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+ Pollution  Prevention  is  an  idea  whose time has come. Although  the 

Clean Water Act,  Clean  Air Act, and  even  SuperfQitd,  pointed us in  the  right 

direction  by  identifying  areas of pollution  problems,  they  proved  that 

throwing  money  at  pollution  will  not  make  it  go  away.  Treatment  is  not the 

answer t o  the  problem of pollution.  The  answer  is  Prevention.  The  simple 

principle of pollution  prevention  is  that  reducing  and  preventing  wastes 

pays off eccnomically  as  well  as  environmentally. (1) 
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o WHAT IS  POLLUTION c 

An  understanding of what  pollution  is,  and  where  and  how  it  originates, 

is  required  before  a  grasp of the  pollution  prevention  pays program can  be 

realized. We  have  all, on  occasion,  relaxed in front  of the TV for  the 6 

0' clock  news  only  to  find  staring  back,  a  glassy-eyed,  belly-up  fish 

floating  in  a  stream  that  looks  like  a  cesspool.  And who hasn't  been  behind 

a  bus  that  belches  thick,  black,  odiferous  exhaust  into the atmosphere. 

These are  both  easily  recognizable  as  pollution. 

Pollution  is  caused  by  waste. The news  media  has  made  us  quite  aware 

of hazardous,  toxic,  and  human  waste  concerns.  There  are  other  wastes, 

however,  that  can  have  just  as  profound a negative  effect on the  Publicly 

- Owned  Treatment  Works (POW) or sewage  treatment  facility  as  those. 



receiving a l l  t h e  media a t t e n t i o n .  Those  wastes  can  originate in t h e  food 
-ry 

processing  i .ndustry 

As raw ma te r i a l s   a r e   s to red ,   t r ans fe r r ed   and  e v e n t u a l l y  processed, 

there   a re   resu l t i -ng   was tes   bo th   in ten t iona l  and non-intentional 

In ten t iona l   was tes  riould  be  expected  wastes  such as  peeling and p i t s  from 

vegetable  processing,  blood  and  bones from  meat processing, wash-down water 

from a l l   p rocessors ,   e tc .   Unin ten t iona l   was tes   a re   those   resu l t ing  from 
2. 

l e s a g e s   o r   l o s s e s  due t o   s u c h   a c t i v i t i e s   a s  improper  storage,  handling and 

transfer;   improperly  maintained  production  equiment;   improperly  supervised 

wash-down a c t i v i t i e s ;  raw material o r   p r o d u c t   s p i l . 1 ~   i n  the park ing   lo t s .  

These  are   wastes   resul t ing  f rom  the loss of raw materi.al  or  semi-processed 

product .  

These a c t i v i t i e s  are bo th   was t e fu l   and   cos t ly   i n   t h ree   a r eas .   F i r s t ,  

t h e   l o s s   o f . r a w   m a t e r i a l  or  semi-processed  product is  a loss of a valuable 

resource,  whdther it be fo r   u se   i n   t he   p roduc t ,   u se   a s   an ima l   f eed   o r  as a 

rendering  product.   Secondly,   ifbpretreatment is used  pr ior  t o  d i scha rge   t o  
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POW o r   i f   o p e r a t i n g  a f u l l   t r e a t m e n t , f a c i l i t y   w i t h  a d i rec t   d i scharge  t o  

s u r f a c e  waters, t h e   a d d i t i o n a l  waste load will increase   the   opera t ing   cos t  

and   the   so l ids   ( s ludge)   p roduct ion  and disposal cost .   Thirdly,   increased 

loadings can have an a d v e r s e   e f f e c t   o n   t h e  POTW and  can r e s u l t   i n   s u r c h a r g e s  

a n d   f i n e s   b e i n g   l e v i e d   a g a i n s t   t h e   g u i l t y  company. 

The adve r se   e f f ec t  of t h e  wastes on   t he  POTW is l a r g e l y  due t o   f o u r  

factors o r   was t e   cha rac t e r i s t i c s .   These  same f a c t o r s  will inc rease   t he  

o p e r a t i n g   c o s t  of a p re t r ea tmen t   f ac i l i t y .   These  waste c h a r a c t e r i s t i c s  are: 

Biochemical  Qxygen Demand (BOD),. Suspended Solids (SS), Eats, 

- Oils and Grease (FOG) and Flow. 
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BOD is t h e  amount of oxygen  required t o  redltcc. s o m c  o f  the  organic 
-ry 

m a t t e r  i n  t h e  weste  under  standard  conditions and is the most f r equen t ly  

used  l imit ing  factor  fo r  surcharge.  Given the  organi-c   nature  of food 

process ing   was te ,   the   resu l t ing  BODS a r e   u sua l ly   qu i t e   h igh .  SS is t h e  

measure of s o l i d s  i n  solution  which  can be filtered out us ing  a p re sc r ibed  

methodology. FOG and fl.ow a re   s e l f   exp lana to ry .  These four c h a r a c t e r i s t i c s  

r e s u l t  i n  food waste  having a h igh   po ten t i a l   fo r   po l lu t ion   c r ea t ion   i f   no t  
2. 

rei'%oved or properly  t . reated.  

BOD, TSS, FOG l e v e l s   c a n   b e   d i r e c t l y   e q u a t m   t o  raw ma te r i a l ,  

semi-processed or f ina l   p roduc t   be ing   l o s t  down t h e   d r a i n .  A pound of 

BOD is  equ iva len t   t o  0 .89 pounds f a t ,  1 . 0 3  pounds p r o t e i n  and 0.65 pounds 45 

carbohydrate. A quan t i ty  of p rocess   ma te r i a l   t ha t  is  n e g l i g i b l e   i n  terms of 

production  can  have a major  negative  impact when allowed t o   e n t e r   t h e  

wastewater stream.' 
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Water uJage  and r e s u l t i n g   d i s c h a r g e  is another   a rea  of wasteful  

p r a c t i c e   i n  most  food p rocess ingp lan t s .   Cons ide ra t ion  of t h e   q u a n t i t y  and 

q u a l i t y  of water is of  major  importance  since water of i n s u f f i c i e n t   q u a l i t y ,  

though  drinkable, may r e s u l t   i n   p r o d u c t   d e f e c t s   d u r i n g   p r o c e s s i n g ,  i . e .  

increasing waste. 

o WHY DOES POLLUTION PREVENTION PAY 

Due t o   f e d e r a l  mandates  from t h e  U . S .  Environmental   Protection Agency, 

most cit ies and  towns  have or are implementing  pretreatment  standards.  

These  standards will de te rmine   t he  maximum leve l s   o f  waste c h a r a c t e r i s t i c s  

(BOD, TSS, FOG) t h a t   e a c h   i n d u s t r i a l   d i s c h a r g e r  will be  allowed i n  order f o r  

t h e  P O W  t o  meet t h e  limits set f o r t h   i n   t h e i r  NPDES (Nat iona l   Pol lu tan t  

Discharge  Elimination  System)  Permit.  Failure t o  comply wi th   these  
. .  

.:. 



pretreatment l e v e l s  can r e s u l t  i n  surchargcs ,  pcna11.ics and fj.ncs b e i n g  

l ev ied  a g a i n s t  the indus t ry ,  or the  m u n i c i p a l i t y  cnn a l s o  refllse t o  accept 
"y 

an  industrial  discharge.  Continued  non-compliance  can a l s o  r e s u l t  in "bad 

press"  from the news media and the  image o f  a bad corporate  neighbor.  A 

proven,   effect ive method for   rcducing  these  costs--both  tangible  and 

intangi.ble--j.s  removing/rcducing  the  waste, i .  e .  Pol.lution Prevention. 

- 
o hW DOES POLLUTION .PREVENTION PAY ? 

Inaccurate  record  keeping may have l u l l e d  %nagement i n t o   t h i n k i n g   t h a t  

water and waste  loads  are w i t h i n  accep tab le   l eve l s .  Food processors  

discharging t o  a POI% w i t h  adequa te   capac i ty   t o  handle high  waste  loads may 

a l so   ha rbor   t he   f a l se   be l i e f  of e f f ic ien t ,   non-was tefu l   p rocess ing  

operat ions.   Unfortunately,  i t  i s  usual.ly not u n t i l   t h e r e  is a f i n a n c i a l  

i n c e n t i v e ,   ( f i n e s ,   s u r c h a r g e s ,   e t c . )   t h a t  most p l an t  managers begin   the  

evaluat ion of wasteful   processing  procedures .   I f ,   however ,  management  would 
c 

r e a l i z e   t h a t ,   i n  most c a s e s ,   e f f i c i e n t l y - r u n  wet food  processing plants only 

T h e r e f o r e ,   t h e   f i r s t  step toward waste reduct ion  or p o l l u t i o n  

prevent ion is t h e   f u l l  commitment from management of  time, personnel and 

f inancing.  Lack of t h i s  commitment is one of   the  most formidable   obstacles  

t o  waste  reduction  and  can  result   in a loss of  thousands  of  dollars  each 

year  i n  raw material cost end was te   d i sposa l .  (2) 

The second s t e p  is a f a c i l i t y   a s s e s s m e n t  or was te   audi t .  A was te   audi t  

or assessment is a s e l f - h e l p   s t e p  toward  determining  the  pract ice ,  

procedures ,   and  operat ing  parameters   that   have  resul ted  in   excess   water   use,  

high  waste  loads,  non-compliance, and r e d u c e d   p r o f i t a b i l i t y .  An a u d i t  

, .  . .  . ,  



provides  the h a s i . s  for  Lhe col.lectiol1 and evaluat ion 0 1 -  technical  and 

economical  data  necessary t o  se lec t  appropriate  wast:e reduction 
" 

techniques.  ( 3 )  

Depending on t h e   s i z e  of t h e   f a c i l i t y ,  an  a u d i t  can be conducted by a 

s i n g 1  e person or a team. The  team  appronch is suggested i.n order t o   o b t a i n  

a wider  range of percept ion,  knowledge, and experience.  An in-house  audi t  

team  should be composed of management and plant   personnel  from: f a c i l . i t i e s  

an3  environmental   engineering,  product  qual. i ty,   inventory  control,  
&. 

purchasing,  the  process  l ine  and  the  clean-up  Mew. The  team should  be 

se l ec t ed  and led by a t e c h n i c a l l y  competent  person who has  been  given 

s u f f i c i e n t   a u t h o r i t y   t o   c o m p l e t e   t h e   j o b .  ( 2 )  

Once a team has  been selected the  actual  waste  audit   can  be  conducted. 

The  waste  audit i s  designed t o   i d e n t i f y   s o u r c e s ,   q u a n t i t i e s ,  and general  

types  of wastes being  generated as well as a r e a s  of excess water use.   This  

information Cs obtained  f rom  plant   records,  a review of p lan t   p rocess ing  

procedures , and ac tua l   mon i to r ing   t ha t  is conducted i n   c o n j u n c t i o n   w i t h   t h e  

f 

a u d i t .  

The simplest   approach is t o  collect a l l  a v a i l a b l e  background da ta ;  raw 

mate r i a l s  i n ,  product out, steam generation, water usage, waste water 

generation, etc. on a process-by-process   basis .   Table  1 provides some 

sources  of  information. This information  can  then be added t o  a n   o v e r a l l  

p roduct ion   f low  char t   o f   the   fac i l i ty .  A l l  forms of reuse ,   recyc le ,  or 

recovery  should  be  noted on the flow chart .   The flow cha r t   shou ld   i nd ica t e  

the   source ,   type ,   quant i ty ,   and   concent ra t ion  of each raw mate r i a l   i npu t ,  

waste stream output ,   and  the water usage for each process. A material 

balance  for   each  process  is now possible-- ins  vs. ou t s .   Th i s  will h e l p  



determi-ne d a t a  gaps  and needed  sampling  points in order  t o  determine  waste 

stream q u a n t i t y  and composition, problem a r e a s  and d a t a   c o n f l i c t s .  ( 2 )  

“ 

With background d a t a   i n  hand the   ac tua l  audi . t  can  begin to   determine 

t h e   v a l i d i t y  of the data,   collect   additional  informatj .on  needed, and observe 

a c t u a l  process operati-on and c l e a n - u p   a c t i v i t i e s .  T h i s  will h e l p   t o  

i d e n t i f y  and l oca t e   a l l   was t e   s t r eams .  Sampling of waste  streams  should be 

conducted  over B period of time i n  o r d e r   t o  j.nsul:e a represent.ative  sample. 

-c A l l  processes ,  from raw m a t e r i a l   d e l i v e r y   t o  f i n a l  shipping,  must be 

c1osel.y  examined.  Table 2 l i s t s  some waste loc%%.i.ons and ques t ions   t ha t  

should be asked to  help  determine  waste  type.   Clean-up  operations  should be 

closely  monitored for water   usage ,   c leanser   o r   d i s infec tan t - type  and dra in  

screening.  

Once the  major  waste streams have  been iden t i f i ed ,   a l . 1   app l i cab le  

potent ia l   waste   reduct ion  techniques  should  be  evaluated from both’   technical  

and  economichl  aspects.  The most cos t - e f f ec t ive   so lu t ion   fo r   each   was t e  

stream should  be  selected.  In a d d i t i o n   t o   i s o l a t e d  waste streams, a 

i 

fac i l i ty -wide   reduct ion  method should  also  be  addressed.  Often  the 

implementation  of  dry  clean-up  procedures, water management techniques,  

proper  equipment  maintenance,  and  recovery  of  excess  and  off-spec  product 

will o f f e r  enough of a wast,e reduct ion  89 t o  decrease  the  need  for  more 

expensive  process  changes. 

Af te r   the   was te   reduct ion  program  has  been s e l e c t e d ,  a t r a i n i n g  program 

f o r   p l a n t  employees must be  conducted. Employees  want t o  do  a  good job and 

become eager  program p a r t i c i p a n t s  when they   rea l ize   tha t   they   can   have  a 

d i r e c t ,   p o s i t i v e   e f f e c t  on t h e i r  environment and t h e   f u t u r e   o f   t h e  

environment f o r   t h e i r   c h i l d r e n .  Some form of   incent ive  program h a s ,   i n   t h e  

p a s t ,  worked toward  keeping  employees  interested  and  enthusiastic. .  

”. 



Addit ional ly ,  c o n t i n u e d  monitoring of waste  streams is  desi-rable i.n o rder   to  

b e t t e r  document cost  sav ings  end prevent f u t u r e  problems. 

" 

The U.S.  Food and Drug Admi-nistration or  U . S .  Department of Agricul ture  

(FSIS)  should  be  consl l l ted  pr ior   to  imp1.ementi.ng any  reuse o r  recycle  

program i n  a food p l an t .  

o POLLUTION PREVENTION  PAYS IN THE NORTH CAROLINA FOOD PROCESSING INDUSTRY - 
k. 
.p Many North  Carol. ina  food  processing  facil i t ies  have found a s o l u t i o n   t o  

the i r   was t e  problems i n  t h e   p o l l u t i o n  preventio-*-pays  concept.  These firms 

have employed techniques  such  as volume reduct ion,   product ion/process  

modification,  recovery and reuse  t o  reduce   the i r   overa l l   manufac tur ing  

c o s t s .  They are  saving  thousands of do l l a r s   each   yea r  i n  waste management, 

d i sposa l ,  and raw mate r i a l  cost"). Through process   modif icat ions 

r e s u l t i n g  fr,om studies  funded by t h e  N . C .  Pollut ion  Prevent ion  Chal lenge 
6 

Grants progrdm the  fol lowing  four   food  processors  are r e a l i z i n g  a decrease 

in   t r ea tmen t   cos t  and an i n c r e a s e   i n   p r o f i t a b i l i t y .   T h e s e  examples should 

provide  an idea as t o  the   magni tude   o f   sav ings   tha t  can be  expected. A 

summary of the   sav ings  is p resen ted   i n   Tab le  3 .  

Dairy and Ice Cream 

Maola Milk  and I ce  Cream Co., loca ted  i n  New Bern, NC, is a 

mult i -product   dairy.  The p lan t   d i scha rges  its waste t o  t h e  New Bern POW. 

Due t o   p o t e n t i a l   s u r c h a r g e s ,  PO'IW upgrade costs be ing   lev ied  by t h e  c i t y ,  

and  management's determinat ion t o  be  an  exemplary  corporate  ci t izen, Maola 

undertook a waste  reduction  program.  Through a program  of  recovery,  reuse, 

and  reduction of milk   so l id s  lost, Maola r e a l i z e d  an  annual  savings of 

$300,00O/yr. ( 4 )  



This ,  when b r o k e n  o u t ,   t r a n s l a t e s  i n t o  100 ,000  l b s .  of m j l k  p e r  month 

or $165,000 saved from f l u i d  m i l k  recovery, end 300,000 Ibs .  ROD / y r  saved 

i n  t h e  recovery process. The recovery  process had a n  i n i t i a l  investment of 

$ 5 4 , 0 0 0  and an annual  cost  increase  of $35,000.  

F lu id  M i l k  

" 
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( 4 )  

Hunter Je rsey  Farms, a f l u i d  mi lk  da i ry   l oca t ed  i n  Char lo t te ,  NC, is a 

subs id ia ry  of Harris  Teeter  Supermarkets. The plant.   discharges i t s  

prztreated  waste  t o  t h e   c i t y ' s  POW.  This   project   consis ted  of  methods t o  

reduce/recover/reuse mi lk  s o l i d s  from r e c e i v i n e   c l e a n i n g - i n - p l a c e   ( C I P ) ,  

and high-temperature-short-t ime (HTST) systems.  

- 
2. 

The r e s u l t s   i n d i c a t e   i n i t i a l   c o s t s   f o r   t h e  proposed  system 

modifications  are  $167,000  and an increase  of   annual   operat ing  cost  of 

$75,000 y r .  A BOD5 reduct ion of 226,400  lb/year was est imated.  The s tudy 

indicated  a , .net   savings of  $406,00O/yr. ( 5 )  

Seafood 1 
t 

Beaufor t   F isher ies ,   loca teds in   Beaufor t ,  NC, is a manufacturer  of 

t r a d i t i o n a l  menhaden f i sh   p roduc t s .  While  making the   dec i s ion  t o  d i v e r s i f y  

in to   o the r   a r eas ,  it was dec ided   t ha t  a s tudy   i n to   r educ t ion   o f  waste load 

and  water   use  in   the  current   and  proposed  processing  operat ions  should  be 

explored. 
. .  

Through  changes i n  off-loading  procedures  which  allowed  reduction and 

recyc le  of f i s h   r i n s i n g   w a t e r s ,  and  by i n t e g r a t i n g   t h i s   r i n s e  water and 

recovered   so l ids   wi th   ex is t ing   opera t ions ,  (4-5 process  changes),  250,000 l b  

BOD5/yr could  be  eliminated along wi th   t he   need   fo r  15 mg water /yr .  

Although i n i t i a l  and annual 0 & M costs were est imated a t  $300,000 each, an 

annual  savings of $900,00O/yr was p red ic t ed .   (6 )  



house and boning  operation  that  discharges its wastewater t o  the Asheboro 

POTW. In an attempt to reduce t h e  waste  load to the TJOTW, process  changes 

and a system to recover  solids and blood fo r  ~.cznderi.ng was exomined. 

The estimated  initial  cost of the proposed  nlodi.iication  was $10,000 

with an increase o f  annual  operating  cost of $10,500. The net  annual 
.L- 

saFings per year were initially  estimated at $1,500. Although a $l,SOO/yr 

savings  does not seem  extreme,  these  modificati%s  were a l s o  responsible for 

a 60,000 lb/yr  reduction  in BOD5 loading  and the saving of approximately 

1,000,000  gallons  of  potable  water. ( 8 )  

o SUMMARY 

The diversity of the  food  industry is not only evident  in  the  products 
c 

it  produces,tbut  also  by  the waste it  generates.  Fortunately,  the  wa,ste 

from  most  food  plants  is  not  a  health  hazard  and is very  amenable to 

biological  treatment"). However,  with  the  more'  stringent  environmental 

standards  being  enforced, the  cost of biological  treatment  and sludge 

disposal  has  forced many food processors  to  re-examine  their  operations  and 

their  views on waste". They have realized  that BOD in their  waste  water I1 

has  resulted  from  losses  in  production  input or finished  product.  There  is 

the further  realization  that  these  physical losses not  only  translate 

directly  to  profit  losses,  but also  to  costs  associated with  wastewater 

treatment--a  double  loss  situation. 

Costs  associated  with  wastewater  treatment  and  sludge  (solids)  disposal 

will  continue to increase as stricter  regulations  and  standards for 

phosphorous,  nitrogen,  and  aquatic  toxicity  are  enforced. Food processing 
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p lan t s  n o t  p rev ious ly   a f fec ted  by pretrcoI;mcn(. stnndnrtls  may suddenly  f ind 
-e@- 

themselves  in a non-compliance  si tuation. 

As was the   ca se   i n  t h e  four   previous examples, increasing  product ion 

cos t   assoc ia ted  with waste t reatment  and s l l ldge  djspossl  was the impetus  for 

ac t ion .  The ac t ion  was an examination of the waste streom which led t o  a 

r e a l i z a t i o n   t h a t  81.1 "waste" was not  created e q l l a l l y .  Wi th  proper 

co l l ec t ion  and handling, w a s t e  that   cannot  be e1i.mi.nnted  can i n  many 
JL 

inf iances  become a new p ro f i t   sou rce .  A n  exanlj.nati.on of your  process  l ine 

could  lead you t o   t h e  same r e a l i z a t i o n .  3F 

Tradi t iona l   t rea tment  i s  n o t   t h e  answer to   the  waste   problem  facing 

food  processors.  The  answer is pol lut ion  prevent ion.  As can   be   s een   i n   t he  

s tudies   presented,   pol . lut ion  prevent ion  does  pay  in   the food processing 

i n d u s t r y   i f  management is committed t o  working  with i t s  employees. 

The N .  C .  Pol'lution  Prevention  Program  has  helped,  and  continues t o  
i 

help   indus t r fes   th roughout   the  state. The non-regulatory  program was 

designed to  provide free t e c h n i c a l   a s s i s t a n c e  and f i n a n c i a l   i n c e n t i v e s   t o  

en t i ce   i ndus t ry  t o  clean up its waste from with in ,   . th rough  source   reduct ion ,  

recycling,  recovery and reuse methodologies.  This  type of program--a  proven 

success--should  be  considered by o the r  states.  

i 



"__"___I Production  Process 

o l ' l n r ~ t  schelnnt i.c and proccss flow di.agrnln 
o Sewer - process/st :om/ci t:y - l o c a t i o n s  
o Purchasing  records 
o Operating  mannals 
o Water u s e  records 
o P l a n t  operati-ng  schedulr. 
o ,-Frodllction  records 

Waste  Stream Informm_t.oLl 

o Environmental  monitoring  records 
o Environmental  permits  (pretreatment, NPDISS, sol  id w a s t e ,  ai.]: emissions) 
o List of environmental   v iolat ions 
o Location of so l id   was te   conta iners  
o 'Design d e t a i l s  on waste t rea tment   nn i t s  
o Operating  manuals for waste  treatment units 
o All in-plant   monitor ing  data  

P 

'* 

Economic Information 

o Water and sewer rates 
o Solid waste management c o s t  
o O n - s i t e   t r e a t m e n t   f a c i l i t i e s   o p e r a t i n g  cost 
o Waste  management con t r ac t s /b i l . l i ngs  

General  Information 

o Current   recovery/reuse/recycle   pract ices  
o Previous  .environmental   audits 
o Vendor information 

t 
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I .  RECEIVING/SlllI'PING 
0 

0 

0 

0 

2 
o 

0 

0 

0 

0 

0 

0 

0 

3 .  

4 .  

I s  there raw m a t e r i n  1 spojlage b e f o r e  process ing? 

J s  there  raw mater ia l  loss d l l r i n g  t r n ~ ~ s C r . r  a c t . i . v i t i e s ?  

I s  there  a s i n g l e  s l lppl ier  t h a t  h a s  rt?pcfil:crily sent  o f f - spec   ma te r i a l s?  

Is the re   f i na l  product spoilage or loss l x forc .  xhi.pp:ing? 

?&O_CESS LINE 0PERA.TING FROCEDURES AND EQUIPMEN'I' MAINTENANCE 
Is there  loss o f  product  due  to  improper eqlli.pment: f i t ,  l eak ing   l i nes ,  
pumps, valves, e t c .  ? 'e 

Are t h e r e   s p i l l a g e s   r e s u l t i n g  from o v e r f i l l i n g  or mixing a c t i v i t i e s ?  

Are the fe   co l l ec t ion   ba r r e l s   o r   t anks  for off-spec product? How a r e  bad 
botches  handled? 

Are the re   d r ip   pans   t o   ca t ch   p roduc t ,   j u i ces  peels, p j . t s ,  e t c . ,  and how 
are   the   co l lec ted   mater ia l s   d i sposed  o f ?  

Are dry  ingredients  al lowed t o  p i l e  up 01 blow around  the   fac i l i ty?  

Do a l l  emoloyees know  how to correct ly   operate .   their   equipment? 

Is product   los t   to   f reeze-on  or burn-on? 

6 

Are l ines ,  vats, tanks  properly  emptied  before   c leanup  begins? 

CLEAN-UP ACTIVITIES 
A. Is 8 l l . unused   o r   o f f - spec   p roduc t   co l l ec t ed   (kep t  o u t  o f   d ra in )?  

8. Are dry  clean-up ac t iv i t i e s  employed p r i o r  t o  wash down? 

C.  Are high  pressure  hoses   with  automatic   shut   off   valves   used? 

D.  Do a l l  f loor   drains   have  screens? 

E.  Have a l l   d e t e r g e n t s  and d i s i n f e c t a n t s  been   eva lua ted   for   the i r   was te  
load  contribution? 

MISCELLANEOUS 
A. Have a l l   p o s s i b l e   r e c y c l e j r e u s e  methods fo r   wa te r ,   l i qu ids  and s o l i d s  

been inves t iga ted?  

E. Has a l t e r n a t e  uses for   non-reusable / recyc lab le   foods tuf fs   been  
examined? 



3
 

3
 

0
 

CJ 
0

 
0

 

0
 

0
 

0
 

0
 

0
 

v
)
 I 

r
i 

u, 

\D
 

0
 

.j C
 

in 0
 

ilt
 

uk 

0
 

0
 

m
.

 
0
 

a
-
 

d
 

0
 

0
 

0
 

0
 

0
 

0-l 
v
t I)
 

h
 

I-( 

\
 

bo 
a 
i
 

r
l 

0
 

0
 

0
 

0
 

0
 

0
 

0
 

r
l
 

in
- _
I 

c
)
 

co 
4

 
m

 
v
t 

0
 
0
 

0
 

0
 

u
)
 
0
 .; LA 
LA 
Q

) 

a
 0
 

w
 

0
 

a
 

Q
) 

cn 
0
 

P; 
4J 
d

 
1
 

0
 

c4 
0
 

0
 



. . . . . . . . , \  . . ~, . . . . . ., . ..~, , , , . . , . .  . ' J  '1 

1. " The North  Carolina P o l l u t i o n  P r e v e l l t  ion I'oys l'rogl-am. ' I  Gt l ry  H u n t . .  
P roceedingLos   S t ra teg ies   for  Improved Chemj.c~_l.-~~>d  Diological Waste 
Management for   l losp i ta l s   and   Cl in ica l  L a b o ~ - a t ~ r ~ ~ ~ .  Ihkc Univcrsi ty  
Medical Center .   Universi ty  of North C a r o l . i n a  at. Chapel I f i l  1 ,  North 
Carolina P o l l u t i o n  Frevent ion Pays Pl-ogl-am. 1987. 

4 .  

5. 

6 .  

7. 

8. 

9 .  

Detailed  Plans  fplr_the  Reduction i n  Waste Load 
Cream P lan t .  Roy Carawan,  John Rushing, R V B u  
Pollution  Prevent.ion Pays Program. 1987.  

_____-.. from a ~ D a i r v  and Ice  
1.1.0rd. North  Carolina 

Reduction  in W&e Load f o r  a Fl.uid Milk P l an t  
Rushing, J.M. Hunter. North Carolina  F'oIluti.on 
1986. 

. Roy Carawan,  John 
Prcvent ion Pays  Program. 

Reduction i n  Waste Load from a Seafood  l'rocessing--Il.a-n&. Roy Carawan, 
David Greeu, Frank Thomas. North  Carol  ina Pol lut ion Prevent ion Pays 
Program.  1986. 

"Breeden's  Sludge Farm Answers C i ty ' s   Threa t . "  L .  $1. Butcher.  
Poul t ry i Indus t ry .  December 1985, Vol. 4 8 ,  No. 12, pp 88-90. 

Reduct ion  in  Waste-Load from a Meat Process ing   P lan t - -Beef .  Roy 
Carawan, D. Pi lkington,  C.  Hamlet. North  Carol ina  Pol lut ion  Prevent ion 
Pays Program.  1986. 

If  Food Processing  Industry."  R.G.W. Laughlin, B .  Forxestnll, M .  PlcKim. 
Technical Manual: Waste  Abatement, Reuse, Recycle and  Reduction 
Opportunities i n  Industry.  Environment  Canada. 1984. 


