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Project Cods: POFR4/2542 i
Project Title : Bickogical post-trestment of liquid effiusnt from anasrobic digested plant
Investigator; 1 Dr Roongnapa Korpraditskul (Leader) Envirenmental Science laboratory,
CLGC, KURDI, Kasstsart University, Kamphaengsaen Nakhonpathom 73140

2 Mr. Kalatep Luang-Arcon (Research assistant) Environmental Sciance
laboratory, CLGC, KURDI, Kasatsart University, Hamphasngsaen
Mentor : Frol Dr. Charan Jantalakhans Buffalo and Beef Production Research and
Development Centar, Kasetsart university
E-mail address : imk@inontri ku ac th Project Perlod: 1 August 1997 fo 31 August 1998
Objectives: ﬂhmlﬂt!undﬂmmwmmmdﬁ-ﬂﬁmm
fixed dome of smaliholder dairyfarm 2) to study the efficiciancy of COD and BODS removal
of the sludge 3) to acclimatize and screan for the anaerobic microorganisms which have
the ability to degrade the non-degradable COD. 3) fo compare the efficiency of COD
removal between aerohic and anasrobic treatment.
unmy:TmmuMM}mmmmmmgmm-
smallholder dairy farm were collected and analysed for chemical properties. Sludge
sampies from Blogas Advisory Unit (BAU), Chiangmai University, and from 2 large scale
swing farm, Nakhonpathom province (Leng-Kang) were tested for the removal efficiency of
organic matler in the digesled wasie. Ansercbic sludge wes aoclimatized, screensd and
izolated undar anasmbic condition.
Results . Effluent from biogas fixed-domes digester showed high value of COD and BOD
which wes probably due 1o mansgement aspects. The COD reduction of the digesier was
approximately 40%. Further digestion of the effiusnt revealad thal sludge from Leng-Kang
(LK) farm removed COD at the rate of 85% which was sfightly higher than thal from BALL,
Further digesbon of the effiuent under anaercbic digastion of the efuent under anasmbic
and aerobic conditions showed that COD removel rates al 7 days were higher under
ansarcbic condiion regardiess of sources of sludge. Five isolates ie., LK1, BALH, BAUZ,
BAU3 and BAU4 were obtained from acclimatized sludge by roll lubs method. The isolstes
were inoculsted In the media containing efusnt from the digester, it was found that The
proportion of BODy 1o COD decreased markedly o 5-7%. Some of thess isolates could
reducs COD in fhe effluent up to 68.5%, which could be due lo the fact thal some non-
degradable organio matter in waste water was degraded by the lsolates.
Suggestion: The five isolales should be multiplied and study to extend 1o pilot project.
Keywords : anasrobic treaiment, digested wasts, anesercbic microorganiem solation, COD,
BOD,
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Brsdufinnanaenld  wdsnwnudsusarsnb il ek nngngns
wimblusdanszuslvidih unzmnyawinfieursod il ymragnumnysol
vasiiu. sdalsfionalssiirmwessmniiminiuleeiEles nideyluitagin W
wsifluuvuldownin (seration) wialdenn (snserobic treatment) ASTLIFInTo
tﬂi'umﬁnnluﬂiﬂmﬁﬁqnmminnq'l.ﬁ'ndwwg-sﬂ WP T UUMINEUUTINRE
Uiyl Upflow Anssrobic Shdge Bed, UASBE Faatu ;ﬂmhﬁmf‘uiuluﬂ'ﬁuqm
WALKAY FTININERAT COD Wne 90% uidiiRurulunidemmuesefiunddasd
numﬁanﬂ'luﬁ'ain 10% &qﬂunﬁﬂiﬁﬂumniﬂutuqnﬂ unsiinmTizuafiule
waluladnmmdmb s fugnmdesdulong wwmbunmasznosing
TULWINWULUTIY (Channel Digester) twnat 1dked lwrzusAufssGusnmuldidy
ussfiemirfefiviouanday Tnonmioildiluninmsligannuecdiesif
wawRoulfndufiven  Indwdmnaugs  Dissseuiuiedsoveszuiminuuyls
gvmnilfenn dissolved:solid uss non-degradable COD Gaagflurzdugs Sadniiudes
inrTauAun i in e In1Eium1ﬁuldm1ﬁmﬂﬂ1ﬂnﬁ1m*nuﬂmm:l'u
Ll mumﬂn1ﬂ;;1|'uuuunamnlu‘fnﬁﬁmm-smmaaﬁuﬁtuum AmrseTiesd
srulaiu  SeudufssidsfanmldcufmiernmminunBema Wiie
dsslomigagn 'n4ﬁmnlﬂmm'mnm:u'nm'l1'Lnuuun'm1n1uu:ﬂnlﬁmnqnuhm~!
wrsgfinlauddafameinengauadey Didugm

Feviud (2538) NWimusssuhdmbidovmbfugnsfinnceufe =
wnlulafufefinm uﬁ"h'l::uuﬁ'lﬁmiﬂLiuﬂnmim‘aruaqﬂwmnnmmmmn
Inglidmaiveiin vawinld dewdnMoenfismuud (Low rate anaerobic
digester) wisviawiinlfasn@ivunuinds (Upllow Ancercbic Sludge Bed, UASB) il
wiauasiiiummrudlunaoimincu oalwa du unrigy veuurn s
ﬂ'uﬂp]mmn’l‘mnﬁﬂ'a'l.:.luqmmunﬁﬁtﬁuaﬂaﬁw-ﬂanumﬂuﬂiaﬁmﬂmuﬁ
:hmuﬂ*auruﬁrhm-mﬂnuﬂ‘ﬂuuu'hmmnﬁmiuqmmuﬁq B unrdgy  wuindl
weuluifioulwseusguzam 300 ppm un:umuil-:n.muﬂwg‘luiﬂmmg-: (fowm
wazgit], 2638) Balualdifin Europhication Swiuislufsdnrouluiauandey
ey Tufiofifinty vrutlsphdiululent (voy) washusm vos) W Seuuawms



nitrification ffeaniseandiny Aldwrannifisane Fammin biogas M9 INTzUL
u-u.ﬂi'umﬂmi‘-mu‘lﬂ'mi:rni'a-:'mnamnﬁuaunlnulim.mﬂnﬂumauﬂ'lﬂﬁi
(reWufuscreaio, 2588) wilwemfsenmmluansiemmssrmioues Tofty
Tuumanks ylitian Eutrophication anﬂw]’ﬂi’mWﬁﬂqn iuRuuBeRaR (2536)
'li'ﬂnmmrﬂﬁ'n'l.mnmnum"lmfﬁil.uhu'ﬁﬁ'amuamw.ﬁm‘lw:ﬁuu::ﬂnﬂuﬂu
Indnmsuir g fu AdnDuundsmisrussunson ey UffSmn denitrification 71
Andulnuedn auorophic bacteris FaInhEn w18l udmamhanluwm 1
nit Tne 38 wldiRedaimAnti 7.2 mgt uasifinunadouiudu 6.0 mgn @i
sanafiuilgmwusiaBeuguuun iy

nrifneiimlesrmurslsuse i TodiDudesmBanyiuvidaa
UEinimwaniziance ﬂu#ﬁnmﬂli’uﬂmuwluhnﬂﬂw-mu LENETT
Unzmadfe

1. AnnoisdRgsnlyandnlmamieluamulvnsufemmass
winlauy

2. fmRonylwdidaumuantay non-degradable COD muldam s
i

3. whnuAuulsinSnvasindssssmiyandnuHWammuecdd
Cplial)

- -

Bmmenpe

Sinreliiy parametar wondwyandn | Anbyandnenawdnifianm
vesguidgns Muwsum snvbfudafs unnlgu ussvifulane # », TG an
eredqmad® lwamda g i pH Tomedss lon analyser. smmonium:
nitrogen Us: nitrate-nitrogenInti¥ steam distillaion (Page, 1982) total salld,
COD{scluble), COD({tolal). BOD; Ynmahmmzdinudtunesem (APHA-AWWA-
WPCF, 1881) latf COD (sohible) THanmsdinrediietsfimmnsssde
MEATENTENNW 0.45 | smuenfue ammonium-nitrogen Waz nitrate-nitrogan Va3
iwuluﬂ'mnumlidﬂ-}mﬂﬂumneﬁ 1 tminf‘rqmﬁ'nﬁﬂ‘m‘ﬂnmmwuu

amuhriinTvie e dunnnlshiassmmiiuy fixed doms Y 16 & E
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mTei 4 1 ewibon [uifle-Tulntion ues Tuwmn-lulensy muaﬁwqﬂi'n

VINUAEIAT
Samples NHA-N(mgf) | NOZ-N(mgh) f
Swine Center(KPS) 136.4 21 |
Digesiad Ef.(Dairy, KPS)) 83 172 1
Influsnt {Leng-Keng) 581 36,5
Efflusnt{Lang-Keng) 357 28
Digested EMf.(Dairy, Raichabur) 187.6 1.75
sample point
ks
gas plpe concrete lid
H_I valv :\
sump tank over fiow plpa
bottom
outlet pipe
manure feeding pipe gas pressure controller

nmit 1 samdlaseraandnufoSammuuy fixed dome Tum 16 1° uazgmiiy
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Acclimatization: fim@anyiunidfimnsaulsmmig nf‘ug R NULY
anasrobiclmnbglinnidinleufieiumw 3 undafia 1. wriugnmvinlug s,
weslgu (vhfudanfy) 2 dugnmsewnen whdos mbmAnsudaiarm
wAngndndioalng 9. doalng uee 3 indleufaSin il LT
(tislu anesrobic fermentor w1 § B muRuenealif 35 ¢ niudauluinesas
viRnn Tt 8 seunifl J.ﬁmfwnn:.‘l'nLﬂmﬂuu*nﬂmmmrhmimuuuﬂmﬂaa
Tntisi¥eq peristallic pump (EYELA microtube pump MP 3) 15 Snariu (fussasian
9 \fau

nmu‘htf‘rynmfnuuu batoh luanrazlemm wiin digested wasts walsr
vasyRlmwnmiswdn s Ty Inaamrun 2 fes (nwil 2) vhnmftshdeday
wilaflomwdiu A 15 vandins. e 15 wiilwdnburldfegiurid(siudge) 10
g Wi iENRY uassludge vimlsufriimw whiie Soslwel vimewsnd
WiNUUY anaerobic muldgangll 3042 C vhimavnass treatment &2 2 -Hnux
yondnilawndouns il saidediv  control niyandnuazeseinai,
CODftetal), COD{sol) uaz ammonium-nitregenlwt=tztimsng 9fufie 0, 5, 10, 18
uRE 20 U

nrmvlmiagaminuwy  semicontinuous Tumnrazlemm © WRnuifioy
Urzivnrmlunsdessamssgiundtein 2 uwis fo shdudnfs ueesmmiao
wimufatinm unineidudvl laolade siudge TnulWD ol solid 1 was
5% Inu‘iﬂ’ﬁwn—rmuamﬁnﬁqunﬁnmﬂiﬂmﬁﬂnﬁamﬂnimuﬂﬁ'u‘lﬂ aalu
dandnuwm 2 Gns (mwil 2) munugomgdf 3s ¢ WRanliyanan (rrafd) wu
semi-conlinuous 200 ml vjn 3 34 mnmﬁuiﬂylnﬁnﬂnﬁnﬁm luiufl 0, 8, 12,
18 unz 24 Tundseiniiy incubate \adnnlinm=Wi COD(tal), COD(soluble),
alkalinity, total solid us: volatile solid

s wimiyamiinnesiundduuulizne muquanmadfl 3035 © &
AUNULTM 2 Be Bl sesd 1% (Rudmiy) I.ill'li'l:Hll‘Hlﬁ‘l (ryEnm 10%
(200mi) weadamiinnn 3 Swminfueinmlaodadss (rwd 3) LB 7 5w
usz14 Anwiu Taol restment fail

{ -.f-lgnﬁ'miuﬂ'lmﬁﬂnum'm-t 7RwITU{Low rate)

2. E‘llilﬁ"ﬁ.t‘l'ﬂl.lllﬂ‘ll'ﬂﬂﬂﬂﬂm'm'l 14 Ba3/Tu{High rate)

3 hyswiniiufagiuriduezsfusnmnnrenam 7 AnsSuLow rate]

4. shyrviinfudsiiuddussdusninneenaa 14 Feadu (Low rate)
LHLI‘IE‘IE andiniemeTinmsd 0, 2, 4 upz 7 SundamalaiSoadnd
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n*r:uumfngEun?d'ua:n"r:rEnhmh:ininwm:rnfnunmumﬁuni’ﬂ? g
mhwdn Y nies e o tiuuﬁmf*:qﬂﬁ'n 10 nfurwhmadens (v
TwinRsadadens 100 wh) wueynsy w8 10 mfududadangnest
v.nnnmmr{uﬁ'Hmiﬁgnaﬁmﬂuﬁ'ﬁﬂhu 11 dmsdioEenoldmedle
mmasauiatulesiow Lﬁﬂu.un'li'rtnn'mﬁmtﬂu'[nhmﬂmhuﬁ Roll Tube
Technique (Hungats, 1968) TnumuesiueMromoruwliud {Roongnapa et al
1983) safUmnevusiswrnssaeusns | lumred 3 mTIMAnE s YBa
yiund dmuoldndssganmsmluszdssimBmmoasntnt nufed g on fuan
lnsonlod fFundes Gas Chromatograph (Hitachi) niulderzdsds Tl column:
porapak Q, delector lemperature: 70 C. injection lemperalure 60 C column 50 C
flow rate 50 mimin Inuld He {4 carriar gas ﬁ':m-r-ﬁ'nnitrnuéuﬁuﬂﬁﬂunn

ﬁqnﬁugaﬂqmﬁmhmﬂnmﬂthhnmwmmnm COD um: BOD, weadolu
rwrsRaneImeldan s emn

Ml 3 sefthznavsasewdsadeyiurifunt o

Solution 1: macro nuirients Solution 2 | Trace
NH.CI 170 g FaCl,.4H;0 2000 mgil
KH:POy 37 giL Coll; 6H,0 2000 magil.
CaCl.2H,0 Bgl  MnChdH,0 500 mgiL
MgS0, 4H,0 9glL CulCly. 2H,0 30 maiL
ZnCl; 50 mgiL
Solution 3: sulfide.this solution has Io HsBO, 50 mall
be prepared freshly, Make 25 mi {NH, JsMO, Oy 4H0 B0 mgiL
Ma;S.9H,0 100 magil Na,Se0, 5H,0 100 mgiL
NICl;.8H,0 50 mgiL
Solution 4: yeas! extract™ EDTA 1000 mgfl
HCI 36% 1 mgiL
Resazurin 500 maglL
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(First Draft)
POST TREATMENT OF DIGESTED COW MANURE
FROM FIXED-DOME BIOGAS DIGESTER

Roongnapa I'Enrpm:lltﬁml' and Charan Chantalakhana’

1 Environmental science Laboratory, Central Laboratory and Greehouse Complex. Ressarch and
msliute, Kasersart university, Kamphaengsaan, Nakhonpathom 73140, Thaidand
2 Buffaic and Bee! Production Resasrch and Developmant Canter, Kassisart Univarsity 10803, Thaland

ABSTRACT

The effluent samples (digested waste) from fixad dome biogas digester of
smallholder dairy farm wers collected and analysed for chemical properfies Sludge
samples from Bicgas Advisory Unit (BAU), Chiangmai University, and from Lang-Keng
swina-farm (LK), Makhonpathom provincs were studied For removal efficiency of organic
mafier in the digesled wasle. Anaerobic sludge was acclimatized, scresned and isolated
under anasrobic condition, Eflusnt from biogas fixed-dome showed high valus of COD and
BOD, probably due to inappropriate operation. The COD reduction of the bicoas fixed-dome
was ca 40%. Further digestion of the effiuent by sludge reveslad that sludge from Lang-
Keng farm could remove COD from effiuent al the rate of 65%. The comparison of
degradation rale in 7 days showed that under anaeroblc condition with the sludge could
remove COD al higher rate than freated under asrchic condition. Five isolates is. LK1,
BALN, BAUZ, BAU3 and BAL4 were oblained from acclimated sludge by roll tube method:
By Inoculaled the isolales in the media containing digested waste, | was found thal the
coniribution of BOD; to COD decrease remarkably 1o 5-7%. In consequance, the reduction
of COD to &8.5% showed relathvely good ability o remove hardly-degradable organic matiar

in waste walar

Keywords : ansarcbic treatmanl, digesied wasle, anserobic microorganism isolation, COD,
BOD,




POST TREATMENT OF DIGESTED COW MANURE
FROM BIOGAS FIXED-DOME DIGESTER

Roongnapa Kﬂrptﬂtﬁul‘md Charan Chanialakhana

1 Environmanital scienoe Laboratory, Central Laboratory and Greshouse Complex, Ressarch snd
instituts, Kasersar university, Kamphsangsaen, Makhonpathom 73140, Thailand
2 Buffalo ang Besl Production Ressarch and Devalopment Canter, Kasedzar Univarsity 10803, Thaland
Mare than 90% of dairy farm n Thailang mre smaliholder dairy farma. Thers i 8 need to
implement approphsts wasts management eystems for smaltholder dairy farme n Thaitand and in
other developing country (Chantalakhana ef al 19981 The on-sita fixed dome biogas digester were
recommended and constructed on some small and medium size-farm for decades in crdar to
raduce the volume of feces and to prevent the diffusion of nuisance odotr while to chtsning fual
in the form of bioges Anaerobic digestion 18 s good chaice for the farmer to manage thelr anmal
WBSTBS, DUT e opefabon requires careful maintanance of the digester. The management of the
discharge with high soluble content raleased to waterways. which requires post treatment sither
euddation pond or wetland, Kompradfitakul e &/, {1984) reported the low COD remaoval afficlancy m
the UASE digestor in Leng-Keng swine farm. Therefore, thiz study simed to analyse physico-
chemical proparties of the effluent from bioges fixed dome dipester end to obisin the
migroorganiams which showed high efficiency to degrede hardly-degradable orgenic marter, The
objectives of this study were 1) to callect snd snalyse the chemical properties of the sffiuent from
biogas fixed dome of smaliholder dsirgfarm 2) to study the efficiciensy of COD and BODS removal

of the sludge 3| to scclimatize and soreen for the anserobic microcrganisme which have the sbillty

to degrade tha non-dagradable COD.
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Materials and Mathods

Ganeval chersctaristics of the digested cow manurs The frash salid part of the dairy feces wers
filled in the 16 m' fxed-dome degester (Fig. 1) every 3 days The retention time of the manure ia
be digestad in the dome was 20 days. The effluent was collected rronthly for furiher degradaton
undar laboratory condition. The chemicsl properties Le., pH | Elacticsl conductwity |EC), Total sofid
(TSl Volanle sofid (VS), Chemical oxygen demand [COD| and Biotogical cwygen demand [BOD,)
were analysed followed standard mathod [APHA-AWWA-WPCFE, 1881) Ammonumenitrogen and
nitrate-nitrogen was determined by steam distillstion (Page, 1882} The effiuent was filtered hrough

0.45 u betore analysing COD to obtain soluble COD

Batch digesfion = Digested waste water was anssrobically trasted in 2 L bottle. Waste water was
starilized by sutocksving Sludge semples from 2 locations 1.2, Biogas Advisary Urit [BAL),
Chemngrmal University, Northern Thailand and Lang-Keng swine farm, & large commercial farm in
cantial Thalland, were put separataly in tha resctor to make total solid of 1%. Tha trestment was
conductad in duplicates. Control was camed out by sterilized digested waste water and non-
steriiized digested waste water without sludge. The samples were taken tor analysiz st 0, 5, 10, 15

and 20 deys after smendment digested waste water as substrats

Semi-batch digestion: Sludge samples from the two locations were fermanted snasrabically in 2L

bottle as shown in Fig. 2 Digested waste water from Ratchabur) was fed intermittantly every 3
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days. Shudge was nitially put to meet total solid at 1 and §% in the system. Samples wers taken
for anatysis at O, 6. 12, 18 and 24 days after incubation,

Acchmatization: Active sludge from two locations were acclimatized In the 5 L anasrobic farmantar
under 35°C and slowly mixsd continsousiy at the rate of B rpm The digested waste was fed

continualsly by peristallic pump (EYELA microtube pump MP3J) &t the rate of 1.50/d for 9 months.

Isolstion of the snaerobic microovganisms: Ten gisms of acclimated sfudge Wweare takan to the
olosed Edenmeyor finsk containing ter fold diltion of medium and stopped fightly, The medium
prepared followed composition of nutrienta and trece siements similar to those mentioned In
ranual of anaerobic Lab Work of Wageingen Agricultural Unlversity (1993]. The manipulstion was
camed as previous descnbed |Korpradiskul et &i, 1985) under stream flow of N, Singie colony
was obmined by senally diuting 0.5 mi solution into culture tube containing 4.5 mil of liquid
medium. Each diluion was then again taken 0.6 mi snd incubated In the 46°C agar media,

solidifled as roll tube (Hungats, 1968) then incubated until singls colony sppears.

Results and Discussions

Charactaristics of the digested effivent from fived-dome digestar Scum of the feces was ahways
presant in the effiuent samples. Practicslly, the sffluent was sieved through the coarse nat priot ta
post treatrnant in elthes bateh of semi-batch digestion. Digested effiuent represent the relatively
high vaiue of ammonium-nitrogen and COD at 201 and 4200 pom as shown in Table 1. Dus 1o the

lew efficiency of anserobic fermentation in the fixed-dome digester resulting in high total solid,




COD and BOD, in the effiuant. Therefore, the efflusnt showed the uhacceptable characteristics

According to the Water Quality Criteria and Standards in Thailand [PCD, 1895)

Table 1 Average charactaristics of the efthient from fixed dome digester compared to othar

reparts
paramelar EMuent from biogas Efffuant from sisewhare({rsf )
fixed dome

PH 7.04 8.8 (Sinbuatong, 1904)
EC (malem) 6.2 nd
CODftot) gL 4.3 2.8-4.8 (Sinbualong, 1884)
BODs (mgil) 1708 244-450 (Sinbualong, 1984)
TS {glL) 3.54 2847
VS (giL) 215 17-3.0
NH4(mgiL) 201 nd
NO3{magiL) 57 nd

Batch versus semibatch digestion © Figure 3 shows no difference among the treatment of the
sludge from different locations for the change of the amount of ammania soncentration which was
in the range of 187.8 - 2303 ppm in both betch and semibatch digestion. The reduction of total
COD in semi-batch digester was relativaly higher than thoss in batch digestar within 20 and 18
days, respectively (Table 21 Presence of LengKang siudpge increass COD reduction effisisncy in
batch digestion whils no difference ccourred i semi-batch digester. It also appeared that newly
substrate enhanca the activity of the degradaton in the digester, but only 51.2-53.4 parcant of
0D can be degraded in the semibatch system, This means that approsimately 50% of organic

mattel was not being degraded. Theze oiganic materisls was reported 1o be hamicallulose,




céliulose and lignin at the compasition 54.1, 24.9 and 17.9 %, respectivaly (Hills and Robert, 1980)
In the fixed dome digeatsr, the slage of digastion of the manwe ccourred both soid degradation
#nd methane production ferrentation Protem, celuloss end hemiceliuloas would be readily
degraded but not the complex compound auch g3 Hgnin. In some cases polymeric COO could be
the form of inscluble suspended salids or colioids which can be transformed 1o soluble compounds
by hydrolysis_

Teble 2 The percentags of degradation of totsl COD in bateh and zemi-batch
digester after 20 and 18 daye of incubation, raspactivaly

2ample batch (20 days) sami-batch (18 days)
dig. waste Zl1a 5278
dig, W=LK 40,03 5343
dig, W+BAU 14.11 51.2

isolation: Fourteen aneroblc microorganisma were leolsted and seresned for haghest activity
expressed by the highest production of H, ar CH, In the tiosed cuftred tubs containing msdia and
digested waste water. Five microbes were selsctad and multiplied in fich medium Then the
Suspension was inoculated into the half dilution of digested wasts and mineral medium, Three
replicates were manipulated The remaval efficiencies of COD snd BOD wers shown In Table 3
BOD, removal showed highest efficiancy in 16 days after inoculstion. No significant diffarence
oecurred in all of the & eclates. Tha contribution of BOD, to totel COD as shown in Fig. 4 showed
similar frand of the single solate to reduce the degradable organic materizls in the waste watar

Biodegradable material was least after 16 days after noculation and ncrease aftsr sugpesting the




active activity of degradation but it no renew nutment te oelis probably lysed then ieleasad some
ofgEnic matedials to the emaroament resulting in higher BOD, The tesuits from this study showed
that BOD, was not 8 good indicator for criterin of quality of efflusnt consideration. The ratio of COD

to BOD, may be & good indicator of the quality of effiuent before discharging to anvironmant

Table 3 Efficiency of each isolste to ramove COD and BOD, in the cultured tubes containing

digested waste in 16 and 20 days after inoculation

|sclates name % COD removal % BOD, removal
15 days 20 days 16 days 20 days
LK1 3064 685 03 47 76.55
BALT 66.7 B3.42 94,18 71.66
BALZ 5789 B386 8683 g8.88
Bala B0.82 58.48 81.38 48 66
BAL4 4626 4363 21,88 Ja11
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Fig. 2 Diagram of batch digestion of the digesied waste water under anaercblc condition



Bocw
Bloiaw <%
B s we s Bl
B oeow =L
B cicow, sRalEm.

Bogw

B Dig e Lr
R i WirBALI
B ah s

FEEEEEEEEE

& E A &
i

BEEERERER

15
18

MEEITEEEEERE
PFIFIFFFITTF
AN

10
12

DAY

EEtEREEIREETT

DR EE TR EE K

i T TE LA T TF
L A L e e
A e wT T

EENRRNIRRRn R andgiafadidasadndd]

2 I N O
P FETIEFFETSTFTFTETS
e
-_.__....l..:...-..IIII.I.IIII.II.II.II_IP.I.._-.IFI..__..I.F-

FAEVERRDLRD IR RN RRRERRRERRRELER

Fig. 3 NH4-N conceniration in the efuent of the baich and semi-baich digester




=

percent of BOD to COD
=
|

i
(=]

=

20

—— LK1

== BaL1
=AUz
== BAL3
== BAL4

Fig. 4 Coniribution of BOD, to COD In the digested wasta waler by suspensions of

aach olals




mwet axmples from pablic watsrways neasby Indicated s
m*ﬂwhnﬂd-hrmmnmhnnn-ﬂmuﬁdm-
mﬂmummmnﬁunliimﬂylrmm

INTRODUCTION

Mare than ninety percemt of dairy farmmy in Thailand
mr:p-nmdmh:mlﬂmhﬂndnlryﬂhtlh:uﬂ

cooling facilities for member dairy farms which ae
commonly siuated wround 8 milk collection contet,
usuilly not farther than 20 kilometer distance. Henes, fy
|hnglmﬂn:fs-gﬂnuﬂtﬁndnrfﬂm
number of dairy farms as well as

per faorm wl!lﬁnlh:mn:plntn{lmd.ﬁiully.d-
lack of wase management and  cdisposal gystems
mullfmtnmlnmdhynn.uwdl
farm wastes appesred o cause deg
environmental cooditions o & long term, espesiaily
affecting waier and soil qualities [n samounding areas,
mmmljmummﬁmdhnm
humasn heslth. Dabving in Thailand began about forty
Jears aga, soma older dalry cooperatives have been in
eperution for more than two or three decsdes mmried
with small mmmber of dairy farms, and then expanded o
severnl thousand member farms within the same ares
There hoy pever been 3 research investigation  om

¢

relatively new dairy farms in order 1o observe posaibis
envirommental trends.

' Coresponding Author: C Chnntalakhans:
Received April 4, [998; Accepted October 10, 1998
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o the house, bam being separaied bot closs o the
house, sic), and sumounding conditions. The clessifics-
i farm crowdadness was based on
subjective judgement of the cooperative dajry estension
workers and the researchers. Tt was antlcipated that more
m-dﬂﬁmdnuﬂhwmdlﬂhﬂlrhd}qml
animal wasies, hence, will be refiected by | some
pamumsters  which  were messured by chemical
snalyses of farm water and sofl properties.

B. Waier and il smpling

I} Water tamples consisied of water from  three
soufcEs ¢ waste waler from dalry bam, well waes, and
waier Trom. public waterways passing oesr some sample
farma.

Waste waler: Wasic waier samples were . collecied
from fiquid-wasts disposal ditch behind cow barm, where
ihe dirch could be cement or esnhen floor. One sempic
of wame wmicr from each farm was collected overy
month during 12-month  period (May 1996 w0 April
1997} for chemical somiysis. The following waate water

were messuned |2 pH, EC (clecirolytic
conductivity), TS (total solid), OOD (chemical oxygen
demand), BOD (biological oxygen demand), NH»N
(emmonia nitrogen), and NO=N (nitree nitomogen).

Well water : Most smalibolder dairy farms (63-77%)
:lHP.nﬂlemmﬂlLS.:ﬂ!umd woter supply from

nomber of wells osed 0 sudy (e

Wp]ﬂ:'l.l‘:ihmh‘ltlh[ﬂ! A waber
from each well was tsken for chemical ansbysis

iih

nitraie, lamness, wodel eoliform, wnd feecal eolifomm,

Table L. Mumber of sample farm wells wich differam

mpiumm:'uﬂmfurwmwmﬁmﬁhy
barns.

1} Soil swmples  from
commonly wsed for drying MANKSE  wers
caollected once every scsson (May, Augusi, January) from
16 farms wr MNP wod | foom s KS for
wmalysis. The following eoil pammeters were mensured |
pH, EC, K, P/0y, totnl N, NHyM, and NOy-N.

farm
and

RESULTS AMO DISCUSSION

A DiMferences of wasie waler paramciers betwesn old
mnd mew daiey farms

another group (4 farms) from new site (KS) consimaniy
Indicated thoi wasic-water samples from the old farms
(MNP} were higher in every pammeter ibhan thar of ihe
pew ferms [(K5), sse fgurce | o 3 Tor TS, COD, and
BOD, The smlysis of warnece (ANDVAY} Wi order o
test the difference between NP end KS [z shown in
table 3, where 4 groups of farms NPL (very crowded
MNP fermg), NP2 (crowded MNP farms), NP3 (Nex
crowded NP farms), and K3 farnns {(nol crowded) sere
compared  within  monthe.  Although  the  differences
emong group were highly significsmt pely for ©0OD, bul
with prior background Enowledges of e dilferences
between NP gpd K5 farms funher isd (lesst sipnificant
difference) t=st wes comied o oz shown in the same
iable. The resulis of lsd test indicated bighly significant
differences (p<01) betwesn NP and K5 for EC, TS,
COD, and NOyN, and significant differences {p<.05) for
Bﬂﬂ.mir”.llﬂpanmwum’.

It can be seen ihal the wasie waser From oldes and
more crowded doiry farms {(MF} conmined much higher

demis
Depah: of well {m)
e & 30 s o
NP 1 3 T 13
KS - - 1 I
®TH

1—!—!1” —— M7 —d—=HF] —=F5 - Raindail |

-3 - L

s WL Avg EEe

0T WOV DEC AW FER

o

" Figure L. Monthiy averages of TS5 (sl sodid) m waste water of dairy o
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COD (ppm) |==— MP1 ~=— NP1 —— M) —8— K5 - @ - Ruchll Rainfsll (mm)

Figure 1. Monihly sverages of COD in waste wuer of dairy farms

BOD (ppm) [—=—HP| —@—NPI —&—HPJ —m—K5- = Raintall] Rainfall (mm)

10800

£.000

a,000

J.ann

o

11 ¥
Figure 3, Monihly averages of BOD in waste weier of dairy farms

Table 3, AMOVA of wagte water parmmeters of MNP end K8 farms

MAY JUN L AUQG XEPF OCT MOV DEC JAN FEB MAR APMPRE

M3

i o - BC TS COD(0) _ BOWNIO) HO-H
Months{M}) 11 00891 12199 .27 71.33 §4.16 120 470.77
Giroups{G)M 3% 02708 7828 0.56 42495 1458 Lo3 8473
Fums s 03116 5917 0.53 24.56 10.95 1.24 BS.44
Tol 569 .

Avernge P

Parmmeter Linlt =T ~— NFS XS Bignificence” lsd (D05) led (DUO1)
EC w1009 1070 1031 588 " 150 a2
TS % LDOG 0961 0598 0534 - 0238 0.313
coD Pem 5860 1992 L3 1954 i L6ZS 1.135
BOD P 1682 4262 346 13 - LOB3 1424
NH;-N pom  §47 87 743 286 . 365 480
HO-N pim 1LE? 12.12 1167 541 " 330 4M
oH E.03 2.00 797 136 - 0.183 0.240

"'NP - Nongphe, KS = Eamphacngsasn.

! Difference etween K5 sversge snd lowest NP average. * = p<0.05 ad ** = pafi0O]
' ma = millisiemen

¥ Avesapes with underllne were mid sgnificamly. Siferamy
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Table 4. ANGVA &rmwmpnmmu:m-m G
-Eﬂ'lr' aF -~ M5 i B0 ] HiE
_ : EC BOD & - e (aoh -
Sessomy (%) Fi 007 20,6 L % 2 24
Manths (M5 9 O3 1540 T1.7% 9 549
Aras (AJM/s 24 D412 172 14.3 24 3
Oroups (G)AIM/S 72 0264 719 183e= T2 465w
Farms dld 0,300 543 Lo dja 214
Toml 521 20
S50 WH;-N NOeN S
df M3(10% df Ms df MS
Seasoms (5) 2 306 13497+ - | 1.7
Momths (M5 L Lo7 B 4.0 L) 13ge=
Aress (A)M/S 24 Lo p i 1892+ 4 060
Groups (G)AMS n 1.24 &5 28.3 T 062
Ptmis 413 .32 34| oA 411 o5
Total 520 459 5i8
* Emw probahility <005 I, ** Eror probalility <00§ o |5
levels of =il waste wnner Pammesers than that  fram mmuhﬂmwmwﬂmmm
rﬁﬁvdymwﬂlndnmnmwdndlml:ﬂl.Mkﬂh dmmﬂhm“mmﬁh
dﬂﬂnlndﬁﬂbnm:uﬁfnndmafﬂﬁmu mnmﬂﬂhmlﬁrﬂu&ﬂﬁhl
were much lower, in some cases almos) g lall of NP non-significant fioe the offwms,
sverges. The NHyN and NO-N tverages of K5 farma
hmm:mwm:lm:hm:hlfnf:hnﬂ?ulu z]ﬁr-mlmﬁlnnuumhrnm
mPHnluuurwunmlnrrmmHanwﬂ:i mdﬂinmﬂmmdum
lttle higher than that of KS farms and significant. Thest  three different farm mreas (irvigated mres, municipaticy
quu@HmﬂmthM|htdmmlu;lldqm:ﬁ :mmfunjm}mm-huﬁuﬂmhl
hmﬂmdnmﬂ:lwludhqutduﬂuﬁw lmNn.Htmmnmmdhﬁllm
hqm.mhwmmmm -m;:nrm-nhmmﬁh&:hnh
minimal, the ﬂqlﬂdmwhinhum:rﬂmﬁnm wﬁgudm.mdlﬂlh-llﬂuﬂ-haﬂlhﬁiﬂ
ﬁhhm!munmndﬁqmmnnﬁmimnﬂ higher two arcas (134 . 10,], [ﬂ.!m}.hrlh:dﬂhum
agunlc and inorganic subsisnces which could eventually dn:mlh:h.md‘him&whn!
chuee environmentsl pollution. Since the KS duiry farms il the viluess for COD and BOD  wore  highly
mmmlnmuadhlmmnpnmduumﬂ npﬂknmjdﬂhmquﬁﬂumm-ﬂhnh
Erea, the waste waser appeared 10 conmin bess amoums imigated  and  municipality  wress having  the bighess
ﬂurnninlrﬂinmpnicwhumhmiuﬁmm .vmgu:ndlhmﬂhnuhﬁmmhvh;
dtlin.-limmuldhu:uuﬂmih:m!haﬂ?ﬁmulnl |b:hi|hu;lllnu1hﬂﬁmﬂ'ﬂ:ﬂlﬂﬁ:m
lm;m-tmduryrnmrnlhmMuunmhmiu rmmm“mwﬁhhrunfh
bat effective wasi= manngemment facilitiez remain lacking.  parsmeten (pH, T8, NHy-N, ND+-M) were oot
B. Differences of waste water parameters due w Eﬁumﬂ;dmmﬂm
other factors Hmphmmﬂ!ﬂﬁumm:{h
ﬁirlhndm:ifﬂrhm,lhcnmlymurmhm: mmm-mdﬂwhmm
luu:hpnnm:nflhammuumm nﬂ‘lﬁal!-mmtphdnf'lﬂdhlﬂhm_
using hicrarchal  classification - with unequal subclass  ssimates which' s conststenty or highly
numbers. The resulis of ANOVA are presentd i mble dmﬂﬁcmmiumhtlﬂaiu'ﬂnhmh

4,

I} Sessonsl wsriation 1

The differcnces. of  waste-water pumEmeters due i
scasoms, Le. summee (March—fune), miny season (July~
Ocwber), -and dry or cool season (Movember ~ Februsry),

BONRE  WASI-WRIST parNibeteTs

with BOD. 'These rosuly
prnnm'm--hlﬂmnnﬁ:th.uhurhmﬂm
were highly ctwrclnisd. ‘This £am
when chemical mmalysis of any perticulas
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wasle whier wis nof possible either due 10 high cosis or
i lack of laborstory equipmeni For cxample, EC was
found oo be highly comelaied with TS In this sudy, es
shbo. reponed by Menasveta (1995), which mesns et
gither one of these Iwo pammelers can be wsed 1o
meflecs warer quality.

Tahle 5. Corrslation  coelficlents  af
RIS

W waler

‘ Significant level and

coeificient estimte p<0.05 <001
pH - EC 0.326-0.699 1 I
= HHeM 03050791 1 1]
BC. < T8 LGE2-(9345 ] 12
- COD 0dG4-0, 865 ] 12
- BOD 0.402.0,784 1] 12
- NHp-N 0382090 | 11
T5 - 00D 0.634-0.806 L] iz
- BOD 0.432-0.882 ] ]
= NHyM 044 7-0.793 ] 12
COD - BOD 0.432-0.902 ] 12

0. Properties of watsr from  wells and  public
waterways wnd farin gail

1) Well watet

Some chemical wnd biclogical propenies of well
water which were sxamined In this mody sre shown in
mble &,

In genaral it can be sald tha many qualiry critermy

Tahle & Some parameters of well water from dairy farms

furms: and reporied thai only 47% of wader samples
from deep wells with more than 1E-m in  depih
conninsd less than 10 mgf of nitmie, while only 14%
for wawer samples from deep wells of less than 18-m i
depili contnined nitrade less than 10 mgfl. Souce of
condaminaien was muindy from cow loaling amee

2} Water samples fromn public waterways

The wiier samples used in this study were collecied
from 4 small canals (sites) which passed by some dalry
farms a1 NP. The values for weler parmmeters sre shown
in imble 7, which were wverape vales of 12 maonth
observations. The walues (e EC, TS, COD, end BOD
for water sample from site (A) were distinctively higher
thaiy ihe other three sites because the canal ar aie [A)
wig wery mear D & datry bam where liquid  manare
could eazily contaminaie the waisr samples. Mo definiis
seaenal rend of camal wwisr pEEmetss sy observed
during the 12-month pericd of sudy,

3} Sl

The resulis from soll sample anilysis are presenbed
in table B, thay wers soil samples from 16 farms st WP
ind | farm al K5, plos sofl samples from viegin soils st
WP and K5 which were collected from lsnd ares where
oo cropping ond no ferilieer were “appled In the paan
Farm soil samples from sress woder long  exposure o
gow mmpore gppeared o be muoch higher for the values
of BEC, K, POy, and WOp-H, bui not consistenily for
volal Woand WHyM, a8 compared with soll ssmples fram
virgin sails. The value for NOsN in the soil sample
froem MP forms were 1.5 to 35 times of the virgin soils,
whilte those from K5 farm wers only 26 w0 3.3 fimes.

Smndards fior WP Farms KES Faoms

Aot imground water' hay Jud. fan. Ave Range A
pH TOR5 6.56-6.79 669816 E.57-1.73 6.B-1.6 7.01-T.62 T3
EC CuH005-1 e 0563 04058 0.53-6058  O62-5.0% 1.2-1.65 |43
Chioriide 150-600 ppm Ti-B6d I dl-619 18605 104173 14
Mitrmie <10 ppm -3 0-38 -3l 0.3.36 i, 7-37 |
Hardness 300500 poen 123-1474  9[-1202 B4-1267 oy 1314 352-523 A4
Towl eoliform 2.2 MEN/T00 ml 02400 0-2400 3-2400 0-1673 0-33 16
Faccal coliform 2.7 MPN/100 ml 02400 0-2400 0-350 0-1656 023 16
' Slriaingh, 1982

i EC,
the water from decp wells, while faccil coliform wes as
high MPN/I00 ml Gould (1995) studied the
tammination of nitrare o underground weer no dalc

g
m
g

Tahie 7. Pamnmeters of water samples from (our poblic
WREATWAYE

Foblic Watersay : Sies

Puigior Xk A B C D
gl 686 665 2 GI8 747
EBC ms 3.01 1.30 1.49 L35
s b 0.74 .10 a1l 026
COn ppm 2872 1,129 32 4 415

BOD ppm 1,361 198 175 342

BIHz-MH 1] 4767 et ] JLE3 4218
MOp-N_  ppm 350 598 337 427

Y
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Table 8. Chemical amalysts af wod] samples from dairy farms
St NP virgin soil NF{16 Farms) - !
i 2 My Anp, Jan, Ave
pil 681 1.5 6.47-829 6.45.7.56 6.89-8.24 6,70-7.83
EC oS .54 030-1.85 023150 013-1.20 03)-1.45
X 100.4 00,1 1244-385) 3E7-3264 014-2884 8483174
FaOy 750 1.88 111603 26.5-369,1 6.5:-194.7 1442243
Tatsl N Q.06 0.0 C.003-0.064 0.006-0.670 0.084-00300 0.046-0.120
NHj-N 103 02 Qit-L32 175 0.52-).40 OLe4-0 94
NOxN 091 0.84 3.36-31.92 LA0-11. 16 1.40-8.57 3.10-13.77
KS (N=| '
Parmmeses Virgin soil May e Mar. Ave.
oH 758 B.59 812 .00 s T
BC 052 0.35 0.49 280 121
K 350 1904 9 1804.0 16043 1771.1
Pl 1373 1349 56,30 ¥i54 5591
Total M 0.15 0.z 0.02 .03 0.04
MH=M 098 1.22 035 0.28 052
WM 173 5.35 4,55 . 16 537

Thluw:rnhulmlmlﬂmmun}-fnrmnﬂi ﬂiiuhqmm“hqmm
ssmples comparing with virgin seil could indicaie more  mreatment Sysiems or hioges gas digesier can be useful
Inchhsnndmmhmﬂ'ﬂlnfmmmmvﬂuu Lt mq.h-nﬂhlplhﬁuﬂd:uﬂuhm
rmurmhﬂhﬂrmﬂfmmihum!-lﬂlim pmi:iun:lmhﬁMmlhIm
larger than ithar of virgln eoil, Obviously these goil
companents such a5 NOyM could leach from 1op gail 1o ACKNOWLEDGEMENTS
ummmummmcru”w
period  of fme and  may eventually  contamimme HEMMMMMM

CONCLUSIDN mmmhﬁqwﬂﬂum

The results from (his investigarion clearly showed the

el for implementing Appropriale  waste managemen REFERENCES

systems for smalibalder dairy farms in Thailand and in -

other developing  countries. Although  each  farm may Chanmiskhens, C 1904, St of Peoduction amt producy
have only small numbers of dairy snimals, in this cass ﬁﬂmh“ﬂiﬁhh@muﬂ
Eppraximaely 20 animals, bet whea & large number of rmmmmmmﬁmu
farms existed in small sres the bolk of animal wastes Thenl), bl e
peoduced each diy cen eresie longetoom envimnmenm) 900 M. C. 1995 Niiesto-sliogen levels e

Fuh]mfmhnmulh:mimuwﬂﬂfmnﬁn hrd:ﬁqi:imhm'hlll'l'lndn-
pmﬂtinmi;hhm‘h,;mu]u!d wastet from dajry mmm“wtmmm
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Evvironmental Conditions in Smallholder Dairy Farms
1. Wasie Water and Public Khlong
Roongnaps Korpraditskol', Tawseporn Poondusit’, Pakapun Skenmuon® and Charmn Chantalakhana’

| Envirommental Science Laboratory, KURDI, Kasetsart University, Kamphaengsacn
2 BPRADEC, SARDI, Kasetsart University

Waste water were collected from 43 smallholder dairy farms in Nong Pho, Ratchaburi
Province for chemical analysis. The fann level was categorized by the crowdness of dairy cow
in the barns. The farms were also classified according to the different locations i.e. imigation
area, municipally area and industry area. Waste water was also collected from dairy farm in
Kamphaengsaen, Nakhon Pathom for comparison. The significant differences of BODs and
COD values were found betwesn the level of crowdness in the farm located in the same area.
The average COD value in the level-1 farm in irgation and municipally area were relatively
high i.e 10,536 and 10,091 ppm, respectively. The quality of waste water of the farm in Nong
Pho is much lower than those found in Khamphaengsaen In addition, the water quality in
public Khlong in Nong pho was very low. Il is suggested thai the water m the studied Khlong
should be treated properly




Environmental Conditions in Smallhoider Duiry Farms
L Waste Water
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|
Waste water were collected from 43 smallholder dairy farms in Nong Pho, Ratchaburi
Province for chemical analysis. The farm level was categorized by the crowdness of dairy cow
hum.mmmmmmmmmmmhﬁwﬁm
ares, municipally ares and industry area. Waste water was also collected from dairy farm in
Kamphaengsaen, Nakhon Pathom for comparison. The significant differences of BODs and
COD values were found between the level of crowdness in the farm located in the same ares.
Th:wmgnﬂﬂﬂwhminﬂmlmd—lhnhhﬂpﬁunm&midpﬂymmmﬂwr
high i.e. 10,536 and 10,091 ppm, respectively. The quality of waste water of the farm in Nong
Phnhmﬂluwuthmthmnfnundhhphm;mmhddlﬁnmﬂumquuﬁlyh
pdﬂiclﬁnnginﬂuﬂgphumvﬂylnw.hlhw that the water in the studied Khlong

should be treated properly I

E:ywmﬂ::mmm,muhnldwh&f*m. environmental conditions, water quality
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Environmental Conditions in Smaitholder Dairy Farns
L Waste Water

quw Pakapun Skunmmn’ and Charan Chaniatakhana’

| Environmental Science Laboratory, KURDL, Khsetzarnt University, Kamphaengsaen
2 BPRADEC SARDI Kasetsart University

Waste water were collected from 43 smallholder dairy farms in Nong Pho, Ratchaburi
Province for chemical analysis. The farm level was categorized by the crowdness of dairy cow
in the barns. The farms were also classified according to the different locations Le. imigation
area, municipally area and industry area. Waste water was also collected from dairy farm in
Kamphaengsaen, Nakhon Pathom for comparison. The significant differences of BODy and
COD values were found between the level of crowdness in the farm located in the same area.
The average COD value in the level-1 farm in imigation and municipally area were relatively
high i.e. 10,536 and 10,091 ppm, respectively, The quality of waste water of the farm in Nong
Phnumunhlnwﬂnnﬂmueﬁmndmlhmﬂmhldﬁmu.ﬂumqmlwm
public Khlong in Nong pho was very low. klw that the water in the studied Khlong
should be treated property,
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ABSTRACT
Waste waler were coliected from 43 smaltholder dalry farms In Nong Pho, Ratchabur
Province for chemical anafyais. The lamm level was categorized by the crowdness of dairy cow in the
bams. The lama wers also classified acconding o the different locations Le. krigation arsa, municipally
area and Indusiry area. Wasle waler was also collected krom dairy farm In Kamphasngsaen, Nakhon
Pathom for comparison. The significant diflerences of BOD, and COD values were lound betwsan the
leval of crowdness In the tarm located In the same eres. The sverage COD velue n the level-1 fam
In irrigation and municipally srea were relatively high Ls. 10,536 and 10,091 ppm, respecively, The
quality of waste water of the farm In Nong Pho ls much lowsr than those found in Khamphaengsaen. in
addifion, he water quality in public Khlong in Nohg pho was very low. Il is suggested that the watsar in
the studied Khiong should ba treated propady. |
"rwipenEwandey thnliRndies Inrﬁ'l'lli'li'nummmi
Emaranmenial Sclence Lsbaratory, Caniral Labormory and Gresnhouse Complex, KURDI,
Kasatsan Linhomiy I
“quiiunsieminnzdoussle TRy aninmininme e
BFFADEC, SARDI, Kaselsar University
m:ﬁnmﬂ“lmmﬂﬂ:rquﬁuminrmh‘hmﬂﬁhqunﬁfu[m} [nowrurmralnaarrs
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inbfsfgrranhfifsnmsennnrenessusssin TaoRvmanlumnfiu iz
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Table 1 Number of wasie water sampling from studied larm in difierant class

area fotal
levet Imigated Municipaily Factory
Naong Pho FL 5 4 5 14
FL2 7 ] 5 18
FL3 3 4 4 11
Bum 15 14 14 43
Kamphasngsaen 6 sampies from 4 farme { 2 samples were collsciad outside farms)

Note : FL 1= tanm level 1 (very crowded fsem), FL 2 » tarm level 2 (crowded tarm),
FL 3 = (not crowded farm )

wanyAmewasianl

anmuindosusaidy @ madslnads e o Tidufiwman e we 2502 m
Lﬂ'm'-[nunﬂi'nhm-ﬁ'i:nﬂﬁ'muﬂmmiulum:'lnﬁliuiﬁmmmﬁulunum \eaurzaanly
mrwinwgundri ol i lsedivowiuiuiosy  wennniufuffiaoivf
dnfdnulnunokdudenemeeweon®  onrllnemsviufetbznmny
T lwdwmameauasdRmInenan u#mmnnnﬁa;ﬂnﬁnﬂinmi’unuﬁaﬁaﬂﬂ‘iirm
hifaftane mamydufremfouliifunonere 30 meshinlmuduln chumwnrollm
fhumaumiduiin 30-40 b
Wafa + wemrdhemsA gH, EC, NH,-N uwrs NO,-N annb b fudnuelnts 3 =Auemu
wiwssuazrnvfufmusaumuan 1 luenrefl 2 wasi Totel Solid, 80D, uss COD ummalily
mmefl 3 i pH weslimas T lueme i MEZIYRERRTANTIY witlndifnaiude 8.06,
7.99 Uz 8.0 T w L f1 NH,-N uss NO,-N fimssmuodinlurduns 3 ssfuemwmwoaiud
dgamiiwelfurhuwemlznmio Inowuduaie NN frfimussinogdluhs
759-864 ppmlaumufisifufiumiues 303 pem NH,-N Alfinugasuidndudaslitums
thiarouldasssfusnsindsrmniaWiAeusmi\laommiia viicaion Mdwewuniidedd
pandinw wdnin TS venhiisnmhfufwsealmis 3 wivrnemainds  indifivedufie
seftudha 0.97-1.02 pom v BOD, sz co0 Turhdusesius 1 ues 2 @ fvgenhiiwuludussdu 3
Twufleh BOD, luvbrfim=du 1 uns 2 whfils 4,115 was 4,161 ppm Wwynisfvfuredu 3 wurh
BOD, 3,502 ppm 1 COD Twrfiasdu 1 uas 2 Sy 5,693 ues 8,030 ppm wnisfivndy
1=#1 3 W COD 7,001 pem srsdlaFuufmomiuaahisludfurawaummudmarii
iy fuimusalrannfield TS, BOD, wes COD whiiu 0.58, 2,613 uax 3,954 W
iy

sriafi/finm cob, BOD, wes EC Tnusesmdvaruminwibmssh iilwudssmuem
Wamredt 4 srsuanieewissssurrewnsbmesrh flwsdefudbluidyb b
BOD, Wz COD wasihluiindmiveh EC il coD Luwsmmlznmussrr Aunawlrh iy
sou 1 fehgafis 10,536 uas 10,091 ppm Mk qmﬁhmﬁﬁmmﬂﬁﬂmﬁnﬁuﬁduq




nwnmnnmmuﬂufm‘rmimﬂﬂnwmmnnﬁnnnﬂum NC-N nri'rfﬂﬂﬁﬁ'uiﬁq (p<0.08)
Tnufriafrusnhfimmbfibusasmbemulidueds 12 @eu 154 ppm gamrhiangufitng
usztumgermnTIIAin 10.1 uRt 10.5 ppm el (date not shown)

Table 2 Some chemical properies of weste water from dafry tarm In Nong Phe and Kamphsengasasn

parametars
jovel pH EC(ms) | NM,-N(ppm) | NOs-N(ppm)
Nang Pho FL1 B.0& 118 864 11.8
FLZ 7.9 10.73 851 11.4
FL3 B.Q 10.65 T59 11.8
Khamphaengsaan 7.6 5.88 303 5.2

Maote : FL 1= larm Jevel 1 (very crowded fam), FL 2 = farm level 2 (crowded farm),
FL 3 = (not crowded farm),

Tabla 3 Soma chemicsl properiies of wasie water from dalbry farm In Neng Pho and Kamphasngssan

paramaiers
lovel Total solic(mgy) BOD,(ppm) COD(ppm)
Mong Pho FL1 1.01 4115 5,683
FL2 o.a7 4,781 8,030
FLa 1.02 3,502 7,001
Khamphasngsasn 0.53 2,613 3,954

Note : FL 1= larm level 1 (very crowded tamm), FL 2 = tarm level 2 (crowded tarm),
FL 3 = {not crowded famm),

Table 4 Average valve of COD, BOD, and EC In each ares al differeni level In Nong Pho

laved cOD{ppm) BOD{ppm) EC{ma)
img | Municip | indust | ivig | Municlp | edust | Imig. | Munlclp | Indust.
FL 9 10,536 | 10,001 | 5432 | 5,460 | 4,828 2,120 154| 129 5.7

FL2 68,301 7,650 10,137 | 3,832 | 3. 714 | 5,717 10.9 8.9 11.3
3 T.443| 6,197 | 7,263 3.478| 3,000 | 4,020 125 7.8 11.8

Note : FL 1= larm leved 1 (very crowded tarm ), FL 2 = fanm level 2 {crowded fam),

FL 3 = (not crowded tarm),
Wianseamme: samvinnsimaadveshenss 4 mu wrzemae 12 deu Tdues Ul
AR 5 ¥ pH uRs EC wm.’t:'lﬂﬁmaiu n AfnefruBisudsmeeanal Aueiio EC aanly
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Takle & Some chamical proparfies of water | Publie Khong In Nang Phio




paramaton Khiong af Nong Pho
Sumam Ban Luseg Don Krabuang Khieng Yai
pH 6.86 6.85 6.78 TAT
EC{ma) 3.01 1.28 1.49 2,26
NH ~N{ppm) 47.67 26.33 31.83 42.18
MO, ~N{ppm) 7.70 B.27 3.37 428
Total solid (%) 0.74 0.1 0.11 0.27
BOD,(ppm) 1261.0 198.2 175.5 542.5
COD(ppm) 2860 1129 3az 442
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o
shiaiiy coo venifsluhiuhurretemusspnAraiw i dramsouluennd
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Further Study

Amtio of optimum putrsent for BOD:N-P in
the digester will be adjusted for higher
removal efficency?

a mifrification activity will be siudied and

conmerated nitrifying bacteria by MPN

method
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