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FOREWQORD

In the past, Tivestock were mainly  raised in
small numbers on Asian farms, and their manure
was regarded as a valuable resource for the crop
production which wvas the mainstay  of the farm
cconomy.  Today. there are many  specialized
livestoch farms raising Large numbers of aninuils on
a limited land arca. The pollntion of  waterwayy
with  wastewater discharged from  these farms is
becoming an increasing problem,

In Taiwan, a o asely  populated island  with
large numbers of pig farms, there has been active
rescarch into wayvs of treating livestock wastes at a
cost which small-scale Farmers can afford.  This
Bulletin  desceribes the development  of  some
treatment  systems for pig wastes. A three-step
treatment  has been adopted by more than
thousand  farmers since 1987, It includes the
separation  of liquid and  solid  wastes, nuacrobic
treatment. and acrobic treatment. The treated
wastewater meets nmational regnlatory  standards,
while the treated solid wastes can be nsed  as
compost. — Biogas is another nseful by-product  of
the process. A dow-cost manure bed  system has
been developed for small pig farms, or for areas
where water resources have special protection.  One
third of the pen is dug out inte a shallow pit
which is filled with vice husk or wood chips 1o
absorb exereta. This is cleaned ont when the bateh
of pigs is sold and is usually made into compost.

The Bulletin s based on a paper first
presented at an international  workshop  on
“Development Approaches for Livestock Based Rural
Enterprises™. held in the Philippines in May - 1994,
The workshop was co-sponsored by the Philippine
Council for Agricultore. Forestry  and  Natural
Resources Research and  Development (PCARRD)
and the  Department  of  Agriculture of the
Philippincs.
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SWINE WASTE TREATMENT IN TAIWAN

S.Y. Sheen, CAL Hong, M.T. Koh, and (.. Su
Department of Livestock  Management
Taiwan Livestock Rescarch Institute
Hsinhua, Tainan 712, Taiwan, ROC

ABSTRACT

I 1975, the Tawan Livestock Research Distine F1LRI devetoped the first hovizontal-rvpe
andacrobic fermenter asine a bae of red mid plaste (RMPY 0 which hoe wasies were treated,
Muer many vears  of unprovement, o threesiep treatment systenn, swhinch e lides sodid-liguad
sepdrdtion. anacrobic reatment. and o aerobic reatnent, w s developed  This swsiem has been
cvtended o log pamers smee TOST and iy consadered o sttable fon Lanvan's condition
Voconding to the opficial data Jrom 1995 gy ol the YOS how farms that raised more than 20
Press O8I Nine antalled o waste ircatment IR Fenrnvpe anacrobic divesters ave heen
adopted on e than 2000 faon. and a thce Mepeoswastevater  reatment sicm s heon
dadopred o more e Lo g Vier the three siepy teamient, the BODY amd NS of mreated
watter e botle belowe o pro poer-liter, whuc miecrs national 1 ctelatony standar dh

FERT Dasalser developed amanure bed pre homse vl h o xpectaddy o suntable Jor pre jarms
located nr water sesonn e Protection arcas oo Jor Jarmers raisore less than 200 pres. o owlom
cluborare waste teament facthities are not coonomin al Cne tuvd of the prehed i due onr into
Scomdecp pre piled Wil cce ks o waonnd clups roabsorh the pre cvorctas Tie other two-
Hrnds s et por Jeediny and  other act e e manure-bed  prepens do nor senerate
wanstewatcr - Cleang o required only swhen the pres are sold — The izt al hoe manure and
vree unk o waodchips i nade o compost. Ner one month of  componstine, the mature
compost can be wsed av ferndizer for crops,

INTRODUCTION methods have been tried. OF these. the three

stepowaste treatment system: developed by the

Swine  production has become ven Taiwan Livestoch Research Istitate CFERD,
important i the agriculinre of  Taiwan tFig. which includes  sotid-liquid — separation,
Proowith o ol of 975 nnllion head beiny anacrobic treatment. and  acrobic treatment. s
riased at the end o1 1993 on 33,247 pry aveepted as one o the best systems for
farms. Figs 2 chows changes i the namber Tarwan, and has been extended 1o how farms
of prgs and pres farms over the past 20 ASHIES since TOS70 By the end ol 1993 6827 oul
It the amount o wastewater for cach e s ob the ol of 9008 hoe fans that rased
estimated as 200 hiers per dav, the ol mare than 2000 pies had nvested in waste
wastewater produced by pros s 19 tons pet treatment facilities, Tentivpe anacrobic
dave makme tus the third  most Important digesters were beme used o more than 2,000
pollunon sowce me Tanwan. atier sewage and Farms. winde tliree step waste eatment
mdustrial wasterwater, SIWNems owere anouse onomore than o 1000

Smee TON70 the quality of wiste water Farms, After the three siep treatment. the
draamime from hivestoch Gums s been Brochemical Oxyeen Demand (BOD)Y and
required toomeet sovernment stimdards Clable Suspended s Solids (SS) ol trewed water were
Do A wreat vanicly of wastewater teatnient hoth fess than 100 my per hiter,

Key words: Aerobic treatment, anaerobic treatment. BOS., manure-bed pig house, SS. swine wastes,
three-stage digester. wastewater treatment
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Table 1. National regulations for drainage from livestock farns

Standards for drainage entering waterways

1998

Classification 1987 1992
BOD COD SS BOD COD SS BOD COD SS
mg/L mg/L mg/L s
Livestock 1* 200 300 100 400 200 80 250 150
livestock 2" 400 400 100 650 200 80 450 150

Phe diterent standards o 1987 were aebated 1o the scale of dnestock Lam Fivestock 1 oapplied o tanns

with mene than 1000 pres s Basestock 2 apphicd to taoms wath 2000 999 pmas o miote than SO catile o

Jany cesv o or miore than 0000 troaferss o snere than S 0000 Lavers

Fhe ditterent standids of 1902 and 1995 were related 1o the speaies of Investock tased Livestock

coere Lt wath non herhivorons anmals, T vestock 2 were tanms wath herbisorons amimals

Anaerobic

Effluent or
Fermentation

Irrigation

Activated

Wastewater —
‘ > Sludge Process

Separator

BOD 6700 mgL
55 7900 mqg.L

BOD -:5000 mg'L
Efficiency -20%.
SS <4700 mgL

Efficiency -40%,

BOD <800 mq/L
Efficiency >899,
55 <700 myiL

Efficiency »80%,

BOD « 80 mg/L
Efficiency >90%
SS <150 mg/L

Efficiecncy »75%

Fig. 3.

THREE-STEP SWINE WASTE TREATMENT

Three step swane waste treatment consisty

ol

and acrobi

sobid liquid separation. anaciobig
freatment,

treatment,

In some  ciases.

composting,
treatiment are
perfornumee
shown i Fay,

brogas

ol this
RS

Expected performance of three-step swine waste treatment

utthization  and

also mcluded.

The expected
three-step treatment



Solid-liquid Separation

Separation ob the solid fracoon from the

wastewater s used o reduce the content of

sobids tor subsequent handling and - treatment,
and 1o recover the sohds tor usime as tetlizer
cle. This physical process s accomplished
usinte vanous kinds ot screens and sorabblers
Fhe etttciency ot s geatiment s a0 13 304,
decrease e BOD and o S0 decrease e SN
Fhe motsture content ot the separated sohds s
O NO Anooentruder s otten added. o
reduce the water content ot the solids 1o
betow 700 <o that the materal s suttable Ton

k'UHI|N‘\IIIl}J,
Anacrobic Treatment

Stnee hoe wastes are odegradable,
Drotowical eatment s eeneradly an cconomieal
way ol handhme them The hortzontal et
npe anactobic fermenter s o moditication ol
the Red NMad Plasie (RN bae fenmenter
whnch was also developed by the Tanwan
Fovestoch Rescarc Institute \nony s
ments are the ot that at s casy 1o consia,
Bas a0 Tosw nvestment cost s casy Lo
mambnn. and o can be separated o sevenad
diveaons e desieds These temmenters can be
sealed trome either made o ouside The tom
sides of RN sheer which anahe up the top
of the tenmenter are tubaba i shape, ~oo that
PVO pipes oy be anserted ansnde them 1o
sive entra stienceth The strenethened sheet s
then fived 1o the wall of ahe tenmenter wath
ook,

Phe  Ivdraube retention tie VHR T s
aalculated aecording 1o the amount of  water
used 1o wash the e houses, ollowmy  the

follownyg tenmuala

Volume of fermenter

HR

Volne iy
fanure + washimse waten)

A B3 o of mamne toowashine wate
i sugeestede which can casily be achieved
swath o tHoshine tank o vatem Vecordme o
work by Honso by ahie dardy ovaeta of
100 K pre comes o wonnd . Y e, o tha
the total wetewarer from one pre ay be
estirated a0 e N HRE o 1S day
Is o catmnen Tor hor sstesw et tedtent

A\ otert pe fenmemter should consist ot

no dewer than two digesters. The volume of
the first digester s wsualls 1.2 times the dandy
Wastewater. Both  acidogenesis and
sadmmentation take place meothis st digester,
Most o the micthanogensis reaction occurs 1
the e diesterns. Biogas nmay o he collected
for use as tuels The exercta of cach e can
gencrate L3 me o brogas per day
Biovas may be used i cookimg stoves, wala
freaters, water pumps. clecoie power
cenerators, cas lampss for o warmine prelets. an
vehicles: mowerse e momerators tor dead

anmmalds, cle.
Acrobic Treatment

There are many types ol acrobic
meatment it may - be utthzed for livestock
wistewater. Considerme  the environmental
condittons o Tarwan and s subtropical
climates aavated  sludee processine and
onvtdation diches e recommended. In
actobic treatment, oreame matter s
decomposed solely throueh acrobie ovedation.

Aebvated  sledee processes are avesatile
andlevable

can be produced by virvime the processig

Fittuent of any desned quadiny

parameters. These processes aequne fess fand
but more shidled management  tan simple
processes such as oadation dicche Aetvated
shudee s a0 compley brolovieal mass that
results when orvame wastes e aciobically
treated Fhe stodee sl contam o vanety o

heterottoptie mucraoreanisms. ancludme
bacterne protozoas and  Ineher tonms of hie,
Fhe relative abundance ol any particuln
uncrobal specries waill depend on the tvpe of
waste that s beme teated and e way m
which the process s operated. Tor opiimuam
toatment, raw waste must be balanced
nutrtienatl I thee step aeatment, most ol
the casihy Biodcogradable maner has alieady
hecn «|x‘\HIH]M!\\'\| 1 the anacrolie divester, o
that operatmy an activa ~d sludee teatment
requires ntenstee e dor rood pertonmance.
oo best 1o connol the BOD ol anaetoba
cHloent at aiound 100D e Ihe vrenth
condttions  Tor mircrooreantsis e acbivated
slodee tanks e usiadbe mcesred ccondimye o
AMESSY and

shudee volume andesy SV L The HIRT tor an

mived Tiquor suspended wolud,

acrobic tank s aormaliy 1O LS o
Whdde activated Sdudee tanks have g
water depth o 25 my thes shoudd nol oveed



L3 e osvadation ditches. Oxadation ditches
therefore require o lareer bind arcas but hane
the advantages of bemy casy o aperate and
ol veneraning less sladgee

A tmal chntier o sertle the activared
stadee betore e discharee ot neated warer s
reginted e aerobie meatiment. e settled
Judve may be removed by medchaniead
methods tor aeturn o the actoie unmits o be
debivdrared ton disposal Usaadly the TIRT m

the clanitier should not exceed 6 hours,

The Three-Step Swine Waste Treatment
System at TLRI

Phe three step waste tieatment plant at
HRT was bl o 19580 and was desiened 1o
teat awastos oo SO0 Boes werchine TofE Re
e h I ool dhe sastenr was modihied o
that o conld heoperated antormancallve thus
nprovine cthicienoy und savine b I
o able o nndlc wastes Ttome o000 pres,
S0 Chckens o 0 duck s 300 abiats and
IS0 Cons raosed anthie Bane

Fhe  svstem nddades o hiqund selid

wparatton 0 aiaciobne tetmentatton. o3y

activated shidee proce 0 b Compostime andd
S broeas atdsation Nter e st
thiee teatments the quanty of dischareed

water teoable o mect atatons sequineinients
Foeo 0 showe o tlow e tor o he
sustent et aatormabon conttol points AN
i frovse -t TEIRT hove concrcte Hoars
which e woashicd ooy s the monne.

Boetween s ane and b0 [ hie

petiod has
the Birehiet swastow ater How For wate cater
ob pres oniy ot e abont U EE e per e
MWoaeawater How ot e treatient svsdenn by
cravity adonk

Phe  wobd tracton e e scastenwater e
sepatated oat b creen and ane extiader o

rediee e vl content too e e devel

stitahle Tor corpostine Pliss crecmime unnt
Cat treat more than 0 b per e i onder
Tom et aogqunetnent s b Hee tne of vreatest
watler o Pl e dment ctbenoney for thae
slepeo o e edcton e RO

I tortad

attactobie Foone nter o 1o dheonded o

ot ! Aot Iy pe

creht e Phe e past ot the Had
deee er o unconorad o that the e gl ol
ot and  serrbed Slodec cane be caealy

decaniplihied Brovas venerated trome the

anacrobic termenter o ocoltected o eenerate
clectnaty which provides power tor the
reatinent system.

Phe aerobie teeatment plant we TERI
nchudes tour unis an adypstment tank. o tlow
vate conttoller. an activated sindee it and
sedimentation tank. [he o Digusd an the
activated sladee tank has a0 maved higquos
suspended solid oONHESS) content b 2000
2500 mebo while the dissolved onvveen (Do
value s mamtamed at 05 L0 e 1

Ihe system has pertornmed well over the
past tive venss Water gquabity over the last

cieht months 1~ shown e Table 2.
Vutomation

[he system has been moditied o that it
can be automaticaliy operated. inonder o
save  fabor o and mmprove  operational
pertormance. N supenyisory compater and a
programmable Toerc controller «PLCT Tas been
mstadled oo cential contrel Toom, Ihe
supervisory computer.s tovether wath o colos
monttor and e proctannable Tose controller,
A used to momtor and s control the whaole
svstenn thies ~y and 6

Phe mepor tanctions ab the upenyson
computer ares ol o display dvnancdiv the
ool sLatus ol b cqupmient e the sosien,
O Nononme and conteadline vanahtes sach
asomaned Dguor suspereded solids oNTESSY and
dissobhved ovveen and acivanme an alarm
sasten when cntical condimions e deteated
Fhe  provrammable Toeic contoller s
tesponsible Lor aecernne and ransnntinye
stenals between on e cqupinent amd the
SUPCTVISOEY  corpittet

[he NHESS and DOy devels e the
activated stadec ke are momiored on e

and  selecred  as the control vaables

feedback vonttel e e ponne e speditied
A e ranee 2000 200 e T tor NHESS
andd Foome O 1 o DO [Treme pomts

may - be Chaeed by enternine the desaired
values on the bevhoand ot operational
requirement~ e W hen the values o the
control sarable s monnored e oatade the
specihied ranees the eral s o adpenment e
senctated by he apenviaony compater and
fansintted  too the relevant contiol cloments
e stodee pamps e ted o e order o

I\‘\}\Ik‘ the ~ludee
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Table 2. Efficiency of three step waste treatment plant at TLRI

Treatment pH BOD COD SS
mgL
Separation 7.18 + 0.27 1527 + 594 3971 -+ 2296 2592 + 1606
Anacrobic treatment 6.80 + 0.23 89 + 51 398 -+ 175 56 + 54
Acrobic treatment 7.49 + 0.37 45 + 31 182 - 110 22 + 20
]

Contral
control room

Ral e ~

. T N\
Sedimentation _/// R N \
Storage tank 7 A . N T
- v—-;— / // ’,/ } N - ,~'-:»r;)
o | s / | N\, ™~ '!,_fl
L S
s ? t ERRET—— i
Separator l l l / a " - | ‘;";-.l’ i' !
Extruder // 2 e f—;,
e e ' - ! 1, 1....‘
| reemmmnememee L SR
ol ‘ b T
Storage ' = e I B |
tank . ; . . Yy Pooaon “ /
i ! ; B EEEARE T
! ’LUl_ﬂLJq_H-JLﬂ_ﬂ_‘FL”JJ s | Activited shudge [j=
| . :l/b\} _ Pocess —_—
Composting house o - —
Pimarty - Anaciobic digesters Sludye dehy-
clanfier dration bed

Fig. 5. Automated units for three-step waste treatment at TLRI



Central control unit

Interface
= U
Ve

E-t:]-tp
OO

e e

Display board
(Alarm signal included) Monitor ON/OFF switches

Fig. 6. Automated control of the system

1o Concrete Hoor 2 Solnd walls 3 Aae bed ewathe a laser of nce hush o the Hloar),
A Rathing. 5 Alovable wood backmg. 60 Drnkimy deviee.



Moving into
manure-bed
Breading Farrowing Weaning house Sale

Time of
parasiticide
application

7-10 days 2 wks before Parasiticide 2 wks bhefore Growing period
before Mmoving into added 1o moving into
breeding farrowing creep feed manure bed

house house

Fig. 8. Suggested timetable of parasiticide application for pigs raised in
manure-hed houses

MANURE-BED PIG HOUSES disinfection s carried out. A suggested
timetable Tor parasiticide application is ~shown
Aanare bed pre houses are espectala in g, N,
suttable tor areas where water resonices are

protected or tor tanmers tosine less than 200 CONCLUSION

pres. tor whom waste teatiment lacithines e

net coonomieal Fhe three step hog waste teatment
Ounethind ot dhe pen aea s due ot 1o sastenmy s constdered mose satable Tor Faawan,
tiahe a0 pr S0 ame decp T s tlled waith ardd has been adopted onmore than 1,000
teehosk or wond dips o absorh the e Lms. Aanure bed pre houses e e use on
ONTUN Fheother reotinds o the pen 1 £onumber ol small scale farims Fhe demand
ettt ton recdme andt aciny b 0 N lor enviommental protection s an ndernation;l
hed pre Boaees o nor ae o senenane tend. B the responabihin ot those me the
washwater and e cleanad oar onhy atrer lvestock dustiy 1o manaee animal wastes
cach batch of pres <ol This Cleane an sichoa way as o prevent eny tommental
be castle done medhamcally s and the nvtme polintion However the salution 1o the
ot he wstes and nee hosh or wood chips s probleme ol hvestock wastes does ot depend
WHE I comipestine Bove Mier one neaih on techmead deselopment alone. T eoislation
ol compestines the mature compost can be and covernment acnon, and e willingness ol
ed s terihizer Tor craps Fnmacrs oo anvest meoand operate welll waste
Santtation s particulasy nmportant tor teatrrent tacthiies, wie wso important,

mantne bed pre hodses. ance no washine o

DISCUSSION

Do Sheen was ashed the approvimate cost of e divester deseribed - his paper winch could
handle wastes trom 1600 pres or 180 cows. He evphaned that the avetare cost e Lavan s
NISTOOG SO0 CUSSTO 6t per cabec mieter ol dieester. Waskes trom one preorequne about 03
ol diesters swhnle those from acow eqaire fom o Tive times as mach However, the el
construchon costs depend onthe Tocal staation, mchudine Libor costs and the anderstonnd . water

evel Do Nacaetenred o a0 smnbar project tor swie waste reatment me Korea il pomnted ot

Y



that some years ago. waste treatment plants had been used o produce biogas. However, it had
been found that the Korean climite s too cold tor hiogas production, especialiy o winter when
biogas s most needed. Dro Sheen telt that the tower wemperature imt o anacrobic termentation
s around THC which means that 1t s best sutted 1o tropical o sabuopical chimates. He
suggested that e a cooler country Tike Koreas anacrobie termentaton plants needed isulation or
shoutd be ot the vertical digester tvpe widely used e Northern Furope. Howevers this would make
the dizester ten tmes more expensive. P Naashed how the solid and higquid wastes are
separated. and D Sheen explamed thar this s done by phvsical anethods sach as nets and
sereens. buanmers <hould not use oo maach water when they wash down the Hoors ot pens, to
nunnize the awater content of the wastes,

Deo Ko asked swhether savwdast could beoused e the manae bed prehouse. and whether this
tvpe ol housine had amy cttect one pre petdtomancee. De Sheen rephed that sascdust which pigs
Tave been s tor ome e s e water content of o0 05 whieh wouald be hieh enoagh ton
fertnentation 1o occar s would release ammonom and other cases. which would not be good
for vrowiy pros Wood claps have o lower water content. and there s no ditterence e the
vronv iy Tate between pres kept e a e bed prvhouse o ona comventional bed. Tha Shieen
explamed e e wanters the pies may Bhe o sleep i the wood chips or ree hatl, while in
stnmer  they can keep coob oi the conarete oo Do Haada ashed abour he teesclimg m
Fanvan o mnovens o nuportant natient but who o potential pollutant. D Sheen sephed  that
fonmerhy e Fancans poliution paramcters tocussed on the Jevels of CODCSS and BOD. which
meant that enly the carbon was removed and there was hittle attempt o emove the mtogen,
There v now o atteinpt 1o semove the mitrovens frome swastesater, and thice pror phaits e m
operatien tor thiss One possable sotution s o reduce the hvdiagiic aetention e ~o that some
mboven ard carhon reman tor the et treatie e Mo Nhmad ashed whiether swimne wastes have
a heehe phosphiorns contents and whethier this caoses ooy polluton prodlems. Do Sheen aeplied
that ahiere e conderable decusaon e Tanvan about standards tor wastewater. ncluding
phosphoris content I wecn that opetations 1o reniove pitoven wae ditterent frome those 1o treat
phosphiorns Breamments which vnve cond aemoval ot mittoeen vive onhv poor emoval ot
phosphorus. Do Sheen emiphieazed that work s sulb contimmnye e Faovan, where thns problem
5 nob et solved

Do Sheen was abso asked aboar the posabthity ot proloneme e anacrobie treatment of
ssoe manore and asime the solids s cattle teed He emphasized the need tor vond pretieatinent
ol cattle wastes. becase these contann o ot of st Fhis should be removed o e b 1l ap
the adigesters He dnd nor reconmmend wanye the divested solids 1o feed e animal -0 because ot
dryvaimy they ove o el mneral concentiation: He telt that s better 1o aee them o comipost

He o owas albso eked the o ctbiaem swoaste deatient method tor sl Tivestock Lanms

vaising onhy 0P e e aeeeed e e nanoee bed pre hose can be naed e very amall
Byvestoch o ad e obnd woaeae s collecred nnnatiy Vother  micthod 1o build an
mtevrated  teatent Centes Voctoraee ok e nadled e ahe e hotee and s the wastes

pertodically cotbecrd b oack o ko teo o contal ieadnent el It v woveral anall

Pvestock b oo hare o anele proce cane boihin Moo Vo deabed o padiional svedem
of wate deposat o cd e the Phhippoe e which g sbep i e e near the piee hooe -o0 tha
the wastes o oo o the pee Hosvever the el oo atens oblenaves copearalls dunme e

hot seaon ad B Sheen wae ebed o neee on ane oae oo cobve the probleme D Sheen
pornted  out that ammal wo e contam oreanee atter and ander antable s Conditrons

mcraoreats. vl berm to devrade the oreame e coneratime e stch o ammonia and

10



hydrogen sulfide. He sageested that the smell can be reduced by heepmy down the water content
sothat there are fewer micsoreanisims, He also sueeested that wastes should be collected while
they e sudb dreshe and not et Tvime o o dony e

Do Pravee ashed whether bacterab celtures woe added 1o the wastes methe digester, and D,
Sheen rephed that they e not simee he and ns colleagues teel that these do Titde 100 assist e
fermentation: process. Wastes methe digester contam Laree pambers of microoreanisms which are
altcady adapted 1o the tvpe of nnterials and plnt. However b o new digester s beme used o
the tist ties sludee trome the operating divester cane be added o0 vet the reacton stanted. Faen
il s ot dones dtenmentation will soll be workmye well after one week. D Sheen was abso
wshedabout commercial nncobial prodocts which e chumed o educe smell and - improve
fermentation  erhicienes ErooSheen telt that e hos evpenence, hese were not vey eflectine,
althoe s extiavavant clagns e oftens made tor these produces, D Thaada commented that he
had tonnd that the cooreanisins e nncobial prodacts sold e Japan were ot very o ctective,
aned that he and s colleasies Tid becun a0 projedt 1o select etfectne nucreorsanisms - Director
Koh oot the Bood and Femhizer Technolooy Center mentionned that ~ome chums had been made
that the addinon ot > zeolite 1o swane tations could reduce the Toul smell of swine nranune,
D Praves sand that one product onssale s Pharande BN sandime tor Biiecive: Ahcroorsanisiis
I~ now berme rested by Kosetsat € NIVCTSHY I response too pressute trome bamers who clanm it s
Atecrve NMore than 2Edhiterent species of microoganism had beens solated i thes product. The
resalts e sudlb bemy evatuated, but the product does seem 100 be effective m ieducemy the

otfensive sl o hivestoch wastes,



