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Abstract
This study is aimed at the problenrs arising lrom bioresource industry in two provinces in Southetn

Thailand, namely, Songkhla and Pattalun[], during 2000. Initially, it was found thal this industry has ir

major proportion up t\\ 62% arnong overall industries. Up to alq" of the bioresourcc industry is rice nrll
industry. Somc industries havc caused cnvi.ronmental problems in two provinccs, nluncly, sealbod processing

industry and rubbcr latex industry. The prcliminary investigation of the eflluents discharged tiom their

wastewatcr treatment plants was conducted from 3 tactorics, i.e. Sealbod canning (Factory At ), Seafood

processing (Factory B1) and Rubber latex processing (Factory Cl). It was found that the Biochemicll

Oxygen Demand (BOD) from their discharges was still bclow the limit ol the govcrnmental guidelines.

Howevcr, the nutrient levels (both Nitrogen and Phosphorus) in their effluents were remarkably high rn

three factories. It was very obvious that high nutrient levels waslewatcr cal] cause eutrophication problens

in the natural receiving waterways which mean thc overgrowth of aquatic plants nd sclweed are occurring.

ln addition, bacreriological quality results of thesc three lactorics were also lbund in high levels ol faecrtl

indicating bactcria, namely coliform bactcria especially from Factory A1. The survcy of the incidence of

operational problems in b Activalcd sludge treatrncnt plants liom the bioresourcc industry was also

conducted in Songkhla province. These factories wcre all seatbod industrics. lt u'as tbund that Factories

B2 and E were encountering the sludge bulking and fbaming problems, which cffected thc quality of thcir

ellluents. The identification of filamentous bacteria in lhe activated sludge were tbund in a majority of

Norcardia spp and Microtfuix parvicclla which mostly cause thc bulking and lbaming problems.
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100 mr)

Fclu.
(cfu/ | (ctu /

roo ml) | roo mt)

n frlltdu 7.38 31.5 3.O2 1.53 la1 4 0.6 7 86.0 20.5 5.6 30.7 1,5 X 10' 8.3 x 10" 6.3 x 101

SD 0.25 0.6 0.14 o.12 92 o.7 6 13,5 1?.O 6.0 2.6

nlrnnu 7.89 29.3 1.68 0.?3 936 7.8 8 t4.4 34.6 9,7 53.6 6.?x l0' 3.?x10' 3. ?x 103

SD 0-47 0.9 0.15 0.06 44 7-6 t0 3.3 8.8 4-5

n
..1

nlrndu 8.18 32.4 2.44 t,23 1453 27 203.0 41.6 10.2 42.4 3.4x10{ 3, ?x 103 3.7x103

SD 0.14 0.5 0.67 o.4? 444 I 7 0.2 26.1 8.4 6.4

cP
5

z'.

)t

5J



q VX
utult lul r0 Inl::r ruqndrff n::uqttnr?{
ufld 6urtsai,ilr aJRor!

11:Cl1:111.1',1111fl 1aU nBfU

flfi o ol"lfi r !n:rn! - iouruu zrls6l

Thaksin. J., Vol.6 (l) January - June 2003

i.v)
or:t.rfr s r.ronr:dr:rlt)ruurrfrold'lnt:onnsnourrnsnr:rfiqltlulo.l:cll ru"orirfr.ruuuo;nourd,t

luo"rnr"nmtnr

* Subjective scoring of filamentous abundance nrlriorduorol Jenkins ttos nfur (1993)

01,lItun.i

r rtru0n
z urrr6.r

3 l| 0n':

l rrt 6.:

5 ttun.:

6 flrlU0.t

^ 
)a -qllJl{! n d uYl : u11r flll ltll.J r dl] La

- a.aa vll!!dl-lT:uTr l]rdututdntou lnuyrljr utluu II floc
- a rG ni,cnrl6unitilfi nriJurrYul0ld'lqur"rl Ioul'rurfi !l! u fl oc
. q ra nr,.rillfiuridlioriJurdlllln'loum":tl Iquntrfrouqn floc uriirfilrrufou (1-b rdu/ floc)

trul6unitirfi nrfl uuYulotllooarilario lotrndui3rruuurrriu:r: l-zo rduzfl oc

ru1Eun?dlinriluriuloun lqu ttlunrl, ururiurrnnir zo rduz floc

1:rlru SV." (ua.) MLSS

(rn /n)
SVI

(r.r 0. /n.)
a"nuu;ownou 16r:niti

luo"it6uornre

ftIn;[uln1tu
mur ur.iuro{ [Lnfr r3o

ruu rdulu *

910 6,84 5 133 -fi9r l rtlr

-fi},lu n ou 16 nriotr

3

B 988 1?9 -flu]fl10011o1

-fi}{1n o u rd nrio o

6

240 3,2? 0 ?4 -dutfl1a 00u

-fiIvlu no u 16 nrio a

0

D 360 3,18 5 113 -do1nd1

-fi},,lrLnoarEndot

5

E ?60 2,021 376 -drirnra or rrf, o,r

-fil,lunourrn ru

6

rul6unirirfinrilurduluflurniulrn lnt !!rnrrrlurln floc un:ilrnnirl6uniti6u 1

ooosr"r loofilr:nnrrnrir Svl drfrun'ir roo ua.zn.

(US EPA, rss?)lur rfi6n rI:rlrufiritqirnir rso

ua./n. dttyEattxunngixrito;rLrorn: uuunt:
dr{ruro.l:ru n'uqndlrn"u n3o ru:r rrJt,l"u fildnr:
nuqr:;uufihimiounlu rdu orrIo.:nsnortliuil;d

Y3n1t nJutuu0.lullr{ un3 : lJ.t 0l ft't 1u tl ll lJ u ti 0.1

oo n6rnufi lfn"lr:!uu nr:n:':o aolrio{ dlu:trJ -

nsro'aorfi orirnr:r:fi trrrfi 116rrirkio rn oti r.rl:fi srr:r

nt:o:1r doro"nuruv r.r6lnrl,l1 o,rqyn ou16un5ti
' a - - ! ,j'a

atut:o,i:uuon6 rilol"tirfi orrlufi rir}irfr n{lqnrnn
nnnvnoul6!midun:nr:rfi oL,llld

ru c nr:i rn:rsdn;n ou16r:uidlu:vru or;n ou
a1 .v

t:{ tortfl uljfilll:u ( yNrruu:u: l.rtuulrdu 1l:tnd [ds
!<' y q
Ylruurflu luut I ) tlj:tnqt) dlyttu t[o;t4ud1ln]ndu



1.r: d.t:u fi.r iT u r d"sr4"n fi
flfr o ol"rfr r rn:rn:l - iqrtru zsao

{ !:
llnl?l l1l lll lfl l n l:1J ludg f, lfi n:)_ aln ll'I

lnn 6um:;d'.ttr tta:tnri:62

Thaksin. J., Vol,6 (r) January - June 2003

0 r n n lrell'] n'r"61rir flr r rJl.r u1uri lJ o{ 16ur3tiuu u r du10

nuirfinrrr a"l u"l f,n"rl ii'n u turrla;ur nr:nn srsnorr
_iror:;ur inr:lifr r) nrir:60 l: ru B un; E fi

-i-)rlir1..r11:0.:03noun0un? (u0': nl nu uun ffiglrlr1J

rdula riJurjilr turLr n rirl'rfi o nr: rnr, rfi or ri'u
^ dr aa -. .. q

:rl.Jt)tn0u!dltlllu Ylr:flnll -1,Id0n (floc) ru
;.'-^^dqFv

lruvyrl:.1 u01.l"l (A, (, lJ) utulj:ultuu0un-)In{

rirbiri'0u1fruvritinn nsn o 1(i'6njr uonirnf,l
n"'r o tir ':h^lu fr r ff u r r n rL'i r cir ult qirJ: s n o r d'r u

1dllll:tlttUUtdutu l9lUtrlll l! tSlnlU L. tlnnl:nl[Un
sinurnfi 6trfi rilurdr'lt ruiro;noul6uritiorn

. - !:
:vuL u"tu 9lul1l.1tt:lu a sn 0ut5'l1l:rn 0u ft'l u uu am t5 u
;d' . q a ^ ) '
Yr niuldu tul.l d lutl.ro [fim ] n l:flnu I Ir]fi l!luq1l l9lu

i 6, h i-
run;fr nu riJurjir r ru:.r r n rfr of rn: r;rid t rv nt o ln t:
runi:;u toriluii r1 :uu Inud;hdn:E llqion l:nn

4a
a;n durrnEnt: rno tTllJ tT{0llllnl: l[[u)vIInlSttn

rTtyurriohJ

nr:rfi nr"lqurownarnoBn"l !'lrl:.:lu B uo:
-, ^-.-,t d, - .;

E l11t! ltr0Innl: )9lnl svI.ul nldrtnun'llflllll4lI

US EPA (le8?) rirruqHfi l50 !n./n. lootfllltv

nrnl:uru e ioki'4rdr 376 ud./fl. tiu:fil:tr ru B

r-oloirfi u.: r zs n./n. uunfi 6utfr ordulgfi r,/u!rn

nln oenoula itimei z uri'r 6 uo nsirin" lqfl fi l:'l{ru

B ru Norcadra spp. tirul:l'tlu E rrt-t Microthrix
-- "- - c,

pa r v i ce llt urnfi ritrn"r no :rfi ofi ri olf tfi qr n r: rfr o

rlqrrownounorn"luo!/ 30 rfinll'h,fi n-nutuvn f,r tr ndr

n-u6orfi ortrnorqtororrnoul6umititrlutlr (Long

sludge age) u3o o; n oul6urido {1u::ll tlrruru

rfi uh :u61fr rirrl3lrtuolrr:rio 3rrotl6lniri (rz

M Ratio) cl'r d'rnr:rtdriri3:nor1fr unitflu::Iu
;- i'd i.

rrrnttu"fifi orrt: ClugrJto.rr.i rrfrufirirnr:riru"o t riotr

(Seviour, 1999, Jenkins ttnt nfl;, 1993) uonnln
8^ 2',
frlun:nll::r lu E 0 r:srt'tn uLio Microthrix

J z' -- A"q-- Y
ptrv icella cU.rl!u Unnt:uvllll t tnomIn;n0u

- - s, & a A -
n o fl 9r 1 [ n ; fl 1 : r n 0] [l,|lJul.lu n ? 1 u tn u'] I 0.1 fl u 01 0 n

:rrrrjrriotlrrduuuunsnoutj':fi rirfrunt:od lqufi

ii'nunr:d r5o n'jr Sequencing Batch Reactor (SBR )

d rriiurruufi o rri'un t: :"ur Furr:cusr :d rt d r i ) :
- xd

sir r.l ro r:stuhirilu'irrr6uu rtRu {Feedingt irl
16lornrfl (Aeration)'dlrqnflvnou (Senling) tta;

lJlt14drl0n ( Decantrng ) lfitnO lufl.lu0nr-UllqU I nu

6l:sur SBR firiodvaru : v n r: [[oi{o rdu 6 o n:" {'rr

rioiir ra3:L16un3tirulrdulorr.rtfi o}irriq r6rl1cr

u1fl t"iu Microthrix parvicel|a d{f iru{runrr-

uu 16'od1u:rrrfirili dd"u::fi-iri:eu r rF r or nr s

(Acrobic) ::uvhjt6lotnteusitilu Anoxic (:vtvff

ldar:lu rq:n rilu Fr-r iu 6 ra n or:ou n"r q o ri'r o uvru

oonfimuda:;) un;:cavffl fioon6rou (Anaerobic)

(Jenkins ltnu n s, 1993)

d: rrnslidrduot| s

ru n nr:fi nurnyi rluo-.:vfqait arfl Ir-'!'rru

ondrtn::r:unn'jrr-'rvion-nqr u a rntr do.t r-rt t"o i
1:.:rrrqor artn::ufi T nrnlufoci:uq': 6rfo a n: oz

lq'- t' I
dJl.ltl1ql ul:idlJr)0{:004v 4l ryltullol:un0uu1

fi"r dlru'j rtiluln{rflu1: l l ruurJ:;rJlri tt,wl:llttr
i ,is

qndr?n::uo1?i1:ud:rnSoi6ulorurqT{r;l:n{luoll{l:

u :; o rvt:rvra rrtl jtl:trtu :;mmfiairrrlqtt
flri fii ur q doulu uj no".tt4 ie e.:r., or lro;u-yr qr o tJrur n

6o n {r:l:rr ru urJ:grJ o tnr:m" td uarl:':.:.ru rrrJ:;rJrh
,tr

fl']r1r1:.r n0tuul{uatlrdtndur ruoofltJl:unlu
:rrrryulurin tuln d'rdlr l' nr:io': 6tllfv r trru

:rrynr:uiodor: oryuirfunrurilto{ rilu :;l't Hn
v: - v a'

n1:fln!1q d:J ! 91 1 0.r u 11ln ?:01.1111 9i 1u n l: u 111 0

ornor"rodrrl:lrruqodrrin::ufi1nr s !t?il 6o

l:rrruu :;iorur:u:tor::1n:rt1o.: (l:.:rru n)

l::l rurrrJ:3tJotnt:r:tr ltflttji ([5.irtu fl) ud;
';1: : lruu :g:Jri ru rw'r r: r (l: rr ru n ) rrru jr fi ei rrjil rru

u ldo 14:0n IUo 0tn t: 00n,urnl-l tulllfl :u l1 Jtflll u I

oqjlurnulifivr rrn:r1: lr ruqn c tnn::rrirmuolf 6o



rTryv r rhd'.r o r nl:.r.r r uq or ar r n::r.r6r n r:,r

unn 0 Yl:rd.tij't [ornflt 63
?1:d]51Jlf111rU]n0 n!

flff o ol"rl'r rn:rnr - isuruu zsao

nrrflu 20 un./d. uflr)ut:lllu n t5iilu n [dJ rJ

i dsd,
unrrqduro{uto9r ui;rJrfu ?-8 ttn./a. lux sfr

t:nllu n ntlqaudi0.t 2? 1Jfl../a. d1r149lyr!n.r

fiio6oirdorrrornl]00,, n uo, t ld:ylrrirl-o
/: , .t a, ^ -ur n trur n;nou(:.i ryrrr:rnrtnrnlunr:aorir

fi1064r (unnirfooav so) tirul:l.rru n ld:;ru
' -l a , - - 6

r o urut::rutr64rfi rl:cdminrr{ gilnir (rl:yur 0l
a!

fourrr zo-go ) Hanr:dnur15or ittrxDtEotlltil
' ' -r ri,

5U10.r [1] l9r: riu rrd:y{ 0 dTi d: d [ul.l ]Ytfi tun liu tu 9t

v,
lJ0'llt':t'ruYNdllJut..t$lu2tull5tJ't dn ln ru0taln

^ v.- " , -NUnl:0r919t,:tua0ufl 15U'luod't:011{15qnt5un11 nt:
riru"oriufiarr (Tertiary trcatment) nritrdo nrL

rJ?utululor:roulu;:lroruorLhrfi tr luln:ei lure:er

uo:rloav,lo:"alu:rlooln^loau,iqlulJ3r:rfl qirff un'ir
- - - aa y : ,

: s oir-r n : r u uir riufr t- l r or : n r u dt fr l rilr u o ii l q u
.js-

tDll lY lU t: I I lll n UU:Ultllt (1U10{tldlJtlJtuU-

lulor:rouqrn'qodr 203 !n./d. lulqiei-lulo:rou ar.o

lJn./d. rrd;lurn:9t-[ut9t5rflu r0.2 n./d. dtu
rl3rL r tuv'lo an'ler -vlo ar^l0 iafi 4.r 61 42.4 xn./a. dl
nlul !q{nntlutJn15 d911Jd0ud( d.t t 0.r tu u]9t'l u

! 5tus1A nBdi R d n:snu riu n a'rr., au q ul o,::yr-rlfirr fl
oq'q ^ Y , t V

Yn [14rfl flf]1:5;1r.lou0.t?{1urIardtr4Stu tuttfi a!u1uu.]

6unir Eutrophication 6,rnr:fi nt:rirl"oar:o-.:nrin

nrurihjn-un r:riru"n r r: 6 u yri dlu: rl rr o.r ri r frlo 6 si'l u

p., n n]:r':ro aor.,rlSlr ruuu ofi 6r,il.:d riru:-rnr:
t4:Jurflouto rq'rn r::nuun;ri'or ir6oo{u lotlf

-d. ^ | d V
rrunfl{tB lfidvl0:!m.:fiu9] [u nmr:01'{n n ln d?{ 0:u

Ltdz Escherichia coli n tl,i rl: l.rr u sr"r o tir,r ri,r ar:l
da ,:-rurrl Sr tuulnfr15or.lirirnnr': lu irrnra:lrn;-lourfl r&[5nru n ru- i:lrorrndutoItio E. coli

416': os,ooo Inlofirroo to. dlul:r,nu t uav o
J_ri itLrturfldutdr E coli tyirriun-o r,zoo lnlafiz

d s t4,av
100 u0. ru0l0tflmnt:trlututJljufit0unt:ntno
.rs V: , , - r

150 t:n10.1u1min0un1:ud0ud.rdtl nn:ont1Ju1n1

t::xr919l

Thaksin. J., Vol.6 (l) Januar) - June 2003

ar n n r:fin ur rlqvrr o.t::!! ornouri{1unr:
. - x!
rl"odrfilornqorarrn::16:nrrdruru s uri'r lu

rrnd rnorfio:drrorucr:u rolue! rujt ]:n rruror r
ruri rriJul: rr ruqnnrrfl ::rJorfi r:mv[d (]: r i ru A- E )

, !dqrlirfrrfrui z uri.rfrfriftuvr fro}-i{ru B ua;l:{rru
E lortfi ri ro"lfr n r:qnnvnouto r ati'of, 1ri r SVI ) rfi u

nirfiurr US EPA (1e8?) rirruo'tidotirrfru rro
rLa.rn. 6oirrfi orlqrrn:nouaoon-l uonnrnrfu

l:w r u E u"r u ur1qn r n r : rff o},,h o tj r oL r n 6 n si'r o riru

nr:n:rodorryfi otor runfi 13turr rdultirnaefl o1l
- -"id s U

1 dl]ll:Uyl tn!i1 n::!un 0{ lt.t.ltull.r 5 ul{.: v1u1t

rurnfiriutrlnuiulofrrwriJuiiru rururn lul:-r lru B un;

l:l l.tu E 6o Norcardia spp. uny Microthri^
dd Y - {dparvrcellx 9lllJdl9lu [Un tt Ull.l610 {lUOUUr- rUr)U

.!
i'trfrulrionnu nt:tiqfl;noun ou sti? [n;nr:tfi olvl:l

lnufi errvqlrotnilnr-uHar0 :cnr: niu nr:iorq
orvnoul6unitirrnrfi ukJ :1r6.:fi nirrJ?lriuoryr:qio
F - -/t __
5tu rrunduvl:0nt (Seviour. ls99i Jenkins [dE fliur,

.i u,q/. a c v -a;1993) l1r0 ri In tu lqm lnt:finu I lu!{n0mrn u 1101
- o - v d -v

nlJfl 1500n[llu:]uull'luou,)lfl u0ur.tdrr00q qnllll
dd it

n'1:9t:1111U trU nm r:uvr.l dotluaqn n nt'tln ty{ un10
X eq .i -<.a,dl]UU! lUtUrl:9lu tUfl l5Y llll ltlnU0J14lllQn ltfi0 tll

rJoIalllottug
x . q Y!l. fl l:flnu lx 0lldtu0iaull0 tlJIUl.t lu lm:n tn

l:.: nuqorarrn::16ln.,nnu n",rrJu,fl*traorfi r:
lugrJ"luln: rru uo vvl o f,ri o fdlu ; r dlrurn o::i

- v:q tt j 4 ,i<
ntSflnut(tuln I {n t5u t1j9lu]yt.r tulufl 3 1.t:0y[:fln

il Nutrient removal process ornrirfi'.ro'lnrilt

z.nr:r'nr:fi nurnr:rirto':rfl rntrllgrJlo,rui,t

uastorrtarornl:rrruooaryn::td1n1v{ulld
rl::luqrfotir.nirn"r nil rr]:rlrufi nr:drnrnro.l
rfilorn nrnrirlr ru6 nrillornr:a"qi ySorlor:lu

tt ,4 ' Y z
uonnrnruunu:'lurrunr5ululm.rorn]:,xru ar u

{ q J q-or e .Y o' .
lJltnu{ l:u9NrT{0 llrllu0)?lt:dl9ltul [1lu9ru



1 t: d.t:u l,n-:-fl u 1 d"u l'l-n € fu

uT 6 nll 1 n nl I0U]UX 2546

q /:
u€ufi 

.lu-r .:trn l:.:,:.r qnd'rfi nti!aln1v{

lln 6rr)-rd-.r1r lrnrn s64

Thakrin. J., Vol.6 (1) January June 2003

3. nlifi nrJfl no :t.r16rrn"lnrufnrrrurrir'h
, - t:

9nut-l?11u 1 tfi nu ft n tu ft lJ:3uull1lJ 9rutYtn r,uunt:

er:1lon'nufl :rlo.rqrvnoul6unid lou rfunr:fi rryfi el

torurnfr6ardula ?30}.1:Inry"r rfioo6rra nr rmor

" _ v:
:0ll d tflun t:[nnu 0J ].r I lun rt Fl I ruun l:u ruou lYr.:

6r-lB5suu9lufl0ut5n

flnn5: r5en]fl
frtuuRt0u1010lJfrflltllt4n1:duun un1:?du

VN: . ; - d{qen:nu toItq?{1:0u.l{uiu14'llllu.ldullflu 1l t9r t1.t4u

au"rlarlunr:io"r riorg ourriruld'ir n r rru ol rn:rvri

01ndlun{1u0.1fi 't9rdn1a1 $n3dt fl n1u1,!ri'tfill1lq'!
r J '- --

1J01J0Uq !',r ru lonrfl u :1lJvr.ruolr qru!::9rl NU:111:

I:'r': r u o o er n : :lludo.! n"i'r"o o"{ n ii r'rfi loihin r r :r

drufloriluotird

tondt:ot.loit
fllUniludnrrlfidounlnm 12. 2541. 510.nunt5

- Yq d.i, v
9togt'ttt9lt20al0uftfuR1r'l'llul{ufl a "l

nvlAGI lual.ll,6l'l lJ 2540. iIlUnUtUUluttde

ruHrdruro#o:r n::m:xivrornranf rvrn]u]06
!-

ttdrd.!ltlqd0.
u n { ]t.l0 9t dt fi fD:u i { 1.119r d{1n 1. 2541. llll au

I:{{ruofl erfi n::xo-.ruioartor. ?r.fl. 2s4r

dtllnnll-| dont31t1iq9rd]fifl::|J n:uTlln

q9rdl n:iu.
dru"nrruqnarrn:: rlvr-ovrhq'r. zoar. rirrfi ur

I:s.t-tuooarmn::ruo-ltion-nar ?r.fl . 254 l
rirrin{rui n"o n:rm:rrqndrfi n::rl n:rm:'x
qfldl n::u.

APHA. rss2. Standard Methods for the

Examination of Water and Wastewater.

American Public Health Association,

Washington D C.

Blackall, L L, Harbers, A.8., Greenfield, P.F. artd

Harward, A. C. 1988. Actinomycete scum

problems in Australiiur activated sludge

plants. Wat. Sci. a Tech. 20,493-495.

Intrasungkha, N. 1e98. The Suitable Technologl

for the Treatment of Seafood Processing

Wastewater. Ph.D. Thesis, The Univcrsitl

of Quecnsland,Australia.

Jenkins, D, Richard, M G iurd Daigger, G T. 1993.

Manual on the Causes and Control of

Activated Sludge Bulking and Foarning.

2"" edn. Lewis Publishers. Boca Raton.

HMSO. 1s82. Methods for the Examination

of Waters and Associated Materials, The

Bacteriological Examination of Drinking

Water Supplies. Reports on Public Hcalth

and Medical Subjects, NO. ?1, London:

HMSO.

Prescott, J.F. 1991. Rhodococcus equi: an animal

and human pathogen. Clin. Microbiol. Rev.

4:20-34.

Seviour. R.J. 19s9. The normal microbial

communities of activat€d sludge plants.

In The Microbiology of Activated Sludge.

Edited by R.J. Seviour and L. L. Blackall.

Kluwer Academic Publishers, London.

US EPA. 198?. The cause and control of

activated sludge bulking and foaming.

EPA-62b/8-87 /o12.




