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Modulé Number - ~Module Title:
© 114MwWW *+* Advanced Trickling Filters:

-

Sybmodule T1tles“ v . - .
1. Troubleshootlng Trlckllng Filter Problems
' And Records Keeplng
Field Experience in Troubleshooting
- Manpower Needs for Trickling Filter O&M '

Laboratory Process Control- Cause vs. Efféct
Observations for Tr1ck11ng Fllter Sedlmentatlon
Units -
Sludge D1sposal Problems for Trlckllnc Filter
Humus , .

L 4

A3

. —
Ovérall Objectives: Thls module is intended for advanced operators and
managers of Trickling Filter Systems. . The trainee-will 1dent1fy various .
Trlckllng Filter problems and solutlons in. actual plant visits. Manpower
estimates, lab, process control, and ‘sludge disposal problems will also

be 1dent1f1ed (70%) as part of the examinatlopiat the end of module.

.
. 7/

1nstructionai'aids: Lesson ‘outlines and- Objectives

' Overhead Transparancies and Projector
Student Handout Material

°
.

,

>

-

Instructor Approach Lecture and, Dlseuss1on )
Field Plant Tnspection and Tour
ot Stimulate Student Ikput

©

3 ]
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. . -

»l) WPCF - MOP 11, 1977. "Operatlon of'Wastewater Treatment Plants"

2) , EPA - Courge l7 9.2 - Instructor’ Packets. "Troubleshbotlng o&M
', Probléms at ‘Pastewatér Trgatment Plants"

3)' EPA -".Technology Ttansfer Series < "Land D1sposal of Sludge,

Estimating LaBoratory Needs for WAstewater-Treatment Plants"

4" Rw.Layton.~ Personal Notes%and Teaching Outllnes, 1970-1977.

'5)  EPA ~°1972. "Orientation to Wasteyater -Treatment Operation”, A
B Trainrng Manual.
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- . . SUMMARY | N s
N !/ ’ \f R ’ 4 -
+r— —— — — — -
*  Module Number Module Title ' : ) ! s
. ¢ Al4MWW . Advanced ‘Trickling Fllters L .. .
’ ” ‘ i ' . . v . ' P ) 'Y
P . R : . - N ~
3 Y 4 ~ . . . v .
Apx. Time ‘1 ,Submodule Title ' : ’ "
7kours - Troubleshooting Trickling Filter Problems . .
'(Hours 1-7) - . ‘> - J N
» , :
4 R Q . , ’
’ . .
* Objectives * The Trainee will: . T f
‘ ’ ' - . ' R
o~ * « Describe the process ‘of troubleshootlng as
N - ‘ -described. ¢ o .
- _List the cparacteristics of a troubleshooter. .
. . . ) . . A ] . .
‘ Recognize the cause, effect, and recommended
. - X solutions for trickling ‘filter problems f’
. 1nvolv1ng- . R :
~ a. medi% problems pe A
) . b. nuisance conditions )
c. organlc & shock ‘loads, ) . o
, , d. hydraulic overloads . . ' o
. . €. vent & aeration problems : 4
. ) f. laboratory con¥trol & reporting * . -~
' e . . X - = N ’-
. : . [ /
. . . ’ L ] ' ’ . \ - :
' Instructional‘Aids: ' d‘“*\\», '
. , - WS
’ Detdiled lesson plans - \ @ NG
audio visual aids R ¢
N ° e ] .
Instructor Approach: . ' e, :
‘ ‘ e . . J T
, Stim¥late discussion N S t .
. - Lecture, as-reguired ° . ¥ . .-
. v - 'a L. . .
J/\/ _ . . , ,* : s
, . v A . L
- o ’ o ° »
- . 4 '. - . R
\ S me - . ’ C . ’ [ ° ’
r,/ ) B ° o ’ ) )
Pl « > L o
N 4 ’ . R -
[ d . . “ | !t,' . - ‘;‘ \‘ o . { .
\‘1 ‘ N " AD R » - ” ~ - q*' - . L . . ” -
ERIC " ) Tl . Co. ?¥
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. - . ADVANCED TRICKLING FILTER - 114MwWW* MODULE e i -~
. Instructor Lesspn Gu%de TN
' « N Hours-1&2 of 16 » .
- 3 r N, - " "
Item A R . . B Instructor Key P01nts
R L~ Instructor Discussion ofsﬁwsh sis - ,
' ' ‘ : " B T
e 1 - What is troubleshootlng? l)'Ask estion
%% Troubleshootlng uses technlcal .
and. human skills N\
) N 2) Ask for examples oﬁ
Technical Skills: \ each
. . . a - Iy
( Recirculation, loadings, etc. /o [ ' ~
| “Human sKills: - 2 i) g :
0. ) ) . S ‘6
- - Budget, ‘prople problems, etc.
! Proklem Solving . , ' )
N -
/ N ' R
T2 ~ What would you consider the ideal 1) Ask gquestion.
Se " traits of a good troubleshooter? 2) Develpop on board,
N ; - o write ‘trainee comments -
Some ;suggested are as follows: |15 mlnutes : .
..o Technical Skills:
T 1) experience 2) Empha51ze key p01nts
‘ 2) knowledge - mechanical & . of a good, troqbleshooter
v . equipment ' )
B 3) Séientific knowledge - chemlstry, 3) Have each trainee write
/ - biology & math - _ |down ,the name of the "best
4) Solving problem ablllty - . troubleshooter" they know
. ) analytical mind and BRIEFLY tell why °
. 5) other - like knows Where ‘& when they think that person
to get help is good ‘(allow 10-15
6) Cpmmon Sense .. minutes) \‘
.. N 1 X
b Human Skllls: ‘ . .
N on . Y
el 1) Empathy for operators & operatlons . )
2) Ability to listen & understand -° ' ot
3) Honest & sincere (wants to help) . , »
4) Respect for operator. ideas . .
5)' Mutual participation with . .
) operator in problem solving '
7 B 3
FEERN ) i

4
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- 6. Qnalyses and Tests: - ' ’ ﬁ -3
.- ‘@. Compare plant performance to .normal operating o

[
..

a. plant persohnel and operators
b. physical conditions of plant .
€. working conditions e S -
d. - inter-persohal.relationsﬁips '

€. management 'behavior .

v

characteristics . R '
b. . sampling and testing program - . ‘ ;

c. . process modifications ahd'testiné : , “
e T 1 > o

. . ( . . 1
3 ' Defiz} troubleshooting aé,problem~ . Show overhead #3 -
solving . _ . . e .\\ _
Over- Review "The Process of Troubleshooting o C .
head Chart "(from EPA course, 179.2) . ‘- -
15 minutes : " . .
- — - - : — — .
4 |, Start with Problem - mudt first - L - .
i identify (abnormal‘tr%ggling.filter C ‘ ¢
Pperformance) . . v ‘
) . ’ S , ‘ . . .
‘Then list on board, information T f/‘ -
available (ask for first) o R .
. (step 6) .. ‘ . .o -
v .. : ST~ .
Squrces of Information /for NI \ i g
groubleshooters‘(from EPA - . . -7 |
ourse 179.2): 3 : . L ‘ -
1 N L ’In—ﬁ;ant'informatidnr - ) .
' d&. plant log gnd recotds . . ) .
T b. NPDES I . ot
c. plant O&M manual 4 . . E
2-. EPA Mateqials:; T (
. a. inspection’ and evaluation forms “ . B
b. performance evalpation manual A ) . -
C.. case histories - plant performance - -
" 4. té&chnology transfer and other, ' s -
: technical #nformation ' '
*" ) b .
- 3. Other Techhical Materidls: * - -
¢ " a. State manuals and,guidelines ~ -
b. WPCF .
\ - : ‘
4. Other Petsons Who Can Be Called for Assistance: ™.
a. The opérator. S ~ s ) .
.b. other local people ) -, . . .
c. state specialists @~ . - i
d.  federal specialists I - -
- €. operations consultangs . e - (
5. Perscdnal Observations: 3R )
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INSPECTION CHECKLISTS*: = . ~ VPSIT PLANT
TR o T, g . e detailed, check
" RE-INSPECTION PREPARATION CHECKLIST ~ . ist (Instfuctor -
_ AR : Emphasizes trickling
“Review past inspection repoxts : filter\ﬁutline)'mf
-Review as-built planty draw%s ety .-
~Review, plant flow diagrams i -
-Review. plant performance records . . ‘
-Review plant désign ‘parameters . ' - )
‘ LR . L - — /
ROUTINE’ Ins/pECTIoN CHECKLIST . J _ . ~ '

+ The foldowing items shguUld be considered N R Y
during. a roufine inspection: - . ‘ - L
L ) N A ¢ — .
-Plant site ‘maisenance, including landscaping,. : .

fencing, and buffer zone. - AN , e
-Plant aesthetics including odors, building ; . )
maintenance, and ainting requirements of . .
outside visible sfyructures . . ) .
-Plant operation &nd mainfenance records . s
-Plant staffing for operation .and faintenance o .
-Plant laboratory, including equipment, test . Y
procedures, and staff - ‘ . - N <:i
~Plant influent .- . : : . o -
-Plant effluent ' . . DTN
-Equipment records ' : % \\ - :
-Safety equipment - i . .

- -Sampling locations, métths, and frequency . \ - é

) -Solids-disﬂgsal; both grit and digested sludge v . )

» -Plant bypass frequency ) . : : - ' .
-Infiltration inflow * o . 4
*This' check list is reproduced from Appendix;’B, .
"Basic Elements sof State/Federal Programg on o™ .
Operations &{MhintenanCe of Municipal Wastewater
sreatment Facilities," CH2M _HILL, report toq the \ <

. U.$. EPA, 3 February,; 1975 ~ v , SR 3

{ \ >,
v L 4 ! ,.. ?“" . °
® ’ : .
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DETAILED, INSPECTION CHECKLIST .
The detailed inspection checdklist outlined is
based on ug?t operations. For each individual
plant, consy

-unit operations relevant.to‘tq?f sbgcif§p~plant.

}

i

GENERAL o o St
Consider all items' outlined on ‘the' "Routine’ «
Inspection_Checklist”, A S

R % 3 \ . .
SCREENING AND COMMINUTION " {

—-Clean area . : \\\ - G :
-0dors i ~ a
-Storage of screenings . o o
-Frequency of removal e .
-Maintenance of mechapical.equipment ° . o

~N
GRIT REMOVAL® _ l

-Amount of grit removed ' J
-Amount’ of grit in other plant units
<Volatile solids in grit .o , .
-Maintenance of mechanical &quipment:’ - .
-Clean area "
-0dors A - -
~-Adequate venting of grit chambers for enclosed
areas; explosive or toxic gases =~ = - -
-Explosion-proof lights and other iSems

in enclosed areas

* SEDIMENTATTION BASINS L N
--Clegn area’ : f .
~Safety railings - - . -

-Maintenance' of mechanical equipment -
+~0d8r problems ‘.
-Corrosion on npetal and concrete
-Floaﬁing sludge ‘'or gas bubbles ' ,
~Frequency of scum removal and if scum is
allowed to accumulate/on scum batrrier :
-Raw sludge pump mainténance and cycling fregquency
~Pressure gauges (are they provided on sludge
pumps?) - this gives operation .conditions .and
tells of stoppages in sludge lines ‘
-Plugging in sludge lines and valves ] .
-Raw sludge removal and percent sclids content

%

-Percentage removal of SS and. BOD . -

- .

{geratidn.should be.diven only to those

' %
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BIOLOGICAL TREATMENT U?II\‘TS , ce ™

.Trlckllnc Fllters- ’ . ‘ )

. -Dosing performance C L v , ’

~Filter flies .and odors ’ oo .
-Corrosion of piping ' ' L e LT

-Maintenance of equipment . - Lt -
-Clogging of nozzles ° - . ) ‘
"-Condition of filter media, “that is’, ponding

-Cleaning program of underdtains ° : k4
-Performance of final clarifiers (51m11ar to ‘ A\

" primary sedimentatien outline)
-Freguency\of sludge handling from high rate

system, it becomes septld faster than : . .
from standard .system o, ' . . ;o
-Recirculation volumes \ . T -
-Condition of biological growth on filter media ,,
-DO of effluent : . -
~Icing of filter surface is 1nspect10n ‘is. ' < ‘
performed. in cold climatic reglons T

L]
.

L
Activated Sludge Process:

-Frothing in aeration fank ;o LNl ’

-Corrosion : - ¢

- -Maintenance of equlment such as blowers,t . e
filters, diffusers, air llnes, sludge  pumps, N

and scrapers - . Y

'-

.~MLSS in aeration tank ~ ° -

~Flow and concentratien of return sludge TN
~DO in geration tank ]
-Bulking sludge in final clar1f1ers . .
-Rising sludge in final' clarlfler , v

. ~Wastle sludge flow
...~Sludge depths in hoppers and cycling rates of

the. sludge pumps
-Condition of launders on flnal clar1f1er
-Sludge valves and‘lines for sign of plugging

-=Final clarifierfs for skimmings removal i ' ~

-Safety measures, such as guard rails.

CHLORINATIQN ~ ‘ ) ‘ ‘
-Chlorine requlrements ‘based’ on ‘eff uent chlorine
residual requirements and, colif organisms
-Equlpment maintenance and\plp i '
-Safety measures such as gas
self-contained breathing),"s parate
of chlorine: feed rooms, e
fixtures to prevent cor
cylinders, and §
~Check method
contact table

Sion, storage of chlorine
alves on chlorine cylinder
fréquency of cleaning chloririe.

< °
L

B




. ~Mixing and/or re01rcu1at10n -

| .pressure flotatlon, or chemical coagylation

s —Odors, 01ls, and greases

-'=0dor and storage area N

4—Ca11bration of instruments

— . r»

] ) - ) . . ~
SLUDGE DIGESTION ’ ) . ‘ _
~Raw sludge solids ccncentratlon \ ) T %
-Percent volatile matter'in _raw sludge ‘ 0

—~Temperature ranges of. operation .
-Sludge pumps for operatlon and malntenance N 1
~pH control . ‘ o )
~-Safety’ measures
-Gas production ’ ' q
~Percent reduction of volatlle matter for - LA
dlgestlng process . \
-Quality of, supernatant for volatlle ac1ds, ’ . i
alkalinity, BOD, .SS - S
-Supernatant withdrawn and recycled back into’ . \
plant hehdworks , ) - S '

SLUDGE CONDITTONING . (? oL ’

L - ]

} .
-Process used, such as gravity, elutriation,

-Proper lab tests conducted, dependlng on the process
—Equlpment operation and maintenance ) g

L

-Solids 2 iformity and grit - -

-Process ficiency .. ‘ ’
-Odors, oils, and greases ) ) > -
-Clean area : .. BN ~

¢

SLUDGE DEWATERING .
P

-Process such as drylng beds, vacuum filters, ox

. centrlfuges

~-Equipment operatlon and malntenance

-Clean area

<
!
1

-Check that adequate laboratory tests are >

conducted depending on dewaterlng process used

(3

SLUDGE DISPOSAL . -

-Process such ‘as 1nc1nerat10n, sanltary landfilling,
‘or soil’ conditioner -
-Equipnient operation and maintenance

: ~
~Clean area ) ~ o -\T\\\\

EQUIPMENT ( GENERAL) . ‘

-Operdation and maintenance recédrds of all major °’ -
equipment

"~Manufacturer's parts and operatlon and malntenance -
manuals of all major -equipment ' '

~Opera;10n an® maintenance of equ;pment accgrg;ag/

to- manufacturer s recommendatlon . . . .
~Excessive dsgn time ’ -
" -Preventive intenance program I '

-Operatlon and maintenance of instruments St

. . - :
w7 » , -

. Tl
1(}‘ S - S
- -~ . c . Jel
- . » ‘ 4 - .
L. . - .
o , .




- ~Train g programs from staff operators . .
—Shﬂft equireménts for operators ]
—Adebud,e administrative staff and superv151on

‘ P

-Adequdte salarles for staff ) . ;

RECORDS (GENERAL) . .

Y

b111ty at plant of asrbuilt design drawings.

-Avai.

-Availlgbility of bperational records L
~Avai ability of laboratory records B
"\~Data

‘anagement procedures '

(GENERAL) . v

STA?FI ‘ '

th
-Ce

plant and laboratory . . .
tification’ of' plant operators -~

»

-Adgéu-ve staff available at fac111ty for both
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6 . VISIT PLANT * ) '
N . [ ’ - - o /3 *
Lontact T a7 ¢ th v . N
. * { ' - .
. . a. The afternoén before ;he tou (l) To explain the” reason for
| of the plant, contact the city” the visit, what .they can expect
¢ ‘manager and/or superinterndent.: oand that you can and will help. '
. Have hlm ‘éontact -the plant that (2) Is the’ c1ty cooperatlve7
) you are-there and- where' you are . (3) What particular problems, do they
. staying. - .+ ‘have? Such'as persénnel; budget, ~
. \ : ’,. y ., '7, .industries, etc. . 5 - €
. - . ) . . .,"\*¢ , ;
' “b. Early, 7 8 a.m. on the f;rst b. (1) Have. coffee with the operator-
da of“the visit, call the .- ‘o superintendent and let hifm‘telly ~
superintendent: or meet the city you about the plant: Emphasis. on -
' manager :and let the plant :know cthlorine/disinfection problems..
) you are coming. Either at / -(2) Get feeling for knowledge of' -
T coffee shop or sitting at’ the . personnel and level .of knowledge
: plant, have dlscu981ons. ' +.in treatment. '/’ +F
‘ ’ ra »
. C.. Ride with or follow supers C. What spec1f1c :industries -and/for
intendent’ to the plant Toe ungsual problems’ contrlbute to the °*°
- < . . influent, quallty? '
‘ H P -
~, - /\ ! . ° ) -
7 Revieé.Flow:Chart:to Finish Use overhead. for Item 3
¢ ¢ a4’ ‘ . * “ .
N ~ ) ' [l o l * -
v ) .‘ hd 7
R > 8 - Summarlze. Troubleshooter, and what . ? TN
' the process consists of. Have _
‘ < students list or comment briefly " = .- .
. .. on their experlences. . ) "o
. hd oy
\ LI —~ i .4 - .Q "
<, . + END, T ) .
kY ~ \’ . - b Qe
e N
N ‘e = - :\\' ! \ ! 4 ".\ - —
1 * \ ° * * LY -
- - b . ~ )
. | N
L , 5 o . | 1
¢ - * . N _‘!
\ . 1’J‘ . ) - ‘. ‘n . v\ .
. . " 3 - R Y
L . ‘
~ . ’ “
k s » % “~
e SRS v -
. ¢ ”4:6\ ¢ . o o
s Y - “.‘a:’ ., 5 . . /../ Ao ~ 7 3
] K | .. ¥ ¢
‘ ‘, ? -.12 - ¢ M ) ‘ ‘ ' .
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A Ab(‘ﬁésd TRICKLING FIDTER - 114MWW MODULE _
. . - - Injtructor Lesson Guide - .°
. N . . Hour 3 of 7 ) I" ¢
Slide # . Information M o & - . .Key Points -;
- r v . ‘ . . ..
‘o 1 Trlckilng Fllter Problems- 1) Review ‘the 7 basic ~ °
' - Media related ~problem types " ’
- Nuisance,Conditions .- .. ) Lt
- . ~Organic bverloads - B . . 350
. . Distribution & Hy¥draulic ¢ . %
. . Vent & Oxygen Problems :(odors) ,
. - Laboratory Control Problems ‘
. . 4 37
‘7 ‘2 Media related Problems: 1) Ask students to discuss.
1 " Ponding : W -each, have-.they seen thege? -. .
¢ ; Ice Fofmdtipn - 3 ' ¥ , ‘“
Excessive Growth aout o
5 « j ) ’ B Y. ‘e
! ' ' ' :f;ﬁv' ‘
e k ¥ ;; Troubleshootlng a Problem- N 1) Stress the three key
" Identify ProbleEn ’ S items in. trlckllng fllter.
. b entlfy cause PR troubleshootlng -
- “‘; 1dent1fy solutlon(s) LA s .
. - ’ . : ' © a (ﬂ«
L e:;}’ 4‘ : e S Fe ‘
. , TR . .f - ) - ‘ ~ . ‘ ) .. 7/’ K B
~ t = R A Pondings; . .3 1\/ 1) ‘Word Slide . -~ - _o=
< N . |'» What is it2 ' . o 2) ask Question ‘
. ’:« , . ‘\“: “‘ e R o Voo
s . i . :‘ ., \‘ 2’5_; .
MR v N ’ v N ‘ ’
. ) ‘ 5 a4+ Ponding: - 1) Ask questlon, stlmula-te \
. T | . what causes it? ~ discussion . . o
L 4':.‘ - s . > A * -
¢ ' i ’ :
. 6 nght! Ponding - Medla clogged Word slide _ . L
T "and stopped by materials: | i en
S ' snails+and/or larvae’ . -
Bl t . Media ~ too small i pi
2 .  Media - -broken (flnes) / . Lot
iy =l ~ Excessive organic loading . 1 .
s . wlthout proper rec1rcu1at10n . .. ¥ ’
) S ¢ ) 1 - v - . :
r == T : — $ = | 28
R Ponding: ) | 1) woxd slide
. Methods™ of Correction? 2¥=¥sk Question
h . -
] B Y .
‘ R - 5 .. " . \: {’V,:v
) ‘a": « . - ’ . ' v'&f"'
1 wi v:" - . .1 3‘ .;.Q » s s ’%.’;’A,,:
} . o . — X . .
B . - . ’.';"‘ Y \ .




N S

8 _ﬁhRighﬁ' 1) Lead discussion w1th
é . class

Pondlng can be ellmlnated_hy 2) Taken from-.EPA 179.2
| iﬁfﬁ pressure stream of water.
A ‘1:

1) jet surface with high- R o .
} 2). stop distributor over ponded ] : ' -
area; flush excessive growth ) : T
- from voids. < ) - .
<o 3) Stir or-'rake filter surface to - ‘ :
‘. lessen or .remove any accumula- e
tions” "
4) dgse filter w1th chlorlna at .
. about 5 mg/l for several hours; : r
~ do dur1ng low flow periods to
. minimize required chlorine dosage
’ (less preferablq) _
. 5) if poss1ble, flood filter and . -
allow it to stand for 24 hours;
don't let watex rise .high enough -
. -to get into distributor bea¥ings;
- ‘résulting liquid is a mess to
dump (less preferable)
' - 6) If the problem is caused by - .
snails, Malathion can be: used
to kill snails

" -Proposed Methods of Correction: . : o
(for continual ponding) K -

v .

l):For" contlnual‘pondlng, filter . : _
must ‘be dismantled to determine . ‘ AR o
what -specific cause is: then take ’
necessary corrective action..

2) Media too small or non-uniform;
' screenlng and/or repladément.ls

in order ) .
3) Media deterioration; med1a

- must be replaced * e
"4) Broken or clogged underdrains;.
flush out underdrain system or’
remoye media and make necesgary
repairs. In most' cases, media

replacement will be necessary.’

.J. -

s v <, -
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Ice Formation - "Solution: . . | 1) Word s%?d)/'discuss

-| -regulate recirculation rate o 2) Stlmulate dlSCpSSldn
*| —{super cboling?) . '

-reduce spray by adjustment
of' splash plate

-cover 'filter " ™

~break up and .remove ige
-dlscharge warm. flow to filter
influent if possible.

Excessive ‘Growth - Solution:

’-use above procednres, Clz
-adjust re01rculat}on
-pAysicaly remov

-enforce sewer usé ordinance
, ;

&

P

Fly & Snail Control - Solutlon- ‘ ‘l) Word.sllde, discuss

. pésticides and regulatlon .
-use Malathlon (if approved) . |~ - .
—-agricultural brand -‘E-5 (55%) ) X
=£lo0od filter just below stone
-apply apx. 1 gal/acre foot
leave 4 hours
skim snail & fly carcasses

Snail Control - Mechanical: "“ 1) Ref. cited .
o — .

-snail: penc1l-eraser-51zed
-per1w1nkle type - :

. Joplln, MO (since 19649 B
Snails, apx. 1% yd3/day! .
Removéd ‘by sedimentation.
Basin is 10'x10'x32" high

,,4"drainh stilling.basin

_weir height - 24"
2 ‘MGD flow
Experienced digestor- "scum"
85-90% removal
Cost $§16,000 - "y
Located before grit unit .

~
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. 7 STUDENT HANDOUT }- PONDING '
Yow have observed tr1ck11ng fllter #2 1n your plant -<start1ng to - )
gond* Inspectlonoof‘the wastewater.lnfluent to the fllter shows o
th2£ it is not septlc. What systematic nrocedure would you ) . .ff

The filter has.a 19Q ft dlameter and is. 7 feet deep w1th-a ' 4

perform to 1dent;fy the cause of and solution. for the problem7

‘1\' ' ~' -,

recircylation rat;o oﬁ 1:1. The‘fmmr*ixrthe—frite mg/1y
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1 - © ADVANCED TRICKLING PILTER - 114MWW MODULE R

N -
1

: ; ‘ Instructor. Lesson Guide .. “ . ) |
e ' .- . Hour 4 of 7 (Troubleshootlng) . B " "

. . -
+ ' - .
L~ - \ Instructor Discussion . - .» AU : -
N ] . : 3 L8 . o
‘e . * i v -~ 4( N

. . 4
.- : . Rev1ew.problem assigned as Homework ' P T
K . d in. Hour 3 . ar . a

- - * * n.{ » . : ~ : ’
. . - » ¢ N . - ’
7/;5 ) Review: , .Procedure to: " - I L .

e R . Identify Problem . ' ’
i ‘ . Cause/Effect ) . N
i : . Solutions ‘ '

. v;L.Discuss: Ponding ' Y -
. . . ' Systematlc Procedure (have students develop)'
L] e <
’ ™ Calculation of Hydrulic and Organic Loading's
¢ A Y t [P .

Y

o . \\\% ' Recirculation Ratio (needs to be increasedj - -
T \ ’ T ) ’

.

R 4 Review Attached Student Handout : T
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: STUDENT HANDOUT
'TRICKLING FILTER‘MEDIA RELATED TROUBLESHOOTING
"(Ref. EPA Course 179.2) . .

o

e
— '

A. Filter Ponding ~ occurs when voids bétween filter media
B E oseur . : T Te
e clogged by biological slimes. or inert materlalg.

B. Likely Causes , .

< 1. Excessive organic loading, without.correspond-
ing high ‘recirculation rate;, organic load too

heavy in comparison“with hydraulic load. R
, . 2. media too small or not sufficien ly uniform in
size., - . )

“\ 3% media deterioration due to improper métqrial 3

selection,, or freezing.’ ‘ . v
4. voids becoming clogged by excessive growth of
insect larvae or shails (perrywinkle snails
quite common on' filters) |, -
C. Effect and Symptoms of Problems ’
A l. Ponding on filter surface. - CL - e g
© 7 2. Intermittent flooding of filter. - S
-, .',". N ‘4 . . o N
" D. Proposed methods of correction e .
.« (For intermittent ponding, caused primarily by excessives:
% . loading, or by temporary elogging) o .
N < e . . )

) anding can be eliminated by-several methods+; In oraeg
A of least effect on 'effluent, corréctive medsures.include:

Wl

¢ .t . roes : N . ., ‘6, :
.. ’ li, jet surface with high-pressure stréam of water.Lc }
2. stop distributor over ponded area; flush excessive™ -
growth from vpids. - ’ o .

3.  stir or rake [filter surfage to lessen or remove any:
accumulationg. . . _ _ :
4. dose filter with chlorine at about. 'S mg/1l for
$ several hourg; do during low flow periods to minimize
-~ .required chlprine dosage (less preferable).._ = -
] . 5. if possible flood filter and ‘Allow. it to stand for
v - * 24 hours; don't let water rise high'?nought to get
into distributor. bgarings; resulting”liquid is a mess
to dump (less preferable): .
6. if the problem. is caused by snails; Malathion can
. . be used to kill snails. (Review state redulations)

LT
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Sy E..“P;opsedlﬁethods of‘Cofréction (for continued ponding) h

~ - - N N
For centinval ponding, filter must be dismantled to ’

y
R ' deterniine what specific cause is; then take necessary ‘@ ..
.. .+ ., . corrective .action. - a ;o
" . - . . L@ - [ . \ . e . : .
' ‘. l. media too small or non=uniform -.sereening and/or - ..
“. * . = , replacement is in order. - - S v .
. -2. media deterioration' - media must be replacedl T
e .. ) .
L . -~ . N O .
¢ ¢ . ’ . - i . N
3. broken or clogged Underdrains - flush out underdrain - )
L. system or remove media and make necessary repaits. -, .
' ‘In most cases; media replacement will bé necessary.
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ADVANCED TRICKLING FILTER -.114 MWW MODULE | , i
. . ' Instructor’ Lesson Guide . ) - WA
’ HGUr 5 of *7 (Troubleshooting) | '- - , . .
N , . ) LN . . ) . .u_n . . ¥ v ‘, \ -
. Gige-the.following problems to the class and ask it
them to write sollutions, -~ allow approximately . T
+ 25 minutes of student 'wqrk. Use groups of 3 or 4 A
! ‘ R to stlmp%éte_grgup 1ntgragtlons.. g ) ' Ty e
o ; T SR s T V2 T R
. . -~ Problem: You are visiting a wastewater treatment . . -
.Plant and you detect the'odor of septic conditions
. © v, hear the trickling: filterb. Describe vhat you would
. look for-and how you would evaluate the causes, effects
- _ Isymptoms), and solution to correcting this/problem.
E Instructor: Stimulate group solution to the problem -
"follow student .handout as attacged,r Answexr questions )
about progper recirculation rate®and organic loading, -
if required. :t . - -
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e B] L ' STUDENT HANDOUT :
-, 7 "TRICKLING FILTER - TRODELESHOOTING NUISANCE § ODOR PROBLEMS
. > " (Ref. EPA Coutse. 179 2) . -

.*l ’ ~ .- . .. ’“ ‘ ’ v

1] . - .
v pi <o o

I . ° -  Lbssow ourmg: . o C
s . ot v 3 ‘ ‘ D ) e * '

- < x

. r
1. Troubleshodtlng ‘Guide to Proﬁ?em 1.” (10 Minutes) /

QM
~ ° ¢ a

E- SRR . [ A. Identlty of Problem - ' . g ”

&qz g . . As- gtated, ﬁhls-was an odor problem.
C. S B. leely Causes '/‘ é'ﬁ . L ) o .
2t - l. Since the plant inflows are not\septlc, “the
f - . ‘most. likely °cause’ is 1nadequate ventilation
¥ within .the filter. This would be caused
/
> if ai¥ and water .temperatures are equal
, . and no thermal exchange'takes place. - 7 ¢
) : :
T2, Durlng‘hot~weather, odors may' develop from
a fllter 1n "good operatlng condlthn. '
" C. «Effect and syﬁptoms ‘of Problem - N
) B Black skames are llkely to develop on the\\ev
. : : . med1a syrface. ‘' |
. . 2. Hydrogen sulfrde odors develop in the .. g
. o vy61n1ty of the fllters.,. . /)' .
- ) o
i / 5‘ < 1 -+
¥ 3. N1tr1f1cat;on is not occurrlng - no break-.
< : down: NH3 - Nitrite - Nitrate = ~

D. Proposed Methods of Correct on o
b , /\ . . * ’L l'~ 9 7
) 1. Maintain aeroblc condltlons 1ﬁ and properly .
operate sewer system and settllng tanks. "
¥ .S.. te
, . . 2. Examine underdrain system and vent latlon\\‘
w - T . ‘facilities; stoppageslan either ofAthese
. © will cut- down natural-.flow of a1r,,natural
! s’ ventilation occurs if vents ‘are open and
. : difference in air and water temperature is.
' - - greater than 3°€F. . .

.
.
s . .;

, . 3. Increase recircu n rate to prov1de more -
e . oxygen and to 1ncrease.slough1ng of surface
: Sllme. . .‘ .

-
- .

* N ’
‘4. Practlce good- housekeeplng around filter”
s . J keep slime growthsy, result1ng from wastewater
’ . splashing, off’S1dewalks and other surfaces.

. 5. In extreme cases- it may. be necessary to- prp-

‘ y v1de forced a1r ventllatlon. e N

ERIC? . L .o 22 PR




ADVANCED TRICKLING  FILTER - 114 MWW MODULE .
Instguctor LessOm Guide . R
' Hour 6 of 7 (Trcubleshooting) )

- 'y —

. N
A ]

Give- the following assignment and ask the class to
work in small groups writing down response.

s T . -

Problem: How would you troubleshoot uneven distribution
problems in a tricKling filter operation? List the -
llkely causes, symptons, and solution to’ this problem, .o
Why is it worth con51der15

. ~ -

Instructor: - Encourage small group discussion and after 25

minutes, review the problem using attached student hand-
out. Also rev1ew hydraullc overload, if time permits.
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STUDENT HANDOﬁT

TRICKLING FILTERS TROUBLESHOOTING DISTRIBUTION PROBLEMS

rQ

A.-
" waste over.the. filter,

é.

i N

(Ref v EPA Course 179.2) . X g

¢
.

The problem of poor and uneven dlstrlbutlon of
1nc%/d1ng clogged, nozzles

and leaking seals. . ' .

gikely Céuses o ' = .
.- Poor spray pattern:.on fllter

2. _Nozzle clogging

3. .Leakage of seals

4. Continued or frequeét clogglng ;ndlcates
‘solids. darry-over from primaries;. may be, due
to abnormal loadlngs ‘to plant of grease or sus-.
pended solids. Durlng fall qof year sewer clog- -
glng due to leaves is a p0551b1e problem.

1

-

Effects and Symptoms of Problems.

1. Less efflclent waste removal by fllter due to -
-uneven loadlng.; )

2, Sloughing of filter growths.

3. Pondlng on certain areas of filter media and
" drying on others.

A

Valleys or ridges on-the fllter stone.

"D. Proposed Methods of Correctlon

P

1. Adjust splash plates, clean slime growths of
. plates; replace missing plates,
2. >Clean nozzles regularly with small ‘wire or

brush, and thoroughly flush distributor piping.
3. Attempt to correct seal™leakage problems -
which are common. Some seal leakage may be nor-

k R
. 4 \ , .
| R : — * L.
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'ADVANCED TRICKLING FILTER - 114MWW MODULE
. Instructor Lesson Guide
, Hour 7 ‘of 1-(Troub1eshoot1ng)

- Overall Hour, 7 of 16

| . -
i

Instructor-\ Leads a discussion-about- the requireq
testing {(type of té§ts), equipment used and common
problems éncountered in laboratbry 'support for trickling
- filters. ’ ‘ -

b - kN N ©
S -
»

Review S pllng and Testlng with class from EPA Manual
"Procedural,/Manual for. Evaluatlng the Performance. of
Wastewater Treatment Plants" Also cover points on
student handout, rggardlng Troubleshoétlng Lab EQUlpment

Answer qu stionq.\ ' ‘ HC




e i - STUDENT HANDOUT SR C
™ TRICKLING FILTER TROUBLESHOOTING - EABORATORY PROCEDURES AND EQUIPMENT .
- (Ref.\EPA Course 119 2) ) ..
3’ “ ‘ . - ’ A - ' - o - ) ) -_—
Evaluation of equipment adequacy may read11y be performed bylgom-. _f_
. parlng ex1st1ng equipment capabilities to generally accepted listings _, -

. of minimum and.optlmum equipment requirements- found in Chapter III, "Esti-
. i matlng Laboratory eeds for Municipal Wastewater Taeatment Fac111t1es.

» Should equi ent'def1c1enc1es be uncovered the 1nspector -may advise

the prope cipal official of the ap arent need and rec0mmend.they
. discuss the matter with thelr consulting' englneer. : i S ,
- 4 , . - v b i %.,‘ e smy
P Analytlcal Balanqe o C. Troublesﬂbptlng Slgnqﬁgﬁﬁ‘g%:
) - - \ N .. . mounted on heavy shodk- .
¢ y 8. Purpose-’ - \\ : proof table" A N
precision welghlng '~i?‘ - level adgusted,@é necessary

. b. Appllcatlon. \ .
*  “° . preparation of’ standards gravi- ‘ .
* metric analys1s of:. o .
total sollds,-suspended solids, i L .
g .sludge moisture, OllS%&Dd <// N Co- .
grease, etc. TN

S

° T “ \1
» 2. .Trip Balance } ‘ w0 T ‘ . o '
s, . .as \Purposeé ) ’ ) c. Troubleshooting Signs:
' coarse weighiqg. ' maintained and used in .
P . v - accordange with.manu- -,
) -b. Applicagign: - . \ facturer s 1nstructlons.
' weighii%ﬂgamples for MLSS, sludge o P
wet"weights, ‘grit analysis, filter - ° ) ) NEATS
°- _#ake.moisture content, preparatlon a , . o
o of chemlcal solutlons , ' oY
s w# . . v -
_ 3..pr«Meter : : | - . = .
N ‘d. Purpose: : - . ~ c. ,Troubleshootlng Signs:-
pH measmurement - - ! -freguently calibrated ‘with
. ' : . buffers
* . b. Application: B © 0 -buffer solutions fresh,
‘ industrial waste, plant‘waste free of algae .
~ . > ' streams,; electrometgic determl— -electrodes -immersed :in
- nation of alkalinity, ac1d1ty and . water:for stordge .
amdbnla endpolnts : : »  -electrode . tip unbrokKen, free
. ? U e . ©of scrgtches o~
o el U o : -electrode reservoir-filled.
o ’ o AR © ' -eletrode -rinsed between .
L s | .o . operations : ’ g
5 \ ’ . -t . -samples mixed during deter~
A 4., N -~ : minationg -
o : ) ' C " . -sample temperature,noted,
. 3 . . fro meter adjusted . .
' L ‘ . SRR
| . ) 3 A 2 6 .

.
. ..
v o .
. " .




T 4. Dryiug Oven

Al and ‘grease,, sﬁlfates*

a. Purpose: .. ° 7 iy c.
/ controlled constant temperature
“ drylng of samples and glassWare
b. BApplication: ‘
determination ef total suspended
dissolyved SOlldS, sludge drylng,
drying &f primary chemical stan-
dard reagents, drying gravimetric
-~ glasswyare - =

Furnace ;

5. Electric M
N i"‘
!

a. Purpose:. -

ignltlon ef 'vo at11e substances
gt e, ARy g

b. Appllcatlon.
determination of volatlle and. fixed:
solids of suspended, total, acti-
vated, and digestor sollds/sludges.
Ignltlon of barlum sulfate precip-
itates’- Ln .sulfate’ analys1s.

2

6. 'Desx@cator ) ’ Ct .

‘e .

a. Purpose: -

~Tprovide mositure free/absorbent c.

atmosphere for temporary storage

of analytical powders and .glass-

ware. Ambient dry1ng of oil. and

) grease fractions prlor to welght
"7 " determination

b. Apleoatlon.

drying-of standard chemical
powders, coollng of grav1metr1c

tal solids oils
sludges).

. e

to weighing, (é.g.,

~locate

g,

test glassware and sgecimens priox
indicated. -

Troubleshootlng Signs:
—oven.equipped with ther-
mometer

~-temperature controls
functional.
-doors fit
mize heat 1
-chamber clean and free ‘of
scale

-gamples arranged to preve
cxoss contamination

away from heat
e equipment

B RV

géoperly~to m{ni

sensiti

¢
wroubleshooting Signs:
~furnace is equipped Wlth
temperature control
~temperature 1nd1cator
functional -
-chamber free of ash and
residues
~fumes properly exhausted
-not located near heat
sensitive equipment

v -

-

Troubleshooting Signs:
~desiccator, is avallable to
every lab .,

~used. for all spec1men
coollng operations‘prior+’
reweighing . )
rs an8 lids«properly
-desiccant mater1a1 is ac—
tive

-desitcant replenlshed ﬁﬁen.

Tt




7. BOD Incubator

,é. Troubleshooting Signs:

7 "a. Purpose: - .
provide constant temperature, ¢ ~temperature controls
light-free environment for storage.. functional .
. of BOD- specimens . ~proper temperature main-
‘ : Lo o N tained -~ Cooe
. . b. Application: ( -door cléses and s€als
- . BOD incubation at 20°c properly AR
S ' T e e ‘ . =chamber clean and free of
) biological growths- -~
. : . N . .
8. Water Distillation Unit % T '
. ‘e ¢
L 8 - a. ‘Purpose: ) ¢ c¢. Troubleshooting Signs:
provide distilled water ] aving Difficulties ‘encounteréd in
degree of purity from 0.655 micro- bacteriological and chem- °
. - mhos/cm to 10 micromhos/cm ical tests often relate to
- . k poor quality distilled
b. Application: 5 L , - water '
‘ product water used in preparation -storage containé&rs have
- of chemical solutions, BOD dilu- 4 tight covers and not exposed
© tion water, bacteriology; chemical to airborne dust, gases,
analyses’,. rinsing of andlytical glass-.fumes . .
.ware . & . . - =glass storage vessels of
- ) 55 ~1 borosiligate glass .
. S MR ~boiler and condenser coils
& > . free of scale - s,
. ¥ .. -periodic cleaning to re-
. g . *  move sediments :
5 -produce water freguently
; tested for PH and conduc;
’ v K : tivity to +assure adequaté
¢ s - ' > 2 purity :
. . f : ~delivery tubing free of
) | ? s j C o algaejan%*slimes
-9. Deionizer »>"*- ﬁ (\ )
x-a, .urpose: v / . “C., ~Tr8ublé§hooting -Signs:
N prodhction/j?\f;' sigh'purity water ~-ion exchange cartridges
. by ion exchahge.rather than dis- proper type ’
N tillation - ) =exchange cartridges discardd
- - ed promptly when exchange
'b.  Application:- ‘. 5 capacity is exhausted
) . same as for' water distillation unit.. -recommended water feed
e T May.be used.to supplement distilled rate not exceeded -
e watel production .o -water product stored prop-
- o A bl erly to avoid contamination’
. o . f(:ﬁ,.’ - . o . . . '
R A - - -
Ryt K Ty T

©

~*




.t .
- W - R &£~

10.” Colorimeter or Spectrdphétometer . >
2 o ‘a., Purpose: ° - ! . Cu Trowbleshooting Signs:- |
' —-. quantitative measuremeht of water: T‘f'--colorzl.me;:er g delicate .
o quality. parameters -by* colorlmetrlc precision .instrument and °
. . technique - o . must be treated accordingly
. S, _ . ~common replacement parts
: b. -Appllcatlonx . ’ *w te are in stock |
. ‘™ commonly employed for phospho- o -instrument properly cali-
rus, nitrate, nitrite, hexavalent ' . brated prlor to transmit-
. chrome, color, sulfate by turbidity ¥ tance or absorbance readr
' method, phenols, re31dual chlorine, ings
~ : etc. . L A . —~glass cells kept clean and-
: . K BN ' . * free of" scratches .
R ' " ‘ : . —-filters used—in accord*“
TN T Py C ance with operating instrucH
; ) , tions’ o F ..
- N M o & 7.8 ’
11.". Refrigerator . oS " T
a. Purpose: ' .7 .¢. Troubleshooting Signs:
B low temperature storage .unit - = <temperature controls func-
) . ' ¢ tiona X
b. Application: | ’ -propé; temperature] mon- -
. storage and preservation of waste- itore frequently
— water. and sludge specimens - -interior clean" -and f;gg»gf_
usually at 4°c, Storayge of unstable .biological growths
. chemical ' reagents f . —-storage capacity adequate
., - ) for lab demands .
12. BAutoclave . ' ' ' . SR
- a. Purpose: C. Troubleshooting.Signs: K =°
o > ’ sterilization by steam of liquids ~temperature and pressure
' T and solids . controls functional
' o -propers<time~temperature for
b. Applicatior: -materials being sterilized -

- sterilization of dllutlon water,” -confirmation of adeqﬁacy‘bf
glassware, "sample contalners, L sterlllzatlon«by test strips
growth media, related supplies tape_indicators, etc.

' v necessary for bacterloloclcal testS‘“"-materrals ster1112ed*haveA$_
) ‘ - been properly wrapped and .
% " sealéd to prevent contami-
] ’ ) , - nation ~
’ <" JE ) L, " -sterilized materials~prop-

. . ) , . erly stored’ to avoid contam-
.. . ' _ 1nat10n




- e ~ ' -

[ 3 . .
13. Electric Hotplate and Heater e
I a. Purpose: . - ' c.
variable’ temperature heatlng of- —
b liquids and solids
¢ : :
. \ - P -Appllcatlon. o

. .evaporation, concentration,
' hydrolysis, dlgestlon, other -
analytical operatlon

14. Dissolved Oxygen Analyzer

-
"

a. Purpose' v " e,
instrumental alys1s of dissolved
oxygen in liquids and gases

b. Application: ’
analysis of dlssolved oxygen, BOD
test1ng sewage, 1ndustr1al wastes,
stream samples

-

15. , Bacteria' Tncubator
——  °  a., Purpose: - = ° oty c.
controlled constant temperature
for storage and cultivation of
& -bacterla and bielogical specimens

N e —

. % Q4

Appllcatlon' . oo
" total cgliform, fecal streptococci,®
¢ . other ﬁacterlolo ical testing ‘
,‘1 . 4 :: -
- 5 . & -
) . v - K
oo . ) ~/"\% '

. preparation of analytlcal solutions,

Troubleshooting Signs:
-number of ‘hotplates and
heaters adequate L
—temperature controls
functlonal -

°

Troubleshooting Signs:
-frequent and proper cali-
bration.of instrument by

wet chemical or other means '*
-probe stored in water or
moisture saturated atmos-
phere between testings
-probe surfaces cleaned

" according to manufacturer's,

directions |, ] .
-probe electrolyte and”’mem-
branes replaced as indicated
-sample velocity at probe .
tip maintained during deter-,
minations

-membrane replacement k1t in
stock

Troubleshooting Signs:
-temperature controls func-

* tional - :

-thermometer or other tem-
perature monitor:system in
place ‘and operable

-chamber clean and freé of
spillage and/or blolochal'
growths

-doors* close and seal |
properly

‘unit located away from '
temperature extremes . w=

o




W
Lh

-
-

16. Water-Bath Incubator

Purpose: " 4 c.
~ controlled constant temperatqre *
bath

.a .

b.) Application:
. fecal coliform bacterla testlng,
digestion of wastewater speclmeps,

assist color development in nltragi

L testlng « PR \ e

- . } T

-
Cofuctivity Meter .

a. , Purpose: - ’ ° C.
measurement: of solution electrlcal ’

conductance and resistance

N

'b. Appllcatlon° . : )
° quality control testlng of distilled
. water, screening 6f water and
:  waste specimens

-

épfiyzer .
' Purpose~ ) ' Cc;

instrumental analysis of car on -,
fractions in solutions b us-
tlon/lnfrared technique

18, Total Organic Carbon

a.

.Application: ' .
rapid _@ssay of total 1norgan1c, and
organic carbon fractlons in water
and waste samples. Data may '
correlate with BOD and OCD, and
(may ‘be) applled accordingly. in d
treatment plant:process control “

%9;"Atom1c Absorption Spectrophotometer -

/

a. Purpose. c.
,1nstrumenta1«analys1s of metal ‘ions..
by atomic absorptlpn br emission
- technlque ‘ N
b. Appllcatlon° v

analy31s of NPDES requlred heayvy-
met ions, monitoring ‘industrial
. wastes-for possible toxic metal ions

" clean, fre

}\- ’

Troubleshooting Signs:
temperature controls func-
tional g
~thermometer or other
temperature monitor system
in place and operable
-chamber d bath water .
of rust' and
“sediments

-adequate cover and seal to
minimize evaporative losses
-bath water level malhtalneo

‘\I o \ L3 ,;‘
’ "
oL,

1 N f'\. .;\,Jw 7.7 - -
. "

‘Troubleshooting Signs:
-electrode clean and kept
in distilled water between
determinations -

‘-frequent calibration
against known electrolyte
references e
-sample temperature cor-
rections made

.

Eroubleshootlng SlgnS°
«winspector should refer
gquéestions to quallfled per-
son due to .complexity of
instrument and test proce-
dure

Troubleshootlng Signs:
~determine insirument is
properly . 1nsta1 ed with
fume exhaust system
-inspector should refer
questions to'qualified per-
son due to domplexity of L
instrument and testing pro-,
cedures .

-~

[
~ S,
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‘ , ’ . SUMMARY
. — . a L
A Module Number, Module Title . R ' _ s
. 114MWW . hcfiiiii’;iiffiifgwfilters . o
N . L N v.‘ ‘.‘,'v . bl - - r .
Apx. K Time Submodule- Title . _ . : )
. 4 hours - Field Experience in Troubleshooting T -
’ (Hours 8-11 . - v
° . of, 16) ' o g ) ; - . ! .
' AN . . ¢ ‘L“,—»«‘ s f
- Objectives The_Tréinee Q&ll:” ' -
I Ideng;fy and demonstrate knowledgé ‘of A
o . - comnion procedures used to troubleshoot -a
; poorly operating trickling leter plant u51ng
) ’ g field observations.
T2, Succes;fully complete EPA Form - for the o
‘plant inspected.
' o . .y
] . ' \ T
? Instructional aAids: ’
. L ) . Detail lesson plaﬁé : o
— Student Kandouts - ( _ -
I * c . . ‘ -
. v - ® -
‘ Instructor Approach: o ~ .
g - -~ [ . . : . e
: Stimulate Discussion '

» Lecture, as required ) !
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LT .~ ADVANCED TRICKLING FILTER - l]{,AMWW MCDULE L
N B + . Instructor-Lesson Guide ) . .
: Fours 8, 9, 10, 11 (Field Trip. & Work) ‘

~ Item . © Instructor Discussion
{ - : - "\. 7 . : . T T
> 1." . Instructor should be familiar with the Trickling Filter
. Plant, ‘plans, problems, etc., and select a plant with -

/ poor operations, if possible. ’ *

Travel- to the plant - tour jthe faeility, give instruction
about EPA Form 7500 and the checklists provided in Hours

b 1 & 2 of Troupleshooting Section.. _ :
. - s . .“‘g'»
-Stress technical and human skills . f § . !
. 4  TStress the six areas of Trickling Filter problems (discussed
in Hour 3) ’ . {395‘ -
' . " . . . .
. L _ { -
T g ~
2  Allow 1 hour at end of tour to. have coriclusion reached
with class as to causes, sympgpmé) solutions to plant
problems. ’ : 1 . T
v B . & . »4 . ) »
N ) .
/S 3 Collect EPA:Forms 7500.£fo xﬁtudents - gradepahd return at
, . the beginning of Hour 12 Y A : .
i 4
g ) .
. { . END ) .
. . . . ) ) i .
- e o,
R L
[y '\... \ LR - v
. ‘ N /\ . Ve
. ‘.\ R -~ s.
- \ 4
° -
- « £ g .
e ’ - A . w . )
\ - y - : .
. : , . %
» [§ . ’ .o B - i ¢ "
Q:w , h i' ' - e Y
NE . T T ’




! "EPA 'FORMS 7509-5, PAGE. 1, 2, 4, 5, 6 REMOVED, PRIOR
TO BEING SHIPPED TQO EDRS FOR F]fLMING DUE TQ‘
MARGINAL LEGIBILITY OF THE ORIGINAL ¢ )

BEST COPY AVAILABLE.
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SUMMARY -
~

14

Module Number
11 £MWW .

-

‘Module Title ' ey ]
Advanced'Trickl%ng Filters ' « . S
- {

LA

(Hour 12 of 1%)

v
4

Manpower Needs For Trickling Filter 0&M

L

-

$h e e s

. -« . \_: - *
, > . N . - P A
Apx.~ Time . Submodulg Title .
1 hour .

\ 4 o

- o
Objectives: The Trainee will: . .
' R . , . & . - .
. 1. Demonstrate a familiarity with the .EPA -
’ N ~publication "Maintenance Management System
. for Municipal Wastewater Systems"
- by: . ‘ s
. A\l ¥ N . ® -~ ’ . . .
1) Estlmatlng the number of manhougs estlmated
. for various types of wastewater ‘plant mainte-
nance 1nclud1ng trlckllng filters <, .
2) . Develop a schedule that ﬁtilizes the minimum |
) " number of men to perform*stafflng requ1rements
for around-the- clock WOrk % — . ’
’ \\‘ 4 ? ‘ 3 ¢ . Y
Instructional Aids: . ' . AR ‘ O " ’
) 7 \ * -
. Detailed 1esson\@lans o - T
‘Handout's and Manuals N

P
Instructor Approach~

e

Stlmulate stucent 1n1t1at1ve . .

v
. - through working exerc15es & problems - \ T
A ' ) Minimum lecture  time suggested :
. v . T “‘ \‘ b4
* . " . . Ed . rl t * -
-~ .- . ) & ’ i 2
K " v B . } ‘e ‘, -
¢ ° by 5 ’ s * ‘ R
, N . «
- ‘ % , H . - o LY
[ M -
- : . @
« Y, ,
, [ y e . o
. &’ ” : -
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. ADVANCED TRICKLING FILTER -‘3114MWW.MODULE .

e . - . - ¢ : . . . , . -
: The attached work schedule for-around-the-clock'bperationm,

having the student develop this schedule,then providing

\ . a copy fs attached.

e +

, s
The -instructor will: -

[y

>

N

-

<

1) Provide a copy of the Manuail and introduce this

- doctment to the trainee

~ !

o problem: 7/ - .

©

a

- L .
2) . Assist the/student . group-in finishing the attached

. * Instructor,lesson Guide® ' __  °
: Hour 12 of 16 . . -
i - > — . R . N B - - - h (g
Item : . . _— .
# Instructor Disdussion "~ ™~ . T
. . . L ":‘ @ Q’ o~
—— & - T o T —b
. Manpower Needs far Trickling. Filter Q sm . - I 'Y %
’ ! . . ¢ A4 R .
The instructor will read and understand: ﬂz/ o T
[N <- , % . » ) ‘
1 The EPA Publication "Maintenance Management Systems -
e - For Municipal Wastewater Systems” - .. ¢ . - e i,
. < . o Ll - \ - '
&2 . , . . .- Y. B . R




. ” c . v
- e . ~ - 4 *
T PROBLEM: As fnanag.er of a fTrickling Filter Wastéwater
e Treatment Plant that treats apx. vm%g with a
‘ three shift, 365 day/year operatifffFyou are
- . - assigned the task'of developing-a work\ schedule — _
\ .- ) toj include the following persons:
. . * 4
' < 1 Sufkervisor (S). » ) , e
s ' . T chief operator and lab technician (C) °
O e 1 maintenance maneand‘relief operator, (R) ~
- 4 operators (1, -2, 3, 4) . S .
Do T ) ,. Total staff (7 people) . ‘ _‘_‘i
- N ‘ Q’ ' - . ' R
* .
- \ " .
5 ; ‘ )
. -~
‘ : r
Ve D -
) ) ' . 91-
L . 4
2 ’ \ ) , *
. ~ ‘,v- . - . . "
:’a Ve ’ ) - -
A . » /.\ - 4 s 3
i
i » ¢ - R ‘ )
, N , \ - a
L e N S
— v, —— J .. ) ) . \
- - S
&\‘ /N ' ’ &

Q - : ‘~: o i ‘. - -

. ~ .
Aruitoxt provided by Eic: . .




e

Supervi%or .= S

Chief

Lab Tethnician

i'l

DAY

._-——’/
__ AN Bxp.-»_pLyLv}bRx SCHEDULE FOR, C

‘ NEOSHO"S

First Shift
Midnight-8 am

WASTEWATER PLANT '

N

ggintenance,&an Operator = 2
& Relief Oper. = R Operator = 3
Oper;;pﬁ\ =1 Operator = 4
Second Shift  Third Shift '
8 am - 4 pm 4 pm-Midnicht ' 8 am-5 pm

Mon

*JTue
T
Thu
Fri
Sat
Sun
Mon
Tue
wed
Thu
Fri
Sat

sun

Mon
Tue
wed

Thu

Fri
Sat
Sun
Mon
Tue

=
o

11

12

13°
14

15

.16

17
18
19
20
21
22

23

Wed 34

Thu
Fri

25
26

Sat -27

Bun 28 . ..

z%j

Tue 30 1 ,

Mon

S

©

.S
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W bbb e 1

L

B b b b NN WW
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3 4 S R
3 4- S R
2 4 s ¢
, 2 R s C
2 3. s ¢
2 .3, R C
2 3 R C
1 3 S R
- 1” 3. S R
1 2 S C
1 2 s ¢
d 2 . s, C
.4 2 . ., R,C
4 2, R C
4 1 S. R
4 . 1 . S R
. 4. 0@ | ‘s ' C
* R 1 s c
3 N 1 e
3 . N- 4 R €
3 .~ <. - S,R C
. 3 ’ 4 - 'S R
3 4 - S R
2 4 . . s €
’ 2 R s C
2 3 s C
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: ﬁgaule Number | |

114Mww = ° - Advancéd TricKiing -
« ' - .
. N hd ¢
. - - 8
- Apx. Time - Submodule Title
2 Hours * ° . Laboratory.Testing - Equipment and Costs .
(Hours 13 & 14 ' ‘ ‘ } N : .
-of 16) < F .. bt
! ' - ’l . h
— .JA‘ - v ——f - e .
‘ - ' L ~: ‘ i ) '
Cbjectives: The Trainee will | < -

-

SUMMARY .
- g ‘

Module Title . o
Filters —

\
] i 4

Demonstrate a familiarity with the 'EPA
document "Procedural Manual For Evaluating e
the Performance of Wastewater Treatment Plants"
by developing a list for required laboratory A
testing and equipment used for the testing

and estimated cost of: the equipments:for a //

5 mgd'Trickling'FilterlPlant. )

l.

. . e
~ N

~T
S o PPSILIRE ) R

’
-

1) Lesson Plan _» . - . _ AN
2) EPA Manual lidted above ) - x -
3) Sample laborato ca%blggues from equipment

suppliers’ (instrjictor should obtain)

) B . » .
- . N __/\ -

Instructor Approach:

Hour 13 - Distribute Manuals and review
) . with trainees ; L
Hour 14 - Havé trainees use®manuvals and catalogues «

: to establish, testing, equipment and cost
of- equipment .

> A3

contents

s -
-




a

ADVANCEQ TRICKLING FILTERS - 114MWW MODULE

Instructor Lesson Guide - : | .
v FHours 13 & 14 of- 16 v
) - > S F . % @. o
,Item . ' » : % -
o . Instructor Digcussion., - L s
. . *~ ° ) . - -
s

Instructor asks for the class¥to vork in small
groups of 3 or 4 and develop a list of tests-to be . )
monitored, equipment to be used, and estimated cost to be
expected, after.rev1ew1ng the'oocument- S

"Procedural Manual for Evaluatlng the Performance of

Hour_l3 -

hastewater Treatment ﬁlants \

(l)

. (2)

(3)

t

;', >

The instructor ‘distributes the manuals i
- (free *from EPA) " . 7 R

Dl

Reviews with particular ethphasis pages
31~-38 '-.works examples from each page.

o $
Reviews one or two catalogues from major

_ laboratory suppliers, with costs.

Hour 14 < Asks‘the~studen%§.to develop the following:

&
<
>

* e

(1)

(2).
(3)

A-1ist of lap tests for a 5 mgd Trlckllng
Filter Plant

” .
A list of equipment required _

An estimated’'cost for this equipfient ‘




o ~ -
“ et
. ~ P ° . .
L4
.‘ S <= >
: . SUMMARY s ‘
» . - Y
* "Module Number Module Title ’ ‘ f. *
114MWwW Advance&d Trickling Filters
. ’ N .
Apx. Time Submodule Title. : .\~/ - ; <
1 hour’ } Obseryvations For Trickling Filter Sedimentation
(Hour 15 of 16) Tanks . . . : .
. T .. — ' ‘s . '.Or
Objectives: ® The Trainee will:
1. Become familiar with WPCF MOP 11, .particularly
R . c with Chapter 14 ) .
- 2. Be able to list common operational problems.
with secondarygsedimentation tanks.
¢ ® - - b ) . - B ey
[ ) ‘ g N i =
- Instructional 2aids: . >
- - -
.0 l. Lesson Plan : : ) . )
o .2# 2. WPCF MOP 11 - Chapter 14, pages 183-188
S >~ ~3. Checklist in Hours 1 & 2 .
REN
Instructional Apﬁfoac@: N ) ' .
, ™ " -+ Lecture and dibcussion L ’ o
. — 3 ‘!’ X - . . —
‘iil . ' .
. . ; };’z' . b
: : , ) .
. , ¥ 3 b . .
* - ¥ * ‘Rt« '2*7 ’
w ) ‘ v ; -
. w. .
' e o * * P ' -
¢ . ' L 4 41 4 - .
3 o e P ' - .
\ . N
. i . . v 7
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¢ ADVANCED TRICKLING FILTERS - iiAMWW'MODUDE
, Instructor Lesson Guide . T
Hour X5 of 16 ‘

# - Key Lesson Item . - ‘ . :

‘.
- . - - R

Follow MOP 11 - Chapter 14 - Discuss with studeﬁts

,j\\\\ Have them review their COPY (Chapter 14, edited by R. Layton)

Key Instructlon'P01nts ) '

» (3

1. Follow1ng Mop toplcél outlime:

h Objectlves of secondary sedimentation .
v Factors infldencing sedimentatian
. C Process" equipment N
' Normal operation —~ '
Operating problems (instructor should emphasize) J
) pages 185-~188 .
3 . Data collectioh and laboratory' &
. . Planned malntenance program

/\\‘\jk 2. Review inspection checkllst for secondary sedimentation
from Bours 1 & 2. .

»a

$e X




. . —
13
& . o °
-
>
. . *. “r
s LW 3 - .

. SUMMARY

- et

-

(Four 16 of 16) -

Sludge Disposal Prob;ems For Trlckllng
Fllter Humus ,

- A

> 1 . )
) Module Number Module Title . ey
. - 114MwWW —— Advanced 1r1dk11ng Ellters )
s - T e > . - hd X -
™~ Apx. Time Submodule Tltle '
1 hour

' Objectives: The Trainee will:
" '\ ‘ : T -~ - J ) ‘a
1’ Be able to list the normal.disposal tecliniques
R utilized for*Trickling Filter humus. .
B . 2. Identlfy the problems w1th handling this
' type of sludge . o
Instructional Aids: ¥ J
- "1) Lesson Plan R
N 2) Student Eandout . - -\ P
3) EPA Manual - "Procedura} Manual For Evaluating
Performance of Wastewafer. Treatment Plants": ’
= \ T Y - AN ! ¢ ’ .
. . ‘ -« ° b )
\.-/ - o ' o - y"\
. Tuctdr Approach: o . - _ ’
: N Legture and Discussion  *
® { [ * \ + . 5 ) .x
- ’ . b ' B ' .
- e v v ) < ¢ .
" «- o : .
- ! N
' e ) ) ; S o
, : - N .
- i ) . ‘.-\
i r - / .
/ - —
’,‘/ - -
N - _ T .
¥ . A4 - . /
- 43 8 ~ .
n P o =~
e . - . L \ L4
* e ‘ . ;@- - -
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ADVANCED TRICKLING FILTERS - 114MWW MODULE
Instructor Lesson Guide T )
Hour- 16 of 16 SRR

-

Item . 3 . -
¢ ~ Ke¥y 'Lesson Itenm Sl .
1 'Characterist}csqu Trickling Filter Humus: _ .. SR
. =-High water content (eften,99%) °
-Low s0lids (1 &o 3%)
.- -Fluffy - large particles (sloughlng) ‘
) -Hard to settle~ , - N .
-Hard to dewater o T .
-Hafd to dlgest (already well dlgested)
2 Review plant flows and sludge return systems ' S
Slide " (Figure ) LT - :
v . v Y .
Discuss problem un1ts N
o -Secondary sedlmentatiggx) /ﬁ o
) -Digestors, etc. L
:A3 Ways to handle Ttlckllng Fllter humus ' ;
. ¢ 1) Return to head of plant - (often oone) (added load)
2) Take to dlgestor - Poor digestion 1f good trlckllng \
. filter opetatlon T . R
RS § ° *
3) - Dlspose of separately (seldom done) .- Lagoons, ‘etc.
} 4) Coil or vacuum fllter.(poor cake) , "
. _‘ 5 . o%
5) Thcinergtion
L " Instructor discuéses?prdbleme'with each of these techniques
Instructor discusses’ volume reduction (dewatering, dlgestlon,‘

1nc1nerat10n, etc ) s ultlmate dlsposal°

-

-—Landflll . .o
-Lagoons (not just to dry) Lo
~Land applieation d

" —Ocean disposal

L3 N N - . - 1Y

Fe ’

\

.Lead discussion of advantages and disadvantages of ‘each.

e Yl - KA ’ ' COE
e




. R . '
) . . .
Ay
* .‘ »
4 a *
Instructor leads discussion of pages. 111 to 127 of - )
reference "Procedural Manual For Evaluating Performance
_ of Vastewater Treatment Plants" (as much as time qermits)
‘ . . \ - i
=5 v B *
1
A4 - . '&
> . . L. . .
. - . . * End Equr-16 of 16 ~
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. ~ Examination Queétig%s’ p ' '

N © L7 Advanced Trickling Fllters / -

. I Module 114MWW (16 Hours) ¥

. ) . \
* Name f , ) 'Datg L= XY

- R . ] M . . ¢ B h.

1. Troubleshootlng is the process of oL solving.

6.

‘List three technlcal skllls requlred to troubleshoot a trickling

filter plant. - : .

1. s

List two'hgman skllls requlred to troubleshoot a

trickling’ filter
o,
[ - .
\“ sy pirdeord ~’/". PR T

/

plant, < > . ol
-

1. - -

2. - b G . 4

"Empathy" means; . .

bl R

e\

1nspect10n of a trickling filter plant:

- 14

List flVQlte&ﬂS thato you would include on a routine check list for

A

1,
E
2. 4 S ¥ ! A
<
3. ‘
. w A v
- 4 . , .1
= L]
. . o 0 P
. -
5. . !

Llst five 1tems you would plaoe on an 1nspec;;on“checkllst for

tloubleshootlng a* trlckllng filter plant.

1,
- gl
- )
2, \ 4
. o ':é‘
L2 R . - . »
3. . ) u‘% R e @ F 3
. > T C————
4. N / S .
i ’
5. “ ' [ =, ' af
“ . : . - Lt
'éJ - ,
P ' 0
- - - -
L) 4 - - .
F W2 * - K .
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7. List three types of records that you would inspect while visiting
- @ trickling filter plant, \ . : ) ' .
. o, . N, Tt g .

2. : . .

—_—
. . ' : )

3.

=
'
I3 ; . -
4._. L, B M ' .
" o } .

- % .

i

8. What are three items concérhing stdffing of a tnicklihg’filter

i

plant’ that you would evaluate ‘as a, troubleshooter. )

b ]
1) - s
- 3 - > . . had
1. . , : . : N
» * - -
2. . . ’ R
—
. R =~
o/ . .
"3 - g '
* . -

=
¢

9. . List three media related problems in*a trickling f%lter'blant.

& ; \

' 1. ’ ) ) . ,a"
3. o . - . ) ‘ 4
10. When troubleshooting you/mdst first identify the Co - .
then identify the - .. .- and’'propose alternate -
.. . - S .. :
-7 ; : \ . - .‘éf:‘
F o . . LY

11., List two potential causes of ponding in a trickling filter

(excluding snails) ‘ o
I - .
2. - 7" ' _
-127 Describe in detail howhyou would solve a.gqéii problen infa .
: trickling filter operqtign.r °. . '
’ . - T

b a-l ' hd

, .
V4 , .
- B
4 . . o
. . o
- ~
I " . B
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|13, 14, 15, ~,pescr:.be a step by step procedure to 1nvest1gate and solve
a pondlng problem. (50 words or less) 3 )
. - = o - .
. — =
1 §:' . N . . N
R =T w’ ¢ N - v
— " bl : : "» = = oo .
. - B « 1 . L4
= Y N ~ v . : S P ‘
. ) « . 4
. o .
16. L1st the cause of psychoda. fly problems in a trickling filter.
(25 words or less) .
~ [} -
. v ’ . \f:*f
~ P . ey \
3 o 7 R
= >
17, 18, 19. Describe a step by step procedure to 1nvesﬁ1gate and solve
a psychoda fly problem.\\§0 words or less) -
- . , - . '
e - .- - D e -~
. - . : —
! \ - -
“&W ’ . . . o
* ~ I ¢ L
‘> - ‘ ; ?
. ‘ *“s;m;‘, 4 8 ) » ( ( ) .
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¢ . - °, 9 -/ ‘J .
_P?ge- 4 . ~ « R ° ‘ e B ,
20. List two sburcqs of organic overloads in trickling filter plants.,
. e ] ‘ : E
. 1.. ) ° \ '
\ o —
2. : e

. 21' 22, 23.

: _ - 3
Describe a step by step

ar organic overlcading problem.

?

procedure to investigate and solve %

—\ ) .

‘.

¢

2,

¥

24. If you were to dévefbp‘a check list for distribution problems in

-

. a trickli filfer plant ‘operation, list three items that you ¥
- would place on the list. . oo - :
. ) . .\ ) —
- . 1. ~ -
- — .‘/ —
2, -
, 3. ' o« - j-
\ . _
%‘ - 25. What-are two types of seals used in trickling filters? T
B . ) v ' - i <
1. B - —_
3 2, + ) -
‘ g 2 . o - —
N - L
26. A common g:ié?ling filter seal problem is : : T
g - . . : ) . ' - .
27. What causes a-trickling filter to go "septit" (2 reasons) - SKT\
3 ]:. o N F I - -
2. . -
] 2
. L x- ) .
. : N L
1 ¥ 'y
-

x®
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28; 29, 30. Develop

step by step procedure to evdluate and solve a
septic conditio
I d

v on a trickling filter. (50 wofds or less) ..

—— A} o L)

. ~

£

~
\,

¢ L3

31.. List three important tests used
’ performance. -
. . ‘ ® : . t

- N

>

[}

32, 33,
3ra

7

‘EXpialn how each of the three tests 1lsted in gq
ed. (25 words or Tess fior each,test)

uestion

5
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b .

35. Llst two commoh oef1c1enc1es often observed in trlelan filter .

»

39,

4] .

40.

.laboratories.

lo ) - - :

-

2. ’ —'. Z" ) - ‘&e'
. ) - ‘
37, 38. 'How would you correct the problens you listed in . . ‘
guestion 35? v Sl .
— . ) \' ‘
[\ ) - »
ﬁ *
~——
EPA form is .often used to evaluate

wastewater treatment plants.
-

s

A useful reference in developing: *the cost of laboratofy

in a trickling filter plant would be:
/.

needs

¥
Al

i“\*~

List two problem areas in secondary settl%ng tanks following a

trickling unit.

- . -

w

1. -

w/’ } < !

2.

RS

-question 41 above from occurlng.

'42,-43. -Discuss how you would prevent tﬁﬁee problems .as llstgd in

3 2NN

B

- ., ‘z
;
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List 3 techniques to

filter sludge.

44.

-

. l.

'
. .
. }
.
L b o .

provide ultimate disposal of triékling

e

-2,

" A

3.

*

45. List three common problems in handling trieiiing filter sludge.

s

- . . o 1 ~ ’
1. . ‘
— -ﬁzf'j _~ . L] _\/ - — \
2.. * t - ¢ » Ll .
- -
- 3.
’ . . . . -
46, 47, 48. Discuss how you would solve each of these three problems as
listed in 'question 45, - .
) R .
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SLIDE 1
gs}CKLING FILTER PROBLEMS: - _
) MEDIA RELATED

2) NUISANCE CONDITIONS

.3) ORGANIC OVERLOADS -

4) DISTRIBYUTION & HYDRAULIC

'5)" VENT & OXYGEN PROBLEMS ( ODGRS )

69~ LABORATORY CONTROL PROBLEMS
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.
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" NEDIA RELATED PROBLEMS:

¢ e
PONDING

" [CE+FORMATION ..

'EXCESSIVE GROWTH

E4




Cye } . ¢
. N . . e - | , v " ’ .
© e SUDE 3L .
, STEPS IN TROUBLESHOO!IIHG A PROBLEM: . -
z , 1) "IDENTIFY THE PROBLEM
A
) 2) IDENTIFY THE CAUSE
.“ .‘ N ) ‘1 N . N . ‘:
~3) IDENTIFY THE: SGLUTION(S) i
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o PONDING - MEDIA CLOGGED AND STOPPED BY MATERIALS: . R S
1) SNAILS AND/OR LARVAE; -
< -2) - MEDIA TOO SMALL : - SN
" 3) MEDIA BROKEN (FINES) e .
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' L) EXCESSIVE ORGANIC LOADING WITHOUT PROPER
 RECIRCULATION | i j
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- _ SLIDE'S A
" PONDING CAN BE ELIMIPATED BY:
l) JET SURFAQE WITH HIGH PRESSURE_STREAM OF WATER;-

'2) STOP DISTRIBUTOR OVER?PONDED AREA; FLUSH EXCESSIVE GROWTH FROM VOIDS,
3) STIR OR RAKE FILTER SURFACE TO LESSEN OR REMOVE ANY }CCUMULATIONS ¢
L) Dose FILTER WITH CHLORINE AT ABOUT 5 Me/L FOR SEVERAL HOURS;
DO’ DURING LOW FLovI' PERIODS TO MINIMIZE REQUIRED CHLORINE DOSAGE
(LESS PREFERABLE) N '»
5) IF POSSIBLE, FLOOD FILTER_AND ALLOW IT TO STAND FOR 24 HouRs; :ggﬁf
" DON'T LET WATER RISE'HIGH ENBUGH TO GET INTO DISTRIBUTOR BEARINGS,y
RESULTING L1QU1D IS A MESS 70 DUMP (LESS PREFERABLE) = i
6) If THE PROBLEM IS CAUSED BY SNAILS, MALATHION CAN BE USED TO KILL.

PROPOSED' METHODS OF CORRECTION:! (FR cONTINUAL PoNDING) ,g

+

For CONTINUAL PONDING, FILTER MUST BE DISMANTLED J0 DETERMINE WHAT ) ,// o

-

: SPECIFIC CAUSE. IS THEN IA&E NECESSARY CORRECTIVE ACTION. ‘ g“
1) MEDIA TOO SMALL OR NON- UNIF?RM, SCREENING. AND/OR REPLACEMENT Is
}

IN ORDERa o { , ' i /

2)QMED1A§DETERTbRATED; MEDrA NLST BE REPLACED !
N ¥ 5 7 ) !
R BROKEN OR CLOGGED UNDERDRAINE, FLUSH OUT UNDERDRAIN SYSTEM OR

" REMOVE MEDIA AND MAKE NE\\SSARYsREPAIRS. IN MoST CASES; MEDIA 3
REPLACEMLNT WILL BE NECESSARY i g 3
{
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ICE FORMATION - SOLUTION

AN

D REGULATE RECIRCULATION RATE (SUPER COOLING?)

2) REDUCE- SPRAY BY ADJUSTNEN! OEASELASHEELAIE;EWE_.f_MEf B

3) COVER FILTER
4) BREAK UP AND REMOVE ICE

5) DISCHARGE WARM, FLOW TO FILTER: INLUENT IF POSSIBLE
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SLIDE 10
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EXCESSIVE-GROWTH-~+S0
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1) Use ABOVE PROCEDURES, (L
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//

L)
PapLTS e

ath
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2) ADJUST RECIRCULATION

X
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3) PHYSICALY REMOVE
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FLY & SMALL cogggoL - soLUTIONS:_ .
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- 1) q;g MALATHION F APPROVED) } g L

‘2> AGRICULTURAL BRAND - E-5 (557)

—— ——— ————

%) FLOOD FILTER JUST BELOW STONE

.. ) APPLY APX. 1 GAL/ACRE FOOT
‘ LEAVE 4 HOURS © - o k

... 5) SKIN SMAIL & FLY CARCASSES -
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