
o f the fatty n i t r o g e n c o m p o u n d s . H o w e v e r , the Wijs
m e t h o d i s m o d i f i e d s o m e w h a t from that used for fatty
acids . The def ini t ion is the same as b e f o r e and i s e x p r e s s e d
in t e r m s of centigrams o f i o d i n e a b s o r b e d per gram o f
sample. The m e t h o d i s appl icable to f a t t y amines , d iamines ,
amidoamines e x c e p t t h o s e containing conjugated u n s a t u r a -
t i o n . The ~ IV m e t h o d for a m i n e s differs in that glacial
a c e t i c acid is used as a solvent instead of c a r b o n tetrachlo-
r i d e , and m e r c u r i c a c e t a t e i s used as a catalyst . Wijs r e a g e n t
or i o d i n e monochloride i s used as in determining the i o d i n e
v a l u e o f the f a t t y a c i d . S o m e w h a t more care mus t be t a k e n
than when determining the iodine value o f f a t t y acids . The
precision i s not as good as wi th the f a t t y acids . It i s in teres t -
ing to no te that some a m i n e s are so ld wi th IV specificat ions
that are t ighter than the precision o f the m e t h o d i s able to
deliver. H o w e v e r , the m e t h o d i s very useful in helping to
ident i fy a m i n e s and characterize them for c e r t a i n applica-
t ions .

The unsaturat ion of f a t t y q u a t e r n a r y a m m o n i u m com-
p o u n d s i s also m e a s u r e d us ing a m o d i f i e d Wijs m e t h o d .
Chloroform is used as a solvent . S o d i u m 1.auryl sul fa te i s
also a d d e d to p r e v e n t the free iodine from b e i n g held
tenaciously by the n o n a q u e o u s p h a s e . The technical r e a s o n
for th i s i s that s o d i u m l a u r y l sul fa te r e a c t s wi th the
q u a t e r n a r y and p r e v e n t s formation of a q u a t e r n a r y
tr i iodide. Al though th i s l a t t e r c o m p o u n d i s q u i t e so lub le in
c h l o r o f o r m , i t releases the iodine s lowly . The las t wet
m e t h o d s I w o u l d l ike to discuss are t h o s e involv ing the
determinat ion of long c h a i n q u a t e r n a r y a m m o n i u m com-
p o u n d s . This i s one of the mos t interest ing a r e a s in the
analytical chemistry of f a t t y ni trogen derivat ives. T h e r e i s
only o n e official AOCS for q u a t s involv ing t h e i r quant i ta t ive
analys is . This is a m e t h o d for the average molecular w e i g h t
of f a t t y quaternary a m m o n i u m c o m p o u n d s (TV 12-64).
This is r a t h e r misleading b e c a u s e th i s m e t h o d using per-
chlor ic acid as a t i t rant c o m b i n e d with m e r c u r i c a c e t a t e as
an a n i o n t r a n s f e r a g e n t i s really a m e t h o d for halides (3). It
is not appl icable to sul fa te q u a t s . When all the corrections
are made for n o n q u a t e r n a r y c o m p o n e n t s , the molecular
weight can be calculated.

A g r e a t deal of analytical talent and e f f o r t has gone in to
m e t h o d s for determining q u a t e r n a r y a m m o n i u m com-
p o u n d s . The best k n o w n are t h o s e that u se solvent par t i t ion
sys tems in w h i c h a long c h a i n anionic s u r f a c t a n t is used to

t i t ra te a quat in the p r e s e n c e of a n i o n i c dye or i n d i c a t o r
( 3 - 5 ) . The a n i o n i c indicator w h i c h i s normally w a t e r
so lub le c o m p l e x e s wi th the quat to be solubif ized in a w a t e r
immisc ib le solvent such as chloroform. The anionic t i t r a n t
replaces the dye in the q u a t e r n a r y c o m p l e x . When t h e r e i s
no l o n g e r any c o l o r in a w a t e r immisc ib le solvent , the
t i t ra t ion i s c o m p l e t e .

Recently the AOCS has been tes t ing a s y s t e m for t i t ra t -
ing quaternaries that uses s o d i u m tetraphenylboron ( T P B )
as a t i t r a n t (6). T h e t i t ra t ion is p e r f o r m e d in w a t e r in the
p r e s e n c e of dichlorofluorescein indicator. This indicator
n o r m a l l y is y e l l o w in a q u e o u s so lu t ion , but in the p r e s e n c e
of a long c h a i n q u a t e r n a r y a pink c o m p l e x is f o r m e d . As
TPB is a d d e d to the s y s t e m the q u a t e r n a r y precipi tates .
When al l the quat i s precipi tated, the indicator suddenly
changes from pink to y e l l o w . The m e t h o d can be used not
only to d e t e r m i n e the chloride q u a t s but also the q u a t e r -
nary a m m o n i u m sulfa te sa l t s .

T h e r e are AOCS official m e t h o d s for ash , pH, so l ids ,
nonamines , f lash p o i n t , and moisture in the various n i t r o -
gen derivat ives. T h e cri ter ia for t h e s e determinat ions are
se l f evident and w o n ' t be discussed at th i s t i m e .

T h e r e exis ts a g r e a t deal of li terature on the analytical
chemistry of f a t t y a c i d s (7) and t h e i r derivatives for t h o s e
who w o u l d ser iously p u r s u e the s u b j e c t . In th i s s h o r t
presentat ion i t i s poss ib le to discuss only some of the
analytical h ighl igh ts but not go in to the s u b j e c t in g r e a t
d e p t h .
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ABSTRACT

Operations o f the f a t t y acid indust ry c r e a t e w a s t e -
w a t e r s , emiss ions to the air, and so l id wastes w h i c h
have the potential of insu l t ing the qual i ty of the
environment in a n u m b e r of w a y s . S o m e of the
controversy and the p r o b l e m s that are c u r r e n t in the
national environmental e f f o r t are discussed. As to the
f a t t y acid indust ry prospects , some at tent ion may
c o m e to the indust ry i f toxics are f o u n d to be in the
indust ry ' s wastewaters. New ai r emiss ions p e r m i t
will be diff icul t i f not imposs ib le to o b t a i n . Long
delays and expensive data gathering will be involved.
Disposal of sohd w a s t e classif ied as h a z a r d o u s
materials wi l l b e c o m e extremely cost ly and involve
much p a p e r w o r k . Wastewaters can or ig inate from any
o f the process s teps : sp i l l s and tank b o t t o m s from

receiving and storage, r o o t s from alkaline extraction
p r e t r e a t m e n t , condensate from pressure r e d u c t i o n
a f t e r fat sp l i t t i ng , condensing w a t e r and c o n d e n s a t e
from f a t t y acid d i s t i l l a t ion , and condensing w a t e r
from glycerine evaporation and dis t i l l a t ion . The
organic m a t t e r in the wastes i s biological ly degradable
so one pollut ional e f f e c t is r e d u c t i o n o f the o x y g e n
level in receiving streams. Oi l not in so lub le or finely
dispersed s t a t e is object ionable for the additional
r e a s o n that i t f o r m s sl icks or f i lms in the w a t e r
s u r f a c e . F a t t y a c i d s in so lub le f o r m s are t o x i c to f ish
in fairly low concentrations. H e a v y m e t a l catalysts
used for fat sp l i t t ing or hydrogenation such as zinc
are object ionable at t r a c e levels . S o u r c e c o n t r o l
m e t h o d s i n c l u d e good o p e r a t o r at tent ion to minimize
avoidable losses , o p t i m u m recovery of f a t t y acids and
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oi l in r e c o v e r y s teps , mis t e l iminators and e n t r a i n -
ment separators in d is t i l l a t ion and e v a p o r a t o r v a p o r
condui ts , and use of indirect condensers in p l a c e of
d i r e c t s p r a y condensers. T r e a t m e n t of wastewaters
includes removal of f loatable fat and f a t t y acids by
gravity se t t l ing . The residual wastewaters so pre-
t r e a t e d are suscept ib le to t r e a t m e n t processes us ing
bacteria for t h e i r degradation. Most f a t t y acid
p r o d u c e r s discharge the w a s t e w a t e r to municipal
sys tems in w h i c h they receive biological t r e a t m e n t
a l o n g with residential sewage. A i r emiss ions are
minima/ for the s t a n d a r d cri ter ia of part iculates ,
organics, e t c . , b e c a u s e o f the low v a p o r pressure of
the materials involved. Odor is not subject to f e d e r a l
leg is la t ion , and l o c a l regulat ions and circumstances
of c o n c e r n v a r y . O d o r s or ig inate from storage tank
vents , from noncondensables v e n t e d to the a t m o s -
p h e r e from condensers on pressure-relief operat ions,
and from s t i l l s . Cool ing t o w e r recirculating sys tems
may release o d o r s c o n d e n s e d in the condensing
sprays, or o d o r s may be g e n e r a t e d from b a c t e r i a
g r o w t h in the sys tem. O d o r s are control led by wet
scrubbers on off gases and by conveying the gases
( a i r ) to the b o i l e r as a i r s u p p l y . This practice
incinerates the odor-producing c o m p o u n d s . So l id
wastes include s p e n t clay used in p r e t r e a t m e n t and
f o o t s from glycerine s t i l l s . Deposi t in sanitary l a n d -
f i l l s i s the u s u a l d isposa l . If so l id wastes c o n t a i n much
m e t a l cata lysts , t h e i r disposal mus t be to special sites
a p p r o v e d for h a z a r d o u s w a s t e mater ials .

The 1 9 7 0 s is a d e c a d e that the environmental is ts
p r o u d l y r e f e r to as the environmental d e c a d e . This t e n - y e a r
p e r i o d b r o u g h t a b o u t the passage o f m a j o r federal legisla-
t ion covering al l environmental m e d i a : w a t e r , a i r and l a n d .
In 1970 came the C l e a n Ai r Act . In 1972 the Federal
A m e n d m e n t to the W a t e r Po l lu t ion Contro l Act . In 1976
the So l id W a s t e Disposal Act and final ly in " 1 9 7 8 the
Resource Conservat ion and Recovery Act . Recently q u i t e a
v o i c e o f c o n c e r n has arisen, a c o n c e r n that the E P A has
interpreted the laws such that t h e i r regulat ions may be
more s e v e r e than is best for the c o u n t r y . C h a n g e may come
a b o u t v i a l i t iga t ion of the regulat ions in f e d e r a l courts .
A b o u t m i d w a y in the environmental d e c a d e came the
beginnings of the use of the f e d e r a l c o u r t s to s p e e d up or
m o d i f y environmental ac t iv i ty . S o m e industrial f i r m s and
t r a d e associa t ions , p e r h a p s from witness ing the success of
the environmental is ts , have f o l l o w e d with c o u r t challenges
to many signif icant environmental regulat ions issued in the
las t year or so . They have had several successes. In f a c t ,
organizations are v y i n g n o w to l a u n c h c o u r t challenges to
f e d e r a l regulat ion, l i teral ly wai t ing in l ine at the c o u r t d o o r s
to be the firs t to f i l e su i t when a controversial regulat ion is
i ssued . B e i n g firs t wi l l give them p r i m a c y in some respects,
part icularly "in the c h o i c e o f the f e d e r a l c o u r t in w h i c h they
will a p p e a r . The l i t iga t ion , or the antiregulat ion prolifera-
t ion sent iment , or m a t t e r s of economics, may b r i n g a b o u t a
new look at what w e can a f f o r d and may m o d e r a t e the
interpretat ion of the laws. It may lead to even altering the
l a w s . O f c o u r s e , a l l want laws that adequately p r o t e c t
h e a l t h and the environment . One f u n d a m e n t a l issue i s the
def ini t ion of a safe environment . What f a c t o r s of assurance
are u s e d , and what considerat ion i s given to the e c o n o m i c s
involved?

Al l o f the a i r and w a t e r laws and regulat ions are f u n d a -
mental ly a i m e d at select ing concentrations o f substances in
the a i r we b r e a t h e , the w a t e r we d r i n k , or the w a t e r a q u a t i c
organisms l ive i n , w h i c h are s a f e . The term " s a f e " i s used
advisedly . T h e r e are degrees of s a f e . As safe as c a n be
a f f o r d e d ? As safe as can be accomplished w i t h o u t g iv ing up

the u t i l i ty of some p r o d u c t or mater ial? As safe as t e c h -
n o l o g y for removing a material from w a t e r or air? As safe as
a h e a l t h y a d u l t n e e d s ? As safe as an o l d e r person, one
suffering from e m p h y s e m a , a s t h m a , high b l o o d pressure
and fai l ing kidneys n e e d s ? As safe as a n e w l y h a t c h e d may-
fly l a r v a n e e d s ? Or as safe as i s acceptible by society? The
subject of c o n t r o l l imi ta t ions may be r e f e r r e d to as "r isk
m a n a g e m e n t . " This term implies that the e x p o s u r e level can
be m a n a g e d , i . e . , c losely control led. P lus i t implies that a
c e r t a i n c h a n c e or r isk o f h e a l t h d a m a g e w o u l d be a c c e p t e d .

Science and technology i s generally u n a b l e to determine
precisely the absolu te safe level o f m a n y substances of
biological significance. Test p r o c e d u r e s are, as a practical
m a t t e r , l imi ted to exposing some tes t organisms experi-
mental ly in a q u i t e l imi ted way. The environmental condi -
t i o n s of the tes t are l imi ted ; the n u m b e r and t y p e s of
species e x p o s e d are l imi ted ; the l e n g t h of t i m e of exposure
is l imi ted . Only the d e a t h or survival o f a n o t h e r species, a
surrogate for h u m a n s , i s readily observed. The toxicologis t
has sophist icated m e t h o d s or techniques project ing ob-
served damaging concentrations to low, long t i m e e x p o s u r e ,
threshold-effect levels . They are hopeful ly able to r e l a t e the
incident level wi th concentrat ions. A n o t h e r standard of
s a f e t y is the observation of the h e a l t h of p e o p l e or any life
f o r m s w h i c h have been e x p o s e d in real l ife for periods of
t i m e to the pol lu tant in ques t ion . For e x a m p l e , hospital
a d m i t t a n c e records for diff icul ty in breathing and so f o r t h ,
and the levels of c e r t a i n pol lu tants in the a i r of that com-
m u n i t y can be correlated to u n c o v e r some risk level . A
g r e a t d e b a t e i s t a k i n g p l a c e and will c o n t i n u e to take p l a c e
as to the p r o p e r way, the p r o p e r m o d e l t o use, the p r o p e r
reasoning to e m p l o y , to arrive at no e f f e c t levels or levels at
w h i c h a r isk i s tolerated. The objective o f absolu te s a f e t y
may be untenable. On the o t h e r h a n d , s o c i e t y may wish to
a c c e p t a r isk less than that w h i c h c a n n o t be effectively
discr iminated from b a c k g r o u n d risk or o f o t h e r activit ies
w h i c h individuals do a c c e p t . Richard Wilson , at H a r v a r d
Univers i ty , has tabulated some interest ing occupational
r i s k s . In playing footbal l , for e x a m p l e , the average r isk of
d e a t h in any year a m o n g al l part icipants i s 4 in 100,000. In
h o r s e r a c i n g for the j o c k e y s i t i s 1.3 per t h o u s a n d per y e a r .
For canoeing, for t h o s e spending at l e a s t 4 0 h o u r s per year
e n g a g e d in that ac t iv i ty , the r isk i s 4 per 10,000. For rock
c l imbing , for each 40 h o u r s per y e a r e n g a g e d in th i s s p o r t
t h e r e will be one d e a t h in a t h o u s a n d part ic ipants . Of
c o u r s e the e a s e , or the lack of e a s e , by w h i c h the r isk may
be r e d u c e d e n t e r s in to the a c c e p t a n c e , as does w h e t h e r the
decision is o n e ' s own personal c h o i c e or a c h o i c e made for
h im by socie ty .

One can hope to have the best of both worlds , a safe
w o r l d and an affluent w o r l d ; a w o r l d in w h i c h the products
are reasonably p r i c e d . Hopefully the e x p e r t s can arrive at
the r ight answers. S o m e o n e has said that for e v e r y e x p e r t
t h e r e is an e q u a l and oppos i t e e x p e r t . In th i s g r e a t d e b a t e
may the best e x p e r t win . Al l society s h o u l d be involved, al l
the e x p e r t s , a l l c o n c e r n e d indiv idua ls , the ac t iv is t s , and the
s i len t .

T h e s e thoughts on the fundamentals o f what i s b e h i n d
environmental c o n t r o l by way of b a s i c planning decis ions
and p r o b l e m s will set the s t a g e for a f e w r e m a r k s on how
the laws and regulat ions have i m p a c t e d o r may i m p a c t on
the f a t t y acid indus t ry . The i m p a c t s a p p l y more o r less to
the a n i m a l and vegetable off refining i n d u s t r y and the s o a p -
m a k i n g indust ry wi tn w h i c h some o f use are associated.

In the area of w a t e r pol lu t ion c o n t r o l , the w a t e r poi lu-
t ion laws are structured for two f u n d a m e n t a l indust ry
groups , classif ied in a c c o r d a n c e wi th the p r a c t i c e in w a s t e
disposa l . T h o s e that discharge w a s t e w a t e r direct ly to the
n e a r b y w a t e r c o u r s e , be i t a l a k e , river, or s t r e a m comprise
one g r o u p ; t h o s e that discharge t h e i r process w a s t e to
pubLic-owned t r e a t m e n t w o r k s comprise the o t h e r . T h e s e
two g r o u p s are k n o w n in the t r a d e as d i r e c t and indirect
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dischargers, respectively. The f a t t y a c i d p r o d u c e r s a p p e a r t o
be m a d e up for the most part of i n d i r e c t d i s c h a r g e s , al-
t h o u g h t h e r e w e r e , a n d p e r h a p s still are, p l a n t s w h i c h
discharge c o n d e n s i n g w a t e r t o the n e a r b y s t r e a m a n d the
r e m a i n d e r o f the w a s t e to the p u b l i c l y o w n e d s e w e r s . The
discharge o f c o n d e n s i n g ~vaters that are at t i m e s signifi-
cantly p o l l u t e d with e n t r a i n e d o r c o n d e n s e d o r g a n i c s
directly to n e a r b y w a t e r c o u r s e s w i t h o u t treatment h a s
been h a l t e d in s o m e c a s e s , I believe, a n d r e p l a c e d w i t h
recirculating c o o l i n g w a t e r s y s t e m s . The b lowdown from
t h e s e s y s t e m s is d i s c h a r g e d t h r o u g h the m u n i c i p a l s e w e r s .
The d i r e c t dischargers have b e e n s u b j e c t to n a t i o n a l p e r m i t
limitation programs, the N P D E S p r o g r a m , s i n c e 1 9 7 2 . The
f e d e r a l w a t e r pollution c o n t r o l l a w also r e q u i r e s that
limitations s p e c i f i c to p a r t i c u l a r i n d u s t r i a l categories be
d e v e l o p e d , c a l l e d i n d u s t r y category limitations. All i n d u s t r y
categories are eventually to be c o v e r e d u n d e r this p r o g r a m .
The i s s u i n g o f the d i r e c t d i s c h a r g e p e r m i t o c c u r r e d y e a r s
a h e a d o f the d e v e l o p i n g o f the i n d u s t r y category limitations
for many o f the i n d u s t r y categories, i n c l u d i n g the fat ty a c i d
i n d u s t r y . The fat ty a c i d i n d u s t r y has not b e e n the s u b j e c t
of any specific E P A i n d u s t r i a l c a t e g o r y limitations to date
a n d likely will not be for s o m e y e a r s in the f u t u r e . In the
m e a n t i m e the i n d u s t r i a l p l a n t s w h o are d i r e c t d i s c h a r g e r s
have been c o m p l y i n g w i t h d i s c h a r g e p e r m i t limitations
developed in the a b s e n c e o f i n d u s t r i a l category limitations
for t h e m . The n a t i o n a l category limitations m a y n o t make
any difference w h e n they are i s sued .

The w o r k o f d e v e l o p i n g a w a s t e w a t e r d i s c h a r g e g u i d e -
line for the f a t t y a c i d i n d u s t r y by E P A is interesting. The
l a w n a m e s certain i n d u s t r y categories for w h i c h the E P A
was t o d e v e l o p t h e s e g u i d e l i n e s . These c o n s t i t u t e d a f i r s t
wave o f regulations. One o f the i n d u s t r i e s n a m e d in that
first wave was t h e soap a n d d e t e r g e n t i n d u s t r y . The i n i t i a l
b a s i c p r o c e s s o f the f a t t y a c i d i n d u s t r y a n d the s o a p indus -
try are practically the s a m e so t h e r e was the possibility that
the E P A c o u l d c h o o s e t o inc lude the fat ty acid i n d u s t r y a s
one o f the s u b c a t e g o r i e s o f the soap a n d d e t e r g e n t i n d u s t r y .
A g r o u p o f i n d u s t r y representatives, w h i c h is o r g a n i z e d a s
part o f the S o a p a n d Detergent Association, a n d i s k n o w n
as the F a t t y Acid P r o d u c e r s C o u n c i l , d e c i d e d in c o n s e n s u s
that the coverage o f t h e i r i n d u s t r y as a s u b c a t e g o r y o f the
organic chemicals i n d u s t r y was more appropriate than b e i n g
c o n s i d e r e d a part of the soap a n d d e t e r g e n t i n d u s t r y . This
g r o u p r e q u e s t e d s u c h coverage from the EPA. The E P A was
agreeable. Data o n f a t t y acid p r o c e s s i n g w a s t e was o b t a i n e d
by the EPA, b o t h by soliciting available information from
i n d u s t r y a n d a s a m p l i n g a n d analytical p r o g r a m at s e l e c t e d
plants. These d a t a w e r e c o m p i l e d by E P A a n d r e t u r n e d t o
i n d u s t r y participants for c o m m e n t s . S o m e c o m p a n i e s f o u n d
t h e data unrepresentative a n d o b j e c t e d t o i t b e i n g u s e d as a
bas i s for limitations. T h e r e w e r e several o t h e r s u b c a t e g o r i e s
o f the chemical i n d u s t r y w h i c h h a d s i m i l a r p r o b l e m s with
the d a t a base that E P A h a d d e v e l o p e d . E P A d e c i d e d t o
drop the f a t t y acid s u b c a t e g o r y from i n c l u s i o n in the initial
i n d u s t r i a l d i s c h a r g e limitations for the c h e m i c a l i n d u s t r y .
This d e l a y is p r o b a b l y g o i n g t o e x t e n d f o r s e v e r a l y e a r s .
The r e a s o n w h y this d e l a y i s likely c e n t e r s a r o u n d a c h a n g e
in the last c o u p l e o f y e a r s in the priorities o f the E P A
p r o g r a m . The r e a s o n the E P A h a s n o t c o m p l e t e d the w o r k
o f developing limitations for all i n d u s t r y categories i s that
they have b e e n o c c u p i e d exclusively in the last t w o o r t h r e e
y e a r s w i t h the c o n t r o l o f p o l l u t a n t s w h i c h are t o x i c t o fish
o r are a significant t h r e a t to h u m a n o r a q u a t i c o r g a n i s m
h e a l t h . The g u i d e l i n e s a n d s t a n d a r d s f o r the f o o d i n d u s t r y
a n d the l i k e , the n o n t o x i c i n d u s t r i e s , has b e e n p o s t p o n e d .
In the e a r l y y e a r s o f developing t h e s e g u i d e l i n e s , the E P A
c o n c e n t r a t e d on p o l l u t i o n p a r a m e t e r s o f a m o r e g e n e r a l
n a t u r e ; t h o s e that m e a s u r e all b i o d e g r a d a b l e o r g a n i c s or all
s u s p e n d e d m a t t e r as o p p o s e d t o a n a l y s i s for s p e c i f i c i d e n t i -
f i a b l e c o m p o u n d s . The E P A h a s b e e n busy s i n c e 1976
s e t t i n g l i m i t s for sixty-six s e l e c t e d c l a s s e s o f t o x i c materials

a n d 129 u n a m b i g u o u s c o m p o u n d s m a k i n g up t h e s e classes.
A list o f 21 i n d u s t r y categories h a s b e e n s e l e c t e d for
d e v e l o p m e n t o f g u i d e l i n e s for best available t r e a t m e n t for
t h e s e t o x i c s a n d f o r limitations in e f f l u e n t s . The c h e m i c a l
i n d u s t r y is one o f t h o s e categories, but the E P A is c o n c e n -
t r a t i n g on t h o s e s u b c a t e g o r i e s o f the c h e m i c a l i n d u s t r y
w h i c h are more l i k e l y t o have o r are k n o w n to have one o r
m o r e o f the 129 t o x i c c o m p o u n d s . A s far as I k n o w , the
f a t t y a c i d s u b c a t e g o r y i s n o t one o f t h e s u b c a t e g o r i e s f o r
w h i c h r e g u l a t i o n s are s c h e d u l e d t o be d e v e l o p e d very s o o n .
Incidentally, the soap a n d d e t e r g e n t i n d u s t r y h a s received
a t t e n t i o n to d e t e r m i n e i f t h e i r w a s t e h a s significant q u a n t i -
ties o f t h e s e 129 c o m p o u n d s . The E P A h a s m a d e a pre-
l i m i n a r y f i n d i n g that the 129 t o x i c c o m p o u n d s o f i n t e r e s t
are not p r e s e n t in the m a i n soap a n d d e t e r g e n t SIC cate-
g o r y . The i n d u s t r y wi l l petition E P A for e x e m p t i o n o f t h e
i n d u s t r y s u b c a t e g o r y from the d e v e l o p m e n t o f g u i d e l i n e s
for t h e s e 129 c o m p o u n d s .

Whether o r n o t the f a t t y a c i d i n d u s t r y is ever i n c l u d e d in
this p r o g r a m o f t o x i c s u b s t a n c e limitations will d e p e n d on
the E P A f i n d i n g , or b e i n g a d v i s e d of, t o x i c s u b s t a n c e s
p r e s e n t in the i n d u s t r y ' s w a s t e . C e r t a i n h e a v y m e t a l s , s u c h
as c o p p e r , are o n the t o x i c s u b s t a n c e l i s t . I f t h e s e m a t e r i a l s
are p r e s e n t in the w a s t e , limitations are likely eventually to
be set u n d e r the i n d u s t r y limitations p r o g r a m . Materials
m a y be a d d e d to this list of t o x i c s at any t ime a n d most
m a t e r i a l s f o u n d to be t o x i c will be a d d e d s o m e t i m e over
the next f e w y e a r s .

One p r o c e s s o r o f e d i b l e oils h a s r e p o r t e d a r a t h e r high
concentration in oil w a s t e w a t e r s o f one o f the t o x i c s w h i c h
i s on the E P A list, a n d this t o x i c is r e f e r r e d t o as p h e n o l .
The p h e n o l c o n t e n t o f m o s t interest t o w a t e r q u a l i t y in this
g r o u p o f c o m p o u n d s is that c o m p o s e d o f the s i n g l e aro-
m a t i c ring h a v i n g one h y d r o x y l g r o u p a t t a c h e d directly.
U n f o r t u n a t e l y , it a p p e a r s that the analytical m e t h o d f o r
p h e n o l s u s e d in w a s t e w a t e r i n d u s t r y i n c l u d e s tocopherol,
from s o y b e a n , a n d g o s s y p o l , from c o t t o n s e e d . P h e n o l h a s
b e e n r e p o r t e d in c o c o n u t oil distillate w a s t e . U n l e s s more
s p e c i f i c analytical p r o c e d u r e s are u s e d , o r u n l e s s t h e s e
p h e n o l c o m p o u n d s in the oil processing w a s t e are s h o w n t o
be i n n o c u o u s , t h e r e c o u l d d e v e l o p a limitations-setting-
e f f o r t for such oil processors. T u r n i n g from the d i r e c t
d i s c h a r g e r s to the o t h e r g r o u p o f i n d u s t r i e s , the i n d i r e c t
dischargers, this g r o u p c a n e x p e c t t h a t E P A wil l eventually
set limitations on any t o x i c p o l l u t a n t s that the f a t t y a c i d
i n d u s t r y is f o u n d t o h a v e . T h e s e t o x i c s will be c o n t r o l l e d
by limitations in d i s c h a r g e s t o p u b l i c l y o w n e d t r e a t m e n t
w o r k s . S u c h l i m i t s can be a d j u s t e d in a c c o r d a n c e w i t h the
effectiveness o f the p u b l i c l y o w n e d t r e a t m e n t w o r k s in
r e m o v a l o f p o l l u t a n t s . F o r p h e n o l s a n d any o t h e r t o x i c s
t h i s a d j u s t m e n t wi l l be i m p o r t a n t . I f d i s c h a r g e r s have the
m e t a l s u s e d as catalysts in t h e i r w a s t e , or i f p h e n o l s are
given a t t e n t i o n , this g r o u p o f i n d u s t r y will eventually be
r e g u l a t e d .

With r e g a r d to a n o t h e r i n d i r e c t d i s c h a r g e m a t t e r that has
p l a g u e d the i n d u s t r y , n a m e l y , l i m i t a t i o n s on oil in dis-
c h a r g e s to m u n i c i p a l s y s t e m s , I a m p l e a s e d to r e p o r t that
the E P A a p p e a r s t o m a i n t a i n that a n i m a l fat o r vegetable oil
in d i s p e r s e d form is t r e a t a b l e in m u n i c i p a l s y s t e m s . They
officially p r o p o s e d last Augus t that oil be d e c l a r e d a
conventional p o l l u t a n t a n d have i n d i c a t e d as o f May, 1 9 7 9 ,
a f t e r they r e c e i v e d c o m m e n t s on this p r o p o s a l , that they
wi l l m a i n t a i n this position. Classifying oil as a conventional
p o l l u t a n t i s practically e q u i v a l e n t t o s a y i n g it is t r e a t a b l e by
m u n i c i p a l w a s t e w a t e r t r e a t m e n t p r o c e s s ; therefore, the
i n d u s t r y can p r o c e e d w i t h s o m e s u p p o r t or at l e a s t n o
interference, o n t h e part o f the F e d e r a l EPA, in convincing
m u n i c i p a l a u t h o r i t i e s w h e r e ou r p l a n t s are l o c a t e d that
t h e r e n e e d be n o l i m i t on r o u t i n e concentrations o f dis-
p e r s e d oil in ou r w a s t e w a t e r . I m u s t s u p p l e m e n t this p i e c e
o f g o o d n e w s w i t h s o m e a d d i t i o n a l potentially b a d n e w s in
t h e w a t e r p o l l u t i o n c o n t r o l a r e a , a n d this b a d n e w s involves
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a p i e c e o f F e d e r a l l a w involving s p i l l s o f oil a n d h a z a r d o u s
s u b s t a n c e s . The l a w m a k e s the responsible p a r t y l i a b l e for
the cost o f removal, c l e a n - u p , a n d mitigation o f the spill.
This can a m o u n t t o m i l l i o n s o f d o l l a r s , a n d t h e r e is a
p r o b l e m w i t h o b t a i n i n g i n s u r a n c e a g a i n s t this possibility.
So C o n g r e s s a n d the E P A are favoring the creation o f a
s u p e r f u n d t o cover c l e a n - u p costs. T h e r e w o u l d still be
p e n a l t i e s f o r spills, but the c l e a n - u p cost w o u l d be c o v e r e d
at l e a s t partially from this s u p e r f u n d . The c a t c h is that this
s u p e r f u n d is t o be c r e a t e d from a fee o n each b a r r e l o f oil
r e f i n e d o r p r o c e s s e d , o r e a c h chemical p r o c e s s e d p e r u n i t
q u a n t i t y . I f this plan is c a r d e d o u t , f a t t y a c i d i n d u s t r y
p e o p l e a n d e d i b l e oil refineries may be i n c l u d e d in this
s u p e r f u n d charge s y s t e m .

N o w for a b r i e f look at air e m i s s i o n control. Air e m i s -
sion c o n t r o l for b o i l e r s i s a fact a c r o s s the l a n d a n d e x t e n d s
t o all i n d u s t r y categories. The C l e a n Air Act A m e n d m e n t o f
1977 is c u r r e n t l y c o m i n g into p l a y , a n d all a r e a s o f the
c o u n t r y have b e e n classified as to w h e t h e r o r not they are
in compliance with a m b i e n t air q u a l i t y s t a n d a r d s for five air
q u a l i t y p a r a m e t e r s that are n o w in use. The nonattainment
a r e a s face severe restrictions o n n e w s o u r c e s or n e w e m i s -
sions. In fact , an o f f s e t policy prevails w h i c h m a k e s it
necessary t o r e d u c e e x i s t i n g e m i s s i o n as m u c h or g r e a t e r
than a n y n e w e m i s s i o n l o a d . In the a r e a s w h e r e the national
a m b i e n t air s t a n d a r d s are b e i n g met , a p o l i c y o f n o n d e g r a -
d a t i o n e x i s t s w h i c h m a k e s i t also d i f f i c u l t t o o b t a i n p e r m i t s
for n e w s o u r c e s . The s t a t e s m u s t s u b m i t a plan to meet the
a m b i e n t s t a n d a r d s if they are not in compliance. They m u s t
have s u b m i t t e d a plan by J a n u a r y , 1979 . They m u s t in t ime
meet t h e s e s t a n d a r d s . Many a r e a s face f u r t h e r r e d u c t i o n
o r d e r s , a n d even restrictions on a u t o m o b i l e traffic a n d u s e ,
to do t h i s . The a u t o m o b i l e e n g i n e size r e d u c t i o n a n d
c o m b u s t i o n control m e a s u r e s do not a p p e a r t o be very
p r o m i s i n g in achieving m u c h o f this improvement, even
t h o u g h they c o n s t i t u t e a b o u t 60% of the l o a d in typical
localities. Many o f the regulations m e n t i o n e d are u n d e r
litigation by the t r a d e association a n d p r o b a b l y will be
d e l a y e d a year or more b e f o r e they are p u t i n t o effect, a n d
p r o b a b l y will be m o d i f i e d .

The chemical i n d u s t r y is b e i n g s t u d i e d a n d s u r v e y e d for
air e m i s s i o n s , a n d n e w s o u r c e performance s t a n d a r d s are to
be set f o r p a r t i c u l a r p r o d u c t s . As far as is k n o w n , the f a t t y
a c i d i n d u s t r y has not been s c h e d u l e d to be a d d r e s s e d in this
p r o g r a m . Emissions o f the fat ty acid s u b c a t e g o r y have n o t
been c o n s i d e r e d significant e n o u g h to w a r r a n t p l a c i n g on
the schedule. In o t h e r w o r d s , o t h e r s o u r c e s are c o n s i d e r e d
more important . The air e m i s s i o n information a n d s t a n -
d a r d s w o r k actually h a s t h r e e approaches, any one o f w h i c h
c o u l d eventually i m p a c t on the f a t t y acid i n d u s t r y . Infor-
m a t i o n is i s s u e d on certain materials, for e x a m p l e , v i n y l
c h l o r i d e ; a n d o n s p e c i a l i n d u s t r i a l categories, for e x a m p l e ,
b y p r o d u c t c o k i n g ; a n d certain g e n e r i c operations, for
e x a m p l e , distillation. One o f t h e s e m a y eventually come
a l o n g w h i c h will a p p l y to the f a t t y a c i d i n d u s t r y , but
n o t h i n g a p p l i c a b l e to the i n d u s t r y is e x p e c t e d b e f o r e the
e a r l y 1980s. This is b a l a n c e d by the fact that the states a n d

the l o c a l p e o p l e are i m p l e m e n t i n g the a m b i e n t air q u a l i t y
p l a n s , the s t a t e implementation p l a n s , so that r e g a r d l e s s o f
w h e t h e r there i s a c a t e g o r y g u i d e l i n e o r no t , controls are
g o i n g t o be i m p o s e d .

The C l e a n Air Act also contains a n o t h e r provision o f
g r e a t interest t o the fat ty a c i d i n d u s t r y a n d that i s it d i r e c t s
the E P A to m a k e a s t u d y o f o d o r p r o b l e m s . Currently o d o r
p r o b l e m s are m e r e l y a d d r e s s e d as a l o c a l situation. They are
to r e p o r t t o C o n g r e s s on the n e e d for a national o d o r
c o n t r o l p r o g r a m . The E P A h a s contracted for this s t u d y
with the National A c a d e m y o f S c i e n c e . A task g r o u p in that
organization h a s b e e n w o r k i n g on this project. The d a t e o f
t h e i r r e p o r t a n d the a c t i o n s of C o n g r e s s i s p r o b a b l y several
y e a r s a w a y . C h a n c e s are with the charge o f over-regulation
that t h e r e wi l l not be any f e d e r a l involvement for some
y e a r s .

U n d e r the R e s o u r c e Recovery a n d Conservation Act , the
E P A is d e f i n i n g h a z a r d o u s w a s t e ( s o l i d w a s t e s ) a n d con-
trolling d i s p o s a l o f t h e s e so that g r o u n d w a t e r i s a d e q u a t e l y
protected. L a n d application is c o n t r o l l e d so that c r o p s in
the h u m a n f o o d c h a i n are n o t e x p o s e d t o h a r m f u l a m o u n t s
o f t o x i c s a n d so that the air in the vicinity of the d i s p o s a l
site also p o s e s no t h r e a t to h e a l t h . The E P A is also con-
trolling sanitary l a n d f i l l s that are u s e d for c o m m o n h o u s e -
hold ga rbage a n d r e f u s e so that environmental c o n s i d e r a -
t i o n s are p r o p e r l y t a k e n i n t o a c c o u n t in the operation o f
t h e s e facilities. The first p r o p o s e d E P A definition o f
h a z a r d o u s w a s t e i n c l u d e s the h e a v y m e t a l s w h i c h are on the
p r i m a r y d r i n k i n g w a t e r s t a n d a r d s list. Z i n c , c o p p e r a n d
c h r o m i u m are t h r e e of t h e m . S o , s p e n t catalysts o f this
variety from the fat ty a c i d i n d u s t r y are g o i n g to be classi-
fied as h a z a r d o u s w a s t e w h e n t h e s e regulations b e c o m e
final a y e a r o r so from n o w .

The significance o f this is that the disposal m u s t then be
to a h a z a r d o u s w a s t e a p p r o v e d facility. F o r s u c h approval a
landfill must have e x t r e m e l y reliable protection to prevent
the contamination o f g r o u n d w a t e r . A g r e a t deal o f p a p e r -
work will be involved a n d the cost will be m a n y m u l t i p l e s
o f the cost o f d i s p o s a l to a l a n d f i l l o f the type a p p r o v e d f o r
h o u s e h o l d r e f u s e . A f u r t h e r f a c t o r here is that controls on
sanitary l a n d f i l l s for h o u s e h o l d ga rbage a n d r e f u s e will
likely p r o h i b i t the d i s p o s a l o f l iqu id s l u r r i e s in l a n d f i l l s
receiving h o u s e h o l d ga rbage a n d refuse. The r e a s o n i s to
r e d u c e the v o l u m e o f leachate, w h i c h is the l iqu id d r a i n a g e
from a landfill. A r e d u c e d v o l u m e o f w a t e r will r e d u c e the
possibilities o f g r o u n d w a t e r contamination. The practice o f
p u t t i n g a s l u r r y into a sanitary l a n d f i l l u s e d for h o u s e h o l d
ga rbage a n d r e f u s e will p r o b a b l y be c u t off.

In a d d i t i o n to n a m i n g specific s u b s t a n c e s in s o l i d w a s t e s ,
E P A h a s p r o p o s e d test p r o c e d u r e s to determine i f the w a s t e
m a t e r i a l is h a z a r d o u s . The p r o c e d u r e s consist o f extracting
the s o l i d w a s t e w i t h an a c i d s o l u t i o n a n d testing it for
toxicity, f o r m u t a g e n i c e f f e c t s , a n d so for th . S o , down the
road it l o o k s like the d i s p o s a l o f s p e n t catalyst will be
expensive, a n d w a s t e materials with toxics w h i c h are
u n c o v e r e d in tests, i f any, may also be a p r o b l e m .
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