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ABSTRACT 

The m ic rob io log i ca l  component  of a p o u l t r y   p l a n t   l i q u i d   e f f l u e n t  was 
charac ter ized  and quan t i f i ed .  Samples were  taken  o f   the  o f fa l   waste-  

water ,   feather   wastewater ,   pre- t reatment   f ina l   e f f luent  and post-  

t r e a t m e n t   f i n a l   e f f l u e n t .  

Data  obtained showed t h a t   h i g h   l e v e l s   o f   i n d i c a t o r   b a c t e r i a  were  present 

i n  samples  from a l l   f o u r  sample po in ts .  Seven iso la tes   o f   Sa lmone l lae  

were   recovered  f rom  the   f ina l   e f f luen t ,   represent ing  two serotypes. A 

r e v i e w   o f   r e g i s t r y   f i l e   i n f o r m a t i o n  on meat  and p o u l t r y   p l a n t s   i n  

B r i t i s h  Columbia  demonstrated a l a c k   o f   i n f o r m a t i o n   w i t h   r e s p e c t   t o  
e f f l uen t   cons t i t uen ts ,   t rea tmen t  systems  and  discharge  points. The 

adequacy  of p resent   t rea tment   sys tems  to   reduce  bac ter ia l   d ischarges   to  
the  environment i s  questioned. 

It i s  suggested  that  more i n f o m a t i o n  be obta ined on the  t reatment  

systems  and d i   s c h a r g e   p o i n t s ,   p a r t i c u l a r l y   w i t h   r e s p e c t   t o   b a c t e r i a l  
di  scharges. 



RESUME 

On  a  6tabli  la  nature  et  la  concentration  microbienne  de  l'effluent 

liquide  d'une  usine de transformation  de  la  chair de volaille. A cette  fin 

on a  pr6levG  des  6chantillons de l'effluent  d'abats, de  celui  des  plumes, 

ainsi  que  des  effluents  de  sortie  avant  et  aprgs  le  traitement. 

Les  donn6es  obtenues  manifestaient de fortes  concentrations de 

bact6ries  indicatrices  dans  les  gchantillons  prElev6s 2 chacun  des 

quatre  stades. On a extrai t  d e  l ' e f f luent  d e  s o r t i e  s e p t  i s o l a t s  de 

Salmonellae  qui  reprgsentent  deux  sgrotypes.  AprGs  avoir  examin6 les 

dossiers  d'enregistrement  des  usines de transformation  des  viandes  et 

de  la  volaille  en  Colombie-Britannique,  on  a  conclu  que  les  donnges  sur 

le  contenu  des  effluents,sur  les  systsmes  d'gpuration  et  sur  les  points 

de  rejet  6taient  inad6quates.  Les  experts  doutent  que  les  systgmes 

d'gpuration  actuels  puissent  rgduire  convenablement  les  rejets de bactgries 

dans  les  eaux  rliceptrices. 

La  rapport  suggBre  d'obtenir  plus de  renseignements  sur  les 

systsmes  d'gpuration  et  les  points  de  dgcharge,  particulisrement  en  ce 

qui  a  trait  aux  rejets  bactgriens. 
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INTRODUCTION 

i 

I n   t he   economica l l y  more developed  countr ies,   the  past   century  

has  seen a dramat ic   dec l ine i n  the   death   ra te   f rom  in fec t ions .   Th is  

decline  has  been due i n   g r e a t   p a r t   t o  improved  sani tary  condi t ions.  The 

di  scovery  and  development o f  "wonder  drugs"  which  gained momentum i n   t h e  

1940l s r e s u l   t e d   i n  a f u r t h e r   d e c l i n e   o f   b a c t e r i o l o g i c a l   d i  seases t o   t h e  

p o i n t  where  the pub1 i c concern  over  disease  epidemics  has a1  1 b u t  

d i  sappeared. 

However, s ince  1971 there  has  been a pronounced  increase i n  

the  number of   waterborne  disease  outbreaks, and the   Un i ted   S ta tes  now 

experiences an average o f  25 outbreaks  per   year   (1  ) which may c o n s t i t u t e  

severa l   repor ted  cases.  These ou tb reaks   a re   on l y   t hose   resu l t i ng   f rom 
dr inking-water  contaminat ion  and do no t   inc lude  ou tbreaks   resu l t ing   f rom 

b a c t e r i o l   o g i   c a l  l y  contami  nated  foods ( p a r t i   c u l   a r l y  she1 1 f i sh) The 

t o t a l  number o f   r e p o r t e d  cases o f  waterborne  mic rob io l   og i   ca l   d i  sease 

outbreaks  from 1971-1974 i n   t h e   U n i t e d   S t a t e s  was 16 476, t h e   m a j o r i t y  

r e s u l t i n g   f r o m   g a s t r o e n t e r i t i s   f o r   w h i c h  no e t i o l o g i c a l   a g e n t  was 

determined. 

The reason f o r   t h e   a p p a r e n t   i n c r e a s e   i n   o u t b r e a k s   i s   d i f f i c u l t  
t o   a s c e r t a i n ,  i t  may be due t o  improved  repor t ing  and  fol low-up 
procedures;  however, i t  may a l s o   b e   t h e   r e s u l t  o f  t h e  sometimes 

ex tens i ve   recyc l i ng   o f   su r face   wa te rs  and  subsequent d i f f i c u l t y   i n  
ma in ta in ing   qua l i t y   con t ro l   o f   po tab le   wa te rs .  

Sources o f   bac ter ia l   con taminat ion   to   the   env i ronment  and 

t h e i r  subsequent   heal th   impl icat ions  are numerous.  The hea l th   aspec ts  

of non-d i   s in fected  munic ipa l  sewage e f f l u e n t  have  been s tud ied  and a re  

we1 1 understood.  Bel 1 ( 2 )  p rov ides   an   exce l   l en t   rev iew   o f   t he   hea l th  
hazards   assoc ia ted   w i th   bac ter ia l   d ischarges   to   the   aquat ic   env i ronment .  

The reader i s   d i r e c t e d   t o   t h i s   r e v i e w   f o r  a more complete  understanding 

of the  problem.  Br ie f ly ,   Bel  1 has  examined the  d ischarges  f rom  pu lp 

mi l l s ,   meat   and  pou l t ry   pack ing   p lan ts ,   da i ry   fa rms  and  f ru i t   p lan ts .  
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The majori ty o f   t hese   p lan ts  were d i   scharg i  ng t o t a l   c o l i   f o r m s   i n   t h e  

order   o f  10 t o  10 pe r  100 m l .  The i m p l i c a t i o n s   o f  such discharges 
a r e   n o t   f u l  l y  understood;  however,   the  h igh  nutr ient   levels i n  these 
d i  scharges  have  been shown t o   i n c r e a s e   t h e   s u r v i v a l   t i m e   o f   c o l i f o r m  

organisms i n   t h e   r e c e i v i n g   w a t e r  and i n  some cases  support  regrowth  of 

co l i   fo rms  in   the   rece iv ing   water .   Pa thogen ic   o rgan isms  d ischarged  w i th  

t h e s e   e f f l u e n t s   o r   i n   c l o s e   p r o x i m i t y   t o   t h e i r   p o i n t   o f   d i s c h a r g e  will 
conceivably have t h e   c a p a c i t y   t o   p e r s i s t  and  perhaps  regrow i n  the 

nu t r ien t - r i ch   env i ronment .   In   fac t ,   Sa lmone l la  have  been shown t o  grow 

w e l l   i n   t h e s e  wastes,  and the  obvious  conclusion i s   t h a t   t h e   p e r s i s t e n c e  

of   these and other  pathogens i n  the  aquat ic  environment  increases  the 
chances fo r   wa te r -bo rne   i n fec t i on .  

4 6 

1.1 Salmonel 1 a i n   t h e  Environment 

The cyc l i ng   o f   Sa lmone l l a  i n  the  environment  can  be by several 

routes. One o f   the   ma jor   veh ic les  by  which  Salmonel 1 a i s t r a n s m i t t e d   t o  

man i s  food.  Poultry  and  pork  products  are two no tab le   vec tors   o f  human 

salmonellosis.  Direct  animal-to-man  and man-to-man t ransmiss ion   o f  

Salmonel l a  have  been repor ted   to   occur .  Salmonel 1 a can  a lso be 

t r a n s m i t t e d   v i  a contaminated  water   used  for   recreat ion,   dr ink ing,   food 
process ing ,   o r   spray   i r r iga t ion .   F igure  1 shows some o f   the   ma jor  

rou tes   o f  Salmonel 1 a c y c l i n g   i n   t h e   e n v i  ronment. 

1.1.1 I n d i c a t o r  Organisms  and  Salmonel 1 a i n  Meat  and  Poul t ry P1 ants. 

Hoadley " e t  a1 (3 )  conducted a two year   s tudy  o f  a pou l t ry   p rocess ing  

p l a n t   e x a m i n i n g   t h e   e f f l u e n t   f o r   f e c a l   c o l i f o r m   ( f . c . ) ,   f e c a l  

s t rep tococc i   ( f .  s. and  Salmonella sp. The  numbers o f   i n d i c a t o r  

b a c t e r i a   i n   t h e  raw e f f l u e n t  were  h igh,   wi th   feca l   co l i form  counts   o f  

1.7 x 10 / l o 0  m l  and feca l   s t rep tococc i   counts   o f  1.45 x 10 / l o 0  6 7 

m l .  The waste was t r e a t e d   u s i n g  a lagoon  system  which  effected a 90% 
r e d u c t i o n   i n   b a c t e r i a l  numbers. There was s t i l l  a considerable 

d i scha rge   o f   bac te r ia  however,  and s i g n i f i c a n t   l e v e l s   o f   c o n t a m i n a t i o n  

were  observed i n   t h e   r e c e i v i n g   s t r e a m   u p   t o  5 km downstream f rom  the 

main  discharge.  Salmonella sp. were i s o l a t e d   i n  a f a i r l y   c o n s t a n t   r a t i o  
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FIG. 1 SIMPLIFIED PATHWAYS FO3 THE 
TRANSF;/1ISSION OF SALMONELLA 
THROUGil WATER 
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o f  1 Salmonel 1 a: 500 feca l   co l i   f o rms  and  were  detected i n   t h e  raw and 

lagooned  wastes  as  well as 5 km downstream from  the  main  discharge. 

Tennant ” e t  a1 ( 4 )  sampled e f f l uen ts   f rom  th ree   l a rge  we1 1 

opera ted   Ontar io   pou l t ry   p lan ts   fo r   s tandard   ind ica tor   o rgan isms,  
Pseudomonas aerunginosa  and  Salmonella sp. B a c t e r i a l   d e n s i t i e s   f o r   t h e  

th ree   s tandard   parameters   ( to ta l   co l i   fo rms,   feca l   co l i   fo rms and f e c a l  
5 7 

s t r e p t o c o c c i )   i n  raw screened  wastes  were i n   t h e  range o f  10 t o  10 

per  100 m l .  Act ivated  s ludge  t reatment  i n  two of t h e   p l a n t s   e f f e c t e d  
ve ry   s ign i f i can t   reduc t i ons   (93   t o  99.9%) i n  coun ts   f o r   t he   t h ree  

standard  parameters,   standard  p late  count  and P. aeruginosa. 

C h l o r i n a t i o n   d i s i n f e c t i o n  caused a f u r t h e r   r e d u c t i o n  (90% o r  more) i n  

b a c t e r i a l  numbers. Salmonel 1 a sp. were  detected i n  both raw  and t r e a t e d  
( p r e - c h l o r i n a t i o n )   e f f l u e n t s ,  a t o t a l  of 534 iso la tes   be ing   con f i rmed.  

Tennant recommended t h a t   d i s i n f e c t i o n   o f   p o u l t r y   p l a n t  wastes  be 
requ i red   t o   e l im ina te   t he   d i scha rge   o f   Sa lmone l l a  sp. t o   t h e  

envi ronment. 

Vanderpost  and  Bel 1 (5) conducted. a s tudy  on  e f f luents   f rom 

n ine  meat  and p o u l t r y   p a c k i n g   p l a n t s   i n  A1 b e r t a  and i s o l a t e d  Salmonel 1 a 

sp. f rom  seven  of   these  ef f luents,   of ten  f rom as l i t t l e  as  10 m i  o r  even 
1 m l  a1 i quo ts   o f   t he   e f f l uen ts .  Waste t rea tmen t   a t   mos t   p lan ts  was 

nonexi s t e n t   o r  m i  nimal , u s u a l l y   c o n s i s t i n g   o f   s e t t l  i n g / f l   o t a t i o n   t a n k s  

w i t h   f a t  skimmers,  and 

bac ter ia   leve ls ,   wh ich  

The r e p o r t  recommended 

e f f l u e n t s ,   i n c l u d i n g  d 

1.2 

va r 

was t o t a l l y   i n e f f e c t i v e   i n   r e d u c i n g   i n d i c a t o r  

were i n   t h e  range o f  l o 5  - 10  per 100 m l  . 
t h a t   f u r t h e r   t r e a t m e n t   o f  meat  and p o u l t r y   p l a n t  

7 

i s i   n f e c t i o n ,  be pract ised.  

Meat  and P o u l t r y  P1 ants  i n   B r i t i s h  Columbia 

A b r i e f  summary o f   t h e   p e r t i n e n t   c h a r a c t e r i s t i c s   o f   t h e  

i o u s   p o u l t r y  and  meat  packing  plants i s  presented i n  tabu1 ar   fo rm 

Appendices I and 11. Th is   in fo rmat ion  was obta ined  f rom  the 
i n  

Env i ronmenta l   Pro tec t ion   Serv ice ,   Pac i f i c   Reg ion ,   reg is t ry  and may n o t  

be complete  or  up-to-date. The l a t e s t   f i l e   e n t r y   d a t e   i s   i n c l u d e d   i n  

the  tab les.  The i n f o r m a t i o n   i n   t h e   t a b l e s  will be f u r t h e r  examined i n  

the  d iscuss ion.  
N 
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2 METHODS AND MATERIALS 

An ef f luent  sampl ing  program was car r ied   ou t   f rom  October  

4-8, 1976  and  December  14-15,  1976 a t   t h e  Wm. S c o t t  Company L t d .   i n  

P o r t  Coqui  tlam. The purpose  o f   the   p ro jec t  was t o   c h a r a c t e r i z e  and 

quan t i f y   t he   m ic rob i   o l   og i ca l  component o f  a p o u l t r y   p a c k i n g   p l a n t  1 i q u i d  

e f f l u e n t   w i t h   r e s p e c t   t o   t h e   f o l l  owi ng  parameters: t o t a l  and feca l  
c o l i  forms, fecal   s t reptococc i ,   s tandard 35°C p la te   coun t  and 

Salmonel 1 a. 

2.1 The P l a n t  

Accordi  ng t o   r e g i   s t r y   f i l e   d a t a ,   t h i s   p l   a n t  can  produce 23 955 
kg/day  (52 882 lb /day )   o f   p roduc t   (b ro i l e rs ,   f ow l ,   t u rkeys )   w i th  an 

e f f l u e n t   d i s c h a r g e   r a t e   o f  0.011 m /sec  (218 471 imper ia l   ga l l ons   pe r  3 

day).   Dur ing  the  sampl ing  per iods  the  p lant was repor ted ly   opera t ing  
normal ly   and  the   e f f luen t   d ischarge  ra te  was es t ima ted   t o  be  1200 

l i te rs /minu te   (265  ga l lons /minu te) .  The cons t i t uen ts   o f   t he   d i scha rge  

include  wastewater  f rom  the  of fa l   f lume,  f loor  washings,  equipment 

washings,  scalder,  spin-spell,  pre-wash  tanks and domestic sewage from 

t h e   p l a n t  washrooms. O f f a l  and feather  wastewater  f lumes  are  separate 

and are   sc reened  p r io r   to   t rea tment .  The o f f a l  and feathers  are  p icked 
up by a r e d u c t i o n   p l a n t  and are  used i n   t h e   m a n u f a c t u r e   o f   f e r t i l i z e r  

and f o r  animal  feed. The p lan t   t rea tment   sys tem  cons is ts   o f  a f l o t a t i o n  
tank   w i th  a  skimmer which  handles  both  the  p lant  wastewater and  domestic 

sewage. A f t e r   t h i s   t r e a t m e n t   t h e   e f f l u e n t   i s   d i s c h a r g e d   t o   t h e  

municipal  sewer. 

2.2 Sample P o i n t s  

Four sample s t a t i o n s  were  chosen fo r   th is   s tudy ;   they   inc luded 

t h e   f i n a l   e f f l u e n t   a f t e r   t r e a t m e n t ,   t h e   f i n a l   e f f l u e n t   p r i o r   t o  

t reatment ,   the  o f fa l   wastewater   a f ter   screening,  and the   fea ther  

wastewater  af ter   screening. 
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2.3 Procedures 

2.3.1 Confirmed Total and Fecal Coliforms, Fecal Streptococci. 
Samples  were col lected i n  s t e r i l e  170 cc wide-mouth glass  jars. The 
Most Probable Number (MPN) per 100 m l  was determined us ing  the  multiple 
tube  fermentation  technique ( a t   l e a s t  3 decimal dilutions of 5 tubes 
each)  as  described i n  parts 908A,  908C, and 910A of the 1 4 t h  edition of 
Standard Methods for the Examination of Water  and Wastewater(6). 

2.3.2 Standard Plate Count. Standard Plate C o u n t  analyses were 
conducted as  described i n  part  907 of Standard Methods. 

2.3.3 Salmonel 1 a Isolations. Moore  swabs  and  100 m l  grab samples 
were used f o r  Salmonell a isolations. The  swabs  were constructed on a 
30.5 cm x 30.5 cm mesh chicken wire. Five 3.8 cm x 22.9 cm gauze strips 
each made up of 6 layers of gauze were gathered  together a t  one  end  and 
t ied w i t h  string to  the wire mesh.  The other ends o f  the strips were 
spread  out on the frame and tied  separately, i n  order  to expose the 
maximum surface  area  to  the  effluent. The swabs were l e f t  i n  the 
effluent stream for  10. minutes. Each  of the strips was placed into  the 
following  enrichment media: tetrathionate broth a t  35°C; tetrathionate 
broth a t  41.5OC; seleni  te-cysteine  broth a t  35°C; seleni  te-cysteine 
bro th  a t  41.5"C. The remaining strip was cut i n t o  quarters w i t h  one 
quarter being p l  aced i n  each enrichment  broth-temperature  combination. 
Four 100 m l  g r a b  samples were also added t o  each of 100 m l  of double 
strength  tetrathionate bro th  a t  35OC and  41.5"C  and  100 m l  of double 
strength  seleni  te-cysteine  broth a t  35°C and 41.5OC. These enrichment 
broths were incubated for 24 hours. 

Inocula (0.1 and 0.01 m l )  from  each o f  the enrichment  broths 
were streaked on XLD agar ,  Br i l l i an t  Green (sulpha)  agar and Bismuth 
Sulphite  agar and incubated a t  35°C for  24 hours.  Typical  colonies were 
streaked  onto MacConkey Agar and incubated for  24 hours a t  35°C. 
Lactose  negative organisms were inoculated i n t o  urea  broth and those 
which  were negative a f t e r  24 hours were subcultured i n t o  brain-heart 
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infusion  broth,  incubated a t  35°C for 3 t o  4 hours,  then  stabbed and 

streaked onto  Triple Sugar I ron  agar and Lysine  Iron  agar. Typical 
reactions i n  these media resulted i n  the  isolates being  subjected t o  the 
fo l  1 owing b i  ochemi cal  reactions; dul ci to1 , dextrose , sucrose , sal i ci n , 
modified  malonate, citrate,  indole  test.  Cultures w i t h  characterist ics 
typical  for  the genus  Salmonel 1 a were serotyped by means o f  sl  ide 
agglutinations  using  polyvalent 0 antisera.  Positive organisms t o  th i s  
stage were submitted t o  the B.C. Provincial  Health Laboratories  for 
confirmation and identification. 



3 

- 8 -  

RESULTS AND DISCUSSION 

The d a i l y   b a c t e r i o l o g i c a l   d a t a   f o r .  each o f   t h e   f o u r  sample 

s ta t ions   a re   p resented   in   Append ix  I I 1  and  summarized i n  Table 1. 

The r e s u l t s   o f   t h e  case  s tudy  concur   wi th   resul ts   obta ined i n  

p rev ious ly   ment ioned  s tud ies  (4,  5, 6 ) .  The b a c t e r i a l   l e v e l s  were  very 

high,  and  were  comparable t o   t h o s e  found i n  raw sewage. A1 though some 

o f  t h e   b a c t e r i a l   c o u n t s   i n   t h e   f i n a l   e f f l u e n t  were due t o  domestic 
sewage, considerable numbers o f   b a c t e r i a  were  present i n  b o t h   t h e   o f f a l  

and feather  wastewater systems, wi th  f e c a l   c o l i f o r m  MPN's o f  8.1 x 10 5 

/ l o 0  m l  and 4.9 x 10 / l o 0  m l ,  r espec t i ve l y .  The f l o t a t i o n  tank-skimmer 

t rea tment   sys tem  d id   no t   appear   to   e f fec t i ve ly   reduce  bac ter ia l   leve ls  
and i n  f a c t   t h e  mean standard  p la te  count   increased  f rom 1.55 x 10 

/ml  t o  2.4 x 10 /m l .  

5 

5 
5 

Seven o f  50 i s o l a t e s   s u b j e c t e d   t o   S a l m o n e l l a   i d e n t i f i c a t i o n  
tes ts   y ie lded  pos i t i ve   Sa lmone l la   sero types  and  these  were i d e n t i f i e d  as 

Salmonel l a  i n f a n t i  s and  Salmonel 1 a heidel  berg. A1 though  only two 
serotypes  were  isolated,  they  were  recovered  from as l i t t l e  as 100 m l  o f  

e f f l u e n t ,   i n d i c a t i n g   t h e   p o t e n t i a l   h e a l t h   h a z a r d   a s s o c i a t e d   w i t h   t h i s  

e f f l u e n t .  

The ev idence  f rom  th is   s tudy and data  obta ined i n   o t h e r  

s tud ies   demons t ra tes   t ha t   t yp i ca l   pou l t r y   (and  meat  packing)  p lant  

l i q u i d   e f f l u e n t s  may c o n t a i n   l a r g e  numbers o f   b a c t e r i a  and are 

s ign i f i can t   sources   o f   Sa lmone l la  sp. B e a r i n g   t h i s   i n  mind, t he  

adequacy of   t reatment  and/or  points  of   d ischarge  used  at   meat and 

poul t ry  packers  throughout  Br i t ish  Columbia  were exami ned  (Appendices I 
and 11). 

O f  t h e  seven p o u l t r y   p l a n t s  on f i l e ,   f i v e   d i s c h a r g e   t o  

municipal  sewer  systems, one t o  a t i l e   f i e l d  and u l t i m a t e l y  a creek,  and 

one not  reported.  Treatment  systems a t   t h e   p l a n t s   c o n s i s t e d   o f  

f l o t a t i o n   c e l l s   w i t h  skimmers ( 3  p lan ts ) ,   se t t l i ng   t anks   and /o r   l agoons  

II 

II 

L 

t 
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T A B L E  1 SUMMARY OF BACTERIOLOGICAL DATA - WM. SCOTT CO.  LTD. 

Number Mean MPN/100  ml Standard 
Sampl e  of P1 a t e  
Poin t  Sampl e s  To t a l  Fecal  Fecal  Count 

Col i form Coliform  Streptococci per/ml 

S c o t t  #1  5 2.74 x l U 6  6.12 x lo5 3.34 x lo6 2.4 x 105 
S c o t t  #2 5 3.1 x lo6 2.1 x lo6 2.3 x lo6 1.55 x lo5 
S c o t t  #3 2 9.2 x lo5 8.1 x lo5 >8.8 x lo5 4.93 X 104 
S c o t t  #4 2 5.8 x lo5 4.9 x 105 >1.3 x 106 4.0 X 105 

S c o t t  #1 Fina l   e f f luen t   a f t e r   t r ea tmen t  
S c o t t  #2 Fina l   e f f luent   before   t rea tment  
Scot t   #3  Offal   wastewater   af ter   screening 
Scot t   #4  Feather wastewater   af ter   screening (scalder) 
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( 3  plants) ,  and septic t a n k  - t i l e   f i e l d  systems (1  p l a n t ) .  Flotation 
ce l l s  w i t h  skimmers appear t o  be ineffective i n  reducing bacterial 
levels i n  the  effluent, based on the  present s tudy,  b u t  Hoadley (4) 
found t h a t  lagoon treatment can resul t  i n  a 90% bacterial  reduction. 

The information from most of the poul t ry  p l a n t s  d i d  not 
indicate whether or n o t  domestic sewage was discharged  and/or  treated 
together w i t h  the pl  a n t  effluent. The presence of domestic sewage i n  
the f i n a l  p l a n t  effluent  increases  the  potential for introduc 
addi tional pathogens into  the  receiving envi ronment and, w i t h  
nutrient  addition from the sewage, pathogens present i n  the p 
wastewater may persist  longer  or even  re-grow. 

i ng 
the 

1 a n t  

The di scharge of poul t ry  p l a n t  l i q u i d  effluents t o  municipal 
sewer systems would  seem a  convenient method  of solving  the problem o f  

microbial  pollution. However, i n  municipal  systems w h i c h  do not have 
di si nfection prior to  di scharge,  the  incidence of Salmonel 1 a sp. and 
other pathogens i n  the sewage effluent may  be a t  a  significantly  higher 
level due t o  the  higher  than normal percentage of Salmonel 1 a sp. i n  the 
poultry  plant  effluent. 

Of the  eleven meat packing p l a n t s  on f i l e ,  ten were reported 
as having some type of treatment system. The  breakdown i s  as follows: 

i )  septic tank - t i l e   f i e l d  ( 4  p lan t s )  
i i )  septic tank - receiving  water (1 p l a n t )  

i i  i )  screening - spray i r r igat ion (1 plant) 
i v )  screening,  coal bed f i l t r a t i o n  - receiving  water (1 p l a n t )  

v )  screening,  oxidation  ditch - receiving  water (1 p l a n t )  
v i  ) se t t l ing ,  skimming - receiving  water (1 p l a n t )  

v i  i ) lagoon - spray i r r igat ion (1 p l a n t )  
The  remai n i n g  p l a n t  di  scharges  to a municipal sewer w i t h  no reported 
pretreatment. 
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It i s  d i f f i c u l t   t o  comment on t h e   b a c t e r i o l o g i c a l  dangers 

associated  wi th   the  d ischarges  f rom  these  p lants  as t h e   f i l e   i n f o r m a t i o n  

i s  i ncompl e t e   i n  te rms   o f   e f f l uen t   cons t i t uen ts ,   po in ts   o f   d i   scha rge ,  

and t reatment  systems.  However, it should be po in ted   ou t   t ha t   t he  use 

of spray i r r i g a t i o n   t o   d i s p o s e  o f  p lant  wastewater may in t roduce  a 

p o t e n t i a l   h e a l t h  hazard, p a r t i c u l a r l y   i n  cases  where  the  spray 

i r r i g a t i o n   o f   f r u i t s  and  vegetables,  which  are  normally consumed raw, i s  

pract ised.  Disposal  by means o f  sept ic   tank - til e f i e l d  systems i s  

o f ten   inadequate   bac ter io log ica l   t rea tment  due t o  poo r   so i l  

permeab i l i t y ,   h igh   water   tab le ,  and  poor  septic  tank  maintenance. 
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CONCLUSIONS 

The resul ts  of our short  study, and of the more extensive work 
performed by Vanderpost ( 5 )  and Tennant (4) present  conclusive  evidence 
of the exi stence of h i g h  bacterial  levels i n  meat and poultry p l a n t  
effluents. The f i l e  review of operating  plants i n  British Columbia 
revealed t h a t  l i t t l e  information  exists  regarding  effluent  constituents, 
treatment systems and p o i n t s  of discharge,  particularly  for meat 
packers. 

I t  i s reasonable t o  assume that  the  bacteriological 
characterist ics of other meat  and poultry p l a n t  effluents throughout 
B.C. are  similar t o  those  observed i n  Alberta and Ontario. For this 
reason, i t  woul d not seem necessary t o  conduct intensive microbiological 
studies on  some or a1 1 o f  the plants i n  the  province. I t  i s  
recommended, however, that   the methods  of treatment and disposal a t  a l l  
p l a n t s  be  more c r i t i c a l l y  examined, specifically w i t h  a view  of 
determi n i n g  the i r  adequacy to  reduce bacterial d i  scharges  to  the 
environment. This would involve  on-site  inspection and  minimal effluent 
and/or receiving  water sampling a t  a few representative  plants. The 
information  gained from such a study woul d enable a more  know1 edgeabl e 
decision t o  be  made as  to  the  extent of the environmental significance 
of microbial  pollution from  meat  and poultry  plants i n  British 
Col umbi a. 
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APPENDIX I 

PRODUCTION AND EFFLUENT  INFORMATION SUMMARY  FOR 

POULTRY PLANTS 
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APPENDIX I1 

PRODUCTION AND EFFLUENT  INFORMATION SUMMARY FOR 

MEAT  PACKING  PLANTS 
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APPENDIX I I I 

DAILY  BACTERIOLOGICAL  RESULTS - WM. SCOTT  COMPANY LTD. 
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APPENDIX I11 DAILY BACTERIOLOGICAL RESULTS - WM. SCOTT COMPANY LTD. 

MPN per 100 m l  Standard P1 a t e  
Station  Total  Confirmed  Fecal  Fecal  Streptococci Count/ml  (35°C) 

Date:  October  4,  1976 
1 1.4 x 10 
2 4.9 x 10 

6 
5 

Date:  October  5,  1976 
1 9.2 x 10 
2 1.6 x 10 

5 
6 

3  2.4 x lo5 
4 2.4 x 10 5 

Date:  October  6,  1976 
1 1.4 x 10 
2 2.4 x 10 
3 1.6 x 10 
4  9.2 x 10 

6 
6 
6 
5 

Date:  October 7 ,  1976 
1 9.2 x 10 6 

2 1.7 x lo6 

Date:  October 8, 1976 
1 7.9 x 10 
2 9.2 x 10 

5 
6 

5 
5 

9.4 x 10 
4.9 x 10 

2.4 x 10 
1.6 x 10 
2.3 x 10 

5 
6 
4 

7.9 x lo4  

4.6 x 10 
1.3 x 10 
1.6 x 10 
9.2 x 10 

5 
6 
6 
5 

1.2 x 10 
1.7 x 10 

6 
6 

2.2 x 10 5 

5.4 x lo6 

4.9 x 10 
2.3 x 10 

6 
6 

2.4 x 10 
2.4 x 10 
1.6 x 10 
1.6 x 10 

6 
6 
6 
6 

3.5 x lo6 
9.2 x 10 
1.6 x 10 
9.2 x 10 

5 
5 
5 

2.4 x 10 6 

2.4 x lo6 

3.5 x 10 
3.5 x 10 

6 
6 

2.12 x 10 5 

3.13 x l o5  

2.87 x 10 
1.97 x 10 
7.64 x 10 
5.11 x 10 

5 
5 
4 
5 

3.27 x 10 
1.13 x 10 
2.21 x 10 

2.9 x 10 

5 
5 
4 
5 

2.23 x 10 
9.3 x 10 

5 
4 

1.52 x 10 
6.0 x 10 

5 
4 
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