= fines “The fume stream entering the catalytic
7 cent rea must be above the minimum
crease emperature for the oxidation to oc-
phe” cur, there must be sufficient catalytic
N& urface area available to permit com-
d 1. Sipletion of the reaction and there must
. there RRpe sufficient oxygert available to meet
esult- | e oxidation demand of the material

A. R. DuprLey, Humble Qil &
Refining Co., Baytown,

1se of
when
antact

described
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-another plant for the recovery of hy-
drogen sulfide for use in a refinery,

W, L. Burns, Phillips Chemical
Co., Bartlesville, Oklahoma, pointed
out that an amwmonia manufacturing
plant must save all ammonia produced.
The present practices at Bartlesville
malke it possible to recover 450 tons of
ammonia -each year that have a value
of $15,000.

ViraiL LemMeerG, Shell Oil Co.,

small

HEN A NEW product is to be
manufactured it behooves the
anufacturing plant to determine the
ct, if any, of the waste products on

ns should answer the following
tions:

dyersely affect aquatic life? In dis-
ng any effeet on human life it is
SSumed that no manufacturing plant
uld wilfully discharge . sufficient
tity of any material to cause the

¢ term effects on human life of
inking water containing X concen-
tion of a certain compound over a
eriod of many years? The answer to
is question 1s not available in many
cases, and is not readily obtainable.
he effects of some waste materials
“known. Soluble fluoride salts in
rtain concentrations are known to
Gilse adverse effects on the bony
cture and the teeth in humans and
mals if ingested in drinking water
‘extended periods of time. There

zon-‘gifire s few other such examples but for
ulty B the vast majority of compounds the
be- ong term human effects of minute
ert givquantities in drinking water are not
are Bitknown,
te Data Available

fion In spite of the fact that precious
ihat Bittle data are available on this subject
for B here have be'en' no major c'utastropl}es
ted. § tom the discharge of industrial

AIR POLLUTION CONTROL ASSOCIATION

Y1ULLBUTUL

17

Houston, gave in some detail the re-
sults of experiments on the losses
from storage tanks painted in differ-
eut colors, 1t was found that the tank
painted a dark color may lose as much

as 2.4 times as much material as one’ "

that has been painted white,”

There were numerous exhibitions

of equipment and these attracted the
attention iof the.350 registrants at the
meeting. .} : ;

. EXHIBIT
T A

stream polluti
Compuny, St.

by JACK T. GARRETT

Mr. Garrett Is industrial hygienist and cxc‘ivi‘s"_" €

Jalr L]

on control for the Monsante Ci'»l'en:iic"“
Louis, Missouri. K

A

wastes. Indlustry, however, cannot take
full credit for this record. The major
credit should be given to the biological
life in the stream itself. Most of the
wet process wastes discharged {rom
industry today are in the form of bio-
logically oxidizable organic compounds
and the stream biota utilizes this ma-
terial for food. Even in the case of
highly toxic substances such as the

.organic nitriles, the stream bacteria

will degrade these compounds if given
time to adjust their enzymatic sys-
tems. It is the standard practice today
of at least one major chemical com-
pany to determine the ultimate fate
of any toxic substance in the receiv-
mg stream. It would be to the credit
of industry in general if more com-
panies followed this practice.

The problem of the possible dele-
terious effects of industrial wastes in
drinking water on humans or animals
is not one of recent origin. Pubtic
health officials have discussed the
problem for years and have conducted
bimited research in the field, Recent
emphasis on pallution problems have
highlighted this very complex ques-
tion. Research is now underway at the
Taft Sanitary Engineering Center of
the United States Public Health Serv-

INDUSTRIAL WASTES, JANUARY-FEBRUARY, 1957

ice (USPHS) on some aspects of the
problem. Mr. E. J. Cleary, Executive.
Uirector *and Chief Engineer of the
\Ohio River Valley Water Sanitation’
Commission (ORSANCO) in'a'pa
per presented at the 26th (1953) At
nual Meeting of the Federation: of
Sewage and Industrial Wastes Asso
ciation asked this very cogent ques
tion, “What toxic effects to man and
animals tiazy resuit from continued
consumption of water contaminated
with industrial wastes?’* This state-

ment represents a clear challenge to
industry. :

Chronic Toxicity Data

The situation is not by any means”

all bad because chronic foxicity data,

obtained in long term animal feeding
studies, are available on many com-
pounds. These data are sometimes
available in the literature, but all too
often, they have not been published.
They are frequently available from
companies that manufacture or market -
the particular product. This type of
information should be obtained when
available and used in studying effluent
problems,

The most serious toxicity problem

TOWOLDMON0046416
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TABLE 1

Toxic Levels of Acrylonitrile and Other Waste Components {7}

pound Max, P.P.M, at

Min. P,P.M. at 24 hr. Median Min. P.P.M.
which no deaths which deaths Tolerance Tota) Deaths
. ozcurrad ocecurred limits .
" Hydrogen Cyanide 0.050 0.075 0.069 0.100
Lactonitrile 0.100 © 0.250 0.215 0.500
20,000 30.000 24,500 30.000
50.000 60.000 71,500 70.000
60.000: 70.000 :,70.000 :

ing the manufacturing plant in pro- -
viding for* waste . discharges; is con-
cerried with thé effécts on aquatic life,
s “does riot. mean that the effects on
tmhan ' life are of nd’ corisequence, It -
simply means that the discharged sub-
stances are normally in such low con-
ntrations that no effects on human
life: would be expected. On the other
hand, these "concentrations do affect
dquatic life because they are being dis-
charged into the medium in which this
life exists. ; o ’
‘Data are riecessary on the effects of
pollutanifs oh*aquatic life for several
Teasons,’ the. principal reason being
that the appearatice of dead fish in the
ceiving stream has long  been con-
‘sidéred the ultimate evidenceé of bad
industrial practice. In addition to this
*n, damage to aquatic life is a vio-
o of many state fish and game
s. A third reason is the offense to
the aesthetic senses, The smell of dead
fish: is’ one that is seldom tolerated
‘with atty degree of appreciation by the
public..

E.lﬁt;c)s of Chemicals

A tremendous amount of data on
he. effects of chemical materials on
quatic organisms are available in the
:literature. There are at present some
very excellent compendiums of these
data. Probably the finest such work
" published in recent years are the two
. books published by the State Water
- Pollution Control Board of California.
These. are Waiter Quality Criterin
- published in 1952 and Water Quality
Criterie—Addendum No. 1 published
in 1954, One of the very excellent old
references for data of this kind comes
from the U. S. Department of Com-
merce, Bureau of Fisheries Bulletin
No. 22, Detection and Measurement
of Stream Pollution, by M. M, Ellis.
This latter volume was published in
1937, however, and much of the mate-
-rial is out of date, There are available
through the “Critical Review of Lit-
erature” which appears annually in
‘vage and Industrial Wastes, a fine

(NDUSTRIAL WASTES, JANUARY-FEBRUARY,

series ‘of literature reviews. on, this

ment of Health, Education, and Wel-
fare, Public Health Service publishes
a series of bibliographies on public

- health subjects. Some of these bibliog-

raphies are on the subject of the ef-
fects of industrial wastes on aquatic
‘and marine organisms. Two examples
of these publications are Public Health
Bibliography No. 10 on. “Industrial
Wastes Relating to Fish and Oysters”
and No. 13 relating to “Undesirable
Effects Upon Aquatic Life by Algi-
cides, Insecticides, Weedicides,” In
addition to the specific sources indi-
cated here, there are many journal
sources such as the industrial waste
journals, ichthyological journals, and
journals- of fshery biology. Many
journals published by State or re-
gional AAAS (American Association
for the Advancement of Science)
groups contain valuable references in
this field. If specific information can-
not be found in the available litera-
ture a query to the Biological Section
of the Robert A. Taft Sanitary Engi-
neering Center in Cincinnati, Ohio,
may be rewarding because at this lab-
oratory a very fine, bibliographical file
on the subject has been developed.

Available Toxicological Information

If after critically examining the fit-
erature, the manufacturer finds that
data on the material in question are
uot available, it would be prudent to
initiate action to obtain them. There
are several ways in which this can be
done. The most common method of
obtaining toxicological information is
to have it performed by either univer-
sity or private consulting laboratories.
If the manufacturer has the equipment
and laboratory space he can do the job
himself if he desires. If the latter
course is followed, the services of a
biologist should be obtained to consult
on the methods used and the interpre-
tation of the data developed. The cost
of this research is small if the goal of
the research is to obtain simple toxic
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. treatment design. Of coursé, much

; . and require little time. There are some
subject. The United . States Depart- *

- problem at this site several significan

3102680701
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levels to be used as guidés i waste Aluminum chloride,

the University could not -
project and get the resn
be of use to the plant ir
goals for abatement res
course of the discussion:

more extensive work can be done
which would develop a more gomplete
story of the toxic effect on the biolog-
ical life in the receiving stream. These
more academic studies. cost more gested that the Director «
money and take considerably more laboratory of the Texas
time. In any*case, the work should be - EX¥ind Fish Commission be
done because industry-today. cannot - s views on the subject.
afford to be wrong. A ; which is operated b
There are many methods: of per- mpletely equipped and
forming biological tests on- suspected dily, available source
pollutants. Industry is generally inter- fter extensive dis
ested in methods that are both simpl| -arine’ Laboratory
cided ‘that the wi
by, plant per
aboratory wit
an nce of the Lat
JThe tesults of this wor
blished’ in "the Texa
ience,’ are shown in ~
he’ data developed
e used as guides in
: treatment faciliti
nately constructed :
: Plant. In addition
these data were, and
valuate” the effectiy
e treatment. The e
¢ was set’ at one-ten
urs median tolerance
o xtremely restrictive
e circumstances it
reater limit was just
“there have never b
ties encountered in fi1
healthy fish and other
life in and around
5, attests to'the sout
sion, '

methods’ in the literature “for*the
tests. 2 9.4 5 Most tests of this type are °
based on toxicity of a specifi¢ materia] "
to fish ‘themselves, There have béen °
many acceptable tests perfected in
which other forms of aquatic life have
been used. For example, diatomes,
microcrustacea, and aquatic insect lar-"
vae, Most of these latter tests require
the services of a trained biologist and
rather extensive equipment and time. . :
Probably the reason why most indus- -
trial work is done on fish is because of
ease of handling the specimen, relative
ease in recording effects, and because
of the psychological value in actually
using fish. This latter reasor should :
not be overlooked becausé; to the gen-
eral publie, work of this nature on fish -
would seem a natural thing; whereas .
work on smaller aquatic animals would

seem highly academic. .~

Acryloni't.rilé

1t is appropriate to’ conclude this
discussion with a case history, Severa
years ago Monsanto_ Chemical Com- :
pany ‘decided to construct, facilities at ;
its Texas City Plant to manufacture »
acrylonitrile. In studying’ the effluen

completed it was de:
yEniine the toxic limits of

) ‘ compounds, - This
necessary because
available in the -

e in the effluent stres
again performed 3
aboratory of the Tex
Commission with
ce of the laboratory'

facts were uncovered.  The effuent .
would outfall into a section of Galves- §

ton Bay where fishing and hoatin
were popular. In addition; the particu
lar section of the bay in question wa
restricted in tidal flush-out by the’
Texas City dyke, and was commonly §
calied the “Texas City Pocket,” It was

also discovered by examining the ljt
erature that there was no data avail-
able on the effects of acrylonitrile, hy-
drogen cyanide, or any of the known &
waste ¢omponents on, marine organ- |

isms. It was found, however, that
some years before the University of
Houston had determined the effects of
alominum chloride on marine organ-
isms for the plant.®

- The "problem was discussed with
the University of Houston professor
who had supervised the work on

ch as Test Fish

-year-had elapser he
ects and during t
ter a very serious -
rred along ‘the Gulf (
hich affected the fish I
derably, The specime
perch or Lagodon rhom
ot nearly so prevalen
at were trapped for y
dy as were those us
Y1ous work, For this r.
are not nearly as signi
20tained in the cyanide
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Aluminum chloride. He stated that
the University could not undertake the
project and get the results in time to
be of use to “the plant in establishing
Foals for abatement research. In the

gested that the Director of the Marine
laboratory of the Texas State Game
d Fish Commission be contacted for
s views on the subject. This labora-
ry, which is operated by the .state, is
mpletely equipped and is close to 2
dily available source of test speci-
en, After extensive discussions with
Marme Laboratory Director it

formed by plant personnel at the
rine Laboratory with the advice
assistance of the Laboratory staff.

=

ished in the Texas Journal of
ence,” are shown in Table 1.

ere used as guides in planning the
jaste treatment facilities that were
Itimately constructed at the Texas
¥ Plant, In addition to the above
) these data were, and still are, used'
“evaluate the effectiveness of the
ste treatment. The effiuent objec-
Ve was set at one-tenth of -the 24
hours median tolerance limit, This is
an ‘extremely restrictive limit but un-
= der the circumstances it was felt that
greater limit was justified, The fact
that there have never been any diffi-

Cllties encountered in ﬁudmg all types
i of -healthy fish and other forms of ma-
ine life in and around the plant out-
\falls, attests to the soundness of this

Some time after the cyanide work
as completed it was decided to deter-
ine the toxic limits of some chlori-
ted compounds. This was consid-
ed necessary because no such data
ere: available in the literature and
Stiall quantities of these compounds
ere in the effluent streams, The work
a5 again performed at the Marine
boratory of the Texas Game and
ish Commission with the help and
dvice of the laboratory’s staff.

inperch as Test Fish

A year had elapsed between the two
Tojects and during the intervening
inter a very serious freeze had oc-
urred along the Gulf Coast of Texas
which affected the fish population con-
iderably. The specimen used (Pin-
erch or Lagodon rhomeboides) were
ot nearly so prevalent. Even those
that were trapped for use were not as
hardy as were those used in the pre-
vious work. For this reason the data
are nat nearly as significant as those

Zobtmncd in the cyantde work. This is
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.s‘course of the discussions it was sug- "

TABLE 2

Toxicity Levels of Some Chlorinated Solvenis Tolerdnce

Less thon

1
1
1
1

More than
Compound V. deaths Y2 deaths
, 2~dichloroethan9 150 ppm 175 ppm
, -dichioroethane 250 ppm 275 ppm
; 1, 2-trichlorosthane ......... 150" ppm 175, ppi
, 1, l-trichloroethane oo 15 ppm 100 pp

also the reason that the work has.’

never been published. These data ap-
pear in Table 2, -

The experiments in which these data
were obtained were carried on for a
period of 48 hours. It was originally
intended that 48 hour median tolér-
ance limits would be calculated. How-
ever, due to the difficulties . encoun-
tered: with the specimen these calcula-
tions were never made.

Because it was felt that these fig-
ures only represented the general
range of toxicity, one-tenth of the les-
ser figure in each case was used as the
effluent objective,

There are certain limitations that
must be considered in toxicity studies
on aguatic or marine fish, One of these
limitations is that of possible syner-
gism, The interaction of non-toxic
concentrations of many individual
compounds may lead to a toxic effect,
This, of course, can be determined by
testing the effects of the combined
waste on appropriate aquatxc or ma-
rine organisms. However, it is seldom
possible fo accurately determine be-
forehand the concentrations of indi-
vidual waste components,

The other major fault with fish tox-
icity studies per se is the fact that they
do not take into consideration thé ef-
fect on the predatory cycle at wark in
the receiving stream. In short, fish
toxicity studies do not give any indi-
cation of the effects of the compound
being tested on the lesser forms of
aquatic or marine life. To quote Dr.
Charles E. Renn of John Hopkins
University on the subject, “Living
things are essentially devices for col-
lecting and dissipating energy. When
organic wastes are added to water,
energy is added, and the bacteria, pro-
tozoa, and an ascending predatory
hierarchy of animals tie the carbon,
hydrogen, and nitrogen and sulfur in
the waste to oxygen, It is desired to
burn as much carbon to carbon diox-
ide as possible with as little living resi-
due as possible. This is best done by
having one animal prey on arother,
the predator fed to another, and so on.
With each conversion there is a loss
of energy as carbon dioxide. If a sys-
tem js loaded with materials that limit

INDUSTRIAL WASTES, JANUARY-FEBRUARY,

ced it is 1mpossxblc to ‘takead

. Burdick, . Caltsoff, W., B.

the vanety oi hfe that can be sup

" This entire dxssertatlon p )
the lack of comprehensxve data’ on: th

orgamsms It also indicates that ifar
scientific dzsmphnes are required.;to
properly evaluaie and abate-,water
pollution, The-chemical industr
long attempted t6 handie their. was
problems with chemiists and engin
alone, perhaps the addition 6f perso
nel trained in the life sciences and the
medical sciences woyld make the abates
ment team more complete,
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