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1. wohanynanaimnilifiiitnarnlfliiivaliiloi@lihii  (8 num.° 

a. Suspended Growth 

b. Attached Growth 

c. Natural Pond System 

d. Nitrobacter 

e. Pin floc 

f. Nacordia bacteria 

g.  Autoproph 

   

   

h. Yield Production 
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2. Aquatic Microbiology go €z1,1 ilfiludifituadi415 veioliviloBviouvruivrtio”b'umitilil 
1IVI41.11 (10 fizimu) 
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3. Biological. Indicator ii@ w.1115 LuiliAur-in0.1 or,1,51714 (10 nzivuu) 
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4. woBuitrTanilillniiculnyuniIigE1114@d1145U L11.1 5:11JU thi1V-11111auiiwulail@inifilv 

UhtTin15
4 
  9 vl wro

r/
l lrtownium@n itrAn156@5clacuto166azAIntmazn156@7 tu,o utor

.
0 n orru 

(15 FIZ111.11.1) 
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5. @l@5u1tini5fi1 p Kd iii Yield @inehap@inni5vioaollewhil 4 uarAinninilnil 

(15 fizia.n.) 

(ir  YkSX  

dt Ks ± S 

y  (aA I ) 
ds dt 

= dt 
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6. @lInniii@t0.1Atilliti@inVfliliWUMiiii  (10 fit LL1111) 
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7. 4uomuluniuhrlitihnivi ii 4 4101@1i @loBuitrilltuniazetimu @ziiioni5AEnnaJa4 
wili.iiitao Ilthtligamcrinetilo Imun0qauviiiinOlolcauculifiloiwu (10 f1:311.11.1) 

8 



8. naqAtrilif.lilitrairillUltiitil ailii5niailliivtlufitilm Liaz@voun*qAtroitioilnMquiniu 
loilinsi-il viioarvilyndcdunocu (10 fitiittu) 
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9. n1511thairwenlailbiailenazoiluviitiltaiu 	olifultrolemOiloniatilnalnnildoEmaiu 
odiAl (5 Azia.n.0 

.- 
10. voiliza49141Ctudt6ii FCB (Fecal Coliform Bacteria) ithniliiiocrinivrtai (5 tummy) 
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it@lChnowufhoocufritinceiloluusiazio (lioaocu nq. flan 1 AZILLIM 511J 35 fiziant) 

IfiumoculunIzmicdihopuffiumu (vianIniiunnuoictifirimoculA 

1. limimi,noculaiwii-) (bulking sludge) Ctiminiamilautilfilo 

fl. Nitrosomonas 

Nitrobacter 

19. Denitrifying bacteria 

1. Filamentous bacteria 

2. `OilminiIirtgvhi (Foaming) lutinnoznouLiimingimilmikill 

n. 	Nuvii6a161,EythtLcn11vitil 

T. 	Surfactant 

• 015b'uvii6 

n 66a 11 yin 

3. etiagifitjnifiErnit, Anaerobic digestion 

n. 

T. 	Cri0V1tfl@l.11:11@EJfYillt1J1J1i@lflifi 

n. 	HRT 	fiu SRT 

J. 	Jen n, 11, Lor, 	qn 

4. It uutiiilwasiiihlwitivitifiqualiiitigiguti Symbiosis 5:',14114a-milurititainfekiti 

TiliZ.11:11JUI.111701 

n. 5t1J1J1j@r11555aJT-i 

J. 5L'IJIJEJL@L@Oil 

• 5teuculthonol 

4. 5t1J1J@lifjql 

5. IZIJIJIjiilont,trulioaniii@cuililiailulniviv ZwiculAtrolein0Afilirj- itni61 

1(1'11101qMilufioci.nNouil 

fl. 1\15@mialuitivarti I5F11,14@i 

T. aimilOSIAIEn Iti5IV1657 

• IthiVlifi') mita 15kvio5 

11J519rih 	LvumlLiunulo 

6. ehlovihialimproolni5iFiomr,n@twqmaou (Rising sludge) Don@intiAmnotnu 

n. 1flwtihr5En(91 1,dva641.11.1161P1f1V1LTVII 

)1,,V15-121.,M.1@-114-15 BOD:N:P 

• 1J31.11f11@@fillMlataltliThEllitilli 

Q. 	411@ n 1,1.82,1 T it n  
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7. R1 MLVSS (Mixed Liquor Volatile Suspended Solids) vimititiwita7 

fl. ToldluArniaaniii-run5Lioilln7@l1A 
TNI.L.h,orna@mlialoutin7zo-r&n5@1 

• li@lailLornmaSiunLLA"-hviS@@ki, 
Q TolAlun-rua@ESiLenu,6v-rviluit1 

8. Al SV30 141.11E.Jr110L47 

n. IJiLimmt nuthi@L6hnlau 30 1.11171 

T. 11-rvilinotn@ctrVi@IA'ulolti 30 VIII 

n@lifiLoiultilcu 30 

d. fl'ilLvihrhinn@uviAjlChiminizi 30 

9. '0@i1tritilemoionilviiitsotwaiiuticormiliomilm 

fl. nalhaa 
T. Illifilirl'A@Tlj@ 

• Ii511-1t111.111,T15:',U1J 
11,  

J. I15l.l1tlif17 11.10111i5f1T@T.1160EJ641 

10. Lijoaiminoitaii-JIAEA@imumnihieamallkuann iFim@inaimpito 

n. 1:61.1W1a@i111.116f1011A1@ 

T. RT11.11,44iihrtmiicrtma@icidili 

• Ra@ietalv:iimqam-nAl 
qminii@ 	2, 2,  

11. ni7Ciiania@iyaliirdifilfilifniartMilvAcuodial 

n. 1.170m5nivinmi16ii@i5Av1lal 
t' 

T. h11 pH TNI,I1?,1,1111.1 

AI

• 

LILliSN4'11.1TARa071,111VlatT 

J. nnvi' v  a 1 at 3 

12. 6dralfito1n51col fi residual chlorine iithtal1sniva,un15t1149q1 

n. v151N0 break point 

'1412411N0 break point 

141No break point 

1,1411@NO break point 

13. magivunfiCiu (c5H702N) 1 niimilmiciutnvilluatiCaliiiincial 

n. 0.28 Mull 

T. 0.71 nil 

• 1.42 ni'L 

1. 2.84 nSlJ  
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11. c0@ioloitidlealiirwiniwoznactgn (Sludge Bulking) 6Ltilztin AS ljii1€J 

n. fil F/M V LflhJhJ 

/J. al5@l14151,031.11:11SIEJTVI@ 

H.@flillAtiatMEJVI,n1.11,1i 

1. fT101@utpannn Pk -h  

15. LiimrAgyviiiiiolotn@ligo (Bulking sludge) friloymvuialolthiqulitilarroAcumi 

fl. fil@gteut-illihn5n1 

11. '11C10/1@lalErl'AitI4LLW117113017t115VUU 

fl. lutmlwuLLanAlowol@iallanu 

1. 6151?hcuTaimaL@avimen.m@nr,nuuLLcu4Cio 

16.quivinliwantindivii‘mi5LVit-vgiutornA Mesophilic bacteria atilutiAm 

fl. 0-10 ovrimaSioa 

T.10-25 @milLtaL671Emi 

fl. 25-40 @lpilLtavilua 

1. 40-60 @lialivtavilua 

17. @Aiiiingtiviitii6o15idliaiv11Ivi@Airv15ii 191w-111410M 

- 6onilviatolcjiiauvihIcztruiviifiv 1,000 au.u./iti 

- fiiiii@km.hiamitiiticu 500 ainiAon 

- fil MLVSSitaTlaiminifiaiiiit, 3,000 am.Aol 

- tri1J19176:11;111@lfliffalfitU 500 acu.u. 

n. 0.08 nn. filainn.mLvss-7u 

T. 0.18 nn. illaiinn.NALvss--% 

fi. 0.23 nn. ill@Pnn.mLvss-lu 

1. 0.33 nn. illainn.mLvss-icu 

18. nuarunilti@uvainommikluitiiiNlioonijoultinilii14iimilautarlaiii-iotit l 

oz15 
n. rltilL 111,1 

T. fic1411141V151AU 

M. r-rago5Ruila1,14 

1. fl-rdmiumilo@@ratii 

19. 519DivilliA4rattoionili@ituaitamolNatailentinIzintinilthilwilliauvlilihniviWutho 

Loa Fio luloiliwu 66aroleoavl€5si thilliadifiritlilL'illa 100 Filan5ai ourinvilivii@z; ii@l 

filthilitrilnalt110151@ii iiar,vloaAo5aluthiaolglifiantuivirill 

n. 1:111m5Ru 5.0 Filar& LLanAloavloi'a 1.0 Filaniii 

T. 1111V151,W1.1 5.0 rilanii., LortnImAl@i'm 0.5 rilani'L 
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P. 1,1,11V156VU 1.0 Manila.] anAl@ayl@ia 0.2 rilania.1 

1.11.11#15Rti 1.0 rilaniiJ LLavoloacoloija 0.1 Fitaniii 
20. Itut1111701111AU Inv Activated Sludge iialPiiiiliilNiiEriletwOcil 

n. F/M ratio 

T. MLSS 

fl. Sludge Age 

1. mlnif cl 	@ 

21. ii'NfiioanginviatiagErjrififm5371,u6li'ilaminifilinruiaipa A 
n. 0.5-1.0 am./a. 

'v. 1.0-2.0 am./a. 

fl. 4.0-5.0 Ln./a. 
1. > 5.0 a.m./a. 

22. ‘4„m1ormatali@uih (bulking sludge) ltilztruiaioairm@in 
i 	

. 

n. ilo@nmtia:aqtri-wiq 
 

T. t1Nnw,,invuoon66cann.no66ntinacti 
PI. coalEr'tifilf°r111'it'LiumfiCiltiLallattlEmitu,C6iulvannnvnin6i 
.. tie-ILSoilifodnal5@qm-a.-1 

23. tiof:14AAntaructlilioutnilifo@nikvticifiniliiimaanih@troth'nlvitlian@in 

n. Surface Reaeration 

T. n-nilLm5infummolLioal 
m. n-15iimmlawitnill 
.. n-151N17uToljiT1nA1-1dlualdil 

24. @@nrii@unzaiujihniaill@tilAinttorzwviiit ci 
n. i'll-wioilii-mia:-naa.mgrwynafgnImill 
T. i'M-wiuui-ilaallLaa.i@lulhlna-Zu Livivi„aoallum@unallAu 
pl. illilLIZIEJULLIJana@onaq LLaqlelonaTU5r,L-n 16:00 U. 

1. ilpilvlolunalSita% 
91 91 

25. lialluilfiiaknontoAdmornmatitar, BOD Vaimnown.n.hillviloui@in 

n. moSuitilaivinvitn@u 
T. 1,1@a 11.11f11,r11111i 

R. 1111,i1-131fl@aa@Edi 

1. Vffmn-rulcutiunnaiu1U 

26. th'intinizor,notidltarrtninlrucuthilorjrnauLannotaa itiini5Liiamomilivolovilulliktittiz 
n. ilSA TNLIA166T71da@EJ 1-2% 

t. i7iStiqvna li@lailLoncua@EJ 0.5-1.5% 
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• ilS111Wla TN6A1666nuaou > 2% 

fiSnin TNLIN111.6TTLIa@EJ 0.5-1.5% 

27. ni5tiTiTonj-naumiliiimillivuttRooniiivtumanzdiviit, 

n. 1,1-11,00 BOD 1-20 mg/l 

c

• 

u-nau BOD 20-100 mg/l 

• 11-11.SEJ BOD 100-2000 mg/l 

j'iLau BOD 2000-10000 mg/l 

28. TYMU1.11.6011111h1@ipaLartAmiillia@AiinwiniuCiuuvAioi 

n. 52,1,1J1J6MaLLI1UIITULarlE15 

• 5:',uut,@a'l@li 

• 5tUUQ11.1181.1 

1. 5L'IJUi1l01,1.11M6V1166UUL6un6 

29. Ouviitivilmloilialztruitivianuilelacuiqicialmtnilaiinvirucioy,liedwii F/M tip  

n. amoebas 

T. Rotifers 

• Flagellates 

1. Stalked Ciliates 

30. 1AiriiiinintUUtii.10,01 6-MinVialttrianniannVianInith.141615fitlAanilZni5t6UIZUUti 

VilianZii,fini5terrlThih38 

n. amoebas 

T. Stalked Ciliates 

• Flagellates 

1. Rotifers 

31. fololaigjneipAitiEraiiculztru SBR 

n. 41iMANiin15oon66cul5vuu decanter Val thtiFflafITIA1 

T. fithrtnn5NStnifiElviaqnviainiloannn-i-rd@l5nuowa 

• Svi .nntucuil@yltefili/117nw,ifigiLrwrk,viiknaA'(91l,2,.N1.16') 

J. n15fl-ruqlin-1514-11-nen15vueu SBR 

32. kiliri0MqatittiliAnitintUULDLO1 11m14111rucarthzaciti5n1vq1 Wley  

fl. Rotifers uat Filamentous 

T. Ciliates at Filamentous 

• Rotifers tot Ciliates 

J. Suctoria u,at Filamentous 
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33. 611@lowiohkdrifi 

n. f15:1',Intin151m3TAILmilli Alen  NH3> NO2 > NO3 

T. n5a1u-run1511miiIvr5un7r,viliounpfiLimlialsii@ Nitrosomonas u 	Nitrobactor 

n5v1n1. n-111,11g1livriug@ n5riu-run-ala-milvoiElqn@@n'Coi 

J. fl5t laun-niquion'YILMTLI 	mrtrrun-ncia-miluviitiqn@@nilloi 
34. lianimillifiTJW101101,1aLVALISIMMEN1101`thiM11.11.11,1,@ZhOi@f51.114n1Eliti 

1151f1Df11540111.11JVU11.1011.111AULLUU High Rate Oxidation Pond 

n. trunuli.nia.flonmtha meumlnIno@@nilLwu 

1,11.111Eani@tTlFilarrnniolcuLkbiLliamardal 

#U1I111.1d'n.1171AULL@ITilM (Aerobic) 61-41.141.4 

1. IhTiFillBcfrIAIT@l5rtrUl'Uf115.0111116SEJET1M117111,14@tilk 

35. TructrtliciThivutrtioriAvilatimiitnaulnivoluilntlitionNagomoifitwrindwagvo4oz,15 

rium,151tiumAin 

n. wumilLid u ficu 11J51Mh 

T. 1,1,1011113EMTUIA@S1 

fl.11J5106hfilJ011iii1E1 

J. 6611917L5EAMTVi510 

tehriiingntrInfratifigfiz 
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