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-, 0f the identifying features, the nature and characteristics of objects;

GLOSSARY OF VERBS

) . ~ N L]

v \ ¢ . . ‘e, 7 . 3
As used in the Esgjmentation Module No. - - . *

‘e * e

Degcribe. To represent by words written or spsken' for the kngwledge or *
undérstanding of others, to transmit ansfhmage of the iégntifying features,
the nature and characteristics of objects, events and action.

Explain. To make .plain ar clear, to present in detail by words written or
spoken for the knowledge or understandina of 'others, to transmit an image_

L]

events and actions.

3

Identify. To establish the identity of, pick out or single out an oEject
in response to its name by pointing, picking up, underlining, marking, Co.
matching or other responses. . . Vo
~Indicqte. T6 state or.express without;goiﬁo into detail. * The identity of

pick out or single out an object .n response to-its name by'pointing, picking-

v

up,* underlining, marking, matching or other responses.

" Locate. To stipulate the positibﬁ of an object in rélation to other obje;;s.

Select”. To choose something from a number or group usually by fitness, ,
excéllence, -or other distinguishing features. ! , o ¢

Y
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' - > SUMMARY Page_ 4 of 97 ~
A \’ - M e - - ]) - - ”
Module No: Module Title: I . .
’ i ) ») ! - -
\ Sedimentation . . .

Submodp]e Titles:

Approx. Time: . . v
: Introduction to Sedimentation Process
Primary and Secondary. Sedimentation . - .
Imhoff Tanks : '
.Safety in Sedimentation Units , . ) !

19 hours \

1.
2.
3.
4,

<
~ 1]
\

Overall Objectives

Upon completion of this module the learner should be §p1é to descrfge the purpose
of ,the sedimentation units, how it functions, :the various types of Units, the <t

components, design criteria, normal and abnormal operation, routine-and planned
maintenance and safety., R ) -

¢ v .‘ 1 \

‘AV (overhead transparency) -

i Ihétru@tiona1 Aids: . ‘ s . B

Handouts L \'
Diagrams

Slides if available

Instructional \Approach: N . «
Discussion . . ‘ N R Y
Demonstration if possible |, '

. h \

i
") AN

References: e ; . i . @ -

\ . ) ' , ‘ \‘-’
Operation of Wastewater Treatment Plants, -a field study training program,. Kenneth
Kerri, Sacramento State College. - : ' ' -

-

Manual of Instruction for Water Plant Operators, Health Eddcatﬁqn Service, Albany,

/ v

Manual of Iqstruction‘?bc.Sewage Treatment Plant Operators.

Water and‘Wastewater Technology, Mark J. Hammér, John Wiley &;Sdnsz_y.;Y.

.

N.

¢

. . d . .’ -, ; =
Class Assignment: B - N < - "i
1. Read handout, - . - ° . ) ~ . O

2. Given diagrams of sedimentation units for component identification . .
. . B B ..

.-
i . .. s ; et . .
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Module Ro: Topic: ‘ . . ' .
. SUMMARY - . . : .
. L . i . . € A
Instructer Notes: Instructor Outlihe:
. : . ( R
\ . - ! . -
1. Giye handout 1.0 Discuss/demonsf’raﬁe and identify the
. purpose of,the sedimentation units, how
2. -Show slides if available = - it functions, the various types of units,
. L the components, design criteria, normal. °
3. Show diagrams of separate | and abnormal operation, routine and-planyéd
units for $edimentation maintenance and safety. “ .
4. Diagrams and figures are, |2. Give evaluation of 30 questions. )
to be used as handouts = e ' t )
and. overhead transparency
Y masters. S N ‘
@ : o ‘ d . N
° \ . - - L .
' : ® ! . .\‘m '
B E o
v . x' e . "
- . ; . = h
= '
- . . ¢ / -
L @ v, ’. N
¢ | j .' ." ) v T




Module No: | Module TitJe:

R ,TSédimgntation'

Submodule TitTe:

Iﬁirodgctidh-

Approx. Time:

P Y

i
K3

Topic:: e,
3 hours - Sedimentatigﬁ'Proce§s

ObjectiVes: o & - a

1. The ]earner will descrlbe the process of sed1mentat1on.
2., The ]earner will 1dent1fy a sedimentation unit,

t , STy |

&

Instructional ’Aj,{ds

Handouts e
AV o(sTides if. ava1]ab1e)

D1agram‘ B

Instructional Approac«i\
A -

Discussion : ..
Demonstratiof
44 (

H

v

r

References. -

"3f0perat1on of Wastewater Treatment P]ants, a fidld study tra1n1ng program,
. |Kenneth Kerr, Sacramento State College. '

-

Water and Waspewatgr Techho]bgy? Mack A” Hower, John‘wi]éy'& Sonss, NzaX.

o
’
> o,
’
..

)

1c1ass Assignments: - ' h" Ce T
1. Read handout . '
2 ~V1ew d1agrams“and ﬂdentlfy 1? un1t 1s used for sed1mentat10n process.

»
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Module No: Topict

.Sediment?tion Process

1

Instructor Notes: K

-~

Instrdctgr Outline:

Show- photograph of each unit-

~

™
) -
I !
s . , \
Y
. g
[y . .\
- ) ]

1.  Discuss the meaning éédimentétion.

2. Discuss the-factors that 1nf1uence the'

sedimentatibn, photess. .

a, Flow
b. Size of particles te

A

‘ ’ . T . . e
3.Z Discuss where sedimentation is used.
“Ta. wa£3? Rrocess S

1.- Reservo1rs_

2.. Surface water pre treatment basin |

. h
- 'b. Wastewater Procass

. 1. Lagoons * .
‘2., Grit, chambers
3." Imhoff tanks
4. Primary clarification
= 5. Secondary Treatmqnt B

¢

¢. Processes uséd in either water
wastewater systems

1. After chemical addition and
* flocculation

. H .
a. . Alum addition %
+b. - Chemical softening process
c. Ferr1c chloride add1t1on
d. Polymer

.
Y

[}

-

v,

‘
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, \\\ . . Page > )
Module No: TModule Title: .o o
‘ S Sedimentation :
~ - Submodule Title: ) ‘
Appro&. Time: Pr)mary and Secondary‘Sed1meﬁEff1on,
-4 Topic¢: ~ . .
2 houps * Components '
Objectives: ' - . ’ _ " >
- { ah
Upon completion of th1s modDHe the ]earner shou]d be.ahle to ' {. ‘§
.. ‘Ident1fy the components of a sedimentation un1; % .
2. Explain the purpose of each .components of a sed1mentat1on unit.
.+ |3. Describe how each.component *of & sedimentation unit functions. -
4, Explain the 1mportance of each coﬁbonent Jip a Sed1mentat1on unit.
- A « N . . s ) 3N
JInstructional Aids:‘ -
Handouts 4 ’ v
Diagrams ) . N\ 1
AV (overhead transparency) - - ,
Slides if available S g
Instructional Approach: ’ .
3
Discussion . . . i
Demonstration if possible / RE
A ) " s J:’
A 9 - . :
References: ' : . $¥\\
1 \Uberat1on of wastewater Treatment P]ants, a f1eld study tra1n1ng prograin, .
Kenneth Kerriy Sacramento State College . ' .

2.
«. . Albany N. Y.
3.

N\

M ’

" Manual of Instruct1on,f‘¥ Water Plant 0perat1on,

i

Hea]th Educat1oQ Serv1ce,

Manual -of Instruction for Sewage Treatment Plant Operators. )
4. “MWater and wastewater Technology, Markad. Hammer, John»W11ey & Sons, N. Y.

. . {Class AssignnnntS'

1.” Read handout

s

- .
.
- B .l ! ,
. N
,
s

. nk

o ’
2. Ideﬁ11fy components on a gqxegiﬂiggrgm -

PN
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' - - . Page" 9 .° of g7
_ Hodule Ho: .| Topic: ¥, ‘ “ S
-7 O o - Components . . ’
Instructor Notes: _ ‘ ' Instmfctor Outiine: - o . /
- bep : ! L o . .
1, "Show a photograph‘\s\f dach Discuss each companent of a sedimentation unit _
if possibTe. o .| and explain the function, purpose and
C . o 2|  importance of éach’ component..
-~ | 2. "Provide a diagram of . R . '
. « typical sedimentatiop 1. =Baffle~ -
units, 2.+ IChain ., - .
. 3. Drive motor - '
. 4. |Flight o B
\ L] 5. [Gear box ‘
© 6. <lGreade pit I N
~ . 7. |Influent gate '
' . . 8., Piping ) ¢ '
b 9. [Pump Do N
' ’ 10. Rail ¢ .
: , Co 11. 'Shaft '
. . 4 12. " Shoe
’ ; ' ’ 13 Skimmer arm. . .
_ C 14.  Skimmer trough
. - _ . 15. . STudge wé]1 et
_ A / o : |-16.. Sprocket © 4™
( . - ) 17,7 Telescopic valve ~ »
‘ ' 18. Weir ;
¢ B . ) .
! !, ;".
o
il {;_
. ) ~' . ™ 'f«!? ) * ~
. A
! 4 [ \ '
) / ‘ fy
¢ , /, . - .
'3 r- ) . ’ _
- } , \
-~ R ’ . * {
; . ', o
. A




MOdng\ﬁziz\\ " | Hodule Title: . T .« f ‘ . : .
P ‘. . | Sedimentation ) ‘ ‘ 9

Submodule Title:

. 3=

Primary and Secqndary Sedimentation Units

Approx. Time:

A3

. Topic: - o T \
2 hours Noimal Operation - ) ’ W
. -/ . .
Objectives: - I" - . —

. .
Upon completion of this module-the learner should be able to:

1. " Describe the normal operation procedures® for a sedimentation unit, to include
making adjustments, routine sampling, routine calculations, routine lab tests,
routine record keegjng. ) , o,

2. Describe the start up and shut down procedures for a sedimentation unit.

3 o

z ——
E v
Instructional Aids: ) <
Handouts E : . _ B
Diagrams . . . T . _
AV (overhead transparency) . ' ‘
Slides if available . . o
Instructional Approach: ' ! 3 \
Discussion NS ,
Demonstration if possiblk B ' B
- 1\ ‘\
i FERS 5
References: " . :
/ i

1. Operation of Wastewater Treatment Plants, a fié]d study %raihing program,
Kenneth Kerri, Sacramento State College. : o :

2. Manual of Instruction for Water Plant-Operation, Health-Education Service,

- Albany, N. Y. . ) - . - L

3. Manual of Instruction for Sewage Treatment Plant Operators. .

4. Water and Wastewater Teehnolegy, Mark J. «Hammer, John Wiley & Sons, N. V.

)“

Class Assignments: o I
1. Given hanabuts to be read. - .

.~ . .
t'. . . » '
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— [Modbie Ho: ' Togic: . , )
’ Normal Operation‘/ o
- ~ = — A -
4 Instructor Notes:: ) Instructér Qutiine: o ‘
i = - - : X, -
) 1. Indfcate what components . 1. Describe®and discuss the'norma]‘apér?tioﬁ~;
. - should be Operating  * procedures for a-‘sedimentation unit, /- -
! v - 4 R B} . . . e ‘. . n‘a‘f"’
! . a. Indicate what components . Normal ‘open ° . "
Y Operate intermittently Removal. . L i
c . . 2. Describe and- discuss fﬁe points of Fénm1iqgf
| ‘ ¢ a. Influent
b. Effluent ‘
: C. . Raw sTudge T v
, ' D e - i
. ° : 3. List the routine lab tests performed on -
. sedimentation upits,.their significance
- to operation contro]. f
[ . . . L. L
a. Influent and effluent = 4
o . ° X . j‘
1. Settleable solids . Y
L. , 2., Total solids . i .
. R . 3. Total suspended solids
4. pH - . [
¢ " 5. Temperature « :
. ‘- . 6. Turbidity T
+ 1 “‘
X b. STudge
1. \To€%1 solids - 2
2. Total volatile solids R
v.. 3. 011 and, grease ;
’ ’ 3 '-° 3 . . e “‘ . 18 )
. ] “c. If sedimentation- ynit is "j doors
¥ Vd !
o > , ¢ w‘ ‘}
. ) . 1,. Hydrogen sulfide .. . | -
. ) ’ 2. Methane /
. . . . . -
- . . 9. \




Module No: Topic:>

3

Normal 6peration'

Instructor Noteg;' )

Instructor Outline:

>

]

Refer-tb‘Modu]e‘Nb.

4. LSO, 14 D1scuss/demonstrate ra§¢1ne ca]cu1at1ons and
Module Title: Inter‘med'late' use ]n mak]ng adJustmEnts.
N Mathematics "a . -
a. Detention time P
SmeOdfﬂeJ]ﬂeS b. Surface settling rate .
. R c. Weir overflow rate LT
1. Detention “time . d. .Percent removal (efficiency) _ -.
2. Surface,settling rate " el % total solids and volatile splids
3. Weir-everflow rate - . - P
4. Percent removal 45. Discuss the importance of routine record
’ (efficiency) - ’ keeping on lab results and on breakdowns
. ) - dnd ma1ntenanca perfo ed on‘component
. 6. Describe and discuss the start up procedure
. . T T, of a sed1mentat1on unit. - .
. - PR 7; Descr1be and d1scuss the shut down procedure
- of a sed1mentat1on un1t . v
N ‘ * g
’ MEENES > N ’ N /
1‘ ¢ s —;. - ’.
." - ' * , * ,j "
~ ) ‘ (Y]
~ ‘ : N A "
- - Y . .
. : . . s .
\ _"\\_.-‘ . -~ . . ’ -
5 . . . . v to- °
) . l't ¢ . .
m-\wﬂw " ] . -
e -, ; A / n . R
K4 ". ,{ ‘.~ " . . -
o - -[2 i . tet Py - »
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, ' ’ . pafe 13 of .97. vt
¢ v — - N7 S s

Modute No:~ Hodule Title: ‘ . R
Sédimentation , ‘ : N .-
Submodule Titje - A . .

N l Pr1miry and. SecondahyrSed1mentat1on Units .
JJApprox. Time: "Y'
PO S Topié oo . )
v 4.hours . *| Preventive Ma1ntenaﬁce S -
Objectives:’ a ", .

Upon comp]et1on of th1s module the learner should be able to descr1be the

preventive maintenante procedures for sedimentation unit c0mponents——c1ean1ng,
1ubr1cat1on mechani tal adJustment pawnt1ng, rep]acement and wear

.

measurement.

- T

Instructional A1ds ¢

Handouts , ) . : . S
-Diagrams «~ . .

AV (overhead transparency)

$1ides if available

“ -
~ e - RN b

R
[} Y . - .
& . . S

. .

Instructional Approach : -

Discussion . ' , ey
Demdhstrat1on if poss1b]e ‘ S Co ‘

-

- v

- A N
o . . ) < » t . * H

e

-~

. ~r~£sis;§nces : B
. 1 pération of wastewater Treafment Pﬁants, -a f1e]d study training proéram,‘

Kenneth Kerri, Sacramdifto’State Collége

‘2. Manual of gstructwn for Water Plant’ Operatwn Health Education Service,
Albany, Nag

3. Manual of Instruct1oﬂ for Sewage Treatment Plant Operators
4. water and wastewater Teqhno]ogy, Mark J. «Hanner, John Wiley-& Sons, WN. Y.

N

Class Assignments: ) T e s

1. Given handouts to be read.

.l
N’}
'
W |
>
¢
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oo . i -Page._14 _of 97
tloddde No- Topic: . .
v e . . 1 )
o ' - Preventive Maintenance .
'-_%g_sftructoﬁ Notes: { Instructor Outiine:
x ﬁr
oz - . . [+
‘ ’ . oy 2 -
1. " Handout ' 1. "D\esc.ribe the preventive maintenance
‘. procedures. for thé components of
‘ sedimentation units. % .
. . a." Cleaninpg E
Co o 1. Baffle. .
ook 2. Chain _ N
. » 3.. Diive motor ‘.
- , 4. Flight R
to. 5. Gear box .
6. Grease pit ‘
- 7:  Pump . ) ¢
- : . 8. Rai]"- L . . ,
9. Skimmer and skimmer trough e
' 10.  Sludge well ot
. . . 11. Sluice gate .
‘ A 12. ‘,Te'lescopic valve <
. . Weir | . - .,
, . . . e ' '
‘ i . ‘ b. L’y)bri cati‘o'n g o
; .+ . 1f Chain- ) ..
. 2. Drive motor © s
v © 3..Gear box - * T
. ¢ 4: Pump -
! * " 5. Sprocket ’ .
5 . 6). Va]Ve ’
! ) c.. Mechariical .adjus tmen .
- T 1. Baffle
) ' 2. .Chain
T 3. . Drive motor . ‘
, ) ; 4. Fligit .
e ® 5. Gear box -
e . 6. Pump . ' ’
. . Shaft. - v o
. . ¢ . 8. Squeeges - sludge collection: unjt
,,) )
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{Hodule No:

Topic:
Preventive Maintenance

Instructor Notes: . Instructor Outiine: )
, N ? ‘ .
) 9. Skimmer arm .
. 10. Sprocket - .
: 11, Time clock:
) g 12", Valve
13. Weir N
. . ) d. Paintihg -
d ' .._# 1.r Drive motor _.° J
‘ . . " 2. Gear box ¥
v . 3. Piping
_ 4. Pump .
e 5. Telescopic valve .
0 o o 6. Weir ,
K . 1+ “*e. Replacement . g
‘ : 1. Baffle iy ‘
v 2.’ Chain )
4 ‘ ) . - 3. Fire-fighting: equ1pment
. ‘ ¢ ’ 4. First aid kit .
,- .o . ) 5. Flight )
. 6. Pumps - ’,
7. -Shear pin IO
8. -Shoe . .- - v
9.  Sprocket
- . 10:  Squeeges -
' £ Wear measuremerit
. 1." Chain
’ 2. - Drive motor
B .-3. Flight
’ ‘ 4. Pump
“t L 5. Shoe
; .~ 6. Skimmer arm
- . 7. Sprocket - -
_S' - : L3 \_,./-
-~ / X
v \ \
'/ - ;‘0 15 v . . ‘ { : s

o




Module Ho: - Module Title: .
Sedimentation

Submodule Title:

; ] 1 Imhoff fanks
Aé;:Bx. Time: < -

Topic: .

S 1 hgﬁr ) Components -

~

{Opjectives: : e
completion of this module the Jearner should be able to:
‘Identify the, components of an.Imhoff Tank. -

Explain the purpose of ‘agch component of an Imhoff Tank. .
Explain the importance of each component in an Imhoff Tank.

s

Instruc}ional Aidsa

Handouts .,

Diagrams = . ‘
AV (overhead transparancy)
Slides” if pvailable

“{Instructional Approach:

Discussion ‘ :
Demonstration 5f possible

. .
. s
. . : -
J . . A -
. »
- - .

References:

1. Operatjon of Wastewater Treatment Plants, a‘field study training programy
. Kenneth Kerri, Sacramento State College. = - - -
2. Manyal of Instructioh for Water Plant Operation, Health, Education Service, .
Albany, N. Y. T §
- Manual of Instruction fér Sewage Treatment Plant Operators. . T
Water and Wastewater Technology, Mark J. Hammer, "John Wiley & Sons, N. Y.

Class Assignments: T e
1. Read handout s ’
2 Identify components on a given diagram.

~

+
.
? . %o
v, .
.
.

3
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s e ’ \ Page _17 of ‘97
— hd . r,
- “lodu_)e Wo: "+ - Topic: - . '
.‘ ) . H . e f ) v
- - \ ~ Components ‘ ) .
InStFUCLOF'“Oth:,. Instructor Outiine: ‘
- ) *"' ‘.\" + : . 2 ' .--
. ..\“ . i ‘ .o ..' Z
1. Handout @ Discuss each component of ,an Imhoff Tank and
' T . explain the function, purpose and importance
. . of each component. * . © '
. _ .
' 1. Baffle
- . . 2. Flow through slot :
. - - oL 3. Gas_ vent . L
4. Grease pit - O
. » \ 5. . P1p1ng,. :
. 6. Pump
‘ ? " 7. Rail * )
. 8. Valves
' 9. Weir
. . \ € >
. : * ° g ¢ b o
— - [ ¥
. , : A .
. AN t. ’ g '
N ——
' N » ’
' ot ~\ o Y 4 : 7 ° '
. ‘/’\' .- i .
S " . b " *
' " v . -
] +
,.a ) - - - * * -
. . ' B
) . .1 N i E
M . N\
. e -~ .
2 N 0 ' .
*a b ~
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Module Np: .| Module Title:
‘ . Sedimeritation

*} Submodule Title:
Imhoff Tanks

| Approx. Time:
T Topic: -

_ ¢l noyrs e Normal Operation

2

.

Objectives:. . . t oL ST glyﬂ
L\ e ) . - - . - s ¢ N
Upon cémp1etidn of thisimodu1e'the 1earner shou]d be<able to: -~ .
. "Describe the normal operation procedures for an Imhoff Tank, to include
making adjustments, routine sampling, routine ca1cu1at1ons, ‘routine 1ab
tests and routine record keepirig. -
De§tr1be the start up ‘and shut down procedures for an Imhoff Tank.

_c .
K 3

MR
«

Instructjonal Aids:.
Handouts o
Diagrams e

AV [bverhead transparency)
S11des if ava11ab1e

. ..“ '

Instructional -Approach:

Discussion ~- -
Demonstration if possible
. i ' .

References: : Coe v

1. 0perat1on of wastewater Treatment Plants, a field study tr&1n1ng program,
Kenneth Kerri, Sacrament® State College. A
Manual ‘of Instruction for Water Plant Operation, Hea1fh Educat1on Serv1ce,
Albany, N. Y. ..
Marual of Instruttion for Sewage Treatment Plant Qperators. .

Water and wastewater Techno1ogy, Mark J . Hammer, John-Wiley & Sonsh N. Y. *J.

*

CQlass Assignmenta;,
-} 1. "Read handout
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Module No:

Topic:

'Normal Operation

'Insyructor Notes: Instructor Qutline:

-

«

18

4, Discués/demons
and use 1n making~adjustments.

t
(1IN = S o JK = i o T
L] L] . . L)

- ) 1. Describe and d1scuss the normal operation
1Y ' - procedures for an Imhoff Tank.
~ 2. Descr1be and d1scuss the po1nts of
samp]1ng in an Imhoff Tank.
a. Influent
b. Effluent
. ¢. Raw sludge

3. List the routine lab tests performed on
Imhoff Tank process.

* a. Inf]uent and eff]uent
, N 4 . . . A )
€ 1. BOD or COD T
- . 2. Chlorine residual
- - - 3. -F'Ioatmg material ,
' é ‘Odor .
.. 5. 0i1 and grease _ o T
: "5 Bhttieable solid L |
VR, e . 7. Settleable solids - Y
? % 8. Temperature e
' 9. Total solids
. 1 10. TotaT'suspended so]1d9
. ‘L b. Sludge’ _
1. 0il1 and grease .
2. Total solids :
. 3. Total.volatile solids
| c. If tank is "indobrs"
: ~ 1. Hydroden su]f1de
- « 2. Methane .

ate routine. ca]cu]at1ons

' Detent1on time - ,
Surface settling rate
Weir overflow rate

Percent removal (efFiciency) . -

% total solids and volatile solids

-

E
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. A < -1 Normal Operation ' T B
: Instructor.Notes: Instructor Outline: .. .
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- , ) 5. " Discuss the importance of roytine record |
- s keeping on Tab results and.on breakdgwns and
. . , _ .maintenance performed on_components. _
* [ ‘- . . .
' . | 6. Describe arl_cf discuss the start up
procedure of an Imhoff Tank. -
: - {7« Describe and diacuss the shut down .« . °
. : procedure qQn an Imhoff Tank. ) ’
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Module No: Module Title: °
) Sedimentation

a
a .
L]

i ' Submodule Title: .
Imhoff Tank

AEBrox. Time:
- 'Topic:
3 hours

e Preventive Maintenance

ObjectiveS" - '

© A . »
Upon completion of th1s module ,the tearner should be ab1e to descr1be the
preventive maintenance procedures'for Imhoff Tank’components -- c1ean1ng,

1ubr1cat1on, mechan1ca] adJustm%nt, painting, replacement and wear measurement.

lnstructional~Aids;iﬂ

Handouts .~

D1agramsr

AV (overhead trasparancy)
Slides if availabTe

.

Instructional Approach:

Discussion
Demonstrat1on if poss1b1e

>

References

1. Operation of wastewater Treatment P1ants, a f}eld study tra3n1ngfprogram,//
Kenneth Kerri, Sacramento State College. :

2. Manudl of Instruction for water Plant. 0perat1on, Hea1th Educat1on Serv1ce,
Albany, N. Y. -8

3. Manual of Instruction for Sewage Treatment P]ant Operatqrs. '

4. MWater and Wastewater Techno1ogy, Mark J. Hammer, John w11ey & Sons, N. Y e .

Class Assignments:

-

1.‘ Hahdouts to be read.
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hlodule No: *Topic: ‘o B 5
o . Pre)}entivg Maintenance . ., -
o o M @, .
Instructor Notes: {1 Instructor Dutine: >
. . ‘1. Describe the preventive maintenance '
Procedures for the components of Imhoff - -
. Tanks ., . : . .
B . . ‘ ° . ° . - A ’_" . o LV
. < o .~ a. Cleaning ' . -
' 1 /7T 1. Baffle | .
T -'/ . 2. Flow through slot e )
. " T« 3. Gas vents, -
i ° 4. Grease pit. | . \
. — . 5. Influent gate . ’
t. < 6. Piping
. T Ly > 7. ’Pum;; T .
. L - 8. Rai- . . ¢ N
: o, - "9, Valves < \,, A
. © s . 100 Weir - . v . .
R - b. Lubrication - . - '
v ‘ hd 1‘. P!Jmp ‘q’. \ '/ ) )
s 2. Telescopic valve ~
o 3. Valve e
' Q - -
c. Mech,anicg]; adjustment |
. - % R —
Y ‘ : 1. Baffle ' s > %
. » 2. " Pump " . =,
. "o 3. Valve ‘ - - '
. N 4. W&ir " < . \—'
~ - d.” Painting - . ' -
. L 1. Piping .-
5 W N s - 2. Raifs . .
- e 3. (Telescopi’c valve . - v
4.- Va . *
S 5. S o Co
et S o ) - 2 ‘ '"l‘ ¢ /s
.4'~~’l, o - ) *
~ — e \ -
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: I v
- 22, ~
h = ' - s, ' . S - M
-~ . . '4 R



O

"ERIC

Aruitoxt provided by Eic:

e ."N\ - Q \v -
. . . . . Page 23.  of 97 .
- Module Wo: ’ Topic: ) .
) Preventive Maintenance
Iristructor lotes: - Instructor 0ut1ine:] i vt
. i \ : i - - g . . m—a
- ¥ e. oRep]acementIi .
' - 1. Baffle . .
v -~ 2. Fire fighting equipment SR
: ' S 3. First aid kit N .
’ 4, Piping: -~ .
5.- Rails :
‘ 6. Weir
—~ , . f. Wear -Measurement
3 ’ 7 1. Baffle : )
2./ Pump ) , *
34f Telescopic valve R
- ‘ . 4 Jalve ° 7 -
- \ 5. Weir i
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) Module Ho: Module T4tle: ! ‘
: R Sedimentation f)(’ . .
" - . a Submodule Title: - . .
: Approx. Time: {: Saféty L )
- 7 ' Topic: : ..
-~ g 1 hour: , \ . : :

f I0bjectives: '
Upon-cohp1etion of this module the learner should be able to describe the'safet& )
procedures for, operation of. sedimentation units. - . v ‘

/ t
o 2
Instructional Aids: e
- Handouts *{x - s
Diagrams o ’ : e
< AV. (overhead transparancy) :
. Slides if available . N . ) . y
B - ‘ ' i -:: ~

Instructional Approach:

Discussion
Demonstration if possible

-

o
-

J - . . ~ . . ) ‘ e \\ !
.1 . i

References: - S

1. Operation of Wastewater Treatment Plants, a field study training program,

. Kenneth Kerri, Sacramento State College.

2. Manual of Instruction for Water Plant 0perat1on, Hea]th fducat1on SerV1ce,

Albany, N. Y.
3. Manual of Instruct1on for Sewage Treatment Plant Operators:
4. Water and wastewater Techno1ogy,mMark J. Hanme( John WJley & Sons, N. Y

LR oo -
.

1 - »

- {Class AsSignments:

0
~¢

¥. Read handout
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Module Hos Toﬁ;; o
7 Safety .
'Instrugtbr Notes: Instructor 0ut1ine:\ o R

b}

1dentify the hazdrdous conditions that )

- "1. Handout 1.
. ) - exist in and around sedimentation units.-
2. Show wisuals if available |. = ’ .. _
a. Lack of rails and catwalks: -
- b. Slippery catwalks crad/dee. A-L5S
., c. Maintaining electrical e@ipmen®while
o . , unit still on. .
\ N : o -d. Performing déperation and maintenance
’ s ‘tasks unsafely.
% e. Entering confined areas w1thout proper
’ ventilation and br&thing appa%atus |
§ . f. . Lack of protective head gear, hand and
" . . feet covering and clothes.
e ‘ “ i g. Performing difficult tasks without he1p
s h., _Attempting to 1ift and carry heavy items

r components.
any other unsafe procedures attempted-
by operators and v1s1tors .
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MRS [ SEDIMENTATION

dimentatio-n Js the process of removing ghysica]]y solids that_ -
: asn]y in water or wastewafer processes. . #

~

et

set . e
t X - A ,,d

- ‘ The pr1nc1p]es of the setthng ‘of suspgndeﬁ sohds depend on severa1

. .

\ factors.” The most common factors are: -

\ v

'] 4, Size of particle - ‘ - e
. " 7 .| 2. G&ravitational pull (constant) ’ NS

4 £ ) ~

Velocity of f]ow o o . s

S

- : ¢ ( e )
. Temperature of ,Water ’ 3

L3
~ Y
pexl S

L

¥
- o
=

* ‘ 5. ' Viscosi ty-of the water ’ Cr

6. ‘Characteristics of water; t'reshness; staleness, strength, biological

activity, chemi.cal tomf)osition. _ w ) ~
_ Wﬁ o= T __— C
" - Velocity . ,. ,, - ‘ o I
' _' " ‘ ‘The usual ve]oc1ty of f]ow entermg a treat;nent p]antgs abovg -
R -J  two feet/second This ve]oc1ty a]]ows the sohds to remain in suspenswn Y _*'s
" By allowing the Ve]oc1tyxto be reduced to be]ow 2.0 feet/second,. mest particles

” ’ . - T " \
o | win begm to settle. * . T S \ ’

I ~ @
S~ > | Particle Size . : . . . =08 & -~

L=, ) 7' e M A . »

) ' 'E,he 1arger the s1ze of the sohds, the h1gher percentage a“f remb.va]

-
G
L)

., 3

and ’the faster the settling rate S1nce many of‘the sohds wmﬂd not be 1h

[ the sizeito set‘He (coﬂmda]) or (suspended) by gent]y m1x1ng the solut1on .

\
-

S the selids. umb\together and ‘adhere (sti ck) together to"fonn a larger part1c1e\

Th1s ‘process is ca]]ed f]occuljatwnlcoagu]atmn ° \

- - -
s . ' {
[} ? .
I .

which the
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B i nand

Temperature of the water/Viscosity of the water

’

'AS the . v

The temperature and viscosit§ of water are TnterreTated.

temperature, increases the viscosity decreases and as the temperature decreases

; .

.

_ ) . ., oo
the viscosity_increases. The denser the water (more viscosity) the’particTe

settTing rate decreases, the lower the eff1c1ency

Teold weather the efficiency of clarifiers decreases
Character1s;1c§\gf water | "

E

Fhis is why ip winter or

The characteristics of water depends upon

.&. The amount of soTids in the water. The more the solids, the greater the

-

settTeab1T1ty eff1c1enqy -

The freshness The term freshness is mqﬁe applicabTe to wastewater
o systems.* It is a term 1nd1cat1ng the stage of degradability. .The more
. septic the wastewater is the less the freshness the slower the settling °

rate of the solids. Th1s reduction in the rate 1s due to the fact that

gases generated dur1ng decompOS1t1on will adhere ( c11nd to the 'so]ids

and therefore make the §011d boyant "An

?xaggje is when sTudge ”burps" =

—~—~—to/the surface in primary and secondary s$d1mentat1on uni ts.

4
-

Biological activity

4 - .

|,
The bioTocha1°activity especially/in the anaerobic condition

s

(Tack of oxygen) generates gases that adhere (c11ng) to soT1ds which cauge

¥4

.
.

o ——

buoyancy

>

. .

Chemical composition of soTids ~

Sznce water is a universal solvent some soT1ds are d1ssoTved

- énd sdmefrema1n suspended but the change in‘cond¥tion (pH temperature,

l

/ ac1d1ty, aTka11n1ty, etc .could change the.state of the solid from suSpended

to d1ssoTved or v1sa versa (dissolved to suspended)..

e

[
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»

In water processing the dedimentation process is used in 4

Reserv01rs These units are ]arge areas that reduce the velocity of f]ow

' through ‘or all together arrest the flow which a]]ows the graVitationa]

pull to act upon the suspended solids in the water (sand, si]t, grave])
which will settle to the bottom.

Reservoirs usua]]y do not haves the components to.eaSi]y remove- the
/

so]ids that sett]e eas1]y to the bottom. If the solid level in the

reservoir becomes too high/deep then- the reservoir is draihed and cleaned.

v

Remember that a]ternate sources of water source should be developed before

putting-a reserv01r out of serv1ce

Pre-treatment units' for surface watex.sources. Such units function in
removing‘heavy solids such as (sand: grit, gravel) that may be in the
surface‘nater source. The Unit also aids in removing fioatingihateriai

such- as ]eaves. These units have compenents that’ continuous]y collect "

' the settled solids and f]oating mafer1a] for removal, Remova] can be
continudus or intermittent automatica]]y ét?ﬁeaT_attiMated’or/;j:ual1y

.

activated - . ’

- - . . s "
In stewater systenis sedimentation is used in

4

Waste stabilization ponds (lagoons). The flow is reduced tQ extremely

low velocity or‘contained comp]eteli"which a]]ons.the suspended solids to

settle, to the bottom which allows biglogical activity to decompose them,

Grit chanbers. The.sedimentation process in grit chambers is designed ‘

to remove sand,‘grit coffee grounds, egg she]] abrasive matter that is
harmfu] to pumps, piping, scrapens f]ights, valves etc

28
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Since grit chambers are designed to remove specific types of solids
the velocity through the” chamber 1s reduced to a rate between 0.8-ft/sec. *

1.2 ft/sec. Th1s velocity allows the grit_ to sett]e but not the organ1c

"solids. . ) .
s’ -~ ’ ] P

c. Imhoff tanks. Imhoff tanks are cons1dered to be a full system process.
‘ The unit has bas1ca]]y two compartments (1) the sed1mentat1on channel
.and (2) the’ digestion chamber The sed1mentatnon channe] reduces the
ve]oc)ty of the flow wh1ch causes the so]tds to settle through a s]ot'in“

the bottom of the.channel to the digestion chamber. R

4

d. Primary clarifiers. Primary clarifiers remove the suspended solids in

the wastewater by reducing the velocity. The sett]ed so]1ds (s]udge) isif~
collected in a sump for Mremoval. Most primary c]ar1f1ers have a scum
removal compongnt. Scum is any mater1a] that floats to the surface of

the clarifier. . , T

€. Secondar} c]arifiegs. These are units placed after biological processesc

_(trick]ing.filﬁers, act%vated sludge, rotating hioldgical discs) that -

allow the settling of so]ids, which are co]lected and removed.

-

The sed1mentat1on process 1s also used in processes that ut1]72°

g ¥

chemical add1t1on for f]occu]at1on and coagu]at1on after. (a) adding the

chemicals (b) f]ashm1x1ng and (c) coagulating (gent]e m1x1ng) by a]]ow1ng ‘

the water and so]1ds to rema1n undisturbed, - the so]ids will sett]e to the

bottom of thé c]ar1f1er and can be removed.”. . T <,

t

Protesses such as a]um add1t1on “1ime softenlng, ferric chTor1de

-

(FeCl,) add1t1on and po]ymer add1t1on, coagu]ate solids’ suspended in the
3

water senlarge the s1ze of so]1ds Which,causes the ease of precipitation, or

react with chem1ca1s ip theoyater to form inso]ub]e,soJids that settle out.

S— ~

a °
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whono
»

K

means suspended so]1ds that are present’1n water and wastewater f]ows. The

» °

To summarize, sed1mentat1on is the process “of remOV1ng by physical
- !

.

process of sed1mentat1on is accomp]1shed in many processes. i’

;. Reservoirs : :.
.b. Prestreatment bas ins o T
c. ~Légeons oL T :

Vd. Grit‘chambers T -

‘é: Im&off tanks . (

f. Perary clarifiers -
. g. Secondary c]ar{fierss' ' . : . !

h. Post chemical addition e - t'vv S ‘
L The pr1nc1p]e pf the sed1mentatJon process is to . ' ’ "
a. - Slow the ve]oc1ty of flow to below 2 ft/sec. . . L
b.

Cdagulate the suspended solids to larger particles for ease of settling.

» .
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PRIMARY AND SECONDARY SEDIMINTATION UNITS '

Sedimentation units vary in shape, size and types of

components. _ The two basic shapes are:
ﬁf\wg 1. ,Rectae;;;;;»-- see d1;gram ‘ ‘ .»'
’E 2. C1rcu1ar -- see d1agram . o - ’ .
. The fo11ow1n§ is a descr1pt1bn of func£1ons of components *
that are somet1mes parts of sedimentation umits . J.
~ 1, BAFFLES- Baffles are made up of wood or steel. The function v

of the baffle close to the inlet p1pe to the clarifier is to retard
the velocity o#?the f1ow inté- the clarifier and reduce the turbulence
due to the mixing of the water in the tank and the flow beﬁng

i
introdUced to the clarifier. Baffles- a1so can be used to guide the

so11ds to the bottom of the tank. S }
paffle
\ event™ |0 P lnﬂuch PP:
. = , M |
A . T ] . :

\
. , . N

- ' Baffles placed at the end of the eclarifiers provide a barrier
between "the matter tha% f163}s and the discharge wire or pipe.

Normally.baffles are positioned whereva portion of it is above the

» -~

\ . . ~—
sugﬁece of the water and the rest is below ;he’surfacecof_the water.

I'd
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T e

(ma1n]y) decrease the revolution which the motor shaft’ rotafe§‘at*

Laae T <

2. CHAIN - A cha1n in c]ar1f1ers prov1de the path for continous

¢

mOVemQHT{}n co]]ect1ng t#e sludge to a central remova] unit and a]so
to collect the soﬂ1ds that float for remova] ‘ ) . D

Cha1ns are also used to transfer mot1on from one pu]]ey

(sproketed) to another v,
3. DRIVE MOTOR - An e]ectr1c motor thaf will prov1de the power

to operate the s]udge or scum co]]ect1on systems or'any‘component

that needs power’ to, funct1on )

4, FLIGHTS - Are sect1ons of ]umber that are attaéhed between two

—_—
parra]]e] operating cha1rs These flights provide the mechanism to

push/the studge to a centra} location for)removaTﬂ.’m . .
) , . % -
‘5. GEAR BOX - A component used to -transfer the direction of the

power. Example, a horizontal motor used to drive a>v§rtic51 shaft
. ,

uSes a gear box for such operation. Gear boxe¢ are also wused to -

to very s]ow RPM that is necessary to operate the s]udge

k-

pllection

mechanism.

Gears also are used to increase thefava1]abTe power -

generated by the -motor.

Y
3

I3

6. GREASE PIT ~ & grease pit 1%ga component where scum removed

from, the clarifiers is stored® for d1sposa] . o -

A INFLUENT GATE - Th1s component provides the methods of aQIOW1ng

the flow to enter the- c]ar1f1er Th1s component s usua11y a pipe

that either is p]aced in the m1dd1e or at the'edge of the clarifier
= .

depe§§1ng;on the shape of the unit.
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. PUMPS - Pumps that are part of c]ar1f1ers are usua]]y\p051t1ve Yoo

10.

11.

12.

13.

14,

X — —

PIPING - The.basic pipipa’in a-ciarjfie} is used to.provide
a. Influent - Effluent flow . o g ‘- i

b. Scum removal ¢ " e —

c. Sludge remova]

-

o b rd

displacement types. The s]udge be1ng removed us1ng the pump is h1qh in
/

- solids (3% - 8% total solids content) and many times fiberous that needs )

;-
-

special handltng. . | ~ N

RAIL - Rails are safety‘componqpts used a;ound wafkway, edges, amd sludge

or grease p1ts It 1s very 1mportant to see that such reta1ners are

present and 1nsta]led S
SHAFT - Are components used in extend1ng the power generated by the motor
to the sprbkets or sTudge co]1ect1on system or pump,”

SHOE - Is a component attached tb the bottom of f11ghts that is used to

. prov1de smoother movement -of the f]]ghts across the bottom of the

clarifier. The shoe a]so w;]] be the component that w111 wear out first

-

¢

";,/,4~.\
SKIMMER ARM - This is~a component that is ‘used to co]]ect the mater1a]

$

rather than the expensive-f11ghts

that floats (scum) to the surfaceé of the c]ar1f1er If the c]ar1f1er

is- rectangu]ar 1n shape the sludge flights dnd- sk1mmer arms usuaJ]y are
g

the same units: See d1agram of c1rcu1ar and rectangu]ar c]ar1f1er

SKIMMER TROUGH - Th1s is @ component that w111 remove the co11ected

.~ . > .

f]dbt1ng mater1a1 (scum ﬁrom~,be‘surface to fhe\grease pit by allowing

~

the skimmer arm to depos1t.the'scum in it (the.trough) -~ .

> f - .
I Y

ﬂ:;fig




J ) ¢ : 1
v ’ ' .. Page 36 of 97%

Zu

15,

16.

17.

t/:‘/

18.

v

1

SLUDGE WELL )\This is a component that is “the central area whére the

o

.sTudge collectors "move" the sludge to for removat froﬁ the'clérifier.

If the qﬂar1f1er does not have sludge co]]ectors, the design will allow

" the s]udge to be deposited in the,sludge well.

as sludge pump.

¢

-

Sludge wei]s are shown

\v

SPROCKE{§"1 They are components»that rotate on a shaft that makes the
chain with flights move through the clarifier.,

»~
h

¢

. . e ; . .
TELESCOPIC VALVE - A valve that has the discharge end capab]e‘of moving
YVertically below the hor1zonta] p]ane 6f the surface of _the water This
type of valve allows the w1thdrawa] of sludge evenly and untfgpnﬂy ,\
' - — Handie B [
S Y
i ‘ h
! e : ! - .
warter evel i . ' A N v -
e Vg S WP 5% 35 . i -
— ;:gln & - Telescoping Vahe ¢
. vahe
| .

* Diection * . ‘
Afow = —— . . .
0 / "

WEIR -YWeirs are the units where the water-Jeaves.the clarifier. Weirs

3

come in gifferept types ahd shapes. N ) RS
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“OPERATING SEDIMENTATION units is tq~make.§ure that all components are

: ). |

funéEioning and ‘that the eff]dent from the unit contains the Teast amount -
of solids.

Norma]’opefation takes into account the desién specifications,

routine lab tests. Typical primany clarifiers remove |
| Settleable solids 90 - 95% S
’ . Suspended solids 40 < 60% - i
Total:solidS‘ ‘ 16_— 15%
¥ Biochemical oxyéén demand 25 - 35%
Bacteria ( }é - 75%
, Typica]«designpspécifications are ’
* Detentfon fime . 2 hrs. - 4 brs.
| éurface seti]ing rgﬁes- L 600 GPD/ft2 t ,
Weir overflow rate " 1p - 15,000 GPD/ft. .

1

There are exceptions to the above épécifications. It is\émpértant that
3 ) A _
p

ot E . * ‘
operators know- the design factors for the units they opérate. )
] P )

Operation "of flights and sTudge collection units - -

' Flights and sludge collection units éhou]d not be operated”at‘

.d}hiéh spéed. This. could cause turbulénce and the quali'ty of sludge to be -
R N B

p6or.€ The units should operate at the slowest spéed pdésib]e without the
-'pbssibi?ﬁty of sta]]ing: *
Sludge co]lection units that have-stalled should have the cause

. - *
determined immediateTy and corrected.

’

A good viswal observation jn regards to‘the function of/ilydge”
. 3 ./

] —mr e
collection units is the operation of the scum skimmer. . Since most scum

v

, ) 38 . : .
{ .~ - - ! ., .

<
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/'skimmers are mechanically attached to or are the flights of the sludge
collection unit then one can observe’ the prober speed and unifermity of
operation. To funetﬁpn,effectir§1y scum skimmers should: T =
3. In cincular tahks‘bare1y*touch the'surface ’ - . ’
b. In rectangu1ar tanks the flights shou1d rise suff1q1ent1y agove the
) surface of the water to cause a skimming effect Any excessive drop o
. by the f11ghts upon the surface causes turbulence.- X
SLUDGE. REMOVAL | R | wie Y
RemOV1ng s1udge from a c1ar1f1er is the pr1mary function of-an’
operatort Since most sludges- are removed to another . e
a. Anerob1c digesters ' -
b. Aerobic aigestersﬁ '
: c. Drying beds .
'q. Incineraters -
"the s1udge'drawh:shou]d be a thick sludge with a tota1 so1id cohtent of .

=

"3 to 8%. That is for every 100 gallons of sludge 3to8 ga11ons shou1d be

SOHQ_S4 Some pumps may not be ab1e to handle a th1ck sﬁudge Then refer

to manufacturers specifications. Normal operat1on of c1ar1f1ers 1s to

* £

W1thdraw sludge in a slow and un1form rate. By W1thdraW1ng sludge at an

excessﬁwe rate CONNING will take place. ‘CONNING is an effect;Where'the
—

{ =
so]1ds form the shape of a cone and allow water or the top thin layer to f]ow

through the cone’ to the pump . FCO T
§ - water o . .
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REMEMBER withdraw the thickest studge that can be pumped.
,
By prov1d1ng too lorig a detention time for the sludge in a

c]ar%f1er thesprocess of decompos1t1on will be observed

»
a. 'Chapge in pH . .
) . . N ‘ . \ . 'A' . ‘ ,
b Odors . Ty *‘ ﬁ ; - R
c: Gases hhjch could accumulate eépecia]ly indoois and cause dahgerous ) .
conditions. L . )

d. Sludge floating on the surfaee caused b;}gas trapbed in the' sTudge¥making
¢ 'the solids buoyant. — : '

N " By allowing the process o?hdecompbsition‘fb take ﬁ]ace in the j

-

clarifier or b& pumping thin Eﬁudge de;eats the purpose of the clarifiers.

Remember that c]ar1f1er$ are units used to separate solids from 3

= -
L}

water and not to digest or decompose the so]1ds

» . . * ‘

The rate and volume of sludge. drawn is ; &
8.« Set by automatic timers. . . , _ SRS
= B . ‘ . N —
b. . Set. by experience an operator obtains. - 2
. S Exéerienc@“is obtaiped by relating « - ’ gf
B 1. Total solids tests : ; - .
j;{ : L \@? IR
.2, Pressure gauge reading on.the d1scharge Sides "Thicker sludge gives
. a h1ghérogauyge readmg . . i o . )

3. Sound of the sludge pump. .As ‘the densijty of the s]udge Changes, the i
sludge pump will g1ve off a d1fferent sound e ' i; ' »
. 'L A F'y
4., Visual observat1on by pump1ng 1nto a hopper or a s1ght g]ass in the

sTudge ]1ne o ) ' ~
] » [ N
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0bta1n1ng samp]es at 1ntervals dur1ng pumpaﬁg,for visual observations.

Many operators neg]ect the use of samp]1ng ports in s]ud@e 11nes

N \ ’

If a. un1t.does not have one, 1nsta11’one and use it.

Centrﬂfuge. This is a fast and’ reT1ab1e test that willtompare the

volume of water to the volume of sludge.

By relating_laboratory tests%(suspended so]dds,‘total solids, =

specific gravity, éentrifuqe) tﬁ/vtsu%; odservation, volume of sludge pumped,

.~ .

‘sludgef

I

3

-

'-}.ﬁ

.y
'

s

and volume of flow one can:gain experience in pumping a thick consistent

2

- «Normal operat1on of a clarifier is a1so to prOV1de a da11y routine

atmosphere and env1ranment but a1so d1scourages any ‘excess growth of algae,

-
.'d.

"housekeep1ngl qusekeep1ng 1s to

Clean the inlet pipe or sluice gate dsing a brush‘and water. -

o as
b. C]ean the 1nf1uent.we1r and baff1e us1hgxa brush and water.

( Cud - F]ean the effluent We1r and baff]e using a brush and water. .-

; d.i Clean the §cumftrough and skiwmer using a brush.and wate[. ’

-e:' Clean the eff1uent trnugh us%ng a brush and nater. .

'f: C1ean the grease plf\us1ng a brush and water. S T
gj After w1thdraw1ng s]udge, 1f poss1b1e pass clear water through the p1pes ‘

Th1§ aymds -any sohd buﬂdup in 'they"p1pes. Thiis can be accomp'lished

by pumping some'of the water in*the cTarifier . "1

f\Keapang we1rs, baffles and p1pes clean .not only prov1des a better

t

. *
’ 49

filamentous and sewer bu11dup. S L
Under certain cond1t1ons such as .- N
Industr1a1 f]oWs . S o ] .




»

]

C. Turbid inf]uent

-

b
b. Excessive flows
it may be necessary to téke extra.meastres in keeping with the efficiency.of

the clarifier. These steps may be

-
L

a. . Direct flow to a holding tank if pdssible.

b. The addition of chemicals such as podymers, lime, ferric chloride (Fe Cl3).
5 _

Chemical addition should be monitored very carefully. Too high

a concentration could provide problems in tHe stages of procesé after

clarification and also is a waste of money. \
—_ ° { i
SAMPLING ) ha
\. There are three main areas that a~samp1e for testing is needed to
be able to determ1ne the performancg of the clarifier. .

1. INFLUENT. The influent samp]e to a sedimentation unit shou]d be the .

-

inflyent f1o§.to the process. hw;;

.

a. MWater treatment chemical addition for sedimentation or softening.

< The influent sample ¢ the-raw yater‘before flash mixing.

Primary treatment. The inf]denp\ie the flow befoFe it eriters and

.
-

mixes in the clarifier. .

c. Secondary tre?tment. Trickling fiitefsi activéted'sludge; rotating .

o .bio]ogica] filters, oxidatioﬁ‘ditches, the Ehijuent is the flow that
eﬁters the process not just the c]arifierjﬁ ; ‘

d. Waete,stéﬂiiizatibn ponds (1ageens), The%ﬁnf]uent fiow is the floﬁ *

%,

- that enters the lagoon. T Z o .
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2. EFFLUENT. The effluent samp]e of a sedimentation unit is the flow that

leaves the unit. Usua]]y there is a sﬁng]e discharge point from the un1t

- =&

\\~‘}om where the eff1uent samp]e should be drawn. Inf]uent and effluent

ARy

‘samp]es should be taken.

r

'h.n Grab. Grab sampjes are s1ng]e samp]es taken for ana]ys1s, “The
O,
results are ipdicative of the flow at the time the samp]e was taken

" Grab Samples shou]d be taken at regular 1nterva]s and where cond1t1ons

~

warrant such samp]es Ex. 1ndustr1a] flows, h1gh flows.

. Composite samp]es. Compos.ite samp]es are grab samp]es that afb
combined together to make a single sample. A 24 hquh comp051te
usually means azgrab sample tahen every Zhhoursf An 8 hour egmbqsite )
usua]]y'heahe a grab sample taken evety hohr oj‘evéry 2 hours. ‘
Operators can also set the‘frequenéy of sampling depehdiné—on theirn
flow. PROPER RECORDS OF AMOUNT AND FREQUENCY SHOULD BE KEPT.

Sample compos1t1ng depends on the f]ow rate at the t1me of samp]1ng

. " and the tota] vo]ume ’of sample needed.to complete the ‘tests.
% ) -

1

SLubge , ' -

“

9

S]udée is the solids that have settled to the.bettom ot the
seddmentatign units. Samp]%ng shou]d}be'done when -the sludge being
withdrawn‘js at its maximum seliq?content. The usua]'point of sampling is
at the discharge end ofle pump. A

*
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when w1thdraw1ng a samp]e through a pipe and a valve a]ways allow

1

some f]ow to be wasted before co]]ect1ng the’ samp]e This action w111 clear

the 1ines and provide a better representat1on of “the f]ow

e

when sampling d1rect1y from the .flow us1ng a container make sure )

that thé container is clean. The routine Tab tests performed on sedimentaﬁidnv

units are™ : ‘ ,
Y- . &
a. Influent and eff]uens. Dépending upon the process and treatment units
S '

.before and after the.clarifiers the routine lab tests: performed are

1. BOD or COD. Especially usefu}ffor.aid in 1oading determination of
secondary biolog¥cal processes.

2. hlorine residual. . Water process and wastewater process‘usua11y allow

a maximum tota] chlorine residual in process f]ows If the maximum

is surpassed the coSt for treatment rises.

3. Hydrogen sulfide’ Hydrogen sulfide (HZS) is a dangerous gas generated

due to the decempos1t1on of sulfur containing organ1c matter. It is

‘a pr1me chemical that combines w1th ch]or]ne A h1gh cosficentration

l‘

- is not on]y daﬁgerous espec1a1]y in enc]osed areas but a]So the odor

<

" Jevel is increased. = -* - .

4. Floating material.

s

-

indicate

a.

.
°b
. “b.
.
"®
c

oy

F
<@

4

.
- " *
»
-
- - L )
.
L : . . .
. “ e . T
-

c

The flow through the unit is tbo fast '
Short - c1rcu1t1ng tak1ng placé.

Sk1mmer is not~work1ng properly.

.

-

0o

" Floating material especially in effluent samples.’

Baffles iu'the clarifier are below the surface and therefore -

allov floating matter 'to flow over the weir.
’ - -

£

~

f.—~

4
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The Federal and State regu1at1ons exp11c1t1y indicate in their permits
Y

that "no floating material should be present in d1scharge flows™".
5. ODOR. Constant bad odor is an 1nd1cat1on of poor, housekeep1ng
*

. 6. OIL AND GREASE The rise in Tevel of oil and grease in an 1nf1uent
Q

. %
samp1efas an indication.of an industrial contributor to the flow.

=5

a. Food processing

A

b. Mealt processing

1
N

c. Machine maintenance operations Y N

< . . -

-Qi1 and grease is ajdetriment'to a system.* It provides extra
operational problems such as grease balls. They have to be removed.'
They tend to plug 11nes, pumps and va1ves. Tney a11on grit to not
-on1y become buoyant but hard to,remove and maintain. 'OTl and grease
-contr1bute to excess1ve odors. The build up @f.0il and grease-

against baffles, scum removal units and weirs causes additiona] time

-
* .
* o

necessary in c1ean1ng ’ v < . ..

-

7. pH. In treatment processes a range in pHeis to1erab1e. It is,

. preferred to ma1nta1n a. constant pH but sincesit is costly,a pH -

[

range is the next step #Bertain biological systems cannot maintain

proper act1v1ty at h1gh or Tow pH's.

—
»

A drastic change in pH in influent. samp]es 1s an 1nd1cat1on of

industr1a1 daschange and should be 1ocated and corrected. A Tow

..

pH’ deteriorates pipes, va]ves, pumps, tanks.and other components.'

»

A high pH usua11y forms depos1ts on unit components causing excessive

/
problems in repa1r,ma1ntenance and componentrperformance.
‘ - R ' ;
- i - ’ .
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TEMPERATURE.

ﬁ 3
contribute:

"The change in temperature in the sedimentation units

o

. ’ - ¢
-a. The'increase or decrease of the viscosity of water in turn

.

T ~increases or decreases the settling rate of solids.

REMEMBER cold temperatur higher viscosity Tower settling.

T rate.

. N </ - N
b. The introduction without proper mixing of two liguids with
djffeqeﬁt temperatures, leads to stratification. Stégtification

- 4
.« 15 when there are two layers or more of liquid in the same

< - ‘
container such as 0il and-watef: Placing cold water ‘in with warm

\ water allows the cold to "settle" to the bottom. Placing warm water

" in‘with cold water éTTdys“tHe warm water to ““float" fo the too.

" By causing stratifieaiion there ni]] be a good possibi]ity of

short circuiting.q Short circuiting is when vé]ocity in a

clarifier is'greéter in some areas then another which causes
- ’rr poor settﬂjng. ) . . ' 'a§m~
*9. SETTLEABLE SOLIDS. Settleable solids tests provide a quick visual

observation of rate op sett]eabi]i%} of so]ids;.fhe'amount of solids

-

" settled, the composition of the sludge and the visua],dua1ity of the -

water.

2,

TOTAL SUSPENDED SOLIDS.

suspen ed matter in the flow.

-

- This test will .indicate the amougtqof

Design of p]ants Eék

into

o, . consi erat1on the suspended solids concentration in the influent, and
" the amount removed by sed1mentat1on process. .
11. 'TOTAL SOLIDS A test 1nd1cat1ng the tota] sQlids in the flow.

Total solids is composed- of suspended solids ‘and d1sso1ved solids.

46
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12.

water.

'systems.

The most common t?sts for s]udges are:

1.

. 2.

orgahie matter available in the sludge for deeqpposition.

3.

TURBIDITY.

. A vgry practical test that can be used in treated wastewater

TOTAL VOLATILE SOLIDS.

a.

OIL AND‘GREASE

" A test indicating the amount of fine suspended matter in

3

TOTAL SOLIDS. This test W1]] 1nd1cate Ehe % of so11ds 1n a

sludge sanpﬁe., Remeﬁber that the. thickest sludge that can be

pumped sHoqlé be removéd from the sedimentation units.,

This test will indicate the amount of

By’
comparing the volatile so]ids'With-fﬁxed solids ong can conclude

&

~Pretreatment in efficiency )

Too high a fi%ed so]{ds for exampls
1nd1cates a)h1gh velocity through the gr1t chanber and too
: h1ah an infiltration. gﬁ , - Y
b:= Poss1b1e TﬁGT]LPthon . e e )
C. Poss1b]e misuse of sa;1tary sewers by industrial users i.e.
gr1t bas[_§ not cTeaned in car washes truck washes etc.
d.

Possible excess1ve<2atter in surface water ;ources which cause
taste dnd odor, increased frequency for filter clogging, and °
possible interference in fToccu]ation brocesses'

011 and’ 7rease in s]udaes 3rov1de problems in e

decomposition of s1udge espec1a1]y in anaerobi¢ digestion processeé

Many treatment d*ants are des1gned 1ndpor '/ That is units

are covered. Th1s covering provides exceTlent opportuni ty for
dangerous gases to build up. \Gas such as B

a. Hydrogen su1f1de, a very dangerous gas. Though H2S has a

-definite odor after ahile one loses the sense to sme]] the

a7

s.'?f




3

Page 47 of 97

<

~
.

Py - . "’
odor andeprovides unsafe working environment.

x

One should test,
N

for HpS gas in enclosed units, wet wsT];, dry wells, sludge pits,

- - grease pits, pump houses -and any area that is not ventiNated or -

/

where a possibi]ity of HpS accumu]at}ng. /

;
- o
-~ , /
>
.
B

Fd

b. Methane, a very dangerous gas’ from-two points.
1. Methane mixed with air at 5 - 15% by volume if ignited ﬁi]}/.

T ' ’ . &
explode. < 7

2. Methane gas will disp]aé; oxygen and cause suffocation. /

’ 1nd1cator : ' L

determined'that a new range-provides a better berformance

“shspendéd solids,

. * Tests for gases are performed by use of special equipment feasy

to operate) for 1nd1¥1dua1 gases and a]so‘an oxygen def1qjency

-
. ;

3, .

> )

CLARIFIER PERFORMANCE depéhds upon des1gn cr1ter1a established by he

‘designer. Each type of process and.shape of clarifier will have range of

éésignizfiteria. Qperatioﬁ of these units should be with the raﬁge set unless.

I

/ : .
—— /

—‘.)

The ma1n indication of proper operat1qn/1s the effv¢1ency
Efficiency 1s\def1ned as how well a clarifier or process renbues the’
pollutants it is designed to remove. The formula is:

Influent - Efflugnt. x 100 :
Influent . /s

The formula is’ used fgr any pahémeter that needs removal from the stream,

s
such as BOD, suspended solids, turbidity, settleable sglids.

Y ; @
4
- N

‘xamg1e ‘ .

¢

Tests 1nd1cate a.influent flow to a clarifier contais €63 mg/1 of
suspepded solids. The eff]uent f]ow from the c]ar7f1er conta1ns 123 mg/] of

Ca]cu]ate the efficiency.

- , o ;
48 |

/
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"than gﬁtermrn;ng through lab tests the performance of the unit.

_Where DT m in un1ts of time °

Solution S ‘ K Lo
Influent - Effiuent x 100 LT e

Influent L - R T

(263 - 123) X 100 - ‘ . S
263 _ .- . o
: & :

= 53.2% of suspended $0lids was removed by the clarifier.

Design criteria of 4 ' o E
a.. Detention tTme.

b..‘Snrface'settTinQ rate - ' \
c. Yeir overflow Sate

They are easler to calculate for

* s

are guidelines an operator shou]d meet
By haying

a h1gher detention time the percent removal is higher. Bv Wav1ﬂg the surface

sett11ng rate and/or we1r 0verf]ow higher the percent remova] 1s lower.

REMEMBER’THAT THE ULTIMATE GUIDELINE IS TQE HIGHEST PERCENT REMOVAL ONE CAN

ACHIE%E WITHOUT CAUSING PROBLEMS ’ R D ’ ;

Detention time is calculated by using the formula

.

DT = Volume of clarifier ‘ . -
F]ow Rate - 4 '

-

’

Volume“of clarifier is in ga]]ons or'eybic feet.

.

Flow rate is in gallons or cubic feet per unit time (sec., min., hrs., days).
If the detention time rises and no problems arise then no

adjustment is necessary. Bg; if adJustment is necessary DT too low or too

~

high then by adJust1ng the flow rate w111 provide the—necessary correction

for detentiop t1me. e ' T

" The larger the flow rate the Jess the detentien time.

4

49 - .
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The smaller the

Examgle .

The volume of'a clarifier is 32,000 ga]lcns.

hours if/;he flow rate is 307,200 gallons per day:

Solution
L UR

Volume
Flow Rate

DT

]

32,000
307,200

= 0.104 days
k4

~0.104 =

7«,(

2.5 hours'

SSRGS

,’_ .QSAE’J . GG .

E)

P

!/

L

L 3

”

]

.9\5‘

L

\ .9
¢

S

flow rate the higher the detenpion time.-

<

Since the answer should be {nuhqurs*and 24 hours =-1 day, then

4 (%

Surface sett]1ngsrate ¥§ ca]cu]aied by using the fOr;;}a

[Tl 4

%h L
SSR =&%grfacetsett]1ng rate usua]]y has a un1t va]ue of GPD/ft2

e&’a
Q= F]ow rate 1n GPD -

SA = Surface area of c]ar1%§ér 1nf%al\

Example

the clari ﬁen{s 4 SQO 000 GPD“

So]ub1on .
SSR = Q_
SA
= -4,500,000
6,000

750 GPD/ft2

*:

What is the SSR’

- /

What is the detention f{;e in

‘A clarifier has a surface area of 6 000 sq ft2 ~The flow rate app]1ed to

v . ’
. -
i .
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Weir overflow rate is calculated using the formula
WOR = Q -y T .
S o , C
. & - ¢ ‘
Y WOR = Weir overflow rate in GPD/ft, N i
. o
Q = Flow Rate in. GPD. N
WL =:Weir length in ft. - ‘ )
. . <5 %
Example ) { Yo '
* N

*

A circular Clarifier with a weir diameter of 94

' Caleulate the weir overf]ow rate.

Solution
WR=0Q - - L
WL
* =74,500,000 ’
3.14 x 94
= 15,246 GPD/ft.t
\\ -
rl ae )
- @,

EXY

"ft. and a flow rate

\

of 4.5 MGD.

L

2%
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e : . Ih calculating for the ¥ total solids and total volatile solids,
laboratory experiments dre necessary. 'y %_T,, , v’ /
A . i ~ _TOTAL SOLIDS - ° |
Suspended Solids Dissolved Solids .

T ) 1 _ L

Fixed Solids ~ Volatile Solids Fixed Solids Volatile Solids

s

- TOTAL SOLIDS .
» I . sj ‘
Fixed Solids - Volatile Solids -

TOTAL SOLIDS is defined as all solids present in water/wastewater

flows, be they d1sso1ved or und1sso1ved -

SUSPENDED SOLIDS is deflned as the so]1ds present in water/

wastewater f]owsuthat are undissolved and that will not pass through a g]ass
Calrree o’ \

”

fiber filter. ;T g

" VOLATILE SOLIDS is defined as the so11ds present in Water/ \
wastghater flows that are capable of be1ng burned at a maxiwum tequrature
-of 6000 C. Volatile so]1ds ‘are so11ds that decompose fo bacter1a\ actlon
FIXED SOLIDS is def1ned as the res1due sollds after'burn1ng at

6000 C. They are the solids that do not decompose ea§11y due to bacterial

L action. - : el L

& —.

o . Remeﬁber, to make adjustment in operation«the most f]exib]e

~

‘adjustment is the pumping*rate By s1OW1ng down the pumping rate one can

change SSR, WOR, DT and,therefore 1hf]uence % remova] ' 2
RECORD KEEPING M _
- ' i A‘*lt_li_lmportant to ma1nta1n rout1ne records not on]y on lab resu]ts

-

but g]so on plant opetration.

-

-
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'An-operator should develgp records pertaining -to:
a. Type of component to include manufacturer, suop]ier,'hode1rnumber, date
purchased, dite placed *into service.

b. Type of 1ub£icant used by ‘the component and what ‘substitute can be used.

c. If it is an electric. motor the opiginal amperage drawn-by the motor and

_. " _motor + pump, motor + \rive plechapi¥m

‘ . . . N e
d. Routine maintenance performed on components. ™
~ , - . ‘/
e. Date and length of time component is out of service. ~"3
‘ . —~
| f. Any pertinent information necessary,to maintain units and components.’
— g v

Record keep1ng aids the operator in comp1et1ng his work eff1c1ent1y
It redutes wasted t1me trying to find the 1nformat1on necessahy to repa1r the
(
unqts It provides the f]ex1b111ty necessary by operators kmowinge about a11

facets of plant operat1on That is-no one person keeps the 1n£ormat1on and

* knowledges in their "heads". R < .f
. v \ ‘ ,
START UP L o NE
. In starting up a c1ar1f1er an operator should before a]1ow1ng any

water to flow into the un1tr” - . o

y v . LY

a. Become familiar with the positions of the components.that will be beToh

T ™ . ‘ . )
_ water, A good way of recording such informatiod is to take photographs ™
' . R \ )

yide shots and c1oseup5' . : \ ‘ L
b, Remove a11 debr1s in the c1ar1f1er, ports, p1pe wells, p1pe outlfts, \\\
? s
—“Vs1udge sumps. -~

- -~

‘ gql c.' Make sures that chains, sprockets’are in the proper, position:

-/d. If the sludge collector has sqdbegee blades or flights that they are

2~

-

proper1y a11gned and positioned from th f1oor of the tank and are free

53 (0 .




. f. Whj%e she unit is still empty, turn the.mechanism on and Tet is make
-~ ] -

| \//(\ . S w‘ \ e
.. ' ‘ - - Page 53 of 97 |,
' ) A — e e

and not stuck to-the bottom. - ' . "'1 . ¥

e. All valves are functioninb smoothly.

, oL s
several revolutions. “Check for smooth operation. Remember, some units .

“have water lubricated bearinos. ‘Make sure that the bearings are

. .

lubricated.
N

g. If the sludge collector has flights make sure that they are

‘s

operating correctly and are not askew; & that clearances from the wa]ls -
~ -

: >

are met.

~

A .

CSHUTPOWN - . ‘ ' | -,

- « - -
. In shutting down a clarifier, the operator should take 1nto
L]
consi-deration the ant1c1pated 1ength of time the unit is out of service.

It may be wise to vhake repa1rspahead of scheduley if the unit is being put -

out of service.for a few days. Example: A clarifier.is being drained for -

-

repair of brokeh and.jamﬁEd flights. , One should schedule an inspection of,

4

chain ‘and sprockets or any,component even though the routine schedu1e is

scheduled for a month later. . W

~

The procedure to shut-down a‘clarifier is .to:
. . P rn” . '

A Shut off or divert~a1]ﬂf1ows from the unit. . “\. . -
e P . . . - . . ' -

b. Turn off all eTectric’power)to components of the unit.

c. Start drpining the unit. Remember a sedimentation unit contains a
Ve o, - i . .
large volume of\water vhich wi11'have to be disposed of.

-

-

‘d.  As the draining process 1s go1ng on wash and scrub all componengs above '

the water level. Th1s prevents any dry1ng and hardening of SOT]dS,Eaﬂt.

sTudge and grease to the components which will reduce the cleanup t1me

’ . ) °

»
1ater x : . - R
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maintenance
o

Make sure that flights and squeeges are remained wet if the unit is not

going-to be .out of service a 10Qg time.

>

‘ . - { o ]
If the unit is out of service for a- long time remove the flights and

protect them from &rying up.

Store in a damp place.

Any exposed metal should either. be re—painfed,or coated with oil or

gréq;jj;p,stop ény oxidafﬁonf?rustiﬁg) taking place.

Photograph.and record any damage to components.
better uqderstangiﬁg of unit operation a%d length of operation of each -

‘component,

-~

or problem area.

~

e

-PREVENTIVE MAINTEAANCE

.

~

o]

~

" This will mnﬁﬁea

This ;also could pESV?de information of next possible repair

The primary funct1on of - the .operator is to keep the p1ant

~
R

ants from the water.

To

’

_ C1ean1ng%

'Lubﬁ1cat1
Mechanic

Paintings

N4

Rep]acen%nt Sf worn céaponents

Wear meag

.

»

ng

1 adJustment

[

urement -

3

" operating ponract1y which in turh w111 prov1de\the

"environment”" to remove

{ +

Pr@vent1ve ma1ntenance takes into conS1derat1on !

correctly bpevage the plant on%\?as to consider preventive

PM). PM is defined as reducing the possibility of major Fepéir.
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-1. Baff]es - The baff]es in a sed1mentat1on unit shou]d be cleaned regularly

B

R
L f— -

CLEANING _An operator shou]d clean a]] components espec1a11y

.
) c.
.
N .
" e
< o " — LA 3
.

components that are agbve the water surfaee

w*~4~-~—ﬂThe best*he]p an operator has in cleaning is a- wateF‘hose and

brush §

y . -7 N
P %

LS

by hOS1ng down the un1t, and any hard “caked" mater1a1 reioved

w1th a:scraper or brush. Do not allow mater1a1 and growths to accpmulate

on the baffles. They are uns1ght1y and cause problems by .making remova]
of nuts and bolts more difficult. o , . '%
2. Chains —~Chains should be kept‘c1ean, free of dirt and sﬁﬂids bui]% up & °.

4
if the unit is not the type that is 1ubr1cated a simple rinsing repoves

the s011ds If not removed a brush will come in handy : § " -

3. Drﬁye Motor - To clean the motor turn off the area around the moto

S

. should be cleaned. DO NOT SPRAY ANY WATER ONTO THE MOTOR. Use a ;Samp :

rdg to remove‘any solids accumulated. If arty “Tubricant has adhered to

; - : ere N

tHe motor, clean- 19 up us1ng Tl . - Y e
;o *

Rags ’ : o ’

. J“ .g\ i" ’ ‘ - N /. N :

b 5!So1vent after most of the 1ubr1cant is removed ’ ' D
r . L~

4._ F11ghts - Flights that surface and are also use@ as scum‘sk1mmersish0u1d

i
be c]eaned ~Th1s d]ean1ng will prov1de a betten. visual observat1én of

. the;cond1t1ons of the f11ghts

[T ECNRRVIPRININ

5. Gear Box - The oearrhoxes should be c]eaned Use a damp rag to r?move

qﬂ]mds. Use rags éo remove excess’]ubr1cant. You may have to [usg

solvents. Make sure that a 11m1ted.amount is used. Do not ‘use eﬁcess
soWents. . S o s f

N ’. 4 56 . ,. 3
3o A - _ i
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6. Grease Pit - Grease pite should periodtcally be drained and cleaned™

using hot soapy whter and for hard to remove grease, a brush.

- T

7. Pump - Turn of f the power -to -the motor Pumps should be c]eaned us1ng,

a damp rag If there is a need to use so]vents to remove any grease

S

do not use an .excess of solvent. ‘Make sure that the hard to get p]aceé

are also cleaned. - e LI U A

8. Rails - By cleaning hand rails and gugrd rails the plants wi]]‘1ook *
A _ , ‘

better and provide a cleaner and healthier enviroament to work in.

9. Skimmer and Sk{mmer Trough - Use a hose to remove any solids build up.

Th1s will provide ease of scum removal. Since seum is mainly -grease,,,

-

you may have to use hot water. Turn off the power to the skimmer if
brush1ng and scraping has to befdone (
10. Sludge Well -;After pumping of sludge make sure -that the we]] is cleaned

and rinsed with water. This wi}l reduce odor, flies and solid buildup. = &

11, Sluice Gate -5C1ean the gate using water;\ By é]]owing solids to"build

up aga1nst the seal of the facefp]ate or gate gu1des, the c]os1ng and

open1ngs of the gate will be d1ff1cu1t

e

12, Te]escop19\¥a1ve - C]ean the vaTJe u51ng water Do not a]]ow the s]udge

~to remafn on ‘the outs1de of the JaLVeJ It the s]udge dr1es, the
2 movement of the va]ve will be%d1’f1cu1t T ’ )
13. We1r - Clean the we1rs of any soilds and b1o1og1ca1 growths. Use-a
brush om broom if necessany " o | ? ’ -

-

R
LUpRICATION Lubr1cat1on of any component depends upon the

manufacturer s spec1f1cat1ons Do ndt over 1ubr1cate the components

Use safety'praot1ces wheref1ubr1cat1ng Examp]e: When Tubricating *

d H

. N
. ol ' -
. . .
> © -~

. ‘ i 57 { ‘.! ’ Y
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a chain do not apply the 1ubr1cant while thé chain is*in motion. Turn the

power off and then app]y the 1ubr1cant Most Units shou1d be 1ubr1cated

¢

%

while the unit or compoment is NOT in not1on ' . o

— e

e N

- .~ e o _—_‘-_.%._- —

: part of preventive maintenance. }

[ S
-

T TR I TR Y

1.

'ra1sed or 1owered to stop the escape éf solids to the effluent

1.3.

“MECHANICAL ADJUSTMENT. Mechan1ca1 adJustments are a very strohg

Bafflék - should be adJusted to prov1de the proper rﬂtnnt1on'of f oatang

material and/or directing the downwara Flow of, so]1ds. Baffles hould be

* D Y
Cha1ns - Chains shou1d be 1nspected forafree movement of the links. It.

should be adJusted to provide m1n1mumés1ack Remember that too tight a

* chain will cause probﬁems too. If the charns are used to-movexthe f11ghts

for s1udge collection an indication o} %he need of adJustmenégtor )
slackness ts when the flights that surfbce for skimming remain below !

J

the surface assuming the water level Has not changed.

) 5
H
i .
!
3
]
i
|

H

1o«
H |
!

Too tight a chain and the unit will s {

bbserved by the r1g1d1ty of the cha1n A properly adjusted chain shoy1d'ﬂ:

Al

]
i
)
]
‘\
4 - ’
. . j
i
train. - This tightness can be
¢+ N ’
h
hiave some give. . - i i
\ l ; R — :
Drive Motor - A drive motor can be a usted to be aligned with the gear
. U
box or pu11ey or pump shaft The 1nd1getion that a drive motor may need -

a11ghment is, a wobbly shaft or ex ess%ye vibragion;

3y

Ut

Qo

A et A A
e dodon vie.

}_ . N e,
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Wt

Flights - Flights should not rub against the walls of the unit. <Al
. ‘. 4 J . . . s

Gear Box - The gear box shou]d be a11gned w1th the motor and drive shaft.

flights should be parallel to each other.

6.

10.

. An operator should make sure that such units (motor, gear boxes etc. )

/4. Volume of. s]udge per stroke using a pos1t1ve displacement pump.

. Sprockets - The sprockets ale adjusted for: 0
‘& Wobbliness - |
s * ¥ J . - . ., }

a ) y [
_b. Increasing or, decreasing the slack in the chain

e

! . . K
should sremain aligned or else, excessive wear of shafts, sleeves and/or

"Sludge Co]]ect1on Um1ts - Squeeges a#e adjusted for distance from the
"floor of the c]ar;i;er. The sludge Lo]]ection?mechanism (flights or rai]s)
“"are balanced._ A drag by one side wifll cause stalls or excessive wear.

Tl ‘t
. ~Sk1mmer Arm - The;arm is adjusted to%sk1m the surface and not drag be]ow

_at the skimmer trbugh. . ! . y , b

¥

gears will happen.

Pumps - Pumps are adjusted for:

a. A11gnment with' drive motor ‘;1f_ . /7 .
b. Sea]‘water rate of flow ; .
c. Imheller clearance. - ;’ +
‘Shaft - Shafts are adjusted by mak1né sure that they are a11gned w1th
‘drive mechan1sms Also the rotat1ona1 path 1s “circular and .not e11pt1ca]

that is there is Eb wobb]e in-the shaft as 1t rotates. ©~ - , :

] ! )

: ? 3
the water surfacez? Adjustment of anp is also done if- the mechan1sm sta]]s

)2 - P B H

i P \ 1 3 il
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11.° Time Clock - If any unit operates due to a pre-sed time clock, such ,

N

c]ocks can be adjusted to increase or decrease the frequency of. operation.

That is, sﬁppose the s]udge pump operates from a t1mer to operate l

5 minutes every 30 m1nutes This rate’ may be toe slow, since one not1ces
- s]udge floats, then the frequency or rate of operat1on should be

increased to 7 minutes %every 30 m1nutes or 5 m1nutes every 20,m1nutes s
- @ \
12. Valves_- Valves are adjusted to a11ow more flow (fu]]y open) to less flow
[ . “ 3
"(partially open). Adjustment is also done on valves that do not seat

. properly. That is they allow 1eakagefnhen fully ¢losed.

113, Weir - By raising or lowering adjusta&]e weirs, the depth of .the

c]arifier is changed. Thereforevthe design factors of détention time is »

e

- s . ") > - .
chaqged. Weir adjustment is necessary when the weir overflow rate is

LY

not, uni form across the whole length of the weir. "This misa]ignment will
‘ - l '

+ < B . Al 1
. settling of solids. J . P !

, PAINTING. Painting is one of t&e most important PM done by an

H

operator. High humidi ty and corrosive gTes can increase the rate of plant )

- A

i, ' I '
deterioration. Paintina surfaces suchasr ; .

Ei. Drive motors ' (casing) { 3 f o
2. Gear boxes i. o i
fé. Piping (color coded) 3 . t ' g
14, Pumps - . i P,
5. Ra1l;g - i R -y
; ) Do Ni T pa1nt over name plates {nd numbers. If poss1b1é do not
o .

-paint ‘over nuts and bolts and screws, especially the threads. Remova] of

AN 3 j '
| hardened paint is very difficult. If nufs and bo]ts_and SCrews Lave to be

-

.
- . - Y
a e C N
- . .

L 60. .
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hoins s s
-
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i

cause short circuiting; and hydrau]iciover1oading‘upon the weir and poor

.
»

~
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painted, app]y a light coat and if re-painting s readed to ~emove the o]d

paint and apply a new coat. Keep the pa1nt on such components one layer

thick. ‘
. ’ c .
Painting components that will be in contact with water continuously

should be painted with &poxy paint. M?g only.-what will be used.

REPLACEMENT. Replacement should be done of components indicating

wear or that have malfunctioned and which cannot be repaired. Im some cases
- : ’ ' A

it may be cheaper to reptace a unit rather than repair it. Take into
consideration man hodrs, repair too]s ang naterial. i
Replacement of components such a;: .
.} 1. Baffles that.have.corrodeds * . «» - ot
2;- Chains that are worn or broken. | \
3. Fire-fighting equipment that are corroded and deteriorated.
" 4. First aid kits that have dated material. ‘
.5. Flights that are worn or broken. , '
6. Pumps ) ‘ 5,‘ ) —T——f
7. Shear pins that are worn, broken, or. have been used’ severa] tﬂmes.‘ .
"8. Shoes on flights that a are worrd, 1obse or broken. - : "

9. Sprockets that are broken. 3‘ ¢

10. Squeeges thatJare.worn.x

4

-~
Ll

wear Measurement of compbnents is importagt. -
§

Th1s is why it is essential to know the or1g1na1 measurement of the components

B . L e

it ' WEAP MEASUREMENT.

If no such record ex1sts then stant a set even though the unit has been in
service, This will give a starting po1nt
Wear measurements "are done on such c0me3ents as:

s a

’
.
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and chain. - : “° -7 e .
) 6; e o i

) - .7 ‘ Page él_'of 97
T . , -
1. Chains’ : *

.
a

-~ ) 4

2.+ Drive Motors - The amperage it is”drawing - a’change from the original

amperage 1nd1cates a change in durrent drawn on wh1ch trans1ates to

e ’ .

money. . : :
3. F11ghts/s1udge eollection units - a change in thig component 1nd1cates
either a drag ftpon thesdr1ve mechan1sm or an improper s1udge collection.
4. Pump wear measurement of pumps - usua11y are done upon shafts or s1eeves,

1mpe11ers and p1stons and piston walls.

, .
5. Shoe - wear«measurement shou1d be done on random numbers of shoes in the

c1ar1f1er A high rate of wear 1nd1cates an excessive drag by the flights

"
v, . 1~

Skimmer am - the wear is, asda11y upon-the guides of the sk1mmer trough

and the skimmer arm.
- . i ~ v
7. Sprockets - the wear on the sprockets could cause the teeth to break off
|

which cou]d “cause “improper movement of the chain.

These components need constant attent1on .

-

. Any mov1ng part that makes contact with meta1 s~ concrete or even

f ] 2

wood- shoqu be checked for wear. A record of the dbservation or wear: - TV

,determ1nag1on should be kept and reviewed. Such review could provide advance
) i ,
warning of; poss1bTe breakdowns and 1nterrupt1on in operation. .
n e >
h ’ o ‘ k] «

-
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/ GAS VENTS — -
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SETTLING COMPARTMENT
SLUDGE DIGESTION, -
“COMPARTMENT —

) ’, ’
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, Imhoff tank ; | . {L . |
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- IMHQFF TANKS L . o ’ AR . “
. - - t
* . . . - \ X 4
N N Imhoff tanks are unjts that incorporate two:p?{gtﬁpfes of waste
A treatment: ‘ e S
e e, \
1. Sedimenta‘ion ghd e . - )
2. Sludgé digestion I .
\ - -

The shape and design of Imhaff tanks vary. It may be oircu1ar or.

rectangu1ar or have 4 s1ngle or deb1e sludge digestion compartment, " The-

\ ‘ ' ' sludge may be removed mechan1ca11y (Ts1na a pump) or manually. However the‘
-shape or size of Imhoff tanks have these basic sections: _ ’
—_— - -, N « :«‘
: 1. Sett11ng compartment  ° - = s S
2. Sludge digestion comparﬁment L ) o - i
[l . A ; .' ) 4 IR .
3. Gas vents - : .
. ) 3 . ; ) * )® )}
" 4. Sludge draw-off lipe. /7 .= )
, SETTLING COMPARTMENT - ¥n this compartment the process of sett11ng takes

*Sy H -y . Wy - M -2l
L placeu‘ Sett1i is a phxs1ca1 process that separates the so]1ds from Tik

H .
)

L

. . : the. water wh1ch they are‘suspended in. The separat1on is pue to the

A force of grav1t that 1s;act1ng upon the so1tds The f]ow conta1n1no

T’ ’ Yoy o
»  the’ so11ds has a ve]oczéy over 2 ft/sec and by s1ow1ng the f1ow to )

4 "'\ LY

o be1ow 048. ft/sec the sgl1ds will beo1n to sett]e v ’ Dy
Y i A .

’ The 1nf]uent to the. sett11ng compartment is contro11ed by the
P& . INFLUENT BAFFLE, InfTuent baff1es in Imhoff tanks prov1de the barrier
_ "+ needed toEi' | . : o . '
’ **~'; | T a. Slow the water ;, '(I B Y "}. | :
. ..B. Stap the turbu1ent mixing of water in the ‘tank and water being-
. B o éfided to the jtank.‘ T . ’ " o

.
/

(A
B ep)
e
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" c.. Direct the settling solids to the bottom’o%*?he comp:;tment.
There is also an EFFLUENT BAFFLE. This baffle provides a barrier
between the o0il, grease and f]oating material and the effluent weir.
- The bottom of the sett11ng compartment has a SLOT in it to cause
" the so]1ds to fall through to the sludge digestion compartment The
s]ot is designed where one side overlaps the other w1th a spacé between
them of approx1mate]y 8 Lﬁches The overlaps in the s]ot 1s~to'prevent
any. so11ds that rise in the digestion compartment to re-enter the
[ > ;

settling compartment i

R WP IPE

-

S1nce the sTudge is decomposed a by- product is methane gas < This
go H
gas if accumulated in quantlty could be used as a source of poWer but

in Imhoff tanks the amount of gas generated is not in large quant]t1es
{

to be useful but if a]]owed to bu1]d up-in the tank could be a@%ource
{

&

" of danger. To ‘avoid the dangers of exp]os1on GAS VENTS are bujlt 1nto :

* the un1t to allow any gas;generated to be vented ¥pto the air.

- m—nw..w

Since the process of éett11ng allows the water to be s]owef down to

1
ause the solids to settle, the process also causes any oil or
f \ . 3 .{

to float to the suFface. §A1so 0il and grease floats to the surface

. of the gas vents. The 01i and grease should be removed and d11 osed
‘ )

|
|
;
f
é
)
|

x
of properly (incineration ‘or landfill for burial).. The 011 an? grease

_sometimes stored in a uniﬁ known as a GREASE PIT.

. PIPING in “Imhoff, tanks is used to prov1de

i
¥
i
i
Ty
i
i

i

»b. Sludge rgmoval = s

.. . ' i

a. Inf]uent - eff]uent fTow 'iﬂt - ' i
]

}

1

i 3

*
I3
N
v
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'NORMAL QPERATION J

. solids is removed.

maneuver.except Dumps and the,va1ves .

o 1]
.

v

PUMPS are mainly used in Imhoff tanks systems to pump the influent
flow from the wet (gﬂ in the plant ‘to the setthng compartment, or .

to pump the effluent from the settling compartment to the next stage“

"of treatment. . T e -

v
q ) -

&

In some cases sludge is removed from the sludge digestion compartment

-

o

using a pump but in most cases sludge is removed by gnavity and the

’

‘pressurekexerted by the weight of water above thensludge: )

Since there are open areas and edges in Imhoff tanks and that such

a}eas are uangerous, then RAILS are used to provi%e the\necessaryisafety’ '

in preventing someone f}om fa1]ing : § . T, - ’

\ ! '
VALVES come - 1n many shapes and sty]es The most dpmmon used ih

, Imhoff.tanks are gate valves and te]escop1c valves
-

WEIRS are components of the Imhoff tank at thp enﬁ\of the settling -

% compartment where the efftluent f1ows over to the hext unit which could be:

"a

a. Trickling f11ter . e " o -

b. Stream - k1ver

c. -Sand filter

AY

»

|
|
:

&

/

e

Operation of an Imhoff tank is to

’ .0

make Sure thatgthe maxi mum amount of
Imhoff tanks have noﬂmovable par§s that an operatc% can_
)

\ 4

The operation of an: Imhoff tank is: - S

» PR

Making sure that the pumps ‘are funCt1on1nq correét]y

The removing of sludge disposal. ‘4
‘ = . L

~

4 v
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o ——————4, The remaving of sludgé from the digestion compartment should.be done"
- : L . Jd . N - . ) )
‘ ~‘ |V sTowly. Spread over a period of time. Sludge withdrawn too fast causes
the rdw sludge to rise to the surface in the gas vents. If this happens * -
-] "dilute the sludgé with water. ' . ~
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“c. The digested sludge

_1:'.BIOCHﬁMICAL OXYGEN DEMAND (80D) OR Memrcar oxveen DEMAND (con)

SAMPLING ‘ .

-

"To be ab1e to determine the éfﬁ%ttiveness of theplﬁhoff tanks; one

should sample the: e . 7 .
a. ?nf1uentvf1ow ) 3%? gl o
b. Effluent flow and ’ - : N :

The influent flow should be sampled before;%ny mixing in the tank

takes'p1ace The best pvint of sampling is on the discharge side of the pump.

If the f1owﬂ1s gravity fed to.the tank and there is no place of samp1e from

in the 1nf1uent side of the tank then one shou1d samp1e the flow from the °

1ast manh§1e béfore thé Imhoff tank

. The eff1uent samp1e shou1d be taken” after the f]ow is over the =

Ny

weir. Thé samp1es ‘of digested sludge can be taken- when s1udge 1s be1ng

removed fyom the d1gest1on compartﬁent for d1sposa1 . o ®
LABORATOR? TERTS Ce e v : ®

In most cases a

-

}Sam les shou1d be stored in. proper conta1ners

is acceptable. The con&a1ners “for stor1ng samp1es for

shoqu be g1ass ‘ ' ‘:

-

The typ1ca1 1ab tests performed on samples from the influent -
’ - _ . ! - 4
and eff]u%nt»are . . ) - N

4

!

. A }égt usefu] in determ1n1ng the 1oad1ngs upon secondary b1o1og1ca1

proce§s" . - o < S
. « v ”’ . B ’ N - * . ’ \/Q
R N ) . » .
i s “ %
= 6 8 . ” ~ - - '
e \
Al ° : v A-~
. <. e
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2. CHLORENE RESIDUAL - ‘This test is performed only on thé chidrinated

effluents in determining the maxifum total chlorine residual 9n process

S . .
. \ -

flows. -, ,

-

» o ' * ’
3. FLOATING MATERIAL - F]oating materia1 in-eff]uent samp]es could indicate:

[y

" a. The’t]ow through the sett11ng compartmént’is too fast. S
P - . -

b Short cmrcu1t1pg is taking p]ace

J- ~
,t‘Baff]es 1n;the sett11ng compartment are below theisnrface, therefore’

~ a11ow.f]oating material to -flow over the weir. .

Fedefal and Sfate:regu1ations explicitly indicate in their permits that -

>
4

" "No\floating material should be present in discharge flows". - ° S
4. ODOR - A test that maigly depends upon. the sma]]/éensftivity of the
\operator An excessive odor indicates poor processes, bad housekee ing,

“ or h1gher than norma1 s]udge d1gest1on. ,

5. 0IL AND GREASE - -The . r1se inwthe ]eve1 of 011 and greaserin an influent

sample is an 1nd1cat1on of an 1ndUstr1a1 contr1butor to the f]ow such ds:

Bod processing . -,

v . i ! .l
b. Meat processing - . . _—

c.- Machine ma1ntenance-operation) - A )
0i1 and*grease is a detriment to a system It causes such prob{ems as
odon(/p]ugg1ng of.-1ines, pumps and c1ogg1ng of gas vents |

6. pH - A very s1mp1e test that could 1nd1cate an 1ndustr1a] d1scharge
A‘bH lower than 6.5 could cause a faster rate of deter1orat1on of p]aht
components. Very'Tow pH or very high pH alters the b}o]og1ca] activity
of the m1croorgan1sm 1n s]udge d1gest1on It may even destroy the
m1croorgan1sms and therefore halt the d1gest1on process i .

-

- ‘

6’9" T .
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SETTLEABLE SOLIDS -.A very s1mp1e test that prov1des a quick visual
observat1on of rate of sett]eab1]1ty of solids, the .amount of solids \
settled, the compos1t1on of the s]udge and,the visual qua11ty of the
water (color and f]oat1ng mater1a1) )

TEMPERATURE - The change in temperature affects the sedimentation and

d]gest1on process The increase or decrease of the viscosity of water
s 7 . . - - .

in turn increases or decreases the sett]ing rate of solids. Remember
cold temperature higher yiétosity lower §ett1ihg rate.

The ihtrdduction without proper mixing o%,two 1iqdids with dtfferent

temperatures, leads to stratification. .Stratification is when there are i

¢

two Tayers or more of liquid in the same container such as water and ojl.

Placing co]d water in with warm water allows the co]d to sett}e" to the

" bottom. P]ac1ng warm water in with co]d water alTows the warm water. to

<

) "f]oat" to the”top, By causing strat1f:tat1on there w111 be. a good-
\ poss1b111ty of short q1rcu1t1ng and therefore pQor settling. Short
c1rcu1t1ng is def;hed as the ve10c1ty in thé settling compartment is’
., greater in someareas than another. - - >f‘a\. R T
“9.,.TOTAL SUSPENDED SOLIDS - This te ) dicate the amdpnt of suspended
7" matter in the f]ow e
10.¢ TOTAL SOLIDS - This test will indicate the e@ount pf total solids in
' the f1ow; - -_" - _' : S ~
Testsﬁconducted on sludge samples aré: | E
0i1 and Grease . - v: ’
Total Solids '”' . ' -
-Total Voiati]e So]tds e - ?/// .2
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é]udge ana1ysis'of'imhoff tanks can on1y°indicate the condition'

of the sludge being withdrawn. Tt is d1ff1c5$t to determjne the cond1t1on
of the sludge in the sludge d1gestpon compartment because‘%f sampling ' .

d1ff1cu1ty and that the s]udge is nd’—he1ng heated and mixed, therefore

1ayers are formed and a representat¥ve. samp]e cannot be taken

o [

. There are twe /2) basic bas‘tests ‘that shoyld be pe foqped if
the Imhoff tank is-indoors- ' o ' r) ‘
1. . HYDROGEN SULFIDE (HpS) - A.very distinct odor of rotten eggs indicates

theé presence of HpS. It is a very dangeroos gas that not only displaces
oxygén but also is a poisonous gas. “This gas.has the capability of
daﬁdening the sense of smell after proTonged exposure to it which could
” cause the operator to fee],secure;
.2. METHANﬁ - Methane gas (CHy) is a dangerous'gas if it accumulates and not
” only d1sp1aces oxygen but the right m1xture of air and methane can cause
exp1os1ons if 1gn1ted ‘ _
. A Simple oxygen deficiency test will indioi>e~if the environment

1s unsafe to work 1n

If the tank is ‘indoors make sure that ‘the ventilation system is |

- ~

working proper]y . . / . N

" o

The operat1on of any Imhoff ¥ank depends -upon the des1gn criteria

-

-

that is estab]1shed by the designer. . .
The ma1n 1nd1cat1on that the process w5 remov1ng ;ﬂ% max1mum amount,

of solids is the efficiency criteria (pewcent removal).

~
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‘ * , : Th; formula £o uée is J .
. - - Influent Concentrgtion - Effluent Concentration
) : , Inf1ué} Concentration. .- x 100 .
o or InIa 0up x IQ - , . -
E;amg1ér ) » | - ’
} - _Detenning‘thé:éﬁficiency of an Imhoff tank if the suspended solids
concentration is 165 ing/1+and the effluent concentration is 85 mg/1.
“ T Véo]ution T s \ } ’K 4 ‘ S -
s " I"I; QU 100 o c )
- o =.%§§755§§-x 100 X o y i
: E'%%g-; 100 . L Y S
- = 48 5% A i ; e a
" An Imhoff tank’ 13 bu11t to baslc spec1f1cataons of
; ‘ ., a. ”Detentﬂon t1me . ’ ) .
. . _sb. Surfaée settﬂ1ng ra%g N 3 .2:4,. RN '
¢ . c. We1r oveleow rate ; i‘ = .L’ — i s 5 “'
i " Thése des1gh cr1ter1a set by the deslgner are gu1de11nes an’

oparator should meet. It%is easy to ca1cu1ate these cr1ter1a. An operator

sbou]deremember that ihe u1t1mate gu1de11ne Fbr,proper operat1on 1s<¢ﬁ%‘

- h1ghest percent’remova1»ach1eved without caus1ng problems. To achieve a

know1edge 3f performance éff{c1ency one‘shou1d try and a]ter the des1gn

» 9 -

cr;ifr1a of the Imﬁoff tank ' -

A o
" DY
‘-i'!ﬁ‘g.

ek

‘e




. Ex. GPM or GPD.

. ) » ~ |
[ " : |
Q .
cN .y v pade 72 of O,f__
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Detention time -is.calculated by using,the formula .
4 DT = Volume-of - sett11ngggpmpartment v ;oo
. .. Flow Rate» . . \

/
Where ig is in-units of. t1me (hours, minutes or seconds)
Vo]ume of sett]1ng compartment is in gallons or cubic feet v
)
F10w rate is in ga]]ons er cub1c feet per upit of tﬂme

| coh

The .ysual geometr1c shape of the settling comp)rtment is a pr1sm

Therefore, the formula to use 1s

Vo]. of pr1sm = % X.h x b s L ) "
S . ~
® h = Depth of the compartment

b

Width of the compartment | "

L = Length of the compartment T : -

{ To change the detention time, the usual;variable factors are

¢

a. The depth of the compartmeni . S
b. The flow rate . ‘ ¢

“If the tank has an adjustabie we1r by raising the wet: the vo]ume

2 -

‘ \\} ¢

[

18 'II'ICY‘E&SECI and tne de“tenuon t1me will 1ncrease 83 the weir is not

T

¢ o«

adJustab]e decreasing the flow 1ncreased detent1on time and 1ncroas1ng the

-
-

-flow decreases detent1on time, » - ¢
]

Since the orﬁy variable for determining the surfa(:e setthna rate

(SSR) and we1r .overflow rate WOR is the flow rate, then ca]cu1at1ng for °
- & . \

SSR and/or WOR is very easy
s8R = g .

oy SA i : - )

»
[%4]
(2]
e RS
1]

e . .

Surface settling rate in GPD/ft? ’
;o ~ .- b

(\“ 73 . ‘. \ ‘ ) “.
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. | . 1
W :ii;jin,éPD o . ' ; o
SA = Surface area in*ftz _ B . ! : !
& ) 'g j
overf]ow rate in GPD/ft. - " ;
= Flow/rate in GPD Z:
WL = Weir Tength in ft. o Y o
Exemple r . <’\ S v i

,/

.,';ymﬁeﬂ\\ThTe o? the sett11ng compartment of an Imhoff,tank is

450 gallons. What is-the detent1on time if ‘the flow is at a rate of 110 GPM7

. Solution . -~ . : ‘ : o, S oL

DT = Veol. S

S \
= 2450 Gal. -
110 | Gal. per minute . S - 1
. 4 . l‘ b . . .
= 86 Minutes f T ’ _ ~ .
or = 1.4 hours. - // , I
Example ’ , o <‘\ e R ; . v s .&
L The dimensions of ‘the sett11ng compartment of an Imhoff tank i 1s
<

9 ft. w1de 8 ft. deep and 35 ft. 1ong Ca]cu1ate.iqe surface sett11ng rate

1f the pump capacity ]S at 110 GPM. Answer in GPM/ft2 SO Lt v
Solution . ) ’ 3 . o . , ;57?. A
ssn;,gﬁ e - | -
© =110 GPM (e L ) '
N g ft. x 9 ft. - . .
j\ - %="1.53 GPM/Ft2 > o
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Example ' & . ‘ ! ! ]
‘. What is the weir overflow rate in an Imhoff tank 9 ft. wide R
(the weir length), 8 ft. deepand 35 ft. long if the flow rate is 110 GPM.
v Answer }n GPM/ft.‘, . . - '
a Z ,/
Solution _ S S )
3 WOR = Q_ - ’ S g .
[ WL o i T o . j
S s1oem G B - '
- 1= 12,2 GPM/ft. \ ‘
: %
In calculating for the % total solids and total volatile solids, °
]aboréto;y experiments arejng%esséry.’ . o . 3
) ' 2 : “TOTAL SOLIDS - ~ ‘
- X ' ‘ — t. — —
Suspended Solids | Dissolved Solids - !
J . P | I : !
v, Fixed Solids Volatile Solids _ Fixed Solids  Volatile Solids
3 0_ s' - : . - B ) . e hat
' TOTAL SOLIDS .
L i , ' . ‘
Fixed Solids : . Volatile Solids - ‘
2 J 4 7 K* '. . i U
TOTAL SOLIDS is defined as 11 so1id§.ﬁresent in‘Wg%br/wastewater‘ v
. . . y o .
flows, be/they disso]ved.or undissolved. BN ] g
SUSPENDED SOLIDS is‘defined‘a he solids present in water/
8 wastewater flows that are undissolved and that will not pass thrdugh’a glass
< 3 : .
fiber filter. : " ' :
* . VOLATILE SOLIDS is defined as the solids present in water/
° wasiewater flows that are capable of being burned at -a maximum temperature
of 600° C. Volatile solids are solids that decompose to bacterial action.
\)4 - ; o

. 75'“& < )
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.ﬁIXED SOLIDS is defined‘a!.%ne reeidue solids after purning at -’
.6000 C.-<They are tne soldis tht‘do nof decompose, easily due to bacterial
action.r ' ' ‘

Remember to make adjustnfnt in operatzon the most flexible
adlustment is the pumping rate.

By slowing down the pumping rate one can -

. . <y
change~ SSR, WOR, DT and therefore influence % removal.

~

J

An operator shou1d develop rec:;if)pertaining to:

‘a. Type of component to include manufac er, supptier, médel number, date

1

purchased, date placed into service.
]

b. Type of 1obricant used by the component and what substitute can be used.

e If it is an electric motor the original ahperage drawn by,the. motor and

.

motor + plum, motor + drive mechanism.

.

d. Routine maintenance performed on components.

e.

.

units.
& -

Date and length of time component is out of service.

- .

f./\nny pertinent information necessary. to maintain units and coﬁponen}s.

Record keeping aids the operator in completing his work gfficient1y.

« '

- Lo
I? reduces wasted‘time trying to find'the infgrmation necessary to repair 5:9
1

"It provides the flexibility ne;essarv by operators know1ng about al

_facets of plant operat1on

and know1edge in their "heads"

. L3

STARTUP

L

the vater surface).

~

-

o : 3. -,
any wastewater to flow into the unit:

. %‘

d§,,;~—~

: Lt ® e .
e .
- LE LN
7 .
6 : - 4
.

That zs no one’ﬁerson should keep the 1nformat1on

"In starting up an Imhoff tank en/operator should before a11owing
A a

a. Become femi]éar with the positions-of the componente that will be below

A-good way of recording such information is to take

A\l

-+
e
- *‘
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- e
N ’photogréphs’— wide shot, c]oéeups;. - — :
. b. Remove all debris 1ef"gﬂ behind ;iuriiﬁn‘g con‘strruict‘i’(;n._ ) ’
. ¢. . Make sure_t\hat all-valves function properly. “ o
d. Make sure that the sludge wiythd'rawﬁ‘]’ine is not-,plljgged. This can be .
. accomplished by pouring water through the pipe. - o ’ :
. . = L]
| SHUTDOWN o | S L
' In'shutti ng down an Imhoff tank the operator should take into (
. ) cons1derat1on the anticipated ;eng:ch of time the umt is out of service.
If the wastewater has fo be by-passed, @ermsswn from the Department of
] Environmental Quaht){ should be obtaimed. i
* The procedure for shl{tdov;n is to: . _ . ’ '
o . a.. Shut off or d'iver.t all flows from the unit. ) .
. B*Start ,draining the ur;i; 'usiné the s]udge.\.ui'ghdra’wﬂ h"ne or an'au;(iljary ;
° pump. Remember the tank contaj:r)s‘ a/large volume of water and sdh‘gis
-, that have to be disposed of properly. - |
e c. As the draining process is goi.ng on, wash and scr-i 11 componeﬁ‘cs abov.e
! , the wat,ér Tevel. This p?gvent's:.any_ dryi’ng‘aﬁd ha eni‘ng__oﬁsoﬁd'i, ;
’ grit, sludge and g’rease which makes 'repéir* easier . ' ...;
d. Any expOSed metal or wood shou]d be ei ther re- pa1nte oated with ’
> . I i oil or grease to stop. any ox1da"t1on or detemona:t_lon takmg place.
, e, Photograph and record any damage to component‘s._. Th1§ w1 ]‘1 provide ‘aA
o .- B’ettgr'undqers;taﬁding of opera'tion, of, the Imho%f tank. an’d 'in keeping
. ‘track of breakdown and repair of the components. v .
- \ . i . ' N ) ' .
o ‘. A N N . 77 | ,\" o o
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v .- | PREVENTIVE MAINTENANCE ‘l e ) m ) -
| 1B The pr1many funct1on of the operator is to keep the plant operat1ng
bt B ’ correct]y wh1ch in turn will provnde the "environment" to' nemove the '.
' P01]utants from the water. ) .: b: ‘ - SRS
- .f . The operat1on of an .Imhoff- tank is mainly- prevent1ve na1ntenance

- :
érevent1ve ma1ntenance takes into ount. T, Coo

- a. " Cleaning.. ’ K
~ < b. " Lubricating . o . ‘ Lo
. o o . e . - >, . *
) . c. Mechanical adjustment i
- d. Painting .
/ N L . y v
e. Replacement of)worn components °.-
£/ Wear-mea;urement L

CLEANING - An operator shou'td c]ean all components. The best.
help’ an oberator has -in cleaping is a water“bese and brush T% '

1. Ba f]es - Baffles should be c]eaned regu]aniy by hos1ng down and if

~

' I I “n ed be by using a brush. Do not allow solids and b1o1og1ca] growth :

| —

accumu]ate Such growths are unsightly and mah\\repa1rs more

1ff1cu1t ' 2 ..

..

Tow throughI$1ot)- In cﬁeaning the slot one should drag.a chain across

each edge of the slot. Once a week is enough. This action will allow
the solids to‘"s11de” easier 1th the digestion compartment. TN

Gas Vents 7,The gas vents should be cleaned to aliow the gas to escape -
rather than buiid UR 1n the tank: B?eakup or remove any oil and grease

~ that is built up in the vents. Break*up_aﬁy sludge buildup. -
v : ‘
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. Grease Pit - Grease pits shoulo~periodica11y qe drained and”cleaned

. With hot soapy water For hard to remove grease use a pr ush‘

5. Inf]uent Gate - A da11y hos1ng and if need be .use of a brush reduces
so]1d buildup and. therefore provides- a smodther»f]ow .

6. Piping, - By keeping the piping clean a c]eaner environment for one to

» M t . (. . -
-work in. - s

7. Pump - Pumps and pumpzmotor that are easily accessible shoéﬁd be cleaned

~

regularly. Before cleaning, turn off the power Pumps'and motors should

VS
,f be cleaned using a damp rag. If there is a need to use sqlvents to

remove’ any grease do not use any excess of solvent. Make.sure that bard

to get places are also cleaned. Dirt and grime accumulatiné on¢;he.pump
. T - - -

and motor tend.to allow heat’@piidup,wh%ch reduces.the”Efficiency of #

the units. o | <. -

» W

8. Rails - By cleaning hand rails and guard rails, the plant will look

better -and provide a cleaner and healthier env1ronment to whrk in. .

Do hot

——9—*‘Y€1ves - C]ean “the valves using-water and if need be a brush ‘
‘ allow so]1ds to blild up on the va]ves Dried~sgljgs cause' the turning -

o°

of va]ves fo be d1ff1cu1t oo T T .

NﬁOl “Weirs - Clean the we1rs of any 5411ds and b1o]og1ca1 growths Use a ',

-

brushvmf necessary

~— 4

. I
- LUBRICATION - Lubrication of'any component depends - upon the

manu acturer's spécifications Do not over, 1ubr1cate the components

MECHANICAL ADJUSTMENT - Mechan1ca1 adJustment 1n Imhoff tanks

processes are very ]1m1ted Adjustment are ‘done to:. T o

L I

4
.
«

N

. .
. . .
' * . v -
SN L. - -, ) - , = .
. . . [ N
- * . - EN /
\ .
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i, Baffles - Baff1e§ shou1d_peﬂadjusted to provide the proper retention'
5 of floating material and/or directjng the downward flow of solids. " \
/ Baffles should be raised er~1owered to stop'the escape of solids to
the effluent. — . ‘ A
2. Pump - Pumps ‘are adjuSted for: |
\ . ~, a. Alignment with’drive ﬁotof * ' ) )
b. Seal water rate of jlgw - "
c. Impeller e1ea;ence . ’
~d.  Volume of sludge pef'sttoke usiné a posttive aisbiétement-pump
:.3. Va1ves - Valves are eqiysted to allow more flow (fully open or less :
"}%;j‘ g A f]ow part1a11y openr i - \ |
oo

4.

.
~

ﬂﬁ.

sett11ng

Weirs -‘By ra1s1ng or 1owe/}ng ad3ustab1e weurs, the depth o“F\thev

P
settJ1ng compartment is changed which 1n turn changes the des-ign Tactor )

of detent1on t1me Weir adJustment 1s a]so done whenrthe weir loading ~

is not’hn1form across the weir. This we%r m1sa11gnnent w11§§2ause

short C1rcu1t1ng, hydraulic Quex1oadfng upon the weir and poor- so11d

.
. . .
b , /

- *s .3 o

-C.
d.

e.

~~the rate ¢f'deterioration.

T s R
H1gh hunﬁdity and 9orrosive gases can increase‘

-

- Painting such surfaces as: ' ,
Drive motors (casing) o K e
- : L ¢ |
Gear boxes .
- : . /
Piping (color coded) y - o

°
o =,
Ld

,PumpS'

Rails, hand rails and guard rai1s;

g0 .

(R}

o™
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; 5. 'Pumps,and motore,

g Y #\ . ] . - H ]
- B . \}
Do pot paint ever name plates and numbers. If possible do‘not .

?

paint over nuts, bolts and screws, especjally the threads.‘ Remova1 of
hardened paint is very difficult. If such components have to be painted,

app1y a 11ght coat and if re- pa1nt1ng 1s ﬁeeded remove the o1d pa1nt and

apply a new coat.

Painting components that will be in contact with water cont1nuous1y
} \
should be pa1nted with epoxy paint. M1x only what L111 be used . -
REPLACEMENT - Rep1acement should be done of components 1nd1cat1ng

: b
wear or that have ma1funct1oned and which cannot be’ repaired. In some cases

»
Y

it may be cheaper to replace a unjt- rather than repair it. Take ihto
cons1derat1o man hours, repa1r tools and materials.

Rep1acement of components such as:

- v -

- 1. Baff1es that are corroded or ro11ed . ’

L}

2. F1re fighting equipment such as hoses and va1ves that are, corroded and

*,

¢

deteriorated. ) ' -
’ +

" 3. First a1d k1ts have dated matefial that need rep]ac1ng o ' .

RS-
3

° .

4, Piping - corrgded

- : : / : 2

6. Rails that arefcorroded . . &

~J

Weirs that are corroded

RS

WEAR MEASUREMENT - Wear measurement of components is 1mportant

,‘Th1s 1s why it is essent1a1 to know. the or1g1na1 measurement of the

f“*
components. If no such record exists then start a set even though the un1t
W_ 4 b -‘.
has been in seryice. This will gfve a start1ng point., LG
’ - v, %‘ . ‘ ) o *




7).

~

.—“ i

1.

2. « Pumps - Pump wear measurement of pumps usually are done upon shdafts or

3.
4.
5.

wood shou1d bg,checked for wear. A reco(d\of;/b%~observat1ons or wear ,

determination should be kept and reviewed.

Catwalks open pits; wells, sta1rways walkways“ tank edges shou]d have

qa1]

& 3y
Wear measurements are done on such«components as:

éaff]es

sTeeves, 1mpe]]ers, pistons and p1ston walls.
Drive motore - The amperage it is drawi

Valves - Qspecia]]y teles®dping vajveg.
: &

Weirs .

X
_ Any mOV1ng part ‘that makes contact with meta1, concrete or even

SAFETY - Operating a sedimentation unit shou1d be done safe1y

ings and guards.

.
o .

-~

~

$

-
[S

hazard by h1nder1ng operat1ons Then the operakomishou]d provide- an

égequate safeguard Exampte.

a catwalk.

upon the surfaces where one ﬂas to work from

v

a.

b.

C.

Don't jump -From edge to edge

¢

v

If an open space has to beftrossed then use

‘ Somet1mes ‘such guards and ra1]1ngs dbu]d 1ncrease the

Many walkways.come to be very s]1ppery since’ they are c]ose toaﬁﬁ
s

“ister and qreanic Solids.

work1ng on wet wa]kways

1

Ma1ntenance of e]ectr1ca1 equipment should be approached* w1th

Grounded
* - v

& : . .
Turned off from the power source if possible befdre‘maintenance is done.

-

o

. cautﬁon It 1s preferred that the equ1pment shou]d be °

-

~

Do not a]]ow biological growths’ to accumulate

4

Caut1on “should be exerc1$ed while- walking and/or ¢

If the unit has to be on, make sure that the area is dry, rubber mats -

are used to work.from.

o

_J
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[l d. That others are;made aware of the fact that the electrical equipment is
’ ‘ ﬁt‘ -being maintaine'd' ‘9 ) ' o — , T ) " .
/ ? Many acc1_dent's hﬁappen when one perfqrms their erk unsafe]y-
v /l‘ a. .Dp not Tean, 1nto the tank. °. )
b.. M’ake sure that the “Feet are fi rm'ly situated.
, c. Proper tools shou}d be used 1n pErfomnng a spec1f1c task -
' \. d. Do not ovér extend your norma'! reach ~ Q
' e. While enter1ng confined areas such as manho]es, p1ts, etc., make sure =
' 4 that _broper vent1]at1on is avaﬂab]e or that the proper breath'ln_g
. i*‘ apparatus, is be1ng used. * - </ -0
- g f.. Make sure that protectﬂ/e head gear (hard hats), gloves, steetl tipped
- -_ ' “shoes, work overalls are bemg used. LT -
} g. Do not attempt to work in poss1b]e hazardo‘us° cgndﬁﬁ ons a'lone Make
] . ' Sure that others know where you are workmg andi what tasks you are
o performmg l \ " | . C ‘\', -
# ! h. Do not attempt to hft and carry heavy sitems. Back 1nJ uries are one of
) . the most common injuries that occur to. treatment pl ant operators Use .
. : ‘fork ]1fe, ho1st, crane or other dev1ces< 1n“hr,t1ng and, moving heavy . j
. l objects. & ~ o L -:5 L ~
’ ‘ - 1 'Maise sure that s1gns 1nd1cat1ng dander‘ous areas are posted Such s1gns
: *‘ Y ’No’Smokmg ' . ) ‘r ) 5
- '-j. Cﬂea{n your work’ area by washlng and scrupbing and by pa1nt1ng
, R - k. Ma1nta1n proper persona] hyg1enevsuch as: - ’ - ' A
s ’ -_ ;151»« washmg\ hawgas with soap and water . 4,»-“, | ' -
' 2. Showering - . o R S .
; tm . I~3. _ Change c'lothés—-at'the:p]a'nt ' ! - .' - : . ¢ 0 o
. o s n j;.}_ , i a 8.3" , ,.7 r T VY o
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Report all unsafe ;ond1t1ons and. work s1tes to your superv1sor.

~
-
-
.
-
.
.
-
.
-
v
.
@
Fi .
4
~
'
-~

1

4, Ma1nta1r your health. Shots - tetanus, typho1d p011o etc.
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. \ ’ o SLUDGE COLLECTOR -
: SCUM BAFFLE - U | <iznjvs UNIT .
. N ! . ; . . .

EFFLUENT WE(RS ;; SCUM -SKIMMER 'AND TROUGH = : , ' %

4 ™ . .
}r l !_VJ { U v P\ . -
EFFLUENT TROUGH . \\1£§GET BAFFLE - | INFLUENT
R N : —~~— | 1
® . . . .

“SLUDGE COLLECTOR CHAIN
£ AND FLIGHTS:

CROSS COLLECTOR
CHAIN ANO FLIGHTS———7, |

$ . BRI B N . .o

L e —| sLuoge
I : : . {{wITHoRAWAL

PIPE—,. . . °*‘\<i> -
¢ / SN

~

1640 S8 abey




e ~ [ . -~
o s ‘P'azge 86.0f 97

: y
'SLUDGE DIGESTION
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3 ﬂ_ ; 2 f '1 .
. Tym‘ca] Problems Related ito Sedimentation . ’ C , i ‘
> < . -
1. A circular clari f1ers has a radius-of 30 ft. and a depth of 12 ft. The
) o Flow rateds—117 GPM. Talculate :
a. Detentfop ‘time | ‘ . *. .
- & o . K 3 ) ) ) » 1
. bi _.Surface sett]1ng§raﬁe—~—-———— ' o '
) :.l . . - :
C. HWeir overflow rate
: é
. M »
i ‘
} 1

S

i
2., A rectangular

i filer has the dimensions of 20 ft, {:f/,.m ft. widé
7 and 8 ft. deep. It takes 307seconds to raise the watef Tevel 1 ft. ih

- 2

- "-the{tank. ' CaTculate ; B ..
\ ’h'}' - ' i W
' aj. tention time - | ;i
b. !a € ’
{ 4 f >
€
é gfi the weir is the wi dth of the tapk
: ¢ 1 3 % «
— i 1y . .
N :\ *! { ' -
. oy
A ) )% . ﬁ) f’i
/ . 'ko C e . . . ‘ /-/, ‘ - . ”~< .-
‘ © 3. . 1n diameter, 9 ft. deep receives, a [ffow of .
. . . -
» . 7 .
Ca]cu]ate the 2 ' - .
. ' . [ <
. : 3 “ -
o w @ Detent16n,t1ms, { Lo - . Cl
Y . . A ~
. ‘ Surface setthng rate ";_' SRR ' o
1’ ¢ . :/',‘ .. . a ! ﬁ“(‘
o .t c. Weir overflow rate . S N .
4 . N P 3 ‘ .
. N . . .”v, ' ! !
L] ’ '; .
. Yo
)3
- } 4
. : L
S 7 & ‘ '
* - ¢ 89 Mh\ . * ¢ [ i
T k Lo |
( 7 . ‘. [l
‘ 'NQ'" ' ,E'-,i,-"«’q\ﬁ ?‘b ¢ /
!"Q b
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4. The BOD of the raw BOD is'310 mg/1. The BOD of‘aqpri}na\ry effluent is\
- 214 mg/].l Calculate the percent rgdbction./'—' e ‘
LAl - - ¥
£
) ‘ .
2% o A — — ;
: : ¢ . .
: 5. An imhoff tank digestion chamber has a volume of 16,000 ft3. Ihe
.o . digestion chamber recefves 14 ft3 of dry.solids per day. 'What is the
time it will take to fill the digestion ighgmber._- o o .
T s * ' R i 14
/| o |
e 7 s . . L
6.. A primary settling, tank 70 ft. in.djamete} and 8.5 ft. deep receives
> . ) N ..
L - a flow of 38 GPS. Caiculate - " ‘
. C o~ L
5 1 o a. '?etention time -
. P b. Surface settling raf:e ‘ >
e Weir overflow rate ‘ % ' ' “
¥ ' - L
! i o . . . . . . o 3 .
e - .\\ : -
, 7. Giveh; . N
[} - toa 7 .
' Flow rate 1,200 6°M § ° R . . .
S - Bop influent 300 'mg/]‘ & ! . -
g, Primary effluent 150 mg/1 "~ T N | N
' . Final effluent 20 mg/1 e § .
oA 80 T st
R ’ A ‘ T I S
SERIC ~ T .

"y
==
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[y u‘, N - a ' . " ) . 3 . . . . ‘? i
o K9 . . .
. Primary Clarifier.. . 2o : . . E
Length 83 ft. N , l‘ R
. c oy Width-26pft—=—~—= T . Lo
' Depth 13 ft. e : , 3
Determine: o o S S L
P 2 The“detention time tn the clarifier - o S ‘ C
< ¢ ' . . » - s .
: w.b. qhe surface settling rate in the clerifier. P
\\\. c.- The BOD percent removal by the -clarifier -, ' - L o
. ‘ . . _ ' e
d. The BOD-percent removal by the plant B R 1
‘ \-\ . ) . N i l * ) ’: .
. ) S . - ’ ‘
- . ~ 4“ «}W%‘/ ‘ , a \ ?‘}”g
. ¥ .- i
. e L4 . . . - : ";:v".
. \8. What is the retention time in a primary clariTier if/the flow rate is 7
3.8 MGD and the radius of the tank is 30-Ft. and the height is 15 ft. ..
h ° . T . ) h ’ Py “ 3;"
. ot . R ‘ . ) - < '?310 ‘;:
9. The hardness concentration of the raw flow is 680 mg/1. After treatment
, " the hardness qoncentragldnais 98 mg/] defcentration. Calculate the
. R - . . “4 ." ) ,‘ . -
) percént removal. L . \
. ' : - . - - S
>, £
.{ B3




\( : Module Title: . -I' ’
T : \\ T Sedimentation B ) <
| , Submodule Title: = / ) o v
pprox. Time:, . “{‘ v o . - ,
. ‘.. Y ' — T b * - 1
] |/ 1 hour "EVALUATION .

Objectives: - - - ‘ . T *‘ui““wg

The learner will demongfrate the ability ;p determine correctly the answers to 25 out. |
.o of 30 problems related to the rocess, unit ¢omponents, operation and ma1ntenance of
sed1mentat1on units. .

|

L 3

M -

q4 :
- Circle the best possib?e;answer.

PR d

_ - - . - \ .
. 1. The process of sedimentatien is to- remove fhe dissolved.solids from the water.

.

L. a., Tl"ue PR 4 ) ' .. -~

Co | b False L

\\\X‘ 2. The solids that sett1e dur1ng a sed1mentat1on brocess is acted uoon by the ‘
gravitational pull.

>
A a. True - , , . ) L
. ' . . *
b. False ) “x - > e
3. To cause settling the velotity ©f flow should be -
» e . .
3( - | - a. Increased 5 - T _ .- \
. ) b. ﬁecreased . : , o

B D
Lt oo 4: The particle site of the so11ds has no effect upon the sett11nq rate

_\ LI ~ . -
a. True | . s o= ‘ Croe
) b. False ., s ’ < ’ "
5. An ‘increase in temperature decrease§ the viscosit \tﬁ etore increades ;he
settling rate. ! . . . kav/gr : . .
3 .Té True LY a . . IR
' \‘g ' v K “l ‘ : * u‘ ' ’\. ' ey, . - ' ‘ ’.
. ' b. False T : -
. . e i . — - Y
. 6. The primary act1v1ty in a sed1mentat1on process is.to degrade the 30]1ds by {
' b1o1og1ca] act1v1ty < . S . .
- a. Trie B o PR
. . . ' 92. ' N X * -
~ - b. False -~ . . g C. . b
. - R L ‘ﬁ,l 7 ¢ { 4 .

. )
N P A - Y —
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' % & ' . S ) "‘ ‘ )
— 7. The settling rate of solids is not effBcted by the change of the pH..
— ; - True -
° < . - ;:‘
h : b. False B ’
1. . . ) 3 ? ..
’ The primary function of theginfluent baffle is to Y
. _ / .
~ d. « Redute the flow velocity . e
% d:‘\-’.f ' % : ) 3 . !
: W D1‘fec' the sludge to the bottom)of the unJl/[‘\'
c. CGatch.'the oil and grease - )
, . .d. None of the above,
N “-'é;} 9, Shor% c1 rcu1t1ng in sed1mentat1on processes is cause%;lgy -
‘ & “gé e :
'f a. Electricity. ) :
- . _Ib. I)'Tszerent velocities within the unit o
RO c,ﬂz Excessive turbulanece . “-
i 5 o ~d. . A'very sTow flow rate . > N .
o 10. A skimmer trough is a component that -wﬂ] R
L% 3 N
' . ‘a. Remove extrd ﬂow from the clari f1er -
W °< . J‘ .
. b, Remove ﬂoatmg matema'l from the 'surface of thg glarifier
L 1. =
.co Be used to store s1udge N
e : ’ - %
d. Be used to store oil and grease ' -
. 11, S1udge co]]ect1on umts should be: operated at & high speed
‘M~ { . 2
' ad True . . ) ) .
5 s . . - . . /’
§ £ = ',;‘ b. False ™~
1. 1 1277 Conning is an effect caused by
' a. Tpo fast & ratio of sTudge p}lmping' - .
) b. Too slow a rate of sludge pumping ' o (
Flm A . . . ~ ’ | ‘
- T L c. .Qpera“‘ing a skimmer too.fast
d. A Very thick sludge - - T

33 P

FullTnsProvided o ERIC o, y
. Lo *
\ LT N N\, - . { - ?
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13.

14.

15.

16.

oy Ef@'uent s?mp'les" B A -

c. 'M1x1ng 1nf1uent samp]es and eff‘{uent samp1es ,{f

: Y - K 5
The solid concentration” of fﬂudge is determined by '

. . i J . .
a. . The. suspended solids test : , . T

P ¢ hd - LSRN,

- o
b. The total solids test ./~

R ¥

c., The dissolved so]ids ‘
d. None’of the above ' ' -

t) 3 H -
An indication of proper‘,operatwn of the sed1mentat1on process is to
achieve . \ ‘ , -
. - . P s
a. The h1ghest amount of sq’$‘31ds removal*
b. The_two_hour_ detentlon t1me —_—— T
c. The' pu'mp'ing of s1udge I & ‘

d. The accumulation of b1o1og1ca1 growths ‘

An* operator can tell, if the Vsohds content of the s Tudge changes f“rony
< 3

a. . The sound of the sludge ‘pump _

\ " e 4

b. Pressure gauge reading or’ the suct1on and d1scharge )

c. Visual observat1on

d. All of the above = e - N
In obt§1mng,saanp1es for teéts the posat‘w,ns shou'ld be .
a. Influent * ™ . . w@ .y R .. .'/-
b. ’Efﬂuent R . . -
' . _Xé] Udge .o . ’ . . - - ., s '° ,
d. AH of the 2bove a - .
A compos1te sa‘mpoe is composed' of . f .t -

.
.\ N ¥ . , PR ”.g‘, ~ .‘-—-

a. Influent samples "/ -> .- >

i
i

y d . rab samples taken from a poi nt added together proport1onat1y i P
accordmg to flow rate

. " -
" L. . E)
/ ‘ ‘o [ 4
w + .
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-18. Sampling sludges is done s S XU)
a. While the sludge is in the sedimentation unit .
_b. After all, the sludge-i$ withdrawn i
c. Whide the s]udge is be'ing withdrawn™ - 4 .
. ‘ ’ .
d. Sludge.sampling is .a waste of time. {
. J . a
19. 0il and gnease if allowed to accumulate causes o s - V-
a. Cleaning problems - ‘
e
. b. Plugged lines ‘
c.” Odor . ) “
d.-- A11 of the above \% j
20z Determination for sojids is 3 v . -
a. An easty test to perform
b. A test that prqvides no useablé information to an operator
\ %
v c. Is a difficult fest to perform and therefore should be left to
experts | . . ®
"; R 4 ) BN fv
vy d. None of the above - . N
« ‘ ki “ A . v .
21-:‘3 Circle the correct answer(s ) 5 .
i . 3
Gases generated due to decomposw on of solids if a'f"lowed to aécumulate
- cause hazards are: . , '
_a. Hethané . ’ . . ! .
b. Hydrogen_sulfide ? ' ,
4.)‘r~ . ' L 4 .' . ) . '
, c. Nitrogen ‘e . C ‘
. . .. . T s ¥ R
. d. Argon - T ' oL T
- .\’" A ' e, -
.', a ) . ' \: , - 1
T L . ] ‘ '
© 95 | ,,
= ) . '
- >N ~
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" ‘ N " * " N v
o, . Page 9 f 9~
o Page _#l_ 0 JELan .
22. The test indi cating_hazarqus WOrliingj'environnye‘nt -to the oper°ator i$
a. Oxygen;de‘fic\ieﬁcy test ,i e, o .
- PR s - L. : . \ ‘
- b. Nitrogen deficiency test X W\ ‘
’ ¢. VoTatﬂ-e' solids tests , ‘ -7, -°
. v - P ;/M :
o d. ,Dtssohee.d oxygen test . C. J .
«23. " In startmg up a sed1mentat1on- unit it is best’ to take photograpHs* of
the unit empty. . - ; C
a. True/ -4 T " R
- I By
b. False. ™ . | '
24, List two thmgs an operator must® do’ before addi‘ng water to a sed¥ '
unit. - . = . |
? A J L
R a. v . " i
" r ! o7 ) . ,ﬁ
/ /\ ; EIN . P
. s | | 3
: , \ : . BB
- Q.‘ ., ' * o i
Zé‘ .yd keeping is - ) h
) i . < A ’ B A *
waste of t1me since ' nb one 1ooks at them ° . T
~ b, Usefu'l in* operatmg 3 gneatment ‘E)}ént SRR ,
. The 1nfo%at1on prov1ded is to be used in’gtaxa1tu1ati ng Problems 26, 27 N
Yand 28. ‘ - $ . T e
. A c1 rcular clarifiér has a diametdr of 65° 5 Aan'd_ a“depth of 18 ft. ]j .
tha flow rate 1s 5 cu feet perjsétond , - >
2§ Ca]cu]ate the\ detent1on stime in hqurs P : :
- R . . Y M o .
3 1«3.‘2.hrs. R ~ /_‘ i - ‘
. S T : .o y
. b 3.3 firs. | . v e '
c. 6.6 hrs. | - T e
e 0 . . e
. ,‘ 3 > . . -
o d. 2 hrs. \} C ' N
\ e ot
. A g6 n _
[« & - “ T N \’ ", - L} ¢ : . ¢
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| 27. Calculate the surface sett11no rate to {Le c]osest ood/f

a.
b.
C.

d.

28.>(The weir diameterS\js also 65 feet.
' 2766

"a.

Nes.

54.127 gpd/ Ft2
243.6 gpd/ft2
805.9 -gpd/ft2
972.6 gpd/ft2

" 881.

29 & 30 .

>

-

2 ' ;
Calculate the weir ovqrfiow rate.

Y

Ve

'
LIS

-

Choose two.of the three d1aorams provided and match. the component name
with the number on the d\@gram

e Im off Tank i R i '
Lo . A Slot r a T
_'2._' ) B. S]udge d1oest1on comoartment .
3. k . ~C.' Settling comgartment ' RN
R T ‘ D. _Gas vents . ' ;
5. ' E. S]dqge withdrawal line
. F. Inf]dént trough




oy
K

N e R L
- ' S : : & .
. B . ' S ~ ' . - Page _é_é_ of'hg];
s —— 7
. Circular Clarifier S < T ‘
' “ L. - A ._Inf‘l uent pipe,
o . . .
‘ 2. B. Scum trough
) 3. . ” C. Sum, ro
¢ 4. " D Effluent weir
‘ 5 ' - gl Counter balance weight§
- g6,q F. Blades and_scrape;r Bources
7. . ‘ G. Skimmer arm -
8. - X " HY " Sludge withdrawal
. 9. "% 1. Effluent trough :
. ,Recta-ngula} Seadiment'ai.:iOn Basin ’ T
«1. d A SJ‘udge‘sump . ,
x 2. - 'B:‘\S]{dge c6lecto) chain & flights
3. ] C. Infldent'b: o
4. . co ‘.-D. Effluent trought K
5. _E. Scum baffle - "
6. F. Sludge wifhdrawa'l 'h’ne)
7. G. Scum trough '
8. H. Effluent w_eil;é‘ v
I. Sprocket’s. . o
I
\ . .
98 S "o
" p
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