecture A A
Discussion v .
[References : IR - IR
WPCF MOP #8 Ly * h o
WPCF  MOP #11. - .
. ) s
! - * | . 4
Class Assignments: . : L
) Participate in class discussion :
O : ) ‘e, oo 16.. ' o . ’/
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No:. Topic:

v

Instruétqr Notes: - .

\ P

Flow.Factors

Instructor Outiine:

13
S K.v
‘

2. Flow factor,of 1.0 to
" 1.25 FPS maximum critical

‘control flow by means of ,

eff]uenf wezr N .

= -
.

3. a. Bottom scour of

deposited material will
.réduce the efféctiveness
f removal. o

b.. Turbulence. - Reduct1on

“length is7(2/3 the depth -
.  Height
vertica]]y
the board

A

Flow.velocity
‘Distance -
Time

[ i = e SN
Howon

" 2.

4,

A
Design flow control

¥

Factors affecting flow/sett]ing

S;our '
Turbulance

0 oTo

s

P

2

A
’

°

L J

Coalescence of particles

B

I 4

Method of Determining Flow:Velocity

i
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| Module to: Hodule Title: = b T R
‘ ' ) . p Preliminary Treatment £
- ¢+ | Submodule Title: - NN
——, . ¢ . ' .
Approx. Time: Grit Removal e
- y Topic: T )
45 min. » ~ Grit Sources . )
Objectives: ' l ,
The student 'will be a ble to; e
List 7 of the 11 listed in the lecture ~
. q.lnstruégional Aids: _ < - /
"" Handout 4 ' . - -
. . . l ) \'l. , - i
Instructional Approach: - v F
. ] « o )
, Lecture " " ..
Discussion ) ‘
°¥Referen}e§: PR o '
5 ' WPCF MOP #8 . - . o
' WPCF MOP #11 Lo
~ -7+ Operation of Wastewater Tréatment Plants - Sacramento
o . r i . o2
. * ? . . .
1Class Assignments: no , ‘ \
y ' " - M /
i Participate in discussion ‘ c .
" Review notes and handouts
« Qo ’ ' X s * 18
ERIC -~ =




»(HoduJe'Hé{‘ s Topic:

o"»

v .
Qggntities of grit Sources
Instructor Notes: - “{ Instructor Outiine:

3. Quantities Of grit removed in each sysfemw
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 %y

= x5

f . ey . 2%
c.” Climate conditions -

) Types of catch basins

e. Maintenance of catch'basiys

f. Sewer grades- g _ .
g. Storm;wqter diverted to system

h. Construction and condition of sewer
» . - .

. Ground aﬁqlground wateﬁ\§haracteristigs

.

j. Industrial wastes .

)

k. Reldtive use’of househo1d gginde}s

-
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Mog!ule Ho: \ -

Module Title: .

Preliminary Trga'tmen'g
s - J Submodule Title: T - ‘
7 Approx Tire: Grit Removal T :
. LA v /.. . v‘é;‘— " “t - - \*‘ 7
% hour Topic: . - -
' o "1 Mechanical Equipment ' ;
|Objectives: . ' 4 @[’
. » 2
The student wil%/?é able to: |
‘ ' i

37 1. Label schematic

of unit principal,parts.

. .
o 3 _
*»
. N
k3 < . /
Instructional Aids: p o e P
Handout" 2 ’ . - 4
Handout 3- .
s ) - e . ‘;'
’ ‘\ \
- had Al ..&
Instructional Approach: P -
S = i
2| Lecture - i
Distussion - Ny . .
ks H * b iy / t
. ’ [}
References: -
Manufacturers brochure. K
N . t
Class AsWts: -

il Y
. Rexiew handout :

J

Participate in discyssion

&
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' : Lo . .. Page 20 of
.. [Hodute Ho: 4 . Topic: - ’
L « . . - . . - .
1 Mechanical Equipment ' » T .
. T o — - -
‘ Instructor Notes: . { Instructor Outiine: ’
. . » r o - ‘ -
. - . A ) . )
- - - . = L =
Handout of Grit Equ1pment Ty - :
T , From Link Be]t “Mechanical’ equipment - nomenclature
‘ 9 L )
g’f/ . ‘ 5 . .
- . . v a. .-Electric motor .
. . i o“ "
|- . ) . b.‘ Longltudma] fhghts )
. - . » .
- c. xCross flights :
. Vel . ¥ ¢ Y
? . . . L]
‘ - |- d. ~Drive mrgt;hanisms' NN
El ‘- :
42+ Sprockets." T -0
! "3:"" had ) 7
. ‘f. -Chains D
. IR 3
. . 1 -, ,
) < . ' ofe v M . / LE o - v . .
.. - , p; > s . / .- " , . .
, IR |
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Module Ho: Module Title:
X 7 ?re]iminary"freatﬁent
j._~

)Z Page _ 21 of _121 .
, .

) Submodule Title.

-3..:—‘;‘? B ) . ‘ '
Describe the abnorma] characteristics ascribed to this process.

Approx, Time: -1 Grit Removal 1
3 hours ‘ r j'bp‘lc: - ° ‘
f ' Start up‘of Manually/Mechanically Cleaped Units °
N]objecttves: - . ’ ) -
The student will.be able to: E
1., ‘Descr1be the operations for start]ng e]ther manua] or mechanical
c]ean1ng equipment. o
- . -
4 .

Insgruciional Aids:

None -

\

Instructional Approach:

. % )
-/ Lecture - * . , ’
Discussions *

References: .

< WPCF MOP#8 ’
Manufacturers material s

’ e
{

¢ -~

- .

4

Several=0 & M Manuals of typical distillations -
Operatipg Wastewater Treatment, P]ants *+ Sacramento

Class-Assignments:

. - ‘ ’

. -

." -
c

Participate in class discussions
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1

- [Modu1e Ho:

PN

Topic:

v

" Start-Up of Manua]]y/Mechan1ca11y Cleaned Units

v

1nstruc§0r Notes:

¢

Instructor Outliql bt

4, Start up .o

Manua]]y and.mechan1ca11y c1eaned start
the \same

1. Open influent gate slowly:

' 2. Open effluent gate when fTow. reaches jt.

3. Protect meehan1ca1 equipment by
placing the gear -in operation as
wastewater starts to cover the
1ong1tud1na1 collectors. _

Start a1T per1phera1 equipment -
Normal operatjon - mgchanica][y cleaned

a. Llongitudinal collectors sét tor
operate at slow speed to prevent
" bottom scdur and a1pr for

e1utr1at10n'

b. Determine co]fection-;p% removal
“ lptes at selected flo¥ rates.

¢ E] ’ *
c._ Inspect equipmen?Regu]ar]y (3 x's.

7~ per) amin.) to determine:

Grit removal quantities need for
~ . --répair-preventive maintenance.y,
If additional channel is frequired.

6. uManua11y c1eaned Qanorma1-operatfon '

a. Measure gr1t level by draining -
_ - unit of wastewater daily. Do
. on]y at Jow flow per1od )

[ —

. Nhen grvt Tevel reaches given
quqnt1ty take channel out of

* service™and .pTace alternate 1nto
servi ce.s.

L Keep sluice gates clean*and

~
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3 -+ <[ Module No. ¢ Topic: - S . L
. ' _ ¥ Start-Up of Manially/Mechanically Cleaned Units
X ; — . — >
- | Instructor Notes: | . Instructor Outline: . .
° R * .‘ . \ . A .
- ’ . N « .
- - \/.;- ’ - . o “ .. . . ) Lt
N R d. Do not alloW grit to stay. in'
- * ' . : chiannel as .organics will -
C ' __ . , putrify and odors and decay
' ST <, . ~ ° will start. Remember H,S will
L : L ey attack concrete walls of channels.
. . _ . S ) Rt
PR o ¢
‘ . 7. Abnormal operatior®. ~& }
‘O ‘ . N bl Y 7’ -
- O ' . ) I © a. Rainfall - Infiltration to sewer 1
. ' ‘* b. Flooding - Infiltration to sewer 1
. L& and plant. ’
s — . c. Freezing to channel walls sluice
‘ - . . gates and other-appuptenancés..
Y _ ) ' : s
- ) i “-\\ A - ‘ '
L * ‘
* s * - h N ) . 3 - . ( N
' . | d
M N - . o™ ‘:Rt -
: i - A - : . ’ - ! TN P
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. lA . . —
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Module Ho: - . Module Title: ™~ - . B .
= "~ w - . . | Preliminary Treatment _ ' vl .
?/ §itgg:odule Title:. . - |
b Grit Removal B '
Apphm——ﬁf . . “ ‘ PR . o
Topic:” , g
1 hour .- P D T e ‘ N
| o Maintenance of ‘Equipment B

Objectiyes:’ S . o . ), "

F ' . - N : s . 2‘? -
The student wﬂ] be ab]e to:. * L e e
i. Prepare a s,1mp1e maintenande grogram for the, unit ’ . .

- R N ‘ . (/‘. . kS e
* /\ ‘
AN . . — .

Instruction\ah”A”ids. eﬁfz\ . 3 s . )

i, el
Handout 3 fo’r{ GO , S .
Wpit g\‘ ' -, .
\ . 1) -
. . % ~‘\‘ - fa ‘ R
. - . . ": I

Instructional Approach : . . i T
Lecture , R v

. > e . . ‘.

References: ‘7 - - g ) '
Manufacturer's brochure , ' " - _—
Plant 0 & M Maffials *

WPCF'MOP #11 . - ' ® SR
Operatwns of Wastewater Treatment Plants - Sacramento N LI
i ii ~ ° . * '.,' «
. M . ¢ o‘ . I3 . . ) . ’-‘.l. P
o N 4 . v R \
Class Assignﬁns. I ™ B . ° .
\ o . - Fal - I
Participate in, class d1§cu551ons K - . :
e : 26. % Y. o
) . I . N .
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Module Ho: ) i Tomc re ; ‘ ’ '
) Mamtenance of Equipment
o Instructor Notes: o Instructor Outiine: . T e —_—
R B . ' I ) Maintehance Equipment )
[ - ° a. Electrical motors .
. . 1. .Bearing R & R.>as needed ‘
L C - . 2. R &Rq..defective motor N
L . : b. . Longitudinal flights
.« . - - ’ Py r ) -
ot . o ° - 1. Straighten if bent -
- . ‘ ( ' . 2. Clean of rags - improve collection
h - . 3 Tighten/replace bolts on ‘collector
. I i t
: - " c@ Cross flights - Follow b ‘
VA " O - " d. .Drive mechanism )
1. 0il or grease as per mfg. guide ‘
-T— N
' 2. ChECk for wear 1n gears
' ..
. i . 3. Rep]ace 011 as reqm red ©
i ' “e. rSpr\ocRets ' ‘ I
_~—~._./\- o , <. )1 Check for ch1ps ‘
) ) . ‘ (2. Grease to. prevent wear damage ...s
g - %3. Check key way
. . . - R - -"‘\.—-
oo ) ’ L : 4. Check week]y ‘for cracks in sprocket
. . ) \ hub! Repaar 1nmed1ate'ly .
~ o . 5. Chains o .
’ ¥ q. . -
' a. Grease frequently * -
R . . : b. _.Check, repair and rep]ae’”é%%b'??oke
e, ‘ R ‘ - or loose links C %
El . B _ . T 1 . C. "Check ‘for proper ahghment on &L
. v . R sprocket «
] N . ~ ’ ’ L ) * ¢ -
. - - . - 27 - “ Y ~ 2‘
) ’ - 4 s - ) -~ 4




Module Ho:

L

Module Title:

__Preliminary Treatment °

Approx. Time:

15 minutes

¢
.

Submodule Title: "’

Grit Removal

Tog?c:
Safety

6bjecpivqs:
The studeng will:

&

.

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

Instructiongl AidSQ‘

"Plant tour

-

» =
Plant tour'

A\

Instructional Approach:

References:

WPCF MOP#8

.

Class Assignments:

¥

P Plant tour

-

28

A




Module Ho: Topic b @ 0" ' l < 2,
Safety, . .
; = —
}nstrwetor Notes: . ) Instructor Outiine: ' S .
. _ 10, Safety Procedures . . .
) ~ g s
. ) — a. Keep walkways free of grease, salts
- o _and equ1pment o
' ' " b. "If a_deep channel, fo]]ow safety

precautions for entering deep

. channels. . ‘ .
. ;
.
’
!
.
4
.
. .
.
)
.
.
*
o
*
¥ -
.
"
.
. 4
.
.
.
A
.
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.
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a Module No: Module Title: K .
- N~ Preliminary Treatment . a

Sumodule Title: .
Grit Removal

Approx. Time:

% hour Topfc: '

’ o Aerated Units
‘o Q?Jectives: o ,‘. y

,.\'5 The stuaent wiila ~ )

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

.
.
L 4

Instructional Aids: - o .o

Hanidout 2 ' : -1
. Hand0qt 4

-

Instructional Appreach:

Lecture o ‘ \ v
" {- Discussion s
! . \
References: ' : \\\
~ ., | wcTmOP ¥ T . ¢ - : '
. WPCF MOP #11 3 T, : )
.,; Operation of Wastewater Treatment P]aqts.~ Sacramento
-, Class Assignments: I
. . . t

Participation in discussion
Review handout

-
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S
(Module No: Topic:

Aerated Un

(XY

H

Instructor lotes: -

1

L___' By

/ R
Instructor Outiine: -

“«
- . :
o
Y
g
.
S .

- 1. A detention timefo¥ . .
approximately 3 min. in
the unit is at maximum *
flow. The locating of the
ajr diffuser is on the samg
%~ side as the grit hopper
about 18-24 inches above
the hopper.

Velocity of rolling air
is the factor in quantity
of .grit removed. The .
greater the velocity the
less grit removed. ,

Lvastewater will be
introduced to the flow .
in the unit in the
direction of the flow.

rit-is removed. by means °
‘gf drag buckets or tubular
conveyors.

- Approximately 3.0 CFM/ft.
of length of chamber for
shaltow™installations
8~15 ft. [

Handout of Systgm

4y

1.

-

Aerated#

*
€ .
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Module Mo: , Hodulo Tit!e. A

-

" Preliminary Treatments ‘ ' [ -
A

Submodule Title:

1 Grit Removal -‘Aerated
-JApprox. Time: < -

% hour . Topic

——

. -Norma] Operation - Abnorma] Operation

Objectives:
The studedt will be able te:
1. List proceedures of start-up of unit,

2. List three factors Qf abnormal operation

~

Instructional Aids:

" Handout 4
Handout, 2

<

Instructional Approach:

‘Letture A

Discussion .

k3

Reféerences:

MOP #8
Operation of Wastewater P]ants-- Sacramento
" | Wastewater,Engineering - Metcalf & Eddy

\

-

w

Class Assignments?y

A}

Participation in d%fcussion

Review handouts, T
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;;59 31 of 121

Hodule No:

+

l . a
y

Topic: R « T

, - Normal Operation - Abnormal Obération

L4

Instructor Notes:

L}

' -Instquctor Outiine:

A.'.Normal Operation
Open influent’gate
Allow flow to cayer diffuser by.3‘ft.'
Turn on air supp]} system

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

Keep record to determine rate of removal
B. ' Abnormal Operation ~ «

High gri€ quantity due to storm or
infiltration.

Remove'gr;t more fﬁéqu;;tly fromyunit
Ro114ng action not és,V§sib1e:

\ Clean diffuser plate
Odorous grif '

[l ' . N "e"”,\
' Remove more frequently

7

Check air flow tQ the unit

Test for organic levels -
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Modale No: | Module Title:
' Pre]jminary%Trehtment_ -

Participate in class discussions

_ Subnodule’ Title: .
. = Y
W""” ' ..GmLBsmu_l__ALaLed v 1
L . : Topic . }
///)/// 15 miEUt§S~ .Parts of Unit : ‘ '
7 |
. Objectives ) . A * v
The student will be able, to: .
~ 1.‘\y€§; parts common to the uﬁit: ‘
° , ( '
4 4
L s
Instructional Aids:
B > )
Instrucﬁi:nal Approach: - . N
" Lectur ) L
\ ¢ N
References: . , ) .
[ - Plant 0 & M Maritals . ¥
Manufacturer's brochures .
' - 4 ' /_ \_J" [N M
Class Assignments: . . ‘ ) i ( 0
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/_ [ Module Ho: g Topic: ' ' .
T _ Parés of Unit, ¢ - . .
- |Instructor Notes? < - Instructor Outiine: )
‘ ' 7 ) - s
Do : ¢
Blower supphes t,ﬁe a1r to the | : )
system C. ~ Main parts . -
e 3
— -1 Diffuser creates the ro]ng Blower " r
act1on in theunit e B S
: Diffuser * -
- ) -
5. . Grit collection .
. ) Drive . ~ ¥ 7 c - )
. 11 PO . F'I-ight§ . ¢ a
> Sprockets . - i
-’~ ' "‘
b'd & - .
‘ 3 z »-- ' *
* "
. :.: \: e
L . : ‘ o ' . - P
< te - R M ] J: . 2 .
<, ) !
> f ' 9 ¢ ‘l’
) ° ’ ! . ’
> N,
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- ] o ~ i
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’ ‘1 N o ~
J G 35 - — | .
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Module Ho:

Module Title:. B ~ ' .

— | Preldminary Treatment

Approx. Tim:'

15 minutes

Submodule Title:

Grit Removai - Aerated -~

3

Topic: -

’ -

Objectives:

_Maintenapce

The student'will be able to:.

1. Develop a maintenance plan for their own unit.

AN .
. R N
“ @ .
R T - +, )_J..,
Instructional Afds: -, = C e ® . ,
- ¥
. . ) , ( . QR . S <
l. )
o
X
B ' ~ ‘. . .
Instructiopal Approach: ©~ - . I ‘
’ N} . ® » ~ l» . I
Lecture . T ‘ T
T . © v
0 ' * . - N ' © é
e ' 3 ﬁ : : -
References: o ;s e
Plant 0-& M Manuals .
s . - @ «{“ . '
, 3 - © ~ ° ! M ; ’ - -
. . —/ ‘. ':, . -
. b _
Class Assignments: - ) :
. B f ~
. o ’
Participate in discussions* » i ,
1. YN [N .
. [ ¢.. b y ! ‘
- . ) - . ’- :. 36 ‘f .
. ! . ° !
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S C e . . ge 35| ofan
. *% Hodule-Ho: Topic: .
Xk el —
\ ) o Maintenance
= 3 -
s R - s b
. ‘Instructor Notes: Instructor Qutiine: |
. ; ’ - . . ‘. - - —
D.. Maintenance - - ) . . ~
‘ . C]egn diffuser every six months —_‘j: y
- + ) - ' d -
- For blower follow manufacturers guide .
- . o . B . -
= "Grease grit upper sprocketand drive unit weekly
) . ‘
- ~ -é
) -
L4 - ) -
. v-
3 , ' 4 ,
- - ‘ {‘
’ . ® N A t '
vy ] !
9' 3 - Y 4
v ’. . -
v
. » / ¢ \ . .
, .
Do .
T, [V .
| *,
s A4 ’
- . , ‘
b S
, | WV :
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Module Title:
N Pre]iqipary_Treatmenf
. _ Submodule Title:.

HoduleHios-. -

Approx. Time: ~ Grit Removal - Aerated

15 mi 1 Topfe: ,
5 m1?utes safety

Objgctfves:_ )

The student-will be able to:

s

1. Uséwéafe,practices aroung aerated units.

-

. \'.
gnstructional Approach:

Lecture’ °,

Discussion

Refg;eqcegz

CUPCF MOP#8
" Operation-of Wa

stewater Treatment Plants - Sacramento

H

Class Assignments:
_Participate.in”discussion

3
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-~ - Page 37 _ of 121
"Modulf.; Ho: = Topic: ’ .
. . Safety . ’
In‘sﬁtéuctdr Notes: Instructor Outiine: -0
¢ .E. Safety N -
' - 3 a;event flips and falls. A dangerous
X . t _ drea due to the rapid air movement.
) " Depth of thit requ1res drallmng of tank
. . Yo to repair unit.
: - Clean unit “thorough]y before entering.
. ¥ H 4 oo )
! . . -
. p ‘ ,
H ; -
¢ ; .
. - 2
, - . - .
. ¥ . - \*‘A‘ )
r
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‘Module Ho: Module Title: . .

8 e . . ﬁre]iminary Treatment . . . .

. : - | Submodule Title: ’ .

Appfoxt)Tite: s | Grit Removal - Dewatering - . -

' TOD‘C‘ . ’ N .

..} Ddvices » '

. , ' £ ) . R \ = _ >
Objectives: |, s 0 ' :

. -Tﬁé student will be~abié to: . . ", - .

- £ °
.

- I 1. List main parts of the unit (screw). .

1

.o 1 hour.,

. ' ® )

2. Name both methods of dewatering. . v

.\ c’l. /“. . .. . a
— ST X
\\ . - B ‘. - )
v oAl ) - T
\ Instructional’ Afds: « s ) - "
r3 <. ‘ »
_Handoug 5-and 6 . L SO . - .

o - Y ' ' . : 2

Y

lnstructional;ApproaCHZ» . ' . Leo- ..

Lecture L . . . . .ot
Discussion . N . K
AN ' H . [ .

- ) - .
- . i Jﬁﬁ . - . ) s @ A ‘ -

) .
. {References: ’ - ' '

Manufacturer's b;ochdreSf . . Lo . .'"
Plant 0 & M Manual . . RN "

- .
. s \ a.‘. " é.’ . ¢
» s B 4—\) %ﬁ: ! ' . td
. e N D A v .
. - 3 N » - - . : . Lt
A N B \:ﬁf\% ;! ’ ! g
: Class Assignments:  * : 4 L, :
. Participate in discussion. ' SRS e . .
5 8L * . 4 : . ’
o ! . - ' 40 A
Y
- s .
_ - e




Module No: ) Topics
! Grit Removal - Dewatering

Instructor Notes: . "{ Instructor Outi tpes,

N

_ Héndout 5 ' I. Dewatering devices (classifiers)
' A. Methods of classification

'
L]

Screw
Cyclone

»

Screw
.a. Main parts

Screw pump’
: Submerged*bearing
Trough
Reducer
Motor

Maintenance

Screw pump.requires minimal

attention .as a single part.
‘ i .

Submerged bearing is to be -
greased daily to prevent (grit,
becoming inbedded in bearind:

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

Reducer - grease weekly.

Replace 0il in unit yearly.

. Wi '.)

"Motor check for wear or strange *
noise from bearing




The student will be aQ]é to:

1. Distinguish between normal and abnormal operation.

)

page 20 of12l

Module Ho: | Module Title:

Preliminary. Treatment ’ )

I [swbmodute Title: '
’ Grit Removal - Dewatering .
Approx. Time: A )
45 mintes Toptc: g

Normal Operation/Abnormal Operation -

Objectives:

Instructional Aids:

Instructional Approach: _

a
- - N
Lecture

Discussion

-

.

> ' % . t
References: R .

Plant 0 & M Manuals ‘
Manufacturers brochures

L

N
4
-

Class Assignments: .

. Participate in Wiscussion- . .

Lt “423'

°
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Module lto:

Topic:

oo Page g7 * of 393 |

1 bR

' Normal Operation/Abnormai Operation

Instructor Notes:’

.
4
b

Instructor Qutiine: .

*

“ i

B. Nd?ma] operation

Gr1t pump- and mixing dev1ce to stir up gri

into solution "on."

Test to see.if grit does not go over we1r.

Prevent odors.

C. Abmormal eperation

Excessive/ grit, over weir.
* flow into-unit. <

Screw pump boungd tight..
Flood trough witpater.

-~

Y

Turn on screw and check for free turn1ng

. *

.

~

Decrease water

[

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

t

Follow specific procedures of manufacturer.
i . ¢

Reverse direction.

»

ay



%

.- ~AUK. WASH WATER

< (USUALLY wnsrmnn))" >
MOTOR_ |

..____,‘. *

, HANDOUT 5 .
GRI% Fttu )
» —

lATER AND ORGANICS OUTLET

'
SCREW - TYPE )
. INPELLER —“’"%

“~ .
. Grit washer-




 HANDOUT. 6 -

N\ 'GRIT SEPARATOR
' + CYCcLoNE

Y

- OVERFLOW . . ¢

i

Feep  CHamBER | |,
VORTEX FINDER 4
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Module Ho:  [Module Title: ’
' Pr}h’minary Treatment
. Submodule Title:. ’

Aﬁprox. Time: Grit Removal Dewatering .
15 minutes Tople: - -

‘ - | .safety ., - o

ObJec_tj(yes: -y \ - \ *

The student will be ab1€ to: .
1. Work safely around screw separators
Instructional Aids: 2 ’ .
) - .
4 . é ' o
T ; ’ SN
. J : '
5o- !
‘ .

Instructional Approach: - X ° .
Lecture A - .
Discussion . -

;/ ¢
Reférences; . ' . .
Plant 0 & M Manuals 1
M * . e )

Class Assignments: co

Participate. in discussion ‘
- : 47.
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[H10dule Ho:

Topic: . _ .
) Grit Removal - Dewatering .
Instructor Notes: . . Insﬁructor Outiine: ' ' .
‘ 4 *
'K : Safety "
\ . ’ _
3 Keep hands and, feet out of unit wh1]e in .
- operat1on. - ) . ) ot
‘ Do not drop large foreign matter 1nto pump
trough.
< . é
) To work on unit, tag out.and lock switch -
before starting.
., -
\ *
§ [ ’
4 * :\ ; &
3 ° i > ‘
\ . "/ I
;.'# N
=2 ° »
q \ L)
2 ’ e
-
- ‘ - ¢
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Module No: . | Hodule Title: - - )
\ _ | Preliminary Treatment ‘ NE
» | Submodule Title: ke '
- Grit RemoVal - Dewatering . -
Approx. Time: ., .
15 minutes Topic: . . L
. . o
. . f,Lﬂr_Cyclone Main Parts L
Objectfves: ;%a ) . .
The student will be able to: - Ny _ ’
1. .List on a schematic the main parts of the unit. )
a J e g\ ?
Instructional Afds: o °
Hando ’ ‘ -
andout 7 . N L
2 ‘ . . - -

Instructional Approach:

Lecture™ \\\ 2—‘4 ¢
Discussion T L
- ‘\ \Zw~/—*
. ~ . . . MZ{
‘ . ' 1]

References: ; ' ‘ . i N
Manufacturers brochures \ ’n ;
Plant 0 & M manuats

- . — .
. Y . -

Class Assignments:

- Participate in discussion

43
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, Cyclone - Main Parts w
Instructor Notes: ‘ Instructor Qutiine: -
I L . ) ) : -
. Cyclone . i
] . <
. Main parts .
. N ¢ -
_/ . ‘ ) Grit pump L
. Apex valve
. Feed chamber
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Vortex finder '
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Module Title:-
Preiiminéry‘Treatmént'”

Module lo:
s r

AY

} SubmoduTe Title:

- ] Grit Removal - Dewatering
Approx. Time: \

‘;5 hour _ ° ) Topic:

* Maintenance

o

-

Objectives: S ; ‘
The student will be able to:

- . . ®
1. List proceedures for maintenance of unit

*

A}

Instructional: Aids:

Instructional Approach: . ‘s
: A @,
Lecture ; o v .\ .
e - ? )
AR ) <
References: i SO )
_Plant Manuals o
Manufacturers brochures )
‘ ' Y
1 ) .
‘_3
Class Assignments: . ’
Participate <in discussion
. i N . , 5 1 « - )
4 . - - \’n
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Module Ho: - Topic:- . L

\

/7 ' Maintenance

7 ‘ ! ce . _ _ S
« tlnstructor Hotes: ~ “——“FTHEtEEZfG?OUtiiggx -

- \}’ ’
Maintenance

%

e N ‘ Lock out-switch and tag. | \\

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

Check ﬂﬁ‘}ﬂb@gihgf Close_feed valve and
-1 liquid line. Remove drain.plug. Remove
. . clogs. .

Apex valve. Check for wedr weeL]y.

' Rubber—Himing-—Replace only if wear is
oo : /] excessive. See manufacturef's handbook.
Overhaul yearly. S
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Module Ho:, . ‘Module Title: |
P—reiiminar_y Trea:cment .
: S Submodule Title:
| Approx. Tise: - | /071t Removal L
oo |- % hour _y Topic: . | 1
' - Normal/Abngrmal .Operation - ‘

Objec% S N o
. The student wﬂ] be able to: ) . g

¥

1. Recognize the d1fference in norma] énd abnormal operatwn by
Tabelling a *11st

. h £
, i o . .
L
3- ¥ \
; JnstructiOnal Aids: ! ! ~
. 4 H ’
2 < } i -

A
*
- <. 4
[,
o
M R e v st
L ..

i
4Inst.r-uctional Apprqach ' "\ )
L Lecture , b )
: D1scus§1on - )
) ‘ ° 4 K . “ . . % ) i S
’ v, ' ' ‘ o )“ - H 4
. » -i > 4, R
1 ; — ,
A References: b o i
H . Plant 0 & M quqei]s K g . 3'3 b4 )
N % E H ‘ . ‘s 5 l ’ ) ‘
(‘ I T ‘\/' ~3 L s ; : . .
\.."“ "\ ‘,. '. j i . R J '
Class Asngnmants i ; ‘ —_
&L'g -— Participate in d1}scussﬂ)n ',‘55‘ r .

. r - ;. . ’ . . *
\)“ '; .. , ’
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Module No: -

Topic:

Normal/Abnormal Operation RN R

.

Inytruétor Notes:

N

Instructor Outiine:

‘

/.

ca

] a '

e -

g

cL

Norma] 0perat1on

Feed to unit is constant and steady.

AdJust apex valve to allow for largest‘grit :

quantity and least organics.

Allow unit to run unt11 all flow from the

h01d1ng tank is exhausted.

Run’unit only if appreciable vo]ume of gr1t

is to be removed.

Abnormal Operation

~

‘Excessive organics.

No grit.

.Excessive noise. "~ Check for wear.

Adjust apex valve.

Adjust apex valve, clean unit.

-

Increasing/decreasing feed pressure will

allow for correct grit separation.

oo ’ i

-
Al
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Module HNo: Mo?ulc Title:
Prehminary Treatment
- - D Submodule Tit]e' ‘ ;,g,,_;
_,Appmx. T,"‘: -Gri tRemoval :— — T N
10 minutes Topic: * N . ’ ’ \
: Safety © .
'Objectives: S ! : x
The student wﬂl3 be dble to: . PR : .
b 1. Employ proper safety techniques around this anit. .
| [ )
~ » R ' S
o } v
. i f
Instructional Afds: i
—_ . ; . . i_
- ) K ] {° ﬂ .
N . )q.
> ! N 3 -
2 Y . ' .
- Instructional Appr?ach' ‘ . I - ‘
. Lecture } 1o ' P
_ — ;Discussion. S ] L.
; Vo W 4 ) K -
J . . .
) N ) ) N %; - .1 .
References:’' ) ) . 3 } L :
Plant 0 & M Manuals S Ji. §o ‘ .
Manufacturers brpchure o ‘y )
.‘ - b ! § 1 g ) ’
, o 3 (. - -
® ) 3 N [ ‘} F { - i
R R U
. ¢ s L4 I} y A
Class Assigrments: - - > i - |
'y - ’ oy "‘ . .v Jowe iy j.’ :5, s :
. * Part’icipa_fte it discussions - . ;
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Safetys /-  — - -

Belts. Handout of -unit. /

3
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Noise may require e%ar protection.
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, . : SUMMARY Page 55 _ of 121 -
Module No: | Module Title: : . '
' \ Preliminary Treatment , ] .

=1 -]
Submodule Title: .
Approx. Time: *Screenlng/Cqmmlngilon =
Topic: )
7 hours : '
_‘Overall Objectives: ° )

Upon comp]etiégéff this module the pa;ﬁicfpant will be able to:

1. Describe th va}ious methods used. to screen and “comminute wastewater,
identify equipment used, and relate the importance of this procedure.
2. Describe the process of =

Prepare handouts e

Participation discussions

59

- RO N

a. Screening - :
b., Comminution . ™
3. Identify equipment used in 7
. a. Screening ; )
i Comminution -
Instructional Aids:
Handouts ' ' ; . 5
Overheads : o, ' :
- R
: ] )
lnstructiongl Approach: . . o + " i
Lecture ' f4 — e
Discussion g o Y L N
' ’ , S ! i E
* s 3 : } 1} } 7
‘References: o C ' ;
1. Operation of Wastewater Treatment é]ants, Sacramento >
2.° WPCF MOP #11 s g * :
3. Wastewater Engineering, Metcalf and Eddy K !
4. Various Equipment Manufacturer's Material <y ,
5. Aeration in Mastewater Treatment Plants, WPCF MOP #5
i "‘:‘:‘ ' ;
R) - ‘ ;
Class ‘Assigoments: : ’ R S 4 ,
] ™ - . . 3
Read handouts = : Lo - S




e ‘
\ ;
) (\_ " . Page _ 5 of ]z]y :
Module HE% 7] Module Title:
‘ | Preliminary Treatment
;= s [-Submodule Title:" . B
. 1 ‘Screening/Comminution T
Approx. Time: : 9/ i '
D Tom: ’ .
15 minutes . g ; «
3 ~ * Introduction .
O‘bjeétiveE: : K . .
Upo}l corrp]etio‘n of this module the participant will be able to:. ° :
_ ’ 1. Describe the purpose of écreem:ng‘and comminution. , }
— k/—\ . - &
: y e S —= 3
Insteuctional Aids: ; ‘
'
None o : ™~ . 1
,; ' N . /
i
{ Ey \
o ; - T : \
g. '.l) ¢ M i. H
N . .7 : S v f
Inst{uct1onél Approach.z (! ) ; i ]
F oy y ’ } ; y“
Lef.}_’cur‘e - <. . i i
' D) ) | ’ ]
1 t Y H b
’ , ‘A4 i j 3 ’ i !
! = g }
References: i T , -’
) S i- i, g 3 {
1, | WPCF MOP #11 ! . , v
2. i Wastewater Engineering _ , {
3. ; Operation of Wastewater Treatment Plants, Sacramento ‘ o
< 3 . ’ “ : N
[ A > * ¢ " {
. i X \ . .i\ i !r i
Class Assignments: ‘ ;
. ' N ; .
| Papticipate in-discussjon ; ; ]
3 . ° 'f : 80 . i }‘ }i
’ 3 ! ) ’ - ! {
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lo: Topic: .
Screening/Comminution

Instructor Notes:

Instructor Outiine:

L ]

1.

1. To remove the larger

I. Introduction

-materials—that-may—cause

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

a. Purpose
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Module Ho: Module Title: , A

Preliminary Treatment. I

Submodule Title: .

Upon comp]et1on of this module the part1c1pant will be ab]e to:

1. [1$t equipment used to- screen or comminute wastewater.
2. List clear openings of screen equipment. y :

. Screening/conminution | .
Approx. Time: ] .
° Topic: - '
1 hour P :
, Equipment -
Objectives: = 4!h N' .

Instructional Aids: L
Handout 1 '

j

Instructional .Approach: _

Lecture ‘
Discpssion

.
H

Refefences: ° v

+

A
.
. v N
Bl L e Y VRO UPN

1. WPCF MOP #11. o ‘
2, 0perat1on of Wastewater Treatment P]ahts, Sacraménto

-1 . . ! i

)y o - N

1 N . - v




Hodule Ho: ) Topic: * K
' Equipment

Instrdcﬁ%? Notes: "{ Instructor Outiine:

. . ) ) ' ' \.'T: .
B B3 PO 3/4" - 6" clear ] II.— Equipment—(Handout)}——— T |
«0penings vertically or . : ‘ = . .
~ angularly placed 1n flow 1. Bar racks .
of wastewater. . [¥ :
- ‘ A. Manually cleaned : _
Al Maqua]]y cleaned dai]y. \ = : ’

. B. Agchanically cleaned
B. Cleaned by a timer, a R ’

low differential . 2. Comminuters -
control removal rates o .
are’ at an average 0.72 | . - - A. Comminuters
© of solids. Manually 7.
cleaned units average <} B. .Grinders - j
O . openings for coarse - _
: -, bar - 2". Fine bar - C. Barminuter . d
3/4". Mechanically i T -,
: :cleaned coarsebar'- f -° 3. Screening-devices -
. 3". Fine baw—- 3/4" po ) v ‘ .
. . . Fine ] -
; . . ‘Coarse bars trap logs, . o , //f
\ . timbérs, stumps etc. .| * - . c *
' Usually are found in ' = . . N - .
Targer flow plants with{ ' - , // S i
combined sewer systems.| -

.
N ] - 5
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. m)dule No: Topict - - o _—
T A . Screening/Communition- ,
ﬁ—?& b - = i e L n
Instructor Notes: Instructor Outjine: . ’
” (. i"‘ » ) : Y . ) i 1 )
\ - . = 0 -
’ . ~ B : ;
S R . ; II. 1. a. Maintenance of mechanically cleaned.unit
' ‘ A. Lubricate foot shaft weekly . '
4 . : P i - :
. B. Lubricate wiper rollers frequently to mainta
: yt
. . free movement. - : . )
N ' C. Shear pin on upper sprotket drive to be
' \ replaced if broken. This device protects
‘ ; ynit from major breakdowns, *
: ! -« .
o N . .
Handout of Link Belt unit #2 D. Lubricate upper chain and drive unit weekly.
. R . ' P . .
, .
. . ) « LY < M )
. 4 . ' 3
\ 3 ' : [
A ) ; - . : .
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Handout 1 \ '

SCREENING
o~ EQUIPMENT
- BAR RACKS | o
[ mechamcally cleaned ;
- manually cleaned
COMMINUTERS *
N ygrmders |
o barmmuters
FINESCREENS"

-
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Aruitoxt provided by Eric:

3

LINKEDBELT
. THRU-CLEANBARSCREEN .

.

This manual contains complete instructions for the installa- .
tion, gperohon and service of - L‘ink Belt Thru.Cléan bar .
screens. The life and economical operohon of the machine

> s dependent fo a great extent. on rhe care taken during

- mstcllchon and the subsequent IuBrncohon and service.,

e

e
PREPARATION OF SITE

’ . . .
Before installing screen in channel, check channel mdth horspacer, séfeen hou..r g ond all other components are
do$th elc., ogamnst lhe dimensions on link-Belt general locoted in the channel walls and floor in accordance with
arrangement _diawing, {Aokuquve that the foundotion _ dimensions shown bn geneciol urrungement drawing.

bolts fpr locating foot shaft, screen bars, chain guides,

) ;e . oy ; .
i ’ INSTALLATION -
Feot ihoft L . o — P
<, 4 K e . - - e e - .
: FOOT T ) : . ‘
PIPE P%% smocuf - S - ry ! )
t T ¢
- - ~,§
1 1/ 00T _ShAFT LY,
. ; =
: v kg 5822
1. ﬂpcmg safety collars on sboﬂ ond shd.Tﬁ"‘ m ip toward 3 MOUM ‘one bearing*on eo:h end of t,e su.m wnh hubs
voworé ﬁprocheu ’ . i L.

center of shaft.
2. Mount sprockets, one on each end of shatt mrh -iong
hubs in toward safety collars. Be sure that sprockets

rotote f!ecly on *shoﬂ - 1

\ .

. 4 v
- . ' .. . 66 * o .
. " . S < R )

4. Move all parts bock for ehough from the shoft ends to
cleor onchor bolfs in chonnel wall. = .

- P Y L

S?visé “Instruc% L _ .

5 Lower shoft into channel, moking sure tho! the tapped

i




LRIC

1

-
-

holes in eoch end of shoft on?c?ooroncc hole in bear.
.ing hub ore in on vpward posit‘uon .

4. Slide beorings aut to onds of shoft ond over anchor
bolts in channel woll ofter shaft is in position.

7.. Put the two pipe nipples used® for lubricotion system

through the clearonce holes in the beédrings ond into
threaded £dles in faot shaft. . ;
Foot sprockets - - ‘ b

- —~+~Hqcrloo! sprochels on their-proper conuu os shown
on foundation ond generol orrangement drowings,

ond center in the chonnol .

~ 2., Fohon sofety colfors to keep sprockets in pasition.

3 Movo bOonngs toward sprockets so.thot sprockets wuli
. te freely with o minimum omount of cleoronce.

4, forco boarin‘g setscrews, tight ogo%nst shoft,

5..On onchor bolts negrest wall, turn nuts finger-tight
ogonnn bearings. Ttgh!en nuts an ofhier side of bear-
.mgs moking sure that shoft is co&d in chonnol,
level with ond of right ongles to channel Wall.

i . .
Foog !hoﬂ assembly is now-ready for grouting.

- 2

! I-)rack ¢

* Bar lock is next ouembzed in the choosel The bor rock
- will’be_in one piece ordn sections depehding on ‘widih of
screen. Wooden block gpocers are bonded bor\;run the
rock bars to protect on?d sypport them during ;hipmon!
ond ossembly. Remave Jhese blocks ofter rokes are ot-
!oc hed to the chains. - ©
~ i ; : *
l. ace bor rack on anchor bolts located in the chonnel
ioor. Be sure thot bor rack is hned up vertichlly, ond
enter it with sprockou on ioot shaft, i

~2. Check the distorice §beh~een foot sprockemond bo:
Jrack osumbly uslng gencrol arrongement drowmg

- .3 iSecure bor rock in plocc oung anchor bohs grout if

Side plu‘;os

space two side plotes in position ogainst
lls, one on each side. using dimensions

1. locote ond
the chonnel
- .
. shown on generol ariongement drowing' &
-~

2. Secire plates in position,’ grout to suit.’

L2

Slack cholin supports

-

. . . ,
Bolt slack choin supports to chonnel woll under sprockets.

Mointoin %~ from outside diometer of sprockets to sup-
*porlﬂwfgce. -, ’ ¢ ’

Y S Ca
Chain guides ° -

Bolt chain guudos to chonnel wolls, maintaining 5-11 /16"
front cenurlme of heaod ond foot shaft. The ends should
cleor the sprockets by %"

8ar rack spacer

1. Ploce spocer supports ‘on onchor balts o
‘2 Bolt spocer ossembly lo supports ’

3. Adjust spocer so that it is porallel with foot shoft in
both directions’ Spocer must olso be centered so that
spocer teeth ore centrolly locdted between bars in bor
rock. Spocer must pivot freely so thot it will olwaoys
return to correct position.

4. Grout behind spoce.r supports os |eqt':ired.

. Attach lubricotior tubing for the foot shaft bearings
to channel wolls.

»

J
Mead section ) : -

1. Bolt heod section housing punels tagether ond sct
them in position ver chunnel opening

2. Temporarily boit heod section housing hght.to founda-

tion. - ’

)

* 3. Check clearance with cegter plo'e os shown on generol

M

arrongement drowmg / )

necessary. ‘ o . Deflector, plote musi pwo! freely so lhol i will alwoys =
© AR . - T return 1o ity proper position. e
) * 4 ) % M
. : A 2 - P
Hchd shaft . \ o } :
3 4 N o i i v 8., D . "Gﬁ:;-’:_;”
¢ ‘ o ®* i
Jn Aoggsmc . ¢~ ° . ¢ ’ y
TAXKEUP ’; T . .W i - f-Sre=m
: :'/r ‘. .0 : f
HIp B N ) i
« - R ) . "y
il ¥ | iy ' I
: : ° ° i 7 il '!‘
! P S N SET M P
. p | § S T - e SCREW . e ¢ L
H- -4 /Bkew  © HEQD SHAFT W A r
[ I N = i ) - .
i J) £, 3), T off ~
Qg . 1 el
; Nl | K
._‘.‘\;.- = g . ° L 'b: - ¢
: . R . .
=5 | N . ) |
DRIVEN . HEAD ° ., . (Ol AR
L SPROCKET LJspaccxer ' : )
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»
-
-
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1. Assemble sprockets, tokeups and sofoty collors on
hesod shaoft. /

2. Bolt haod shoft in position, ond line /l' up with foo'
shati. Heod shoft should be paraliel to the foot shaft
in both planes. Alignment is obtained by shifting heod
shaft housing ond heod shaft bearings. )

3. line up head sprackets with the foqt sprockets,

Cheing

DETACHABLE PIN .«
PIN Sx 1l

o

CHAIN TRAVEL —
\4 I
7 Fig 582 - *

!

so

1. Assemble rake carrying chgins otound hegd ond foot
sprockets with rake attochments and o:hmn.mumb.limf
as shown on generol arropgement drawing.

2. Atoch rokes os shown on/general orrangement draw-
ing. o )

3. Tighten chains by mavi /g the tokeup bearing odjust-
ing screws. Rotate both screws the same r{u‘mbor of
" turns 3o the heod shaft remains -paraliel ta the foat ..
shatt. Whena chains o/. pulled tout, bock-off on the
adjusting screws to provide o smoll omou?ﬂ of slock.

4. Secure rokoup with Ioc\nuu Mount drive
sprockets” and drive; mochinery on Yheod section hous-
mq After mochmory is properly aligned install wiper

" blode Musdes" L. :

S(feW!

. \

: A A §
4

through' one _complete cycle 10’ b
Check bar spac

isure all parts clear.
d deflectar pipte to see that they re-
cs(hovo possed. Check

ond odjust wipsr sa thot it rolis free in the_guides,
Operate’ screen” through severali cycles. If all ports
fusction” properly, and. o shredder yis included with the

~installation, ms'oll it in occordoncq with instructions gt-

Q

o

toghed ta it, and bolt nough chutes, elc., in pasition. .

if mermonent current is avoiloble, connect motar so
that screen can be aperated for a ;’ﬁon time. If o fluid
drive is used, connect the mator for the “higher voltage
ond operate it on fhe lower voltage. This u done far
torque control reasons. . .

tubricate oll patts ond then operon screen for o
shoet run-in period.” During the rsgn in period,* rechogk
all parts to make sure they function correctly.

-

A
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» £ .
Pay particulor ottention to the ope’roho}‘h’oj the roling
wiper. Check the horizontol end-ploy,; if it oppears ex-
cessive, odd more woshers 10 the flange side of the rollers.

If, during operatian, the roke choms_.m-c-:ve oway from ’

the wiper, ollowing the wiper to foll free for o distonce
ofter it leoves the rake, toke up on the 1oke choins ond
move the choin guides closer 10 tHe bock of the choins
The screen con be operoted manualiy or by the use of
o timer. .
If on outamotic timer is used fo gonnol the opevmion

of the screen, 6t it to operoté ll\’e screen of ntervals

sufficiently long ond properly spoced. ta svit local can-

* ditions. The screen should aperate”often enough 1o keep
the screen bars reosonably dree of screenings. etc The
minimum recommended.opelo'lng‘c_yclc is 10 minutes’
operation every 2 hours.
See oftoched instruction sheets for senmg and main-

. l-ommg the timer.

.

e
e

LUBRICATION AND MAINTENANCE

lubrico'o the foo" shoft ot least once o week and mare
. often if sond in sewaoge is excessive

Lubricote the pwoted spocer ond deflecipr plote os
often as necéssory to keep them pivoting {reely. Lubricate
wiper rollers as qften os required to keep them rolling
freely in the guljes

All gear drives, shredders und chaoin’ drives must bo

lubricoted in ocqordonce with
them. . : N

Thru-Cleon™bor:screens con be equipped wv'h shcor pin
hubs far overlood protection. If .0 pin breoks, reploce
it by remaoving the choin guord, toking out the byken

pieces of pin, renlngmng the hales ond inserting. o new

pin. Shear pin bteokage con usuolly be troced to some .

foreign object ;oq\med nwhe swcreén or screen mechonism.
B¢ sure the couse of jomming 1s corrected before instoll.

ing a_new pin oid again operating screen. -
] .
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0‘.121_

1 Hodule. No:
}‘

X

Module Title:-
Preliminary.Treatment

Approx, Time:

®

Screening/Comminution

Submodule Title: D]

N

7

- - Topic: .
1% hours pic

Comminution Maintenancé .

i,

Object{ve5° . ’ 0

" " g L0 s P

Upon comp]et1on of th1s module the nart1c1pan¢ will be able to
1. ~ Label parts of a cominuter.

. 2. -List startup and shut down procedures.

3._ List preventive maintenance procedures.

Instructional Aids:

)

Handout #3

"

- . ¢
s

Instructional Approach:

Lecture ,

71

~ Discussion ' . ' . Y
References C g ~ )
i s
1. NPCF MOP #11 : ‘ _ '
2. Operation of Wastewater Treatment P]ants,,Sacramento
1 S =
1Class AssignmentsL - \ -
Partiéipate in class discussion .
.
[ 4




K

%{ B v .
"~ Page __g8 of 121

L.
e

Module NHo:

brought in contact | N

Topicg: - '
’ Screening/Comminution o
o Igns‘tructo;' Notes: ' Instructor Outiine: ' )
-4 2
2. Cormm"nuters II.:2. A. F"arts of a comminutor .
A.  Comminuters | a. 'Motor
1. Flow thraugh b. -Shaft ’
s B
‘. 2. In channel c. Bearing . - e
Reduce size of offéendink d. Drum '
materials by allowing - . ‘
the flow to pass e. ‘Cutters, shredders and combs
thrqugh. a settled ‘ L
screen and the trapped f. Base e
‘materials to be cut B
“into smaller pumpable .
sizes. . .
2. ‘Handout parts 0 !
Handous par “
*  'b.. Shaft wear ‘caused K b 4
at packin ' . -
(beatings) and - . : '
alighment settings . - :
connects motor to R
. drtim. ° Y - '
_c. Bearipg requires
* Tubrication as. it ) ‘
. .- rotates shiafg from " -
' <‘§trgs's and a]'l'ﬁws‘ . '-/‘. SIS
. d§um to rotgte in . - g .
alighment: * - T »
‘d. *Drum rotates .on .
shaft. Contaips ° ' L
oy cutter blades and:
1 . cteeth. - 5 , .- . ) &Z’l
o e. o (futfers,"’shredders
" and combs 18cated
- .- 5 On drum and bgse. " . -
. " . Fixed combs trap . . N
. materia}l,to be cut ’ ’
SRR W and as drumw-.rotates
k;;gf the cutters and
shredders .are’ .-
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Page _pq of _ 121

r -
. | Module Ho:

Topic:

Screening/Commipution o ' \

.

Instructar Notes:

Ipstructor Outiine:

-
.

with the combs and
the reduction of
materis] takés .
place.

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

W

¢ {
Start up and shut down

IS

IT. 2. B.

1. Once unit is $tarted it is only
shut down for repair or preventive
maintenance. : .

.
-

e 2. Clear unit of major obstructions.

3. Turn on power -~ - ‘

- 4. _Shut down procedure in reverse

Preyeptive maintenance

°

1. Visually check' drum 3 x's daily

2. ; Remove major obstructions.,

N ‘3. Cutter mechanismg have a Tife of
5 years. Replace following

manufacturer's recommendations.

-
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. ,‘ ' ~ Page, 71 of 1p1 -
Module Ho: Modulg Title: . . / L
‘ Preliminary Treatment /
. ' ’ Submodule Title:
) Sc ing/Comminutio
Approx. Time: _Screening/Comminu on
Topic:
% hour P ¢
Safety

Objectives: ~--
Upon completion of this module, the‘participant will be able to:

1., Demonstrate ;afe procedures arount the comminuter. -

..
¥ .

- Instructional Aids: ' o T /
° K ! . — * fl
. None . s -

3

Ins t’rgction§1 Approach:

- "_] Lecture * e ) ' ' -
H { . . f . g P 7 ]
J . eN -
T References: ' - T r
1. WPCF MOP #11 - g)
2. . Operation of Wastewater Treatm nt.Plants, Sacramento '
2 4 ) .
) I- T LI ) ) !
" {Class Assignments:
4 ! . . . - .
— Participate in discussion 75
O ‘ - ”‘. U .




. < . Page 72 _of _31271
(Hodule No: I Topic: ¢ , SRS IS
, Safety B
- : - . e
% Instructor Notes: Instructor Outiire: o ;
) —
b
:o b . - < i
i Students with this unit are [II.. 2. A., Safety - - - |
f to add to the safety steps. 1. Do not put hand into flow wh11e un1t
‘ ) , : is operat1ng
| /1 This will encourage class

! discussion.

Do not repair un1t until it is 1y
isolated electrically and dpafned o
water. p ,

/ ‘

/

[N




+ '; = ¢ *\)’
i - i
i\
1 4 ° _«-‘ -
y bt .
? _ | AL L - page™  of 121 g
" - g
7 [vodule Ho: -] Module Title: =N
Y - Preliminary Treatment
' o . - —
‘ ‘ I Submodule Title: -7
N 3 o . . . . -
f . | Approx. Time: . Screerm_mg/Conmmutwn -
; , Topic: - —
: 45 minutes -
i : Grinders s .
‘; - - —
i 10bjectives:. - -
f -y - ‘ .
R Upon completion of this module the participant will be ablf to:
’ ' 1. Identify the difference between a comminuter and a grinder.
o /. : ’
f - W
; . . . ‘ v ;
InStructional Adds: , . ,
: . Refer to handout 2, page 5 & 6 o -
| @* <. i
o J - -
_3 - Instructional Approach: , —
A4 ) ‘ v, -
Lecture ) , )
Discussion ’ R g !
7 L4 . N -
) ~ O
+ {References: \,
SRR 1. Mapufacturer's Guide ‘ ;. ‘ e
\ ' , 2. "WPCF MOP #11 ° . )
P. ° ’ . ) . - A‘
N \
. IClass Assignments: T ' C
Participate in discussion : N T o
» * | Read handout . ' — |
. . _ |
A 77 . ‘ 'i: .
|
|
E
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s(MOHQJé No: Topic: N iy "
- |- T - { Grinders v
. }Instructor &otes: { Instructor Outiire: ) " \ )
J 2. A grinder is out of flow M. 2. B. Grinders’. .0 .
. and a cominuter is in ’ . i
e flow. . : Located out of flow only with screenings
- } collected and passed through the unit
and ground screenings .returned to ‘the flo
N High speed-as opposed to the s lower. speed
» & ,. * of comminuters. Infrequent operation.
i v S - )
: ; ' Parts v i RN
. ; Motor - .
& , o otor , ,
el y > Rotating drum

A Cutters
7.

4, ' . N.B. This is a.high speed unit. Care
| o Ny ® must be taken in safety in feeding of
v ; \ screens material. .
t .
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Module No:

Module Title:

Pre11m1nary Treatment.

Approx. Time:

Submodule Title:

Screening/comminution

"'\\ - ! Topic: .

% hour .

N Start up/Shut doun
ObJectives. , ’ - he

£

&

Upon completion of this modu]e the part1cipant will be able to:

1. Demonstrate the proper-start up and ;hut~down of the grinder.

K Instruct1onal Aids:

Handout 2

Runn1ng gr1nder“%t an Jnsta11at1on ™

g

, Lecture

Demonstration

Instructional Approach: -

-

-

References:

3 ]

. WPCF MOP #11 ..
* Manufacturer's Gyide -

o

Class Asswgnnnnts.

Read handout .
Participate in discussion

Demonstrate grinder operatibn

{

RERR £




Module l{o:

1 Topic: \
Start up/Shut down

™

Instructor Notes:

Instructor Outiine:

II. B:

.,

Start up and shut downﬁ c

. @

Turn switch on and allow motor to come,
to full operating sneed.

Unit may require outside source of wate
turn on as you start unit (k1tchen
grinder).

Feed screenings to unit in piecemeal
fashion to allow for <proper grinding.
Do not jam or overfill. Do not put
metal or plastic into unit.

Stop unit by switch.

After c omg]ete stop let water flush-uni
for Za few minutes before closing va]ve.

b

o
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{ Page 77 of 121~
Module No: Mdule Title: | C.
) Preliminary Treatment : ! N
o Submodule Title:, o /
- ) Sc'reen’ing/comninution -
Approx. Time: - - .
' . Topic: -
% hour / P
' _ Grinder Maintenance ‘ ) o
Objectives: . L . ve ot o ~
Upon completion of this module ‘the participantiwﬂ] be able to: .o
1. List;fpmcedu'res for mai:nt‘aining unit.. ' ) ‘
“ .
) . © O e J ,/
Instrictional Aids: A S .- .
Handout 4 ,
N ' - ' 3 ) . - '
. X A o ' - * _ )(. L4
{Instructional Approach: v ‘
Lecture - o ‘ . )
‘Discussion ¢ . I S
References: ' e e ’ ' .
1. Manufacturer's Guide
2. Plant 0 & M Manuals = .
*va ' R §‘4; é . . . »
‘."" . .~
Class Assignments: . v ’ . b
' Participaté i discussion - LT '

Fﬂh«{lyt handout
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“Iodul,g o: \ Topic: Tt -
Grinder ‘Maintenance e -,
.. L K i T
! 1y . ° f
Ingtructor Notes: - Instructor Outiine: / ,
. * Py . I, S .
. #4. . -
. II, D. Maintenance and preventive Jmaintenance
- » 1. Grease bearings weekly.*
- .2. Check water flow {nto uni# weekly.
1 ' & s .
N R ) 3. Clean out grinder after each
T % operation. N
. TS § &
- . 4. Cutter blades replace as per
’ manufacturer's suggestions. ‘
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Module No:

5

v

a

Module Title:.

Preliminary Treatment

..

-

.

Submodule Title:-

Screening/commihution

%

Approx. Time:.

Topic:

45 minutes ‘ .
Barminuter ° -

-

>

Objectives: T T

.

1. Label quts on a Qraw1ng. - \ .

-
R
»

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

< B . k) .~ -

>
Instructional Aids: .

\
Handout 5

Instructional Approach: ; p

? ~ .
. . ' L8
Lecture ot N ) . v
Discussion . . : .
. B

Reference5° . T -

1." Operation of Wastewater Treatment P]ants,tSacramento
2. Manufacturer)s Guide . _ ‘ .
. J SR

’

. , ¢

Class Assignments: " , : .

Participate. ip class d1scuss1on S :
Labe] hand6ut o e : .

.
-«

=
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’ « Page _8] of 121
"I Module Ho: Topice 2.
4. _’ - dl
Barminuter . .
lnstr'uctqr Notes: ‘ Instructor Outiine: w’*’” e
. . . o i _
o . . A
L1 R . %
1., 2. C. . . I1. 2. C. Barminuter -
E]aced i}/s‘tream flow Trade-mark of Chicago Pumb Parts
ﬁ:‘-, . : ‘ i . . % . .o
. 1. " Counter weight offsets 1. Counter weights (
the heavy motor ‘and ..
. unit weight allowing - 2, Motor, .
. ., free travel of-unit. ‘ s .
£ ' ) 3. Cutting assemble
2. Motor "rideg" on the |. ¢ R "
.~ entire-systelm and is’ * @. 4. -Screen . R
¢ locatted on .front up- . ) ' ‘
, ‘ stréam side of the )
,‘_:}& unvt: Ly - . 3 \.\ \ 3
- - \ Ty e A %
-+ 33 Bdtting assembly - N
vy . .
. % rotating drum with; . 5, .
. blade the ‘shred Ts :
" entrapped material . .
¢4 on the screen. ’ . - i
. 4. Screeh performs . . IR ’
. function of both a ) -
7+ fine screen and o0 :
© .cutting surface for .
" the cutting drum. — : -
= S IR ) .' - ;5’ “ N
. /' . ,‘;*:i s ] ] )
Lt 3 " N “\ . .
1 ‘ ,~ : <
. ., v .
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s - ‘ ) t 0' *
7. ! H t - r ) /’1 . )
, 1 O . .
- “ 14 . (} ‘z ,*». “ » + . -
N . . \ N » -
.A'“‘\;‘ P . ) ! ’ N AU
0 ’ o - 4 .
° * . .o R - '
A » 4 - . Y T
) * e . 8 . -
s 7 Y i F <
.’ ) - . - i * .‘I. ) ! / ‘a




. . . .,
b * v B b4 * e
.
’ Page 82
v Y . .
e Q . R
T ' . Handout 5 . < - .
a - ‘ -
. . .
’ - K4
. &
—— - 1
// LY »
. o
> -
A .
-
.
% 7 * .
«
.
. -
- o .
‘b
3 ) > ¢
-’ 8 li i‘ <@
%Y

»
2
. N .
A ”
N
y a
A &
> .
. . . .
. .
, .
.
.
e,
S - PR v
3 p 7
g , 'y .
Q \
ERIC : o .
.
JAFuiText provided by Enic {4 . ~
A -]

¢ .

T s - \

J

" ROTATING CUTTER

FORV%




Module Ho:

Module Title: /

‘

?
Preliminary Treatment

. .ObjectiveS'
¥

Approx. Time:

: Submodule Title:

P
Screenjng/comminution

: [
4
Topic:

@
45 minutes

Barminuter t\!§ ’
Operation

. z - L .
N P S . 3
- .’"\ ‘
*

”

:

é‘)’.

2.

. >

None

Upon comp]etf‘n\of this modu]e the part1cipant will be able tor
1.0

Instructional Af

-
e

Identlfy preveht1ve ma1ntenance procedurey
List '‘possible prpb]ens of abnorxmal operation.

L 1 4
PR, NPT

L i . .”

-

"
.

Py ‘ Lo . -:
Instructional Approach:
, .
L Lecture-
. Diseussi

..
N

¥¢

. L 4
- K’ ;

Referenceé:.'

!
2.

_-'9 //\’.
on S .

‘0
) . ® :

. ®
STy
D

_ Class,As&ignnnE;s*

Participate in“discussion

Operatwng WastewatdrTreatm

Manufacturer S Gu1 den

eatment”RTanté,'géérémehto

v
. .
L S

'

art up/Shgt down Maintenance - Abnormal
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s e . . . . Page __ nq of _121_
R Module Ho: Topic: - _ N
; j T 4 i Barminuter —&gtart up/Shut down Maintenance - _Abnormal ,
N '}3 ) ) ) . Operation it B .
y Instructor Notes: ° { Instructor Outiine: - . , é} .
1. 27 ¢o . tart up and shut down
. . ‘:f, o B} - N ‘
) \ 1, ﬁateria] blocked .1 1. .Timed or "dam buildup" accuated. -
i screen cause head . . g ‘ '
~ | * . difference, caust’ 2. "Automatically turns on and off.
'/;, . . activation of the um“h.—*;‘i . Equipped.with+a manual override.
! . ) ° S Preventive maintenance ,
> B - - 1. Check oi/l/?leve'ls. PR C
o 4 ) . - he . ‘o_a » . - .
e . ) o -] 2. Add grease to unit gs specified by manufacturer
1 \ . e ., . - . . .
o oo ' o “3. .Check 3 x's daily to prevent damage.
a é ) N 7 ¢ - IRemove major -blogkages immediately.. )
. s 73 ’ ’ \ . . C -
. j < i : Abn'qrma'l routine .. - =
oo R 1. Will not-start, reset swwtch on power supply ‘is
S , ' _ . ’ -qdefect'lve. o .
% ) .- - v 2. Reverses too frequent]y on mid c_yc'le, b]ockaqe
i . ' R . ’ 3screen, misalignment of cutters, p'lugged rever
- . } . , ; sprmg - ‘o
?. ' 3 [l Y . N R N . L. .
: ’ LA P ;
. - - ' “ » ot
fi_ I ’ . - . \ ’i. d ‘z ) . (
il * ! i & ! } ¢ -~ ' ' . |
. < ] 3 . R -\," s M - ’
;l P ’ Lo ., . . ‘.,//l - . ) ’ ‘ ’ N
- L4 . - . -~
i%’ .“W“ ' - ) r. ; A} © _O
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e - Page _g5_-of i2i_
ModYe Ho: Mofule Title: . ' ‘ “
Preliminary Treatment . . )
- : Submodule Title:. .
) —{ Screening/Communition -
Approx.. Time: 9/
A Topic: ) i ,
20 Min: - Safety .
. |Objectives: - \ T . C < :
| _Upon—compTetion of this module tHE participant will be able to:
/ B . ' ~
1.. Perform safely around this unit. . °
) i . [
. ¢ i
j ' - val N
O . |1nstructional Aids: . - . . ,
None® - ‘ \ P - . "
e ° » © /" ; 2:
o . °.* b
» - |Instructional Approach: . - a0 ‘
P VR S .
Lecture Y - )
R Discussion | R .
. v [
, @ ' > v ‘
. R(eferences:“’ CL - ‘ff
1. Operation of Wastewafer Treatment’ P]ants, Sacramento -
.12, Manufacturer s Guide ! . . . , ¢
- r Vi . . R .
Ul- i
v - : Coe
e ts: - : > "‘ ' ;
te/)'n discussfion } .
. haded ,::Ls - ‘ .
rd G - ,t




Module Ho: Topic: :
o -
, . Safety ‘
. { N - o = a-
Instructor Notes: ' Instructor Outiin
; : ——e -
= -
) b 11, 2. C. Safety - _
' « 1. Do not drop obJects 1nto umt
, BN 2. Encase of jam, shut umt off .
A . completely.
[ 4 ? P L
| - 3.' On this unit do‘not ‘work alone.
. - Parts are too {xe‘avy for one person
N to handle. , .
- - o ' o
~ ! 4. If located in deep chahnel, wear
> ) - harness. . ~
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Module Ho: .. Module{‘ﬂtle. B , R
N Pre11m1nary Treatment . | T ' )
. . | Submodule Title: L - e
— 1 Q“\S : T H A <
creeni ng/Commi ut1on >
Approx. ~51m N g/ " : -
g]}/ h rs Topic: ’ ¢ .
ours - Fine Screens ) g ‘
Omectives : s
Upon’ completion of th1s modu]e the participant mH be apie to:.
1., {Descmt% written operat1 onJof the unit discussed. - -
2., List parts of unit. . L . s '
| List maintenance procedure\§ . : ’
o - - 4 ! 1
Ly : \ . ‘ T, ,
‘ \ \ : SRS
. . R | Al . .
o »,) i . / . : S 0 Py ; :
lnstructio‘na!l/{ids: i "'5‘""‘* (Y - ) '
H‘énd’t)ﬁt 6 / 7 ' X b /Kf\‘ 2 ;-
Ihstcr//ctiona} Approach: . ' s i
Q?'ffe, ture . ' .
Discussien .
. ' ‘. . . ) )
) . ¥ u - = - ‘_ﬁ RIS
Riferences. N p Y T @;’fé
.1.\'YPCF MOP' #11 ‘ : N
2+ \ Suspended Solids emoval, USEPA . ‘ SR
. MLT*_»' ’ / N ) N
5 . Ceeell S
Class Assignments : ' %
: ) ’ g . “
e a < o . ) \
‘w “» - . ' LN .
L@H_\__H ; w< 951 . ! - L ) -
» . ¢ S 4 . .
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Module lo: Topic:

Fine Screens .

- ’ .
.
.

Instryctor Notes:

A
4

Instructor Outiine: . 9

- -
]

‘g

111

Me Ché!‘.ica.l] v_elaanad by
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fan
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waterjet nozzles.
Perforated bronze,\
stainless steel plate or
drum.. . Removes smaller
particles. Size of openin
are usually less than 3/16

Handout {

’
i -~

.

. <
a. Drum
b. Screen material ‘ ) )
= C. Chain sprocket N\ -
“sd.  Chain : :

e, Reducer

f.” Motor ~ - ) . : -

g. Jet spray assembly ' . '
" 3. Majntenance _ -

a. Grease drum bearing weeklv. W,
, b. Rép]ace screen material if torh or

S -

K S
«-' ’J
A
)
éz
b ®
!
’ . LR
A : .-
L)
3¢
Al
y
o 2
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Y
X
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N .
‘e
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L y . A
B
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III FineScreens

1
v
N .
. »
.
L)

¢

1. Operation

Screen travels into the water flow; submerg
s on the downstream side and leaves flow on
-upstream—side.- Trapped solids are settled "
off by means of a spray nozzle. Not a
practical device for wastewater as they get
clogged easily and require extensive cleani
) ‘r7‘Better application -is the effluent polish t
" remove minute particles. //”/ .

Excellent results are obtained in water
treatment ptants R

-

2. Parts Lis;

. punctured. # s
" c. Grease upper -sprdcket monthly.
N , M "

d- ! check for worn Tinks and replace monthly

*

)
£
-

Grease reducer bearing weekly. ‘
L

~f.  Check motor for wear -(bearings).

92 e "

. * [N
Segy
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Hodule Ho: " Topic: ‘ .
"Fine Screens . { ‘
- \) *
Instructor Notesx Instruct; Outiine: ' ,
_ ; | AV _ .
; L v " 4. Normal operation .. "N
— i a. Turn on drum. 'br.i,ve unit to run
~ " « continuously in flow
1 " b. Check for problems NP
T N . - £ . ! ’ L, i
T > - c. Open channe] gate ’ ) -
. d. Flow to be constant so as to submerqe
— » - — — - 1/3 of-drume—— = —=—- ‘
. e. .Mater spray cary now be turred on to
v wash off screen Yo
-
- f.- Check .unit thoroughly every hoUr to -
: i , preven} dagming or b]mdmg of unct
. . &;'. . o
B A ) . 5. " Abnormal operatwn .
. ' ~ ’ a. Blinding - watgr preSsure too Jow in
<. : : Lo nozzles. ' ,
A ! e ! AR ) ’
. . . Tl ®  b. Unit'vibrat&s noisily. - excessive water
é . - flow in channel . .
] . . ; , ..
A . 6. Safety A )
) , * * a. Tag and lock out unit « )
) * - ‘ "J’ ’
. . b. Do not allow large objects to hit scree
i ; . o . -im
: . c. Do not walk on screen., :
. . . d.  Work wi'th two peopl Minimum due to”
\ - N\ bul ky parts. Awkwag’d to handle.
.‘__,.J 1\ \ [ .
t i )
, 4 . ‘ |\ f . R 1 -
- ’ ’ t |
- L « ¢ T
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Module Ho: ..~ _. | Module Title: AN '
Preliminary Treatment. T - .
: Submodule Title: L i '
"1 Preaeratiop- R : .
Approx. Time: i - V\V'éi L
3 Topic: ' s Tt :
"t 1 hour : P . “ N. - L ‘
~ -~ i . . A ' . ‘ R V L .
Objectives: o C : ’ . . '
R _— Coe L ., .
Upogn_corrpletion-of this moc_!u]e the -participant will be able to: . by
1. Identify preaeration equgment. N ; St ;
2. Label schematic of pracess equipment. : ) R
3. List correc‘h ve -action for abnormal operation. :
\ ‘ 8 : L N ‘ } 4 g. R -2
- . - . i I
L] 'b _{
: Instructional Aid;‘ ' v
.
Handouts - . oo o ' -
Overheads o A . - -
: . . S ) X S
| N v N *. *
4 R ‘ ] .- S
oo . Lok
~N " g ’ -
- ) tional Approach - ) C
) \ ) s M ? ) ' § i *
/- Lecture , A o . : )
. " Discussion | °. . R SR * e 3 )
. N @ . ] - P » ’
¥ e - “ap i .
" o N . -
S Refefences: e Do
. T o \ ) \‘ ” . N - o i
1. WPCF MoP #8 ‘ - :
y . 2. Wastewater EngMeer1ng,.Metca]f and Eddy. ' ) L.
‘ 3. M}(nufacturen s Gu1de , . . R » ‘
g R A n v . ® -
\}_\ . ’ - . Y o : ot o
‘- C . N i . , — Jlﬁ S
o © |Class Assignments: - - - o S
1 ' : - . . \ e & » ) ¢
- " Read *handouts ‘ : ' Y 48
Part1c1pate in ?cussifns . . v .
Q v C . ' Y, ) R .
FRIC. gt SN 86 -
| - :.a' ¢ '/’;‘ . . (N . LY . ‘f,
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Module Ho:

-—in

\

Module Title:

Preliminary Treatment |

%

j hour

Approx. Tiaék ;

Preaera%ion

Submoduie‘Title:

Topic, :

] Introduct1on .

Objectives:

Up EOmp

jon of this module the parficipant will be.able to:

. Idenfify

v !

.

a.
b.

Diffused
Mechanical

-

4

2. List operations parameters processes.

~

\

-

Instructional Aids:

| Handout 1

-

1 WPCF MOP #11
3. WPCF MOP-#8 -

i

.

“Operation of Wastewater Treatment Plants _

ST -
? . ’
Instructional Approach:
Lecture -
Discussion : . °
References: 2 ap

Class Assignments:
Read handout

Participate in d1scu551on

o

N
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.|Module Ko: _Topic: N . <
" , Preaeration
L ] “ -

Instractor Notes: : N

Instructor Qutiine:

Freshen sewage

- Control odors - N
Improve.settling

Improves grease removal. .
Grit removal

Uniform distributiqm of
suspended and floating solids
Increase BOD removals

F

Handout I .

1. Compressed air or air-from

- -a blower'pump are used to
d1sperse akr.to the unit."
The air discharge peint is
through a sparger $imil\ar
to the fish tank bubbﬁer
systems. L~

¢ ~

'Handout 2 .

2. Massive surface and/or’
draft -tube mixers are used
to aerate liquid.

A . A
4

DO measurement needed to
“measure freshness of
. wastewater.

»

o

'I.  Introduction

1."5iffused >
2.

A. Opération par

1
2.
N 3.
4
5

Mechanical

meters -

Retent on‘tipe 10 - 45 min.
Tank de - 15 ft,

Air requiremegfs 0.1 - 0.4 cut ft. /ga] of

was tewater

Minimal.deposition of s011ds is a]]pwed

DO measured by using DO meter

~

-

-

. »
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, |Yodule Ho: T Topic: . s - ¢
A - S Ay e . . .
’ . Preaeration . N
v . ( ,
Instructor Notes: . Instructor Outiine: ~
’ : Tl . B . ’
8. . Main parts ‘ _
1 1. Diffuser \
2. Blower
C. Safety
- .}L—f '
] : 1.7 Raﬂmg around. theunit to be secure. . °
2. Do not work on unit unless unit is drained.
N 3s. Keep area free of grease, wastewater, 0il
. / to pipcant chps and balls.
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Upon c'orrpleti.on of this’ module the'partici pant will be able to:

1. Ident1fy need and purpose for fﬁgtat’non

2. Identify types of flotation units.’ -

3. Outline steps of operation 6f flotation units.

4. List 2 advantages/d1sadvantages of flotation. .

. ' \ ’ » .
8 \ A

-

Module Ho: L Module Title: _ S ) *
' : s Prehmmary Treatment L ' ' -

no i . Submodule Title:. L y

' Fletation/Grease Separation o s

Apprax. Time: . / . ) para . .

: : Topic: . . - ’

3hours . . . .. o

*» LA ) B —
Objectives: e . \

Instructional Aidse. : S

Handouts
Overheads

Instructional Approach: . : -
"Lecture D - ST ’
‘Discussion o ' )

.. -

Referenges: C ‘

%

I. WPCFMOP#8 * - S
2. Manufacturer's Guide e - -

77173 Plant 0 & M Manuals K - . ’

Class: Assignments: R
- :

‘Read handouts ’ \_' ~

) Parhcapate 1n d1scuss10n - 102
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y- .|Module Ho: Hodule Title: ' 'T: '
) Pre.]li"rﬂina.ry Treatmen{' . ‘ -
' - Submodule Title: - .
‘ N f .
N Fletation/Grease Separation, -
Approx. -Time: 1 - / . Pt — .
) - Topic: 4 . -
1 hour pies. . ,C
oy — <Purpose and Types ° ,
|Objectives: | B ’ o o
»{ Upon completion of this“module the participgnt will bé able to: R
.. d 3 ‘ f . « 4 .‘ . -
‘1. Identify the need an *pu‘rposé of flotatign. . ' '
-2. - List types of flotatian units. v "y :
i \ L= ' . L ﬂ 'MC‘
’ % \ T ‘
7 " et
Pndtriuctional Aidg;s N
' . 7 ( '
. | Handouts 1,2 &3 -
- . .)_ ’ . ; Y .‘ . T - ‘ s 3 ) ~ .
In{siructional Approach: . . .
Legture ' o s A ’
lD(ieg\ussion . - - S S ‘
. 4 . — L _ -‘ -
. N
References:” ® . SN vl \
1. WPCF MOP #8 k ) T -
- 2. Manufacturer's Guide . . - . .
. * ;‘/
L 4 * . ~ ) 9
. 1 .’ ‘\
(3 - . v \' \<
~ |CYass Assignments:. LA .
Patticipate im discussion ' Lo o —
\ i 103 . »
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Topic:
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Instructor Notes. Instructor'0ut7fne: ()
. L - I. Need and burpose
’. L. R . _ To convert f]nely divided soli (grease) to
T, g s, > floating'matter. in a shorter pgriod of time
s - and ease of, operat1ons
\; . JI1. Position of equipment .. !
\ A. Ahead-of primary sett]kng
. IT." Types . * ‘
Handouts 1, 2, 3+ A. Pressure ‘flotation o x
: . < B.. Vacuum flotation_ - . ]
. . C. Flotation . s .
- J v
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Handout 1 : T U
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ADJUSTABLE FLOAT SKIMMER _
¢ /- . . “’, . ‘ ‘e
. , = - ADJUSTABLE -°.'
) Oldn X _ WER . .
FLOAT [T === = I
STORAGE J| -
SUmMP I~~~ | . o " EFFLUENT
) e ) N
)
= 1 4
=) Clas WEE SLUDGE .’
{ .
5 - JINFLUENT ) , . DISCHARGE '
BACK PRESSURE VALVE REDWOOD SCRAPER .
. L v
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* Dissglwed alr tT«}lattit\n unit .
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\ .

. ' . Module Ho: * Hodule Title: .o , ‘ ) .
- O o - 1 Preliiptnary Treatment R B

. e - Submodule :Htlezf . : .o \'a
F Flotation/Grease Separation . ., T

L |Approx. Time: _ L |
SRR ™ oy Topde:t T T e R
J hour Operation . T - _—

\
b .
I -

Objectivest - . . ' R
Upon conp]eh on of th1s module the part1 cipant wﬂ'l be ab]e to: . ) '

] 1. Wr1 te out pmcedure of operations 'to f'loat gohds " ‘. L
. : 2. Identify parts of umt process. ~ ’ oL - Voo

: y « « 3
1 . - . . i ~ .
! - ~ % 2
J c * ' .
o « o \ ) .
< - . - o e
. . ’b * 1’ L " —T‘f
. v L . 4, . - - . . v
. Instructional Aids: - ‘ - o
v " . . . . . hd - . e . N V)
Handout 1, 2, 3 , o ) e ' o 7 ,
w . - “ .0

_ This handout’ can ‘be used for Vacuum method by cnanq1 ng reention tank to

"¢ vacuym tank. ~  ? , . = - :
- ) ) T v' N + M ’ ~ "‘" o4
\ — - ' - M
. . . . g% N ., - e -, . N L
Instructional App:ogch‘.% - 1 = C e

; SN Lecture . » ,
' Discussion R ' . . .
~ .

N "
*e °
“ L *q ‘
-~ ~ L » _‘ -
LY . . _.\‘- L‘ _ e ‘ " . 'Y -
. N N - - Sy LR
v {References: - . . . B .
. . . . ‘. . P -
. A - - . \
’\ L 1' wPCF MOP #8 - ’ T N ) ) s . ’ - -
. 2. Manufacturer's Guide - - et " w o
to. Toov] 3. Suspended So’hds ‘Removal, USEPA . L - ;. .. -
- . L e, ' - .. . ':‘ . . .. .
) ‘*‘/ N . . . . , 'l " ~. - -~
TR . —— —
) . Class Assignments: =~~~ : <o . . ;
i . — g ' ° ) :-?‘- . /‘/ ’ * had Y :A ‘
. % . | Read handoyt A - X R
. v Participate in-discussion 108 R ) g
. . . . ¢ . . . P .
\‘1 . . » . ¢ . . K s \ 7 . ]
. .E MC . .“ . o B . : ) " . « * - . . .' &+ :
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f—; jule No: 1 Topic: Y, ey e
, JFlotation/Grease Sipafation ' ‘ .
Instructor Notes: Instructor Outiine: .-
" Handout of “unit ¢ I. A. 1. Unit equipment . '
. . Refer to handout ‘for listing.
. . 2. Flotation tank o ' ) :
L . . a. Flow enters at bottom
b. "Scrapers move flotted scum to hopper
. C.. Scum-to treatment/disposal
3. Vacuum f1otation
B a. Saturate wastewater w1th air (aerate)
. . 9 b. -Appﬁ," part)a1 vacuum in enclosed ~
. . : tank (9 in. narcuny)
. . ‘ [ - c. Gas d1sso1ved in tank liquid is
) released; minute bubbles attach
) to so]1ds causing floating of :
. ~ solids.
’: . i ' . v ) v . - .
o . I11. C. F1otat1?n i
A 4 _}E.This unit-is.similar to the primary basin
’ " on settling unit. Allows scum-to rise
b at its own rate.

III Operatlon

" Period af retentipon in
.. the unit is decredsed over prirary = _
clarification to reduce the quantitV of ‘
- s]udge/gr1t depos1t1on

A. Pressure flotation . -~

Pressurize the sewage 1 to 3 atmoépheres'(atm)_
and release the entire contents.to the atmo-
sphere. Dissolved gas in the liquid ate.
released - aS‘flne bubbles adhering to the minute
solid particles and cause the particle to float’

Equate to a soda@pop bottle w/compregsed COy. .
_-When opened, the’bubbles rise to the syrface.
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Upon compietwon of this module the, parthwpant will be ab]e to‘
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| Module Titte: T i AE | o :
Preliminary Treatment " - A oo
Submodule Title: N -y | |
L — - . ) . - -
“t| Approx. Time: Flotatwon/Grgase Separ§;1on . ) :
.o opfc: ' ’ : -
1 hour Topic : . ..
Advantages/Disadvantages :
Objectives: . ' _ ' f - :

1. List three (3) advantages/d1sadvantages
3 ! -
Instructional Aids: _ ° i
. i ’
Handout 4 (over) ) S » } K:I\
) ) ) - "
Instructional Approach: _ > . : :
Lecture : , « L
Discussion ' ’ .
8 . . :
o . ‘ _ ’ ) %" l‘, s
References: .
o o L : X - ‘ |
1. WPCF-MOP #8 s . L -
2. Manufacturer's Guide ,
: . . » .I -
5 ) v ( . Py ’ . ,"‘
> s . . 5 R
- TR - - h
Class Assignnmnts: : T o »
" Read handouts - o . )
Participate in d1scus51on < 1“1() . b
» -
) . L
7 . -‘ - » N . 4 ‘ \/
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iodule Ho:- : . Topdc:

Advantages/Disadvantages

Instructor Notes: ) | Instroctor Outiine:”

s‘ ]
- Advantages
50% removal of soluble material (grease).
' 35% removal ‘suspended solids

17 - 35% BOD reduct10n

High overflow rates, 1ow detention per1ods.
Reduced size of equ1pment

Odor and nuisances m1n1m1zed
6. Thickér sfum/s]udge
Disadvantages ' . . X
Higher operating costs-(pressure, and vacuum
High‘bower costs (ﬁréssure) '

Airtight structures necessary (vacuum).
e LN

“Highly skilled m§intenancé requiﬁed._'

Y

. -
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Advanfages:.

1,

4

Disadvantaﬁés .

1.

o
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o
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Handout‘ﬁ

<

" FLOTATION UNITS.
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.
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dnstructer Outifne:

,
i

o
ITI. Maintenance ) .;>-‘
1. Grease chain and’ sprocket moﬁ%h .

2. Maintain 011 ]eve]s in gear boxss.

3. - Clean enclosed tank$ (preSSure and vacuum)
regularly depending on the type bf scum
and its adherénce to- tank. . )

’ 4. Check va]ves and pipes for leaks.
N a

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

Iv. Abnormal Operation _ .

Skimmer not removing totaliquantaty of scum’

Replace wiper rubber

Adjust wiper rubber ‘ ' .. .
Effluent solids ar high ‘ ,
Reduce Jload to unit
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dodule o, Topic: ) _ . N .
' Grease Separation . < T ;.
Instyuctor Notes: . Instructor Outiine: : ¢ *
) ’ - Lo » c _
) . i » . v@
| 'F1oats s]udge t00. th1n - f11ght speed t00 hjgh
+ Unit overloaded * Tow' dissolved air.- .
. V. Safety -
Keep unit floor area, clear and clean of any.
o ) - ‘material (011 grease, sludge, wa?er) ) -
, Do not climb .on unit. Use provided access
v areas.
Keep hands’ and clothirig free of moving parts.
: ) FI ) . S
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Module Ho: Module Title:
Pre]iminary Treatment

Submodule Title:
Manufacturers

Approx. Time:
1: hour . Topfc:

~

.

&

Objectives: ' ' e o o

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

1. List several major equipment manufacturers.

+

L]

Instructional Aids:

Handout 1

Instructional Approach:

Lecture
Discussion

References:’ /

1. Manufacturer's Listing

-
N N
\ - .
.

Class Assignments: -

»

‘Do handout L.
" Participate in class discussion

115
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| Module Ho: R Topic: . .
' N -~ 1. ' - ° : .
) . Preliminary Treat\ment . ‘
. ~. .fInstructor Hotes:- ' Instruc&or Outiine: - .
R :’. . ~ V . i . N ' .
¢ Handout 1 . I, Manufacturers of .all process equ1pment J
F Y
; » % .
L/ - Mention of particular manufact‘urer does$ ot
. A . ) constitute endorsement "
1. FMC ‘ ~ § &
. ' o ;»%‘;
: 2. Chicago pump _ .
: L ‘
- ) * 3. Rex . N /‘i’g.
- ‘:ij ,
. £

. . . 4, Envirotech .

:b;? * ' c . ) . ' >
' \ ' ) . 5. Dorr-Oliver ' 3
. i B 7'7:6 '

L4 ; 4

S g . » 6. Wemco vy
. R

. 7, Worthington

8. Jeffrey , ‘
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1 Module Ho: ¢ Module Title: . -
' .| Prelimindry Treatmentr o R
la W T Domdute Ttier .
B e Disposal ofi Materials~ C
tApprox. Time: . — =
3 SR Topic: - 50 i
lé .hOUT‘ . p s .s - w7, - ;f *
A, S ° "y y k.
’ﬂ"_' - S ° A ' «
JObjectives: . A ce s
. . — Y T , 0y
Upon completion of this module the participant will be able to: .
¢ o Vv . B
1. List the methods of disposal. ° . . \
. N * ’ ’
¥ “~ )e i ¢ ~0
! 8 . ;’ s - 'u 19
R -
-, e / ]
( - ’r R z . ." D ) \
4 S 3
Instructional Approach: , : e L . s ®
Lecture ‘ N >~ . o .
: : = v t v,
Discussion o 7
T~ . - . * - P ' ?
Reference‘S' ' N - - |
» ‘e , . .‘ - - . . v \
1. Operation of Wastewater Treatment Plants ramento
2. WPCF MOP #8 : - : ‘
1 . S - _ S
Class Assignments: . T - g '
bo handout % !
Participate in class discussion , e . -
SRS £ -
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[ Hodule to:

-,fbﬁic:

Preliminary Treatment

Instructor Note

<&

S:

-

Instructor OQutiine:

Handbutgl

]

=

. 1. Disposal of Materials
: ! '

Py

A11 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. Lland disposal - burying

-

2. Digestion followed by buryina or incineratio

Qép,gncingration followed bx land disposat.
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“Hodale No: Modulé Title: - ) - ON _ ~ T
| - ’ Pretreatment’ o ‘ .
' ' ["Submpdule Title: A ; »
Approx. T"ime': . : N .
. ’ - ' . ; : i 3
EVALURTION . . Lo co
"ObJectives: : . - . -
*The participant will score 70% or more on the test prov1ded below. .
R 8 < e -8
Pre\iminary Tr"ee'fment Evaluation ’ ) - ! * -
\ 1. MWhat is the ‘veldcitly of waste;;ater in a grit chambet;? ;
S A. 0.2-0.9FPM C.. 10 FPS
B. -0.75 - 1~25 PSI - D. 17FPS ' o
2. Grit is S 2 v
Ax Sand L C. Coffee grounds N
> B. Egg shells - - " D. A1l of these ; T :;‘
3. Types of cleam"ng’ methods. for a Qrifc chamber‘alre o~ - ‘ .
.'( 4. Grit tis remg‘\’;ec‘i fr:om the flow by‘ * o
-1 A {Tru.cks o - . C. Aeration ° -
B, Screens D' Gravity - )
5. Dewat‘erihg-cj.eviceS' are f‘or’ .
. | A. Dew'atering water aC ipcreasing plant costs
= 8. Separatmb'g}ﬁ“from water } Q,. Increasing p]ar'nt' e.’fficiency
\ B 6. Screw c]ass1f1er5~need—the submerged bearmg greased daﬂy bec:agee
) i A. The grit widT.wear out bearmgs ‘ - ‘
- ’ B. -P]ant personneI shou]d support the lubmcatwn compan,)es u
- . 7C. Because 1ts there . ) ~ .
B D. -Prevent the screw from feﬂing out” T .
« Q i - } :
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> ~ 3 T 4 to- -
_7 ] vodule Wox - Module TitPe: T = PN
N it . , X - A P
R : S LA
. - . V ' - C s . - )
. ? - R Submodule Title: . B . L
. * | "Approx. Time:® ) . . AR TR '. .-
< b ) . S ) . ' ! ¢ . R : ‘
. B 7. EVALUATION S . R -
. ~ —

| "0bjectives: .. ; —— :

S . . . . i -;;“” s . "1_, L . ‘ - a
g + 7. Jhe - . determines the quantity'and quality of grit from a- :
- . . E . - » - [ /;%
) ' cyclone. - T L - o TR
+. ~| 8. The purpose of screening~i$ .Y -
. . rd .
. A." Remove larger objects from the-flow o, . ;
B. "Prevent damage to_expensive equi"pmen( .
» C. Keep bugs out ’ I ‘ ‘ ) _"
. D.. None qf these - , ) » Co. I L o a‘
- . E.". A11 of these .’ C . N ) 3
‘ 1 9. The.c-?’ear%mgs of a bar screen are from . .
1 Am2-l2feet - R Ce ey -
r : 7 Lo :
.1, B. 3/4 inches to 3 inches . - ’ N T oo
» ‘ - “ . ; . . ’ , N . - - '
.. C. 2~ 3inches .- Lot
- Ig . ‘o ’ . y
’ D. A1l of these ! Lov o ’ oo,
. » ’ ! - ’ - ‘ )
’ : E. Noné of these’ T T
. R ; K ) 4 ! M
-~ .| 10- Label diagram of comminuter suppied by the instrlictor. '~ . -  _
- " Moto# Drum - * ' Base . . Cutters - -
. | N N e & ) . . . . ‘"
_11. A-comminuter and a grinder are different because " .
* A.. The grinder is a grinder oo ¢ ]
' *  B. A compinutdr is above the flow . I
F.J . ) - . . RS R
. -~ C. A grinder cuts the screens above the flow and-a comminuter in thé -flow . )
‘ _ D.” All of"the above " e T e - .
hd . 5 ) ) . . " ¢ ’! "‘ ’ ". -

- . PR ° .. . ':‘ ’ . . ’ -. T
N S P T W -

. T i

. o @ . 3
, . . R e . LY . < .
v gy oy dpean A op s vy Vear e . - - -

e e s el st Syt o g & e = O -~ -
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' Pr:oiuxe Ror | .iodule Titfe: - N
}

N N

Submodule Title:

) Approx. Time:

~ EVALUATION

B

bjectives:

12.

’

L4

———

14.

o

Preaeration is for

o - i
A. Fresheping sewage .
B. Odor controt

C. .Improves grit removal

Q.‘ All‘of these

Retention time in this unit is .
- b t

A. 2 hours o D. A1l of these

B. 10 days ' . E. None of these

C. 10 - 45 minutes —-- e .

%fhere are three types of flgtation units, fill in the one missing.
. '4 - .

. . ) . P
Pressure .

Tt

.

*

—_—
Flotation . . . )
|

The principle of flotation is s1m11ar to a

L1st two advantages_ of *flotation (/

Y

A.

‘VB.

. .
.

List two disadvantages of flotation.
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N
‘HadﬁTé,Nb:'

_EVALUATION

< -

Irstructor Notes:

'Instructor_OutTine:

Answers for test on preliminary

treatment.
. E_ 2
1. D ~
2. D C
3. ‘Manua] mechanical
4, €7D
5. B
6. A -
7. Apex.va]ve.
8. A, B
9. B .
10. see ﬁﬁ"’é“"“',e_d/““f’
Nn. ¢ o ;
v
2. E
13, ¢ ‘
14. Vacuum » -
115. Soda pop
\ -”\ .
F16..
:B.

note on question answers.
17.( A. ’ ” )

8. .

a

See-note on question answers

L]

124

17. AL Higher operating costs . s

Pl

M 7

. ‘ ~
10. Diagram supplies by in;tru;tor.
Use Handout 3 comminuter g

16. A. 50% removal of soluble méteriaj'
B. 35% removal of Suspended Materials
C.. 17% - 35% BOD reduction
- D. High overflow rates
E. Odor and nuisance mini@ized

F. Thicker sludge and scum

B. High ﬁower costs .

C. Airtight structures necessary

.. Highly ski]]ed ma}ntenénce equired
- ./\/' -

-~




