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THE POLLUTION PROBLEM IN THE WATERS OF THE
INNER ATLANTIC BEGHT
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The disposal of mdusti"lal wastes by barge mto the outer waters

of the inner Atlantic bight—sometimes referrad to as the ‘‘Mudhole”’
area—calls attention to what is probably the most serious and diffieult

" problem in fisheries conservation yet encountered on our Atlantic

coast. It is the problem of conserving the ocean and tidewater area
within a 20 mile radius of Scotland Lightship—including Upper and
Lower New York Bays, Raritan Bay, and Sandy Hook Bay—which is
of vital importance to what are, collectively, among the most valuable
fisheries of the Atlantic coast. To date, the progressive increase of
pollution within the area has reached the point where large tidal and
ocean sections have already been so damaged as completely to wipe
out certain of the fisheries and to severely injure some of the others.
Along with this damaﬂe to the fishéries has come the increased menace

to health from polluted bathing beaches and bad atmospheric condi- -

tions, with the result that heavy pressures are now being applied
toward the abatement of some of the pollution in certain of the tide-
water areas.

he disposal by barge farther from shore of titanium dioxide
wastes (similar in composition to the ‘“pickle liquor’’ from steel mills),
activated sewage sludge, and dredged bottom materials, is one of the
results of these pressures.

When the offshore disposal of pollutants by barge is to be evalu-
ated in the light of the conservation problem, two facts must be con-
gidered: Tirst, the offshore waters within this inner Atlantic bight
are probably of equal, or greater, importance to the fisheries when
compared with the tidewater section; second, the damage already
wrought in the tidal area has been the result of the gradual increase
in the quantity of disposals and pollutants, and not the result of any
one project. In fact, it seems more than likely that if ‘‘dilution’’ was
to he the sole basis for permitting any single dispesal project to
exist, then nearly all disposals in the damaged area would continue:
each would be contributing only a small amount of damage in terms
of the whole area. '

In short, pollution is a problem of gradual increase in the quan-
tity of disposals and pollutants and a progressive change in environ-
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ment toward an unsuitable condition for either the aquatic life itself"

or for its capture and use by man. Pollution is by no means just a
matter of fish kills and ‘“toxicity’’; and to evaluate a disposal merely
upon this basis, together with the degree of dilution, is to foster the
gradual increase of pollution. It represents the piecemeal approach
to conservation which William Vogt, in his excellent book ‘‘Road to
Survival”’, has so convinecingly shown to have far reaching and disas-
trous results.

Type or ConsmErATION (GIVEN TO THE PROBLEM

In view of the foregoing, it is discouraging to note that the con-
sideration given to this industrial waste disposal project, by various
individuals and groups (N. Y. Conservation Dept. excepted) has been
almost entirely of this ‘‘piecemeal’’ type. The ‘‘woods have not been
seen for the trees’’ and the conservation problem involved has been
conceived in terms of the disposal project, rather than vice versa. In
other words, the conservation problem has been conceived in terms
of possible lethal or toxic effects from this one disposal, rather than
in terms of the total fishery environment and unfavorable, progressive
change through this and other disposals, present and future. And
as we have seen, lethal effects are by no means necessary for the
complete destruction of a fishery.

Some of the details of the ‘‘official’’ considerations given to this
disposal project are also significant in the light of our conservation
problems. Tor example, much attention and weight have been given
to certain opinions sought and received from competent and outstand-
ing oceanographers, and professors of chemistry and zoology, in the
unfounded and irrational belief that proficiency per se in these fields
of science is a guarantee of equal competence and experience in the
" field of conservation. Some of the comments of these ‘‘experts’’ are
revealing: one expert, for instance, recommended dumping ‘‘in the
Cholera Bank area’ when east winds were expected, little realizing,
apparently, that the waters on these tiny banks are only about 60
-deep and that the banks are literally crowded with fishing craft during
- large parts of the year; another expert stated that the ‘‘precedent
would be an extremely good one to set . . . and would be a great
improvement to the biological economy of the country’’ (whatever that
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phrase may mean) little realizing, apparently, that the dumping point
then being considered was the approximate center of one our country’s
most concentrated and valuable: fishery areas. Other experts stated
that the wastes should be discharged at the surface, while others
recommended it be dumped near the bottom, ete., etec. One searches
all these comaments in vain for evidence of an awareness and under-
standing of the historical facts of our pollution problems as these
relate to the conservation of fishery resources. And in only one
opinion was mention made of the value of the area as a fishery resource.
This opinion, incidentally, recommended disposal far outside the
fishery area.

Finally, it is also of significance that the bias of the opinions
noted above was brought into the picture partly as the result of another
apparent, curious belief, namely: that disinterestedness is essential
- for objectivity.

Tae VALUE oF THE AREA As A FisHERIES RESOURCE

In order fully to appreciate the seriousness and difficulty of this
~conservation problem, it must he realized that we are dealing with a

situation wherein one of the world’s largest centers of population and
industry is adjacent to one of the world’s most valuable fisheries area;
and the dilemma is further heightened by our traditional disregard and
unawareness of the natural balances essential for the maintenance of
our resources. Still further, we have been in the habit of judging the
merits of the type of use to which a resource environment should be
put, solely upon the basis of whether the ‘‘indutrial’’ use is more
valuable than the resource which the environment supports. This
shortsighted habit has often been mistakenly considered to be justified
under such terms as: ‘‘the progress of civilization’’, and ‘‘the wheels
of progress’’. Indeed these very terms have been used by some in
this present situation, and one of the ‘‘experts’’ earlier referred to
informed the writer: ‘‘after all, we must have our storage batteries and
other things.”’

The inner bight area is unique as a fisheries resource. Its outer
waters are a concentration point for many food and game fishes which
migrate seasonally to this region. They are caught there by hundreds
of thousands of persons each year, and this activity represents, in boat
fares alone, more than $1,000,000. Its value as a ‘‘human refuge’’
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‘has an inestimable, recreational importance, and its economic and
social significance is reflected in real estate developments, salt water
fishing equipment, and other activities along the coasts of New Jersey
and Long Island. It has been shown by Westman and Neville*, for
instance, that more than 2000 chartered tuna fishing trips were made
from the village of Freepott alone, during 1941; that this activity
accounted for approximately 9,000 man fishing days and reprasented
only slightly less than one-fourth of the tuna fishing activity in the
inner bight area that year, which incidentally took more than 2,000,000
Ibs. of tuna.

Shortly after the tuna, albacore, and ocean bonito have moved out
of this area in the fall, Boston mackeral move in. Last year, the con-
centration of mackerel in the vicinity of Ambrose and Scotland Light-
ships was so great, it is reported that some of the ‘‘open’’ sportfishing
boats from Sheepshead Bay (some of which are more than 100’ in
length) waived fares and, in effect, used the passengers as commercial
food fishing crews. The result was that thousands upon thousands
of pounds of mackerel were harvested for market purposes while at the
same time providing sport and recreation for the anglers. (It should
be mentioned that there is an abundance of mackerel on our Atlantic
coast). .

In addition to the foregoing fisheries, there are aprpoximately
fourteen bottom fishing grounds distributed throughout the area.
These grounds are used by the approximate 200 ‘‘open’’ angling boats
of nearby Long Island and New Jersey. During the spring, these
boats specialize in mackerel and blackfish; while during the summer
they cateh fluke, porgies, sea bass and blackfish. In late fall and early
winter, codfish are also taken in large numbers by these boats.

The outer waters of the inner Atlantic bight also support an otter
trawl fishery, which in the past has accounted for about 3,000,000 1bs.
of whiting annually; in addition to perhaps 100,000 Ibs. of fluke.
Lobster and sea bass pots are also present in these waters.

In the more inshore, ocean waters, i.e. close to the beaches, there
exist: 1. surf fishing for striped bass; 2. surf fishing for wealkfish;
3. one of the heaviest concentrations of surf clams in Long Island
waters, which cannot be used for food purposes on account of pol&ltion

* The Tuna Fishery of Long Island, New York. (Published by Nassau County, New York,
May, 1942.)
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(Long Island produced about 300,000 bushels of surf clams for food
purposes each year).

With reference to what we have considered as the ‘‘tidewater’’
" area, i.e. Upper and Lower New York Bays, Raritan Bay, and Sandy
Hook Bay, it should be pointed out that the Lower Hudson River
supports a managed shad fishery, which varies from about 2,000,000
to 5,000,000 1bs. annually, and represents the spawning ground for this
fishery. The Lower Hudson River is also a spawning ground for
striped bass. More than a quarter of a million pounds of the shad fishery
are harvested by nets in Lower New York Bay. The Raritan River
also supported a shad fishery at one time, but this has gone the way
of the Delaware shad fishery, and no longer exists: pollution and other
- environmental changes have taken their toll.

Finally, studies now being conducted by the Bureau of Marine
Tisheries of the New York Conservation Department suggest that this
tidewater area of the inner bight, together with the waters of extreme
western Long Island Sound, is the most important spawning area of
the menhaden in the waters between Cape May, New Jersey, and
‘Montauk Point, New York. Upwards of 200,000,000 1bs. of menhaden
are taken in this larger portion of the Atlantic bight, and this alone
represents one of the largest fisheries on our Atlantic coast. Menhaden
are highly tolerant of pollution; in fact seem to thrive upon the enrich-
ment from some degree of organic waste disposal. But menhaden, too,
have their limits; and if the importance of these tidewaters is as great
as is now indicated, they need to be preserved from further environ-
‘mental change.

ImmEdIATE EFFECTS FROM BARGED DISPOSALS

At the various hearings held on this disposal method two years
ago, and at meetings of other groups since that time, the writer has -
emphasized the following:

1. During the research studies on the tuna fishery conducted in
1941, and since that time, it has been observed that the discharge of
sewage sludge by barge near Scotland Lightship, produces large areas
or blocks of turbBid water; that these blocks hold together for long
periods of time (a day or more during relatively calm weather) and
frequently drift down upon the anchored tuna fishing boats. When



this occurs, it spoils the fishing and many boats pull anchor. It was
pointed out that the barged industrial wastes could be expected to
produce even larger blocks of turbidity with correspondingly greate1
effects, if not far more serious ones.

2. The use of any piecemeal approach in evaluating whether or
not barged disposals should be made, i. e. the toxic or lethal effeets
from one type of waste, and the conducting of observations, experi-
ments, ete. thereon, could only result in encouraging the further in-
crease of pollution in the area. .

3. Science is limited in such matters, in that damage has to take
place before science can actually measure it; and even in such an event,
science may require years to do so, if at all.

In view of the foregoing, some recent events seem significant:

1. Tuna fishing captains have reported on several occasions that
blocks of turbidity from the barged industrial waste have interfered
- with their fishing and necessitated their weighing anchor.

2. At a meeting of the Atlantic States Marine Fisherics Com-
mission held in New York early this year, it was stated by Mr. Seth
Hess, Director of the Interstate Sanitation Commission, that plans
were to double the amount of sewage sludge being disposed by barge
in the ‘““mudhole’’ area. '

3. The preliminary report on the disposal of industrial wastes
at sea by Woods Hole Oceanographic Institution, shows that large areas
or blocks of turbidity are indeed formed by the operation; further that
the iron content of the sea water was as much as 100 times that which
could be expected in the area, at a distance of 15 miles from the dump-
ing barge, and that plankton were ‘‘stunned’’ at a distance of nearly
-one mile (the farthest reported upon).

4. The piecemeal approach, which the Woods Hole Oceanographie
Institution report represents, was responsible for a feature article on
page one of Section II of the New York Herald Tribune for Sunday,
July 25, which states in headlines: ‘‘Following Scow That Empties
Sulphuric Acid in Sea, They (scientists of Woods Hole Oceanographic
Institution) Find Answers to Industry’s Question: Where to Dispose
of Chemical Waste?’. '
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This same approach has also been responsible for other, similar
conclusions, in other publications. In short, it has already encouraged
the further increase of pollution in the area; and to those scientists
who may claim that this is not their own responsibility, other seientists
can justifiably say ‘‘Nonsense!’”” The time has long past when
scientists can assume this irresponsible attitude, and long get away

with it.

Furure NrEps

In view of the alarming inadequacy of the consideration given to
this pollution problem, and because of the fact that waters outside the
three-mile limit are a jurisdictional no-man’s land, two immediate steps
would appear urgent:

1. A campaign of public enlightenment into the nature of the
conservation problem involved and the urgency of its solution.

2. The establishment of an authority which is reasonably immune
to political expediency and other pressures, to check further increase
of pollution in the area and to abate some of the pollution now within it.

3. The location of disposal areas outside fishery areas, and from
where pollutants cannot enter the fishery areas. This should not dis-
courage the development of methods for reclaiming, treating, or other-
wise using to advantage, wastes at their source. (This was the position
taken by the N. Y. Conservation Dept. at the hearings held on the
subject two years ago.)

J. R. WEsTMAN
Feeport, New York
August 15, 1948
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by La As %ﬂlﬂbm, #&ﬂhimﬂ, e G June 30‘ 1943
Chief, New Fng. Fishing Banke Inv., woods Hols, Mass,

onferences with Tr, Jemes H, Vestaan,
Biologiast, New York :tate Consexvation iept,

¥, Taok Brawley,
3alt water FPlahing Hditoy,
Hew York Jourpnal /meriean.

e O G, Dals, 2.,
Vice Pregident,
Atlantie Const Anti-Pollution Lesague.

On Juns 22 I went to New York at the invitation of lr. Westman to confer with
him snd with the other people mentioned regurding the pollution in the New York
area, I was met ut the plane by Ir. Vestmen and Jaok Brawley,

jia three dlascussed the sports fishery, the pollution situation, and the
investigations being condusted, Iveryone was very ocordial,

The pext day I hsd lunch with %esgtmen, Dale and John Lloyd, Public Relations
Representative of the National Leed Company. It was Vestman's idee to expluin
the situstion to Lloyd snd Tele sznd to sound out the Wational Lead Company on the
possibility of additional fumds for s study of the pollution problem as a whole.
From these disgussions I learned or have good reason to belleve that the following
thinga exiast or have happened:

(1) W%estman und his immediste superior, ilfred Tucker, have
_ been subjested to pressure to either stop their spposi-
tion to the woid dumping by the National lesd Company
or come up with a conorets reason why it should be pro-
hibited,

(2]} The altsrnate process for disposal of the aeid which
Westman had cleimed was avalleble appears t0 be a
patented process developsd by an independsat engineer.

"~ As fur as den be learned it is etill in & test-tube
stage and none of the people I talked with have
definite information thet it is practical or availsble.

{3) Opposition to the Fish and Wildlife Service is not
violent any more.

{4) Tha National Lead Company hes selscted asveral alternate
points at whioh they would be willing to dump their
wuste agid if requested.to do so. In conneetion with
tiis, 1 stressed that no chenge should be made in the
present plan without full informstion and consultation
with the Atlsntioc States Marine Fisheries Commission,
the Woods Hols Qoespographic Institution and the
Fieh und Wildlife Servive.



(5) Jeok Brawley hes had a chart prepared by some of the
moye experiensed sports fishermer showing the major
sport fighing areas. I am impressed by the extremely
poor information on the fishing localities, species
and smount taken, and valus of the fishery, Thers is
slmost 1o information aveilable om the activities of
.the fishing fleets which would permit a rational
coordination of fishing and waste disposal activitioes.

(6) Thers are numercus rumors to the effect that other
ocompanies expest to take advantage of the precedent
set by the National Isad Company and diapose of other
weste products ef mea. Certain municipelities also are
planning to cpllset sewsge into trunk lines and diaspose
of it at sea. ‘

{1) Westman gontends that while the National Lead Company
may hot interfere with fisghing, the inoreasing
digposal of waste in the New York bight will sooner or
later csuse serious damsge to the fishery. I sgree
that there is considerable merit in his contention and
I believe that an intelligent conaiderstion of the
problem oen be mede only after s careful survey of the
kind and extent of fishing end the kipd snd extent of
poll“ﬁi@n-

LERiIon #illiam ¥. Royce,
e -~ Mr, Rnymmtt' Buller.




From: The National Lead Company
Titanium Division '
111 Broadway
New York, N, Y.

Background Memorandum on

Waste Disposal From the

Sayreviile Pigment Flant.

The material in this memorandum
is primarily for background in-
formation. If you desire to use
cany or all of it, it is released
for publication upon receipt.

The operation of the 265-foot waste-disposal barge, "Sayreville,"

to begin late in 1947, climexes thirteen years of intensive study of waste

: ) 4
disposal problems of ‘its Sayreville, N. J. plent by the Titanium Division

of the National Lead Company =-- years in which $10,000,000 was spent on
researcﬁ, expefiment and operation of various disposal methods.

Dilute sulphurié acid -=- acid constitutes about 8.5 per cent of
the total liquid waste from the Sayreville plant -~ is an unavoidable
~waste from the production of titenium dioxide pigment, an industrial
process essential to our economy. Rapid expansiocn of the Sayreville
plant since it was opened in 193l has made the problem of waste~disposa1
an increasihgly difficult one. Illustrative of tﬁe magnitude of the task
is the fact that Sayreville's acid disposal probleﬁ is fifteen times

greater than that of the largest steel mill in America.



The program on which the Titanium Division now is embarking at
en additional cost of $2,0C0,000 -~ contemplates the further dilution and
neutralization éf the waste in the se¢a at a point bver the rocky Hudson
River Gorgég thirtcen miles south-southeast of Scotland Light Ship, 10
miles from the New Jersey Coast, and about 5 miles south of the nearest
extreme 1imit of the fishing grounds knewn as the "Mud Hole.!

The most intersive study; cérried on net alone'by the Titanium
Division's technical staff; but by independent sources, indicates that this
is the only practical method of disposing of this unavoidable waste from
the production of titanimm pigment -~ giving due consideration not only to
the exigencics of production, but to the demands of public health, thé
question of water polluticn; and the interests’of private and commerciai
fishérmen and sportsmen gencrally.

The testimony of the most competent experts available indicates
that thé injury to maerine life, if any, wili Ee so small as to be insignifi-

cant. There will be no meaSurgble alteration in the nﬁmber, location or
habits of fish in the arez, nor any detgrminable diminution in the volume
of plapkton - microscdpic marine lifc which is the bas: of the food cycle
in the sea -~ as a result of thess operations,

It is the purpose of this memorandum to state the background of
the problem, the research and experience that have led to this sclution,
and the méthod of operation which will be followed in our program of

disposal at sea,



T. Titanium

The Sayreville Plant of the Titanium Divisioﬁ is loéated on
the South Bank of the Raritan River,‘between the New Jersey Communities
of South Amboy and Sayfeville;

Its principai product is titanium dioxide, a commercially im-
p;rtant and unique pigment, with many industrial uses for which there
is no satisfactory substitute.

As a pigment, ﬁitanium is whiter than any other, and has hid-
ing power -- the ability to cover a surface -- five to ten times greater
than any other pigment. Titanium has a higher refractive index -- or
light reflecting quality -- than diamonds.

Titanium pigment is also unique in that it can withstand heat
‘without losing its whiteneés. For that reason, titanium pigment is used
in white~-wall tires, and in other white rubber products in which the
pigment must withstand the heat of the vulcanizing process without
yellowing; .

The heat-resistant qualities of the pigment also make possible
its use‘in high temperature baking epamels.

Titaﬁium is used extensively in enameling electric refrigerators
and other enameled pr§ducts, in coated papers, and in many other products

in which whiteness, hiding power, and heat resistance are important.
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II. Sources of Titaniwm

Relatively common in non-commercial quahtities, titanium ore
(called "ilmenite") comés today in sufficient volume for industrial use
from only threé placés in the world -~ Norway, India and the MabIntyre-
Development in the Adirondack Mountains in Ngw York.

The Maclhtyfe Mine was first openea more than a century agoy but
was abandoned when it was found that impurities'in the iron ~- among them
what we now know as titanium -- made commercial use of the ore impréctical
at that time.

: Thevmine was reopened at the instance of the government shortly
before World War II, when the world situation made the continued availabil-
ity of foreign supplies uncertain. Iron ore from thé-mine is sold today --
but.the mine is operated chiefly for the titanium, or ilmenité, ore,

The ore is brought to Sayreville; where it is treated to recover
the titanium dioxide. An important part of the process demands the use

of sulphuric acid to separate the pigment from the ore.

III. - The Disposal Problem

At maximum operation early in 1948, the Sayreville Plant will have
to dispose of 1,350 tons of liquor a day. The total tonnage will contain
368 tons of sulphuric acid, and L7l tons of iron sulphate. This corresponds

to a chemical analysis of 8,5% sulphuric acid, and 10.9% iron sulphate.

The balance is water.
~

As noted above, the magnitude of the dispoal problem has

been constantly increasing since the plant was opened, as the result
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.of expansion programs in 1936 and 1938, further expansions necessitated

.by war requirements in 1941 and 19LkL, and the current expansion which

began in 1945. | '

| When the plant was first put into operation in 193k, the volume
of waste was small., The solids wefe disposed of in lagoons, and the re-
mainder of the waste was dumped into the Raritan River. Thé quantity enter-
<ing the river was so small and the dilution.so great, that it was virtually
impossible to-detect its presence after .it héd ehtered the river,

As the plant grew, however, waste disposal became an increasing
problem; and the company began an intensive research campaign in an effort.
to\solve it. The company drew on the work done by the Mellon Institute
on steel pickling liquor disposal, on its own technical staff, for it is
a leader in.thevacid recovery business, and on research, suggestions and
recommendations made by independent consulting engineefsvand waste dis-
posal experts.

Even in the initial stages, it was demonstrated that disposal
of any part of the waste in‘ponds near the plant was unsatisfactory,. be-
cause of the enormous volume involved. Neutralization of the acid with
lime before it was discharged into the pond was tried -- but it was impracti=-
cal for a number of reasons.

Neutralization of the anticipated waste would require more than
150,000 tons of 1imé a year, and would result in waste products of more
than 1,500,000 tons a year == cohtaining more than 100,000‘tohs of iron
hydroxides and more than 340,000 tons of calcium sulphate in close
physical combination with the iron impurities, and it would still be

‘necessary to dispose of this enormous tonnage of solids.
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Even if enough land Were available for a duﬁping ground, and the
waste dumped in pits or ponds over a period of years, the material would
endanger the underlying water table of the entire area both for industrial
and private use. Our technicians advise us that oxidation and leaching
of the products of neutralization would occur, and chemical solutions would
result which would permeate the water tablé,

The danger to the water supply would probably not evidence itself
for £he first few years o@ the opération, but, when finally it‘bedame
evident, it would be too late to remedy the qaﬁage.

Nor could neutralized'waste be dunped in the Raritan River, for,
although the acid would Be neutralized, the calcium sulphate which would
result is insoluble, and would sink to the bottom of the channel -;
quickly filling up the river and blocking navigation.

‘For these reasons, neutralization of the waste products offered
ne solution to the problem -~ would, in fact, thﬁ aggravate it if con~
tinued over any substantial period of time,

There has been widespread discussion of acid recovery as an
alternative.

The Sayreville pigment plant is an enormous user of acid -- con-
suming between $11,000 and $12,000 worth every day. Tt would obviously be
ideal if a process could be developed by which we could recover énd re-use
acid from our waste -« thus matefially lowering the cost of new acid re-
‘quired in the production of titanium pigment. It is in the company's inter-
est to continue research in an effqrt to get the "last squeal out of the

pig," to make the maximum use, in other words, of acid which at present

is wasted.
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In addition to the lass from having t§ disgard acia, the present
program for disposal at sea cal¥s for the abandonment of an original in-
vestment of $1,463,000 iﬁ existing experimental recovery plants -- and the
expenditure of approximately $2,000,000 for the bargé, shore installations.
and adaptation of the plan£ to the new dieposal method.

Certainly National Lead Compeny aad its Titanium Division would
nbt underiake these tremendous costs if a saiisfactéry method of acid re-
covery covild bve foud, The COmpanj has drawm on the work done by the
Mellon inssiSuta jﬁ steel pickling liquor disposal, on the research of
its own terhiical experts and upon the experiments of independent consulting:
engineers and waste disposal experts in an effort to find a workable method\
of recovering this acid -- without success,

The work done by the Mellon Institute on the waste products of
the iron and steel industry -- cven though the scale of waste in these in-
dustries is much smaller than that facing the Secyreville plant -- has
failed to show any satisfactory solution to the rrchlem. 'fhe Mellon In-
stitute's work, incidentally, is similar to our owmn prodlem, since the
steél industry's waste product consists of dilute sulphﬁric acid contamin-
ated with iron salts. *

Because of the tremepdous_savings that could be effected by a
practical process for acid recovery,lNaticnal Lead Company will continue
*o call upon its own oxperts, and upon other sources for continued study
of the problem. |

One thing should be made clear at this point. Notwithstanding

the above facts, some persons claim that there are processes of acid re=-

covery which will do this job. The Natiopal Lead Company has thoroughly
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investigated e§éry known method '-= either existing or in the course of devel-

opment -~- and not one 1s practical for the particular problem at the Sayre-

ville plant.

IV, Practical Disposal

The net effect of thirteen years pf research in every form of disf
posal demonstrates that the dilute Sulphuric acid waste from the Sayreville
plant mﬁsﬁ.be literally EBEQﬂE.EﬂéZ until and unless fechnical scientific
advances nrovide a method, not yet attained, from either a physical or
gconomic point of view for using them.

The problem of throwing away L,350 tons of waste liquor a day is
not an easy one. This waste comes from the plant every day'it operates —-
2l hours a day, 365 days a year. The only way to halt its accumulation is
to shut down the plant‘—f which presently gives direct employment to |
approximately 1,150 persons in the area, and indirectly affects the liveli-
hood of hundreds of thguéands of New Jersey Citizené and their families.

It cannot, as we have shown, be pumped: into pits or lagoons
adjacent to the plant with or without neutrslization. There is no£ enough
land.available for‘thevlongurun disposal requirements -- and if there were,
such a staggering amount Qf waste might ultimateiy contaminate the under-
-lying water table for the entire region; |
' The State of New Jersey ordered the compaﬁy to ceése its disposal
of the waste in the Raritan River. And in the absence of dny usable method
of recovery thére is only one possible solution to the problems: Disposal

. .
at sea. '



V. Disposal at Sea

!
When the failure of other methods left dispesal at sea as the only

alternafive, the National Léad Company began an extensive series of studies
to determine the best practical area for disposal, and the most advisable
method of discharge from the barge which would carry the waste to sea.

Marine biologists and oceanographers were consulted; practical
tests which simu]atcd, so far as possible, the conditions which would re-
sult from the disposal were conducted; and the problem wes presented to the
Fish and Wildlife Servicec of the Department of the Interior and the Atlantic
States Marine Fisheries Commission.

The final plen for disposal of the waste, and the selection of the
designated disposal aréa was worked out by the Fish and Wildlife Service in
cooperation with the Atlantic States Marine Fisheries Commission and the
company, after ail the available expert advice had been dbﬁsidered.

The designated disposal point is a two-mile square area over the
old Hudson River Gofge -- a deep, rocky channel through the ocean bottom
through which the Hudson River once flowed té the edge of what is now the
continental shelf. This gorge ——- through which a resiéual current of .2
knots per hour flows out to sea -- isvconsiderably deeper than the surround-
ing area. At no point is the’depth of water less than 150 feet -- and‘in
most parts of the dispoéal area the depth is in excess of 180 feet;

It is located some thirteen miles south-southeast of the
Scotland Light Ship, approximately ten miles off the New Jersey

coast, and its northern limit is five miles from the most extreme
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southerly boundary of the fishing grounds known as the "Mud Hole.!" (See
chart attached.) | )
In announcing its findings on Disposal at Sea, the Fish and
" Wildlife Service declared that "it has been found that the acid which
will be widely distributed in the very great volume of sea water will be
quickly neutralized, and that other waste products will be rapidly dis-~
sipated by ocean currents. The Service believes, therefdre, that the
hazard to the fisheries will be insignifi@aqt."

To assist in assembling the information upon which the Fish and
Wildlife Service based its opinion,‘Mr. Wayne.D. Heydecker, Secrstary-
Treasure= of the Atlantic Sﬁates Marine Fisheries Commission, called ’
together a nanel of that organization's consultants. The opinions of
such authorities as Dr. Columbus 0'D. Iselin and Dr. Alfred C. Redfield,
respectively Director and Assistant Director of the Woods Hole Oceano-
graphic Institution, Dr. Norris Rakestraw of Brown University, Dr. A. E.
Parr, Direcfor of the American MUSeum-of Natural History, Dr. Thurlow C.
Nelson of Rutgers Uhiversity, Dr. G. E. Hutchinson of Yale Universigy,
Dr. Ross F. Nigrelli of the New York Zoological Scociety, and btﬁers were
obtained. Records of oceanic circulation in the area off New York were
proevided by the U, S. Coast and Geodetic Survey and opinions were ex-
pressed by representatives of sportsmen's and commercial fishery organiza-
tiong.

The waste will be discharged from the bérge, capable of carry- _
ing 3,200 tons -- or more than three-fourths of a day's waste ~-- while
thé barge is in‘mctioh in the designated area. The waste will be dis~-
charged from é point 10 to 15 feet beneath the surface of the ocean, and
it is estimated that it will take two houfs to complete the discharge of

the complete load of 3,200 tons of waste.
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The waste will consist of 8.5 pef cent acid -- or 270 tons out
of the total liquor of 3,200 tons -~ and 10.9 per cent iron sulphate --
or 349 tons. Turbulence of the water in the wake of the barge will so
agitate anq mix" the waste liquof with seawater that a further dilutien
to one part of acid in some 30,000 parts of seawater will take place
almost immediately --- 2 dilution so great that it will be almost impos-
sible to detect the presence of the écid. |

aith such a dilution -~ or of any dilution even approaching it
~- the élkalinity of the seawater will almost instantly neutralize the
acid, in the opinion of experts -- so that actually no acid will be present
in the ocean after the barge has completed its diséharge of waste matter.

The method finally chosen -- discharge beneath the surface from
a moving barge -- in the opinion of many experts, represents the best
possible solution. It was felt that to discharge the waste on the bottom
from a stationary barge would leave relatively high concentrations of the
waste 11 a small arca where; because of the lack of agitation of the
water on the ocean bed, it would require & innger period for dilution
and neutralization. |

In horizontal disdhérge near the surface, the dilution will
be so great, and the process of rneutralization so swift, that there
" can and will be no effect upon fish even in the immediate vicinity of
the dischérge. Some experts believed that there might be some effect
upon the plankton at the immediate point and moment of discharge, be-
fore extreme dilution aﬁd neutralization could teke place; but that
such a localized, momentary effect would be insighificant. There are -

approximately 3Ll million plankton in a cubic yard cf seawater, and
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so rapidly do they multiply, that any plankton destroyed in the immediate
path of the barge would be quickly replaced with fresh organisms.
In this connection, it is important to emphasize certain things:

1. There can be ne harmiul, cumulative effect from the dis-

charge of waste acid and waste solids.

Sea water contains sodium -bicarbonate in substantial quantities.
Dilute sulphuric acid dropped into sea water, then,»immédiately will
react chemically with that sddiu? bicarbonate to form carBon dioxide,
the food for minuscule plankten, plus sodium sﬁlphate, one of the ever-
preseht salts that makes sea water "salty," plus plain water. The iren
sulphate, *he 349 tons per barge load, will react in a éeries of simple
chemical reactions with the sea water and bicarbonate to focrm iron
oxide. With the great dilution cdntemplated, it is probablelthat only
part of the iron oxlide may be present in the solid form as plain, ordinary
rust. fhus, a small amount of rust may be present after discharge, but
pfimarily there will be water, carbon dioxide for the plankton to feed
on, sodium sulphafe which already is present in sea water, and irbn salts
in soclution. Any harmless scolids which might remain after neutfalization
will be pushed toward the continental shelf by that .2 knot-an-hour re-
"sidual current flowing down ‘the old Hudsor River Gorge over which the

disposal wiil take place.

2. "The discharge of waste will not take place in a fish-
ing ground. The designated area, at its closest point, is five miles
away from the extreme circumference of the area known as the "Mud

Hole," 2 shallower area in the ocean which is noted as a fishing

i
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ground both for amateur and commercial fishermen. Actually, many
expert fishermen define the "Mud Hole" within narrower limits than
‘those indicated on the attached chart, end placs the true "Mud Hole"
considerably more than five miles nnrith from the designated disposal
area. |

The area designated for disposal has a jagged, rocky bot-
tom —-- and for that reason is not used by experienced cbmmercial
.fishermen because of the danger of damage‘to nets. Experienced
amatevr sportsmen who confire their fishing to the area of the "Mud
Hole" are not known to visit the dumping area.

The residusl current, which moves directly away from the
"Mud Hole,“ eliminates the possibility that any of the waste may reach -
that fishing area.

3. There can be no effect upon the shore of the beaches of

New quggl.

The waste will be disposed of ten miles out at sea -- and the
residual current will carry it away from the shore. Actually, it would
b2 possible for a person to swim in the wake of the bafge as it dis- |
charges its wasfe without suffering any harm from -- or beihg conscious
of -- the waste. There can and will be no Yacid odor" from tre diluted, .
neutralized waste even in the désignated area -- and certainly none gt
any ﬁoint on the distant shore. Nor can there be any damage to nets,
ropes or other objects in the ocean’from the disposal.

o

The "Sayreville!

The acid-disposal barge "Sayreville! 13, according to

available records, the biggest non-self-propelled craft of its kind
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ever built. It has an over-all length of‘26h feet, 3% inches; a breadth
of L3 feet, and a designed draft of 13 fest, 8 irches, With a displace~
ment bf 3,925 tons.

‘ The hold of thé barge is equipped with eight rectangular
tanks, each measuring 15 feet L inches wide, L4 feet long, and 15 feet
deep and four cylindrical sludge tanks approximately 12 feet in diameter
and 9 feet high.

It is estimated that it will require an average of 9% trips_a
Week‘-— or nineteen trips eVery two weeks, carrying 3,200 tons on each
tfip -- to dispose of the maximum weste from the Sayreville plant; a
‘schedule that calls for continuous oﬁeration of the barge in‘a regular
"ferry service“-between the plant and the disposal area. Actual dumping
will take about two hours of each trip. Storage facilities will be
provided on shore to care for en accumulation of four and a half days'
waste 1f the regular trips of the barge are interfered with by wéather,
or by drydocking and cleaning.

Detailed stﬁdy of weather\conditions off the Port of New York
for the pas£ ten years showsno tie-up of navigation‘because of weather
conditions longer than 2% days -- and a search of weather bureau records
for the past forty years indicates no tie-up of greater duration. And,
the tug towing the "Sayreville" will be'equipped with all latest =aicds

tn navigation, including radar.

VII. Operation

A perﬁit for the barge to operate from the Port of New York
has been granted by the supervisor of the port.
Announcements of the date on which the first waste liquor

will actually be dumped at sea from the barge will be made to all
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interested persons,‘including the press -- and ample faéilities will be
made available so that all those interested may accompany the barge on
its initial £rip fof all pertinent observations.,

Fecilities will also be provided for continued obse;vétions
by scientists from the Fish and Wildlife Service, the Atlantic States
Marine Fisheries Cémmission and others during the operation of {he
barge.

Ine National Lead Company is confident that these observe-
tions will confirm the opinion of scientific experts that this method
of disposal is a practical solution of a major industrial prmblem --
one thét serves the interest of pﬁblic health, of private and commer-

cial fishermen, and of the public generally.
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