
!.i I ti I  il it." '". - il!I:.t!;'t':3; N JÃSC-W-80-001 C3
e x ~ r

r

,t> t ~ i, I gl t i! I '

'tea~ COP>@PI-y;- ir'-"!'4

q-f~,r-  ~<: >  V.,*.PV CIiiPk '  '.~�
LV' r 

' 3  I'it,   «~ 'i'<I' ~ ! I ' ~ I I

issues' answers

s~ sou
tIKSpOs81:

1r' '   i le i fee afl
! ttt tt Jfli  tt
~!Ixgt ~! hi t

fl II .,i 'f'
 ,

I I' 4 ~ I II 4

;"33 t

I, i I'I! ttt'I a

:I; -..-;-.:c;
l

; 

1

-' J~e
!1J

n 'I

j',
k. = It +-"h g

r

cfggi33' il. e g � it rI It "O' I.
dN'll:t! l ; ~.t

I '  e.i.l !,I ~ II'  It't,',; ". V.; .,'I.J
; t  ~.'.~ � ' the n xt  ei wrvf i

f, hi' I,.;!
I;

'.I.t,'I.,i ' ~ i.l ~ ' .I i I I tl
h ,It I Ii it  I kl tft~

.I !., it,.! 't !' I!
i I

cr' rf I I
!i

Hf'EtV .i II
'J ' ' 'lI

qg@N4L SEA GRNT OEPOSITNY.
PEI I LIBRARY BIjILSNG

. ggI, NeSA@t ISETT BAY;CAtJII'US
IIIAeaeSSETT, R! 028St

I ~ t

f jg rift fr f ~
!ng-.
 ttl 's lr tc- a
+w'ho L.
.y  t~

b II  !o rcnlain ' "
Reccn!

Itutlonk, and
I]

3 h.! ., hap-
ly. a ! ~e, DYCI
l»3 e I O  tleeft

li !I I !'I   t I I't I I'tlt e   
h ; i a;tu il.,   3 t' 3, I;i 
 trial 'ical u. s !;ra  ff.t !r '6 a!, ~

 o'L f'' .'! <3 q,.l A,i ]-' [ e,, '. "Il ,1
!h l I'.1 i'I 'P i i-,lf II t . f, lr



OCEAN DUNPING:

ISSUES AND ANSWERS CONCERNING
SEWAGE SLUDGE DISPOSAL

Robin D, Zimmer, Editor

Harold l . Goodwin, Ravnorteur/Writer

Summary ReDort of a

New Jersey Yarine Advisory Service
Conference November 1, i980

The Marine Advisory Serv~ce is a program of the New 3ersey
Marine Sciences Consortium's Sea Grant Office and the
Rutgers University Cooperative Extension Service.





OCEAN DUMP Ir G:
ISSUES AND ANSWERS CONCERNING

SEWAGE SLUDGE DISPOSAI

Contributors

Mr. Robin D. 2immer, Marine Pollution Specialist, New Jersey Marine
Advisory Service � Convener/Chairman � We1come address.

New Jersey Marine Sciences Consortium
Building 22
Fort Hancock, NJ 07732

Dr. Jerry Schubel, Director, Marine Science Research Center-
Keynote address.

State University of New York
Stony Brook, NY 11794

Mr. Charles E. Hoffmann, Attorney, U.S, Environmental Protection
Agency, Region II � "Legal Implications of the Marine
Protection, Research, and Sanctuaries Act."

26 Federal P1aza
New York, NY 10007

Mr. Rocco Rir~i. r~~ef Engineer, Passaic Valley Sewerage A..Ii&1 L.its
"Sewerage Authority Plans for Implementing Alternatives to
Ocean Dumping and the Feasibility of Making the 1981 Deadline."

600 Wilson Avenue
Newark, NJ 07105

Mr. Derrickson Bennett, Executive Director, American Littoral Society�
"Sludge Dumping: A Public Yiewpoint."

Building 22
Fort Hancock, NJ 07732

Dr. Robert Lawrence Swanson, Director, Office of Marine Pollution
Assessment, National Oceanic II Atmospheric Administration-
"The Environmental Impacts Associated with Ocean Dumping."

Office of Marine Pollution Assessment
NOAA/RD/MP
Rockvil1e, MD 20852

Mr. Russe11 Nerlick, Basin Manager, Raritan River and ISC, New
Jersey Department of Environmental Protection - "The Problems
Associated with Imp1ementing Land-based Disposal Alternatives
in the State of New Jersey."

Division of Water Resources
P.O. Box CN 029
Trenton, NJ 08625



Contributors  cont'd. !

Mr. John Galandak, Vice President, Camp, Dresser and McKee � "The
Economics of Sludge Disposal Alternatives."

1 World Trade Center
Suite 2631
New York, NY 10048

Or. Melvin Fi nstein, Professor, Department of Environmental Sciences
"Rational Composting Process Control."

Rutgers University
Department of Environmental Sciences
P.O. Box 231 - Cook Campus
New Brunswick, NJ 08903

Mr. Kenneth Kamlet, Assistant Director for Toxins and Pollution
"The Public's Concern with the Final Disposition of Sewage
Sludge."

National Wildlife Federation
1412 16th Street, N.W.
Washington, DC 20036



Disposal of sewage sludge is an issue of great importance

which merits attention of the general public. The quality of our

natural environment and the economic stability of our states,

cities and municipalities must be protected by the most practical

means possible. In this regard, I would like to thank all who

contributed to this conference, including the audience whose

questions and comments triggered interesting discussion.

Special thanks go to Mr. Harold Goodwin, whose superb writing

of this report facilitated the final link between the conference

participants and the public.

Rob i n D. Zi mme r



FOREWORD

1n 1977 the Marine Protection, Research, and Sanctuaries Act,

commonly called the Ocean Dumping Act, was amended to ban ocean

dumping of harmful sewage sludge after December 31, 1981. The dead-

line placed a time burden on those communities which have been

dumping sewage sludge at sea and requi red action to find other,

acceptabl ~ xiii'.nods of sewage sludge disposal on land.;

Because waste disposaI decisions ultimately affect people in

their own communities, public understanding of the issues is

imperative. The deadline for cessation of orean dumping has brought

the problems into sharp focus. To identify and clarify some of the

myriad aspects of sewage waste disposal, a conference was held

November 1, 1980, on the Cook College campus of Rutgers University.

A distinguished panel of experts discussed problems and alternatives,

and answered questions from an audience of concerned persons, many

of whom were knowledgeable about various aspects of the problems of

sewage waste disposa1.

This report summarizes a full day of presentations and discussions.

While the materials summarized consisted of research findings, papers

presented by guest experts and points raised during the question and

answer period, the experts should not be held accountable for any

errors or serious omissions; those are the responsibility of the

editor and rapporteur,



I-oreword  cont'd.!

1I bz note d that a single day of discussion is not 'Lnouqh

time to exp oie u
laic fully all aspects of the sewage sludge dispos 1

Fur her be, u o all invitees were able tp att �problem. uri ~e

viewpoints mai av~hav~ h n inadequate ly represented

t ' b~lancL. and perspective by incorporatinq facts f oto maintain ia ar cL

e ~ni co,i tine with other authorities, who are listed1iterature, and co"

among the reviewers.

Robin D. Zimmer, Editor

Harold L. Goodwin, Rapporteur



INTRODUCTION

The law is clear. No more harmful sewage sludge shall be dumped

into the ocean after December 31, 1981.

In the huge, coriplex problem of how to dispose of the wastes of

a great industrial society with a population of over 225 million,

the cut-off date imposed by the law is about the only thing that is

clear and absolute. The basic question raised by the law is: how
r

can society safely dispose of its wastes without endangering either

human health or the environment on which health ultimately depends?

The problem has more facets than a handful of sand, and no universal,

applicable solution exists because every location varies in both the

nature and amount of its wastes and the ability of the local

envi ronment to accommodate those wastes.

!n the end, the impact of the ocean dumping law and other

environmental protection laws is local, and so it is essential that

people understand the principal aspects of the sewage waste disposal

problem so that issues become clear and the reasons for decisions

by authorities be understood.

Two kinds of authorities are involved in decision-making: Those

who must dispose ot sewage wastes, and those responsible for ensuring

through research or regulation that disposal is conducted so that

the environment and human health are protected. There is no disagree-

ment among authorities and experts that the economy, environment and

health must be protected, but there is substantial disagreement on



the best methods of sewage waste disposal to meet this goal. This

disagreement is the dividing line between those who endorse or must

enforce the cut-off date and those who believe more time is needed to

consider and compare all methods of sewage sludge disposal so that

the best possible choices may be made to protect the environment

while ensuring the safety of human health,

Before going into the many aspects of the ocean dumping of

sewage sludge'and the impacts of its cessation, here are some

principal elements:

Sewage wastes are not composed entirely of matter which can

be consumed or made harmless; some wastes contain toxins,

including heavy metals not easily separated or disposed of.

Even when sewage sludge does not. contain large amounts of

poisonous materials, it may still pose or contribute to

various problems because it is mostly organic. Its

biodegradation requires oxygen, and the nutrients it contains

may be in excess of the disposal site's abilities to utilize

the excess without harm. This is especially true in the

oceans, but may a'Iso be true on land, depending on the place

and method of disposal.

If sewage sludge cannot be disposed of in water, it must be

disposed of in the air or on land.

Of all forms of waste disposal, ocean dumping is the cheapest

to the ~due er This .does not suanest tt.at it is necessarily



cheapest to those who use or depend on the portion of the

oceanic environment where dumping takes pl ace.

Although there are federal, state, and local laws which limit

means of air or land disposal, the laws are not always supported

by clear standards; some laws are ambiguous.

people generally do not want sewage sludge disposal facilities

in their neighborhoods and often go into court to stop plans

to build r,=.; =;.."s o nlarge existing ones.

production of sewage wastes cannot be stopped while debates

rage over the pros and cons of disposal methods. Disposal of

sewage sludge is a continuous problem. When the law eliminates

one means of disposal, those responsible for sewage sludge

disposat have a choice of finding alternate means before the

deadline, or fighting the law in court, either to obtain more

time or to gain a change in the regulations through which the

law is enforced.

The ocean dumping deadline of December 31, 1981, has had its

greatest impact on the densely populated, heavily industrialized

northeastern United States. The ocean region from 	ontauk Point,

Long 1sland, to Cape t',ay, I'iew Jersey, which ocean people call "the

New York Sight" has for years been the recipient of wastes dumped at

sea from this heavily populated industrial concentration. That

portion of the Sight called the "Apex"  see Figs. 1 5 2! receives

the outflow of storm sewers, of sewage treatment effluents, and
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raw sewage through shore outfall s and through the estuary where the
Hudson and pari tan Ri vers meet the ocean. The Apex of the New York

the nation's largest recipient of sewage sludge wastes and
other wastes dumped at sea.

In the ensuing pages are summarized the viewpoints and experiences
cf experts from federal, state, and local agencies; universities,
private industry, conservation groups, and sewerage authorities.
Some want the no-dumping deadline rigidly enforced; others want more
time. But the law is clear: There shall be no more dumping into the
ocean of harmful sewage sludge after the end of 1981.

Mhy? And what are the alternatives?



WHAT IS SEWAGE SLUDGE?

Sewage sludge is the name given to waste products that are
removed from sewage by sewage treatment plants. It is a semi-
liquid, or slurry, and may contain up to 98 percent water. The
rest is solid materials. When water is removed, as is necessary
in some sludge treatment processes, the sludge first becomes a
mud-like material, then a brownish-black cake,

Sewage that goes into the sewer systems originates in homes,
commercial facilities, institutions, industries - in fact, any
facility which discharges its wastes. Sewage treatment plants
are designed to remove pollutants from the sewage before the waste-
water is fed into a river or sea. First, the suspended materia1s in
the sewage are allowed to settle out and floating materials are
skimmed off. After this primary treatment, dissolved pollutants
are removed by biological processes which constitute secondary
treatment. Sewage sludge remains.

Solid matter in the sludge consists mostly of organic materials,principally human wastes. The sludge also contai ns many inorgani cs
found in food and other products. Among them in various compounds,
are nitrogen, phosphorus, potassium, calcium, sodium, and similar
elements. The sludge also contains microorganisms including vi ruses,
bacteria, and parasites. Some are harmless, and others are harmful
 pathogenic!.

Sludge contains heavy metals and other toxins. Although
industries are the largest source, the metals and poisonous compounds
are also fed into sewer systems by hospitals, research laboratories,
schools, photo processors, and others.

The content of sewage sludge depends on the community which
produces it. Strictly residential communities produce sludge
relatively void of heavy metals and industrial toxicants, while
industrial areas typically produce sludge that contains toxic
material. Even within a community, the sludge content varies with
the season or with population changes. But though the content of
sludge may vary enormously, there is one truth about all sludge:
its production cannot be stopped. It is a continuous byproduct of
soci ety.



O';,' THE 1981 DEADLINE BECAME LA'I,'

In the summer of 1976, highly visible marine environmental

disasters took place in the New York Bight.

First, in June, Long Island beaches were closed because of

great rasses of rubbish and fiIth that came ashore. grease and tar

balls, plastic and rubber debris, and unidentifiable masses littered

the sands and waterways. It was immediately assumed by many people

that the dumping of sewage sludge, if not the primary cause, was at

least an important contributing factor.

Second, as the Bicentennial fourth of July weekend came around,

sport divers reported to the National t1arine Fisheries Service lab-

oratory at Sandy Hook that they had seen dead organisms, including

crabs, lobsters, a few fin fish, and clams, while diving on and

around shipwrecks off the Northern New Jersey coast. It was the

first sign of a major ki 11 of bottom  benthic! organisms. At first,

the kill was limited to the waters north of Barnegat Inlet. After

the middle of July, the kill extended as far south as Atlantic City.

There was severe damage to the commercially valuable surf clam and

ocean quahog resources of the region. Again, many people assumed

that sewage sludge dumping had either caused or contributed to the

kill.

Third, July brought another "floatable" event with more filth

and debris washed up onto the beaches. All three incidents resulted

in a public and mass media demand for action.



There was no delay in response by scientific teams. The Office

of Marine Pollution Assessment of the National Oceanic and Atmospheric

Administration  NOAA! operates a Marine Ecosystems Analysis program

 MESA! at the State University of New York at Stony Brook. The MESA

team got to work at once, cooperating with Region I! of the U. S.

Environmental Protection Agency, the U. S. Coast Guard, and scientists

from universi ties in the region. NOAA's Northeast Fisheries Center

at Sandy Hook and other fishery research centers pitched in at once

wi th special attention to the kill of benthi c organisms off the New

Jersey coast.

In Washington, meanwhile, programs under the Marine Protection,

Research, and Sanctuaries Act  HPRSA!, commonly known as the Ocean

Oumping Act, were coming up in Congress for reauthorization. This

act, passed in 1972, called for a "comprehensive and continuino

program of monitoring and research regarding the effects of ocean

dumping of materials into our water..." and further declared "...i t

is the policy of the United States to regulate the dumping of all

types of materials into ocean waters and to prevent or strictly limit
the dumpino into ocean waters of any material that would adversely

affect human health, welfare, or amenities, or the marine environment,

ecological systems, or economic potentialities."

Congressman William J. Hughes of New Jersey, a member of the

House of Representatives Merchant Marine and Fisheries Committee,

had reacted immediately to the demands for action from New Jersey



and New Pork residents. In reauthorization plans for the program

provided in the Ocean Bumping Act, he included a proposed amendment

stating that a11 sewage s]udge wou]d "unreasonably degrade...human

health, we]fare, or amenities, or the marine environment, ecological

systems, or economic potentialities." Congressman Edwin B. Forsythe

of New Jersey, also a committee member, took a different approach.

He proposed literally to price the ocean dumpers out of the sea by

payment of a penalty fee in addition to the modest permit fee. The

penalty monev, wou1d be used to conduct research into constructive

alternatives, and to pay fully for administrat~ve costs involved in

processinq ocean dumping applications.

Eventually, the Hughes Amendment was modified to cover "harmful"

 instead of "a]]"! sewage sludge, with the requi rement that dumping

of harmful sludge end by December 31, 1981. The bill passed by a

vote of 359 to I in the House, and unanimously in the Senate. It was

signed into law on November 4, %977.

The deadline was not new. In January, 1977, the U. S. Environ-

mental Protection Agency had assessed the failure of municipalities

to develop satisfactory alternatives, and issued regulations calling

for an end to ocean dumping by 1981. The Hughes Amendment put the

wei ght of law behind the EPA regulations and the 1981 date. Whi]e

Congress responded legislatively to perceptions of the disasters,

the scientific studies continued.



The "floatable" disaster research results were reported in a

MESA Special Report, "Long Island B ach Pollution: June 1976," issued

in February, 1977. It was coordinated by NOAA's Marine Ecosystems

Analysis New York Bight Project with major contributions from the

Environmenta'I Protection Agency's Region II and the U. S. Coast Guard

3rd District, and issued by NOAA's Environmental Pesearch Laboratories.

Late spring of 1976 was marked by heavy rains. May and June

brought torrents from th~ skies. Much of the New York/New Jersey

metropolitan area is served by combined sewers which receive sewage

and storm water runoff. Although the sewage treatment plants can

handle normal sewage flows, the increased volumes during and after

rainstorms are too high for the plants to treat without sewage backup,

or damage to the p1ants. Th'.s means that bypasses are necessary, and

when the runoff from heavy rainstorms and the flow of sewage exceed

the capaci ty of sewer lines and treatment plants, the overflow

automatically bypasses the plants. Raw, untreated sewage merges wi th

storm runoff and discharges directly into the water. Storm runoff

includes trash, grit, oi'I, and debris from the streets. Other sources

of "floatable" trash include ships in the harbor, piers, and sewage

sludge. But the conclusion of the MESA scientific team is that the

Hudson-Raritan River Estuary was the principal source of materials

that ended up on the Long Island beaches. The dumped sewage sludge

made, according to the MESA report, only a "minor" contribution.
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the beaches received such an appalling mass of filth

so~pherly winds carried floating mate~ ial s not on'ly from

.�.; -ces wi thin the Bight, but possibly from as far away as

and even maryland. The winds were brisk during some periods

but i< was their persistence that caused the problem. It

.~-; first time the beaches had been littered, but it was one

,.:-vsi times

;h.-.z'r the prablemS Of determininq the CauSeS Of beaCh pOll utiOn

.'-i i fi cult to so'lve, very complex, and hedged with uncertainties,

prob'lems were simple and straightforward in comparison to finding

,.ut what caused the kill of marine creatures off the New Jersey coast.

Scientists representing a variety of disciplines and specialties

tack1ed the problem from laboratories, centers, and universities all

along the Atlantic Seaboard. In December, 1979, NOAA issued

'.'i of~ ssional Paper 111," edited by R. Lawrence Swanson of the Office

of !',arine Pol1ution Assessment and Carl J. Sindermann of the Northeast

Fisheries Center at Sandy Hook. The 345-page study carries the key
 o the disaster in the title: "Oxygen Depletion and Associated

' gothic I'ortalities in tile New York Bight, 1976." Direct quotes are
lrom that report.

Although commonly called a "fish kill," the victims were the

creatures of the ocean bottom, benthic organisms, most of them

unknown to the layman, but important to the ecosyste~. Among the
commercia1ly important victims, the damage, in descending order,
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was to surf clams, ocean quahogs, fin fishes, lobsters, and sea
scallops. The surf clams were the hardest hit, with tota'l losses of
more than 60 percent and up to 85 percent morta'lity in the more
heavily affected areas.

The marine creatures died from lack of dissolved oxygen �.0.!
in the water, In some low oxygen areas, anaerobic organisms, which
do not need oxygen, began producing hydrogen sulfide which poisoned
some of the oxygen-utilizing animals. What the scientist~ had to4

find out was why the levels of dissolved oxygen dropped to a dis-
astrous low. It was an extremely difficult task because so many
historical data were lacking, and because oceanic processes are
not perfectly known.

1976 wasn't the first year of mass mortalities from low
dissolved oxygen in the Bight, but it resulted in the most wide-
spread ki'll. Before 1976, the law 0.0. kills could be traced to at
least two contributing environmental conditions, but in 1976 there
were six such conditions; "High Hudson River discharge, ear'ly
water-column stratification, persistent southerly winds, 1arger
than usual dumping of wastes, reversals of summer bottom currents
off New Jersey, and an excessive phytoplankton bloom."

The phytoplankton bloom was of an armored dinoflagellate,
Carat i em ~tri os. The bloom of thi s tiny marine plant was over much
of the northeastern continental shelf including the New York Bight
"Though the cause is not clear, the bloom was so large in geographic
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~ ~ . - t f pa nu r$ ef i nputs to the Bi ght from human sources cannot

regarded as the cause." 'Whatever the cause, the south-

~sterl»inds pushed a substantial fraction of the bloom into the

area. Divers reported seeing a "floe" in the water,

";red to be C. ~tr i os.

without the bloom and other contributing environmental

.-,- n~iti.�,ns, the O.O. levels would have dropped during a normal

.u'r-or. HistoricaI data, says the report, show a cycle "during

~rich the dissolved oxygen in bottom layers normally declines

during spring and summer to a minimum in August. The usual

minimum is about 3 ml/1  mi lliliters per liter !. The minimum in

1976 was I ml/1 or lower. Because D.O. levels probably approach

critical levels  less than 2 ml/1! in localized areas during many

years, a relatively small imbalance between the rates of oxygen

supply and utilization has the potential to change the normal coastal

productivity of the region to one of mortality and decay."

In short, summer dissolved oxygen conditions in the Bight are

marginal to beg~n with and when input of oxygen-consuming materials

is increased, the margin becomes smaller and eventually the D.O.

may drop to lethal levels.

Organic matter demands oxygen for its degradation whether from

an anomalous plankton bloom, natural productivity, or human contrib-

utions - called anthropogenic loadings by scientists. In addition

to the biological oxygen demand  BOO! of the plankton bloom,
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C. ~tri os, when below the lioht islet in the sea which permi ts photo-

synthesis, also uses oxygen for respiration.

The complexities of low D.O. in the Bight as described in the

report are enormous, and outside the scope of this summary. The

conclusions, however, are pertinent. Excerpts:

"While human activities are very important sources of nitrogen

and carbon loadings to the Bight, the quantities of some natural

loadings have not yet been estimated. The natural contributions of

car'bon and nitrogen from along-she1f transport, shelf onwelling, and

sediment regeneration. could be major, but estimates are not available.

"While the bulk of these anthropogenic loadings enter the Bight

through the Sandy Hook/Rockaway Point transect, nitrogenous 1oadings

from the New Jersey Coast are more than 20 percent of those from the

transect. These sources, largely from sewage treatment plant outfalls,

may well have contributed to the nearshore oxygen depletion events in

the past - particularly in 1968, 1971, and 1974. It is not yet

possible to link quantitatively the particular sources of nutrients

and carbon to their roles in depleting oxygen from Sight waters.

"Other contributors to this report have developed an entirely

plausible hypothesis for the severe oxygen depletion in 1976. This

hypothesis implies that the anthropogenic loadings of carbon and

p1ant nutrients contribute to oxygen depletion of the inner Sight,

but have not been the major cause of anoxia, even in 1976 when

physica1 conditions favored oxygen depletion...."



"The extent of human contributions to this coastal eutrophication

and seasonal oxygen depletion remains arguable. Annual variations in

the degree of oxygen depletion is pronounced. Reduction in any

significant, relatively constant BOD loading would, on the average,

reduce the likelihood of anoxic events. Consequently, curbs on human

waste loadings would reduce BOD in bottom waters of the inner Bight,

and hence, the probability and severity of benthic mortalities."

~«ong the "anthropogenic loadings" of the New York Bight, sewage

sludge is the smallest of the sources. According to the report,

municipal wastewater contributes 29 percent of the organic carbon,

40 percent of the ni trogen, and 35 percent of the phosphorus. Dredge

spoil accounts for 21 percent of the organic carbon, 12 percent of the

nitrogen, and 46 percent of the phosphorus. Normal runoff is a

substantial contributor of carbon and nitrogen, and even fallout from

the air supplies better than 10 percent of the organic carbon and

nitrogen.

Sewage sludge accounts for 4 percent of the organic carbon and

phosphorus, and 3 percent of the nitrogen. Clearly, if anthropogenic

loadings were only a contributor but not a cause of the oxygen

depletion, sewage sludge was the least important contributor.

Sewage sludge dumping had not created the beach po'tlution nor

the oxygen depletion disasters, but was a minor contributor, However,

subsequent public outcry regarding these events resulted in the

December 31, 1981, dumping cessation deadline as the law of the land.
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THE SIZE OF THE PROBLEM

"There are roughly a hundred sewage treatment plants in the

New York/New Jersey metropolitan area which generate about 700 dry

tons per day, every day, of sewage sludge � about 70 percent of

which is ocean-dumped, Total sludge production in the metropolitan

area is expected roughly to trip1e, to about 2,000 dry tons per day

by the year 2000. A large proportion of the sludge ocean-dumped in

the metropolitan area is significantly contaminated with industrial

chemicals. If it were not, the environmental and hea1th implications

of continued dumping might not be pronounced enough to warrant all

the attention sludge dumping has received...." Kenneth Kamlet.

"The first year that people began to take serious note of the

volumes of waste we dumped into the ocean as a nation was 1968. A

total of nearly 63 million metric tons of solid wastes was dumped

from barges into the ocean by the United States in 1968. This

accounted for approximately two percent of the total mass of solid

wastes generated by the United States during that year...waste

disposal in the ocean is clearly a large volume business and the

metropolitan New York/New Jersey area is a leader...between 1890 and

1971, a total of nearly 850 miliion cubic meters of solid wastes was

dumped into the New York Bight. This is approximately 25 times the

amount of material removed for construction of the Panama Canal.

Spread uniformly over Manhattan Island, these wastes would form a
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deposit more than 130 feet thick, a thickness roughly equivalent to

the height of a three-story bui1ding," Jerry R, gchubei.

Sewage sludge is not the only kind of waste dumped into the

New York Bight Apex. The region is one of the world's greatest

shipping ports, and shipping channels must be dredged to permit

safe ship passage. The volume of dredged material is greater than

the volume of sewage sludge, as shown in Table 1. There is also

dumping of excavation and construction materials, called "cellar

dirt." Industrial wastes and acids are dumped at sea. Until

January 16, 1980, there was an interim site in the Bight Apex for

disposal of wrecks . Each kind of waste has its own dumpsite,

depicted in Figures 1 and 2.

It is admittedly very difficult to separate the effects of various

sources of contamination of the New York Bight, and the effects on the

ecosystem and its organisms clearly result from a combination of con-

taminants and are cumulative. What does research show?

R. Lawrence Swanson is Director of the Office of Marine Pollution

Assessment of the National Oceanic and Atmospheric Administration

 NOAA!. Through his office, the MESA New York Bight Project and its

Ocean Dumping Program have worked with the Environmental Protection

Agency's Region II for more than five years to assess the situation.

Says Dr. Swanson:

"The fact that the Apex of the New York Bight is a seriously

degraded marine environment is widely known. It is not surprising



Table 1

BARGED WASTES DUMPED INTO THE NEW YORK BIGHT APEX
DURING 1973-1977

Sewage Sludge" Acid Wastes* ~Deed ed Matet1a1**Year Cellar D'art**

'977

Totals 20. 05 8.43 30. 67O. 91

Averages 4.01 1.69 6.130.18

* Millions of wet, metric tons
** Mi11ions of cubic meters

From J,R. Schubel,

1 able 2

DATES GF ESTABLISHMENT, OF ORIGINAL DUMPSITES
IN THE NEW YORK BIGHT

YearTg~e of ',,'aste

Fro,", d.=. Schubel

1973

1974

1975

1976

4.25

3.89

3.87

3.97
4.07

Dredged material
Wrecks

Cellar Di. t

Sewage Sludge
Acid Waste
Toxic Che".ica1s

2.50

2.12

1.89

1.28
0.64

0.35

0.28

0.14

0.11

0 .03

1888

1889

1908

1924
1948

1965

6.35

8.27
4.89

7.12

4.04
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that the ecosystem there is stressed if one considers the volumes and

kinds of contaminated waste materials fror the New York/New Jersey

metropolitan area that reach the Apex of the Bight. These wastes enter

the Bight from the Hudson/Raritan Estuary, through land runoff and

atmospheric fallout, by way of sewer and industrial waste outfalls, and

via the ocean dumping of acid wastes, dredged materials and sewage

sludge....sewage sludge dumping is not the single most important

pollutant source to the Bight � the Hudson/Raritan Estuary is, through

both riverine outflow and dredged material dumping, However, this

should not be construed to imply that sewage sludge dumping poses no

danger to the environment. A number of environmental changes and

effects can, at least in part, be attributed to the current method and

location of sewage sludge disposal."

The sewage sludge dumpsite is adjacent to a broad depression in

the ocean floor called the Christiaensen Basin. It is from 26 to 38

meters deep and occupies the south-central portion of the New York

Bight. It is the northern terminus of the Hudson Shelf Valley which

cuts into the Continental Shelf. Although there is little buildup of

sludge at the dumpsite itself, there is accumulation in the Chris-

tiaensen Basin. Dr. Swanson's report is based on know1edge of bottom-

dwelling creatures and contaminant effects at and adjacent to the

dumpsite in the Basin.

The single largest pollutant category in sewage sludge is organic

matter from plants and animals  the animais are principally humans!
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and includes both dissolved matter and particles. Other pollutants,
including heavy meta1s and ch1orinated hydrocarbons, may attach to
the particles after dumping, while in the water co'lumn, and after
reaching the bottom.

Among the polychlorinated hydrocarbons, PCBs are most heavily
concentrated in the Christiaensen Basin where b1ack muds contaminated
with sewage materials have been shown to accumulate. The PCBs are
distributed in the basin in patterns similar to heavy metals, organic
carbon, and a steroid from human fecal matter, coprostanol. It must
be concluded that sewage is the primary source of contaminants

whether from sewage sludge, raw sewage from the harbor, or sewage which
settled in the harbor and later was dredqed up and dumped at the
dredged materials site.

There is no doubt that sewage sludge has altered the ocean bottom
environment. The most impacted area supports few species, but a high
population of creatures uncommon in norma1 ocean bottom areas and of
little value in sustaining the living resources harvested by human
fishermen. Consequently, although the biomass of the affected areas
may have been increased by enrichment from the sewage, the total food
web of the area seems to have been impoverished.

Because sewage sludge is not ch'lorinated or otherwise sterilized,
it represents a significant source of pathogens including bacteria,
vira1 particles, fungi, various parasites, and pathogenic amoebae.
As a byproduct, Dr. Swanson adds, "bacteria 1iving in heavily
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contaminated sediments of the Christiaensen Basin and adjacent areas

have developed resistance to such heavy metals as cadmium and mercury.

Also, many strains have developed resistances to multiple classes of

such antibiotics as peniciflin, tetracyclines, streptomycin and am-
pi ci 1 1 in."

"Bacterial contamination in the Apex has resulted in a ban on

shetlfishing in an area within an 11 kilometer � nautical mile!

radius of the sewage sfudge dumpsite. This area was closed in Yiay,

1970. Subsequent investigations closed shellfish grounds to the north

and west, extending the closed area to the Rockaway and New Jersey

shores in 1974. Although dredged materials and estuarine waters

flushed from the Lower Bay are major contributors to the pathogen

load of the Apex, sewage sludge dumping was undeniably a factor in

bringing about the original closure., Sewage sludge, dredged

materials and estuarine discharge remain as factors in the continued

closure of these areas..."

"... In addition to the problems caused by specific contaminants

and pathogens, there are other ecologic effects in the New York Bight

which, though apparent, are not fully understood. Several fish and

shellfish diseases are numerically more prevalent in the Bight and

may be associated, at least in part, with pollutants in sewage sludge."

Or. Swanson's conclusion with regard to possible recovery of the

Apex ecosystem is that three research findings are pertinent:



-23-

Continued dumping at the current site will contribute

additional pollutant loadings, particularly to the a1ready

heavily impacted Christiaensen Basin. The additional 1oad-

ings will almost certainly retard any future recovery of

the area, i f 1 oadings from other sources remain at or exceed

current 1evels.

Un'Iess a cessation of sewage sludge dumping is accompanied by

significant reduction in dredged material and other waste

disposal, improvements in the Apex will almost certainly

be masked by the effects of those other discharges.

The mix of contaminants in Apex sediments will preclude

the rapid recovery of much of the region's benthic

communities, even if significant reductions are made in

major contaminant inp~ i~.

EARTH, AIR, AND WATER

Earth, air, and water form the physica1 components of the p1anet's

ecosystem, and only humans separate them into three distinct compart-

ments; nature does not. The three are 1inked in a complex system with

constant interchange. What goes into the air eventually returns to

earth or water; that which is deposited on land may run off into the

water or evaporate into the air; the water supplies to the air the

moisture that falls as rain or snow, and it supplies some of the water' s

dissolved or particle co~tent as well � there is even evidence that
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viruses and bacteria from contaminated waters may be entrained in the
bubbles and foam of breaking waves and so be sent into the air again.

Jerry Schubel states: "What we da not need are any more people
to create environmental 'boogie men,' sludge monsters lurking in the
Bight, ready to rise up in the dark of night to take over our beaches.
What we do not need are any more policies that attempt to provide
quick fixes to environmental problems by prohibiting disposal of
wastes in one segment of our environment - in one medium - without
considering the effects associated wi th transferring these wastes to
another segment of our environment."

Rocco D. Ricci noted earlier calls for a scientific evaluation of
the effects of carefully managed ocean sludge disposal. He says: "As
time passed and we encountered fish kills in our valued coastal waters,
any hope for such a scientific evaluation was pushed aside. Public
opinion and the resultant political processes quickly led to the present
public policy of abandoning ocean disposal of sludge by 1981, at all
costs. There was, in fact, no opportunity to weigh the costs and

environmental consequences of land-based alternatives vs. cost and
environmental effects of ocean disposal. I do not suggest that the
decision to abandon ocean disposal is an incorrect one. The fact of
the matter is we do not really know if it was the best decision."

Rocco Ricci, as a representative of a seweraqe authority, miaht
be considered to have a somewhat biased view. What would an ocean

scientist have to say? Oceanographer Jerry Schubel is Director of



the Marine Science Research Center at the State University of New York

at Stony Brook. He told the conference:

"...On the surface, the ban on 'harmful ' sewage sludge dumping at

sea would appear to be a good policy. But is it? The impwication is

that sewage sludge dumping has degraded the ocean; that if it is halted,

there will be a recovery. As an oceanoqrapher I find something

satisfying about stopping the disposal of sewage sludge or any waste

in the ocean. But as a member of the broader scientific community and

as a citizen, I must ask what are the alternatives and what are their

consequences?

"It is clear that the discharge of wastes to the New York Bight

has degraded that envi ronment and its ecosystem. It is not clear to

what extent this degradation has resulted from disposal of barged

wastes, individually and collectively, and to what extent the degra-

dation has been caused by the addition of wastes from other sources,

particularly from the estuarine discharge through the Rockaway-Sandy

Hook Transect. It is, in my opinion, unlike1y that there will be

measurable improvement in the quality of the waters, the sediments, or

the ecosystem of the New York Bight with elimination of sewage sludge
dumping in the absence of other remedial measures It is unlikely that

use patterns of these waters and contiguous shorelines will change

with elimination of sewage sludge dumping in the absence of other

remedial measures. It is unlikely that beach openings and closings

witl be affected by cessation of sewage sludge dumping in the absence

of other remedial measures.
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"Does this mean that we should nat eliminate sewage sludge dumping

in the New York Sight in 1981...or in 1982...or in? Does this mean

that we should write off the New Yark Bight as a recreational resource,

as a segment of our coastal marine environment with a well-balanced

indigenous population? Does it mean that we should designate the New

York Bight as the Metropolitan New York-New Jersey waste disposal area?

Not necessarily. But perhaps some level of waste disposal is an

appropriate use of the Bight."

EXAMiNING TNE ALTERNATIVES

In the fall of 1980 the Environmental Protection Agency issued

a guide to utilization of disposaI of municipal sludge which stated:

"Three of the most important considerations for implementing any of

the sewage sludge disposition options are that the option be envi ron-

mentally safe, reasonable in cost, and acceptable to the public."

Requirements for environmental safety can be established, and

have been established to a considerable extent. But whether the cost

can be considered reasonable to meet safety requirements depends an

the mode of disposal and the state of the engineering art of disposal.

Rhen public acceptance is added, such acceptance being normally

interpreted as "out of sight and out of mind," the cost may be any-

thing but reasonable. And in this relationship af cost to disposal

method lies much of the immediate problem caused by the ocean dumping

cessation date. Without argument, acean dumping is cheapest of all
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for the dumper and requires no further action once the dump is made.

Ocean dumping is out of sight and out of mind foi the public - except

when dumping is assumed to be the prime cause or important contributor

of such events as those of 1976. Other methods of sewage sludge
disposal pose greater costs and problems to the sewerage authorities

and are usually visible to  or smellable by! the public.

Kenneth Kamlet points out that the oceans and atmosphere are

essentially dispersal media that dispose of sludge by spreading it over

great areas and volumes. Land, on the other hand, is a containment

medium. Kamlet says: "While dispersal may make a lot of sense for

innocuous or biodegradable materials, I think most sc~ent~sts would

agree that isolation and containment � or total destruction if that

is possi bIe - is the approach of choice for persistent toxic pollut-

ants. While clean sludge might be a reasonable candidate for ocean
.!

dumping on this basis, contaminated sewage sludge is not."

With ocean dumping denied as a disposal method, procedures left

for sludge disposal are application on the land, drying and composting,

combustion, co-disposaw by combining sludge and refuse for burning, and

landfill. John Galandak, reviewing the economics of sludge disposal

alternatives for the conference, described each of the procedures.

Regardless of which alternative method is used, it is first

cost-effective to increase sludge concentration because of its high

water content. Raw sewage is screened and de-gritted, then passed

into a primary tank where heavier solids settle out and are removed.



They contain from 92 to 98 percent water. The wastewater above the

settled sludge then flows to a secondary biologica I treatment unit

where soluble pollutants are turned into secondary sludge which is

from 98.5 to 99.5 percent water, The primary and secondary treated

sludge must then be further dewatered.

Digestion is a relatively old treatment method in which the sludge
 

is reduced and stabilized by anaerobic bacteria  bacteria which thrive

and function in the absence of oxygen!. The process is carried out in

tanks at a temperature of 35' or 55' Celsius  approximately 95' or
O

130 F.! for 15 days. A byproduct of anaerobic digestion is methane,

a combustible gas which can be used to mix and heat the contents of

the digestion tanks, to heat the plant buildings, or as engine fuel.

The sludge residue, which is relatively stable and reduced significant-

ly in its content of pathogenic bacteria, can be used in land

appl i cati on,

Unfortunately, heavy metals and other hazardous toxicants are not

removed in the process; so if the toxic content exceeds required

levels, the application of the sludge as fertilizer is limited to non-

food crops.

Further dewatering is necessary and is accomplished by air drying

on sand beds, by centrifuging to drive the water out, by vacuum

filters, by belt filters where the sludge is passed between fine mesh

screen beIts to squeeze the water out, and by filter presses in which the
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dewatered sludge is compressed into cakes. Chemica1s are required to

condition the s1udge before dewatering; chemica1s can be eliminated

by use of heat treatment where the s1udge is heated under pressure.

This latter process requires energy; however, the heating steam is

sometimes obtained from boi fers when the sludge is burned.

Sludge contains nitrogen, phosphorus and potash, all valuable

for plant growth, The proportions, those,",; do not correspond to a

farmer's needs and supplementa1 nutrients are necessary. Sludge also

contains organic matter useful as a soil conditioner, but the limits

of use are those of effective uptake of nutrients by the plants;

excess nitrogen may penetrate the soi1 and end up in the groundwater.

In brief, soil appIication, even of digested and stabilized sludge, is

not simpIe and straightforward. What's more, sludge cannot be added

by farmers in winter or rainy periods during the growing season  unless

sprayed via irrigation water for foliar feeding!; use generally is

confined to spring and fall - which requires storage of the s1udge at

other times. This does not imply that land-spreading is not a good

alternative under some conditions � only that it is not as simple a

matter as just spreading at wi11,

~Com ostin

Nany people make compost pi1es of grass clippings and other

vegetation, including garbage, The process for sewage sludge follows

the same principles. It converts biodegradable matter into a stable

form using aerobic  oxygen-consuming! organisms.
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Composting for sewage sludge uses a "windrow" method, mechanical
composters, or a static pile method deve'Ioped by the Department of

Agriculture at Beltsvi lie, Maryland. In this method a loop of perfo-
rated pipe is placed on an impervious surface  such as a concrete pad!
and a pile of sludge and mixed wood chips to provide bulk is built on

a base of wcod chips with a covering of screened compost. Air is drawn
through the pile by a blower. After about Zl days, the pile is moved
to another area for several months of curing.

A new method of composting was developed by Or. ~. '. Einsteinr

and his associates of Rutgers University. "The Rutgers Static Pile

Composting Process," as it is called, takes up much less space than
the Heltsville method and is nearly ten times as fast in reaching the
desired result. The method uses the heat from microbial action while

controlling temperature through a feedback system in conjunction with

forced air pressure  see Fig. 3!. Because the process is fully under-
stood, rational control is possible and composting can be manipulated
to meet management objectives. A starting moisture content of 75

percent is reduced to 25 percent in 12 days; the drying represents the

decomposition of odor-causing organic matter, and no condensate is

produced. Because of the strong drying tendency, the sludge may be
converted to a biomass-derived fuel which may be burned to meet various

fuel needs instead of being used as compost. The process was developed
at Rutgers' Cook College and Agricultural Experiment Station wi th

support from the U. S. Environmental Protection Agency's Region II

and the New Jersey Department of Environmental Protection.



Figure 3 DIAGRAM OF STATIC PILE COMPOSTING

Provided by J Galandak
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Combustion

After sufficient drying, sewage sludge can be burned by direct

incineration, by pyrolysis, or by co-disposal through mixing with
combustible trash,

The most familiar example of pyrolysis, or starved air combus-

tion, is the manufacture of charcoal. Recently, the so-called air-

tight wood stoves that have become popular operate by pyrolysis.
1'

Burndo L  cGILJvlla~eous! material is heated at low 'oxygen levels so

that gases and oils are distilled and burned while 1 eavi ng a fixed

carbon residue � like charcoal. Pyrolysis works at temperatures

lower than those needed for incineration and so uses less energy.

Direct incineration or pyrolysis can be carried out on a large

scale in multiple hearth furnaces. These are cylindrical furnaces

that contain from 6 to 12 hearths arranged vertically, one above the

other. Rake arms move the sludge from the periphery to the center of

the furnaces on alternate hearths. Both incinerator and pyrolysis

furnaces have afterburners in which the temperatures of oases leaving

the furnace are raised high enough to destroy odors. The hot gases

can be used to make steam which can power an electric generator

 see Fig. 4!.

Fluidized bed furnaces are also used for sludge incineration.

These employ a bed of hot sand which is suspended  fluidized! by the

hot combustion air. The sludge is brought into contact with the sand

and is heated to combustion temperature.
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Heavy metals pose a problem when sludge is burned because high
temperatures volati 1ize such dangerous ones as cadmium, mercury, anc
lead. Further, there are no good data on the amount of some metals,
especially cadmium, actually emitted from incinerators with efficient
scrubbers. A difficult choice is involved. kigh temperatures of
about I,l00'C �,000'F! break down PCBs and other important toxicants
but, result in volatilizat~on of the heavy metals. At lower temperatures
of about 750'C  .1,400 F! the metals remain in the ash, but the other
toxicants are not destroyed,

Co-disposal in which sludge is mixed with refuse has not been
widely practiced because the sludge's high moisture content has
blanketed the burnable refuse and interfered with the whole process
of combustion. New methods show promise, including combining a
pyrolitic modular combustion unit with a steam heated sludge dryer.
The sludge is dried to 80 percent solid and mixed with the burnable
refuse, and heat from the combustion is used through .a waste heat
boiler to produce steam for the sludge dryer  see Fig. 5!. Co-
disposal requires that nonburnables be removed from the refuse, but
the sale of the recovered aluminum, ferrous meta'Is, and glass should
help to reduce the cost.

In all methods of combustion, ash remains and must be disposed
of in accordance with federal and state environmental regulations.

Oui,.iping sludge, or ash, into landfills is subject to strict

regulations. GeneralIy, the sludge must be digested, or stabilized
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Indirect Dryer Co I-ncineration
Schematic Flow Sheet

Figure 5

Provided by J. Galandak
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in other ways, and there are limits on heavy metals. Perhaps the

most serious obstacle to landfi1ling, if it is assumed that the

sludge does not contain materials like heavy metals or other toxic-

ants that might get into the wher table, is that land simply is

not avai1able in the regions where most needed.

Land is scarce and high priced in the New York/New Jersey

metropolitan area, To truck sludge or ash to distant regions where

land is less expensive is costly. Besides, there would be a predict-

ab1e adverse reaction from people of the rural areas, where land

might be found, to having metropolitan sewage sludge buried in their

neighborhoods. There is a similar adverse reaction from people who

don't want sludge generated by their own neighborhood disposed of in

the~r own neighborhood.

John Galandak's presentation included a table of comparative

costs, taken from the Environmental Protection Agency's "Guide to

Regulations and Guidance for the Uti lization and Disposal of

Municipal Sludge." It is reproduced as Table 3.

APPLYING THE ALTERNATIVES

Congress makes the law, the Environmental Protection Agency

establishes regulations and standards, but it is the states and

localities on which the burden of complying falls.

The states have their own laws, regulations, and standards,

and often these are not identical with what Hashington has dictated.



ESTIMATED OPERATING AND MAIETEKANCZ COSTS POR SEWAGE
SLUDGE DISPOSITION NZTHODS IN 1979 DOLLARS

Method.

Incineration, including tuel
and, dewatering costs.

70 � 200

Approx. 25

7$ � 226

in based an
costs

Ocean Dischar e ~

40 � 210

Cost of $2 to
income of 812.

Range of costs is given for each method. because costs
are site specific and vary due to characteristics of
the raw wastewater and the level of treatment required.

Applies only to outfalls at Los Angeles where coastal
geometry and environmental characteristics are so different
from the Hew York Bight that comparisons are meaningless.

SOURCE: Prom "A Guide To Regulations and ~uidance for the
Utilization and Disposal of Municipal Sludge," USEPA
4/0/9-80-015, HCD-72, Supplied by John Galandak.

~dt',' Id' I I'1
agents, d.ewatering, libor,
capital, amorti z,ation, and.
distribution

S f Im o dm nt  facultative
g p ant and not

including cost of sludge removal

Iandfills. '«~»~ ng treatment,
~d
excluding monitoring

~dd', ' I ' t t t,
dewaterzng, transportation and.
application

Distribution  land spreading!
~tt I
costs; priced. for finished,
composted sludge 20-5 % moisture.

~-50

Approx. 20



In fact, state and federal regulations may be in conflict, and state

requirements may be stiffer than federal.

Localities and regional sewerage authorities generally claim

that they do not have the money with which to turn from the oceans

to alternate land methods of sludge and waste disposal, although

charges to users of the disposal facilities are now required by

federal law. Federal and state funds must be provided to solve the

sewage sludge problem and to receive funds, federal and state

requirements must be met. u~sposal methods must be cost-effect>ve,

realistic, and environme'ntally acceptable; even when funds are

available, permits to proceed with alternate methods may be denied

if requirements are not met.

Russell Nerlick of the New Jersey Oepartment of Environmental

Protection noted some of the difficulties in discussing New Jersey's

problems with implementing land-based disposal alternatives.

New Jersey has a law that bans disposal of sludge by landfi lling

after 1985. The law is to assure that sludge cannot be dumped so as

to create future water pollution problems, and to encourage land-

spreadi ng  for soi 1 improvement and fertilization! when the sludge

is of acceptable quality.

Incineration methods can be used when air pollution control

deVices are installed which remove ash and other pollutants. But

ash remains after incineration, and ash which contains heavy metals

and other toxicants from industrial processes cannot be landfilled.
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without careful planning and management because of the danger of

contaminating water supplies. C'lean, digested, composted, or

otherwise-stabilized sludge can be spread on the land under con-

trolled conditions.

Russell Nerlick cites specific cases to illustrate some serious

obstacles: "The Northeast Monmouth County Regional Sewerage Authority

will not meet the 1981 deadline...Suits by the municipality where the

proposed composting facilities are to be located have delayed completion

of the faci>ity plan. ,In addition, failure of another m»ni~ioali ty

to adopt an appropriate user charge system has prevented the award of

a federal grant for construction of a de-watering system. The

objections of the municipality to the composting site are based on

fear of impact to local residents from odors, pathogenic bacterial

spread, and groundwater pollution. These types of objections are

always a problem because we cannot prove at this time that the faci'lity

will be properly operated and maintained. Objections are raised to

~assible situations, not realistic forecasts  emphasis added!. In

this case the state has properly determined that the risks of odors,

groundwater pollution, or pathogenic bacterial spread have been reduced

in the planning to an acceptable level." Emphasis was added because

questions at the conference showed that it is a concise statement of

a universal problem.

Middlesex County Utilities Authority will not meet the deadline,

either, Mr. Nerlick reports. In the past there were serious odor



problems resulting from plant start-up operations and a barge strike,
and strong local opposition to the Authority resulted and will

continue. Lack of appropriate user charges and sewer use ordinances

also prevented award of federal grants to buy dewatering equipment.
A court sui t was required to determine which has precedence � a local

service agreement or federal regulations. The sewerage authority has
sued both the municipalities and the U S. Environmental Protection
Agency.

The Middlesex Authority is also caught in a classic "Catch 22"

situation. The Authority cannot get approval for a landfill proposal
because state law requires detailed plans in advance, while the

Environmental Protection Agency's Region II requires that state approval
be given before the Authority can get funds to prepare detailed plans.

As to getting approval for incineration, Russell Nerlick cited

the case of the refuse-fired sludge incinerator proposed by the Linden
Rosel'le Sewerage Authority to serve itself and the Rahway Valley
Sewerage Authority. The proposal is for a Modular Combustion Unit

 see Fig. 6!, a relatively new type for which there is a lack of data

over a sufficient time to impart confidence. It is difficult to

determine if limits will be met for sulfur dioxide, hydrocarbons,

nitrogen oxides, or particulates. There are even greater problems

in forecasting heavy metal emissions because projections will be

based on quality of the sewage sludge, and the quality will be

determined by success of an industrial waste pretreatment program;
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the degree of' success cannot be predicted. The state's only recourse

is to assume the "worst case," that the pretreatment program will not

be implemented in time and that solid waste quality will remain the

same - that is, with high toxicant levels.

Russell Nerlick concludes with the state's position: "We are

desirous of ceasing ocean dumping of sludge at the earliest possible

moment, but not unti'I we can safely implement the alternatives."

Rocco D. Ricci, a professional engineer who has had the advantage

of serving with the U. S. Environmehi.al Protection Agency and the New

Jersey Department of Environmental Protect~on is now with the Passaic

Valley Sewerage Commissioners. His conclusion:

"The approach which is being taken by the state and the federal

USEPA can only lead to protracted and costly legal entanglements by

each individual sewerage authority."

The Passaic Valley Sewerage Commissioners {PVSC!, after long and

expensive studies, concluded that application of sludge to the land in

New Jersey was not a viable long-term option, not even a short-term

option except possibly for interim storage. The reasons: "the

nature of the solids and the difficult jurisdictional questions that

would have to be overcome, including the anticipated public opposition

to hauling vast quantities of sludge from PVSC to those areas of New

Jersey that might have sufficient land for such disposal."

Thermal destruction  incineration! was chosen as the only viable

land-based option. There was also the advantage that burning the



The agencies do not know on a basis those emissions

acceptable for such things as sludge incinerators, resource

recovery facilities, and coal burninq power plants. Obviouslv,

the correct approach is an area-wide analysis which includes an

evaluation of what provides the greatest public benefit while

protecting the envi ronment. This evaluation must include the

whole question of emission for all three categories. A coor-

dinated approach and cooperation from a11 1evels of government

are required to deal with the facts as they are. It is not a

water problem or an air problem or a solid waste problem as it

relates to ash production. It is a total problem.

The regulatory agencies are on1y beginning to define criteria

for judging whether a solid waste is to be defined as hazardous.

PVSC sludge and ash meet USEPA toxicity requirements, but the

state of New Jersey is said to be planning even more stringent

tests. PVSC will not know the characteristics of sludge from

the new plant until it goes into operation.

sludge would generate from 10 to 12 percent of the electrical energy

needed by the new PVSC plant. But, even after that decision, problems

remained, including whether the plant could meet air pollution control

requirements. Rocco Ricci listed these points:

The state and federa1 regu1atory agencies do not yet know what

emission standards are to be applied to these incinerators.

The state and federal regulatory agencies do not yet know what

materials they may be concerned with and in what concentrations.



The Commissioners have completed a study on heavy metals

discharged into their system and have estimated the probable

reduction through application of the pretreatment program.

Rut effectiveness of pretreatment can only be judged after

the federal government has issued standards and industries

have been given time to implement the pretreatment program.

Ultimate disposal of concentrated wastes from pretreatment

facilities is another important part of the problem which

must be dealt with statewide.

To meet the 1981 ocean dumping deadline, some form of interim

storage of sludge is required, but such temporary storage is

not the most satisfactory solution.

"We are not in a business where we can cease operations."

Evaluation of environmental impacts and fiscal costs of land

based alternatives have been undertaken, but the environmental

impacts and fiscal costs of managed ocean disposal of sludge

have not been undertaken. "This, in itself, would appear to

be contrary to the National Environmental Policy Act which

calls for such evaluation "

Rocco Ricci believes that the "artificial 1981 deadline" does not

provide enough time to answer all the questions raised by implementation

of land alternatives, nor to provide a realistic assessment of ocean

dumping, but those who support the deadline point out that the law was

passed four full years betore the deadline, and that prior warnings

were given as early as 1967.



THE PROBLEM OF TOXIC SUBSTANCES

Not a11 sewage contains industrial toxic substances, but in the

industrial regions of the northeast there is a considerable list of

dangerous toxicants discharged into sewer systems. The list includes
petroleum hydrocarbons, and especially the harmful polynuclear aromatic
hydrocarbons, and such halogenated hydrocarbons as the very poisonous
polychlorinated biphenyls  PCBs!. The heavy metals of most concern

are mercury, cadmium, lead, zinc, copper, and chromium.

Sewage sludge represents, part of the contribution of toxic

materials to the water and sediments of the Bight, but it is not the

only source. For decades, industries have discharged wastes directly
into the waters and via sewers. The toxicants adhere to particles in

the water, settling to the bottom of the estuaries. So much mercury

has settled out in Raritan Bay that it may be worth mining.

The toxicants settle into the sediments of ship channels from

which they are dredged when sediments interfere with navigation, and

these dredge spoils are dumped at sea, contri buti ng possibly more

heavy metals and hydrocarbons to the ocean sediments than sewage.

Over vast riverine and estuarine areas where there is no need of

dredging to maintain navigation, the toxicants accumulate in the

sediments, and heavy rains causing high river waters and strong

currents, or strong winds, or even passing water traffic may stir up

the bottom and cause the poisons to be transported to dredged areas

as the sediments move.



'erry Schubel notes that ports and harbors must continue to be

dredged if they are to be operated as they are today. "Even if we

were to adopt a policy...to eliminate the addition of all new contam-

inants to our waters, and if somehow that goal could be miraculously

achieved at this moment, we still would be dredging contaminated

sediments already within the environment for decades � perhaps as long

as a century - to come. Those are the time scales for sediments to

move through major river systems like the Hudson."

This doesn't mean that all is hopeless; only that cleaning up

the New York Bight is an expensive, long-term task. It is not just

cessation of sewage dumping that is needed, but cutting off the flow

of toxicants into the waterways. There is only one way to do that,

and it is to cut them off at the sources.

The problem, first, is finding the sources, which is not as

simple as it might seem. Even on land, tracking down the illegal

dumpers of barrels of toxicants is difficult, and the way water

diffuses substances makes it more difficult to track down il1egal

dischargers or dumpers. Nevertheless, Rocco Ricci reported some

progress is being made,

Businesses and irdustries with processes that produce toxic

residues will have to dispose of them in ways other than putting

discharges into waterways, or into sewer systems. Mhat those ways

will be is uncertain, Recycling to reclaim and re-use the materials

would be ideal, but it is not always economically feasible. In
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response to a question about what would happen in cases where an

industry can't afford it, Mr. Ricci said bluntly that some firms

would simply go out of business.

It should be remembered, too, that even sludge without toxicants

has a high biological oxygen demand, and contains nutrients that

contribute to eutrophication, no matter how small the relative

contribution may be.

In 1974, dumping of industrial wastes in the sea began at the

deep water 106-mile dumpsite, so called because it is 106 miles

southeast of Ambrose Light Tower, about 110 km  80 miles! east of

Cape Nay Rastes discharged at this site disperse to the southeast

and there is little or no accumulation on the bottom. Dr. Lawrence

Swanson, who is in charge of research at the site, says that "results

of these investigations indicate that short-term environmental and

ecological impacts of releasing the wastes are minimal."

In July, 1977, a dump of sewage sludge from Camden, New Jersey,

at the 106-mile site was studied and the results were similar to those

of dumping industrial wastes. But when the studies are applied to

the possibility of continuous dumping of sludge at the site, a

different picture emerges. Dr. Swanson says, "...by moving all the

New York Bight sewage sludge to the 106-mile site, a steady-state

zone of surface contamination would be created. If dumping were to

stop subsequently, the area would be cleansed of waste in a relatively

short time."



The costs of dumping at the 106-mile site are great because of

the distance. The New Jersey Department of Environmental Protection

estimated in 1977 that the 106-mile site would cost dumpers an extra

$24 million annually and increase fuel consumption for dumping 900

percent. Besides, the cut-off date for ocean dumping applies at

present to site 106 as well as to those sites closer in at the Bight

Apex. So, even for the short range, distant ocean disposal of sewage

sludge is out of the questi on.

If there is public opposition to land disposal techniques, there

is public opposition to using even such a distant oceanic dumpsite

as the 106. For fishermen, the site is not all that far away.

Furthermore, it falls within the range of some of their prized species.

Fishermen at the sludge disposal workshop spoke eloquently of fishing

in the midst of debris and waste from dumping at the 106-mile site and

questioned whether the dumping was contaminating their catch of

swordfish and tuna.

THE DEADLINE APPROACHES

December 31, 1981, is very close. Some communities will meet

the deadline and some will not. Those not ready for the cessation date

want an extension of the deadline, but tryinq for an extension so far

has failed.

Charles Hoffman of the Environmental Protection Agency reports

on New York City's attempts: First, in 1979, an amendment to the
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Ocean Dumping Act was sought, to put off the deadline until 1987.

Congress did not act. In 1980 the city asked for an amendment to

provide for a "balancing test" between the harm done by ocean dumping

and possible harm from land based disposal. Charles Hoffmann points

out that EPA regulations already call for such a balancing test, but

it is brought into play only if waste material to be dumped can comply

with the marine environmental criteria established under the basic

legislation. The city wanted the test used even if its sludge failed

to pass the marine environmental criteria, but Congress refused to go

along' Because no s'Iudge has been shown to comply with the marine

environmental criteria, no sludge can be dumped at sea after the

deadline under the law.

New York City did not give up. The City sued EPA in the United

States District Court for the Southern Distr~et of New York, arguing

that sludge dumping does not unreasonably degrade the environment.

EPA argued that the tests in its criteria, such as bioassay and bio-

accumulation tests, are controlling.

The public view was represented at the conference by Kenneth

Kamlet for the National klildlife Federation and Derrickson Bennett

for the American Littoral Society  ALS!. The ALS has sued EPA on

the question of whether dumping should be allowed at the 12-mile

dumpsite and wanted the agency to consider sludge dumping at the

106-mile site. As a consequence, EPA proposes the designation of

the 106-mile site as an approved dumpsite if a court order allows

~dum tn at a11 beyond the 13ecemher 31, 1981, date.
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ALS Director Bennett argues in favor of holding to the deadline

as the only productive means of "keeping feet to the fire" to ensure

cessation of dumping.

Kenneth Kamlet agrees. "Frankly, I think it's a bit disingenuous

on the part of municipalities at this late date to complain that they

don't have enough time to get out of the ocean by the deadline. Cities

in this region have been aware, or should have been, as long ago as

1967, that the ocean dumping of contaminated sewage sludge wouId not

be allowed to cont'inue ~naefinitely.

"In September, 1967, EPA's predecessor agency, the Federal Water

Quality Administration, adopted a policy that sewage treatment construc-

tion grants could not be made for any part of a project involving

ocean dumping unless alternatives had been reviewed and determined to

be either not justified economically or to create a greater pollution

hazard than ocean dumping. In any case, the grantees had to commit

to abandon ocean disposal if shown to be unduly deleterious over the

long term."

Charles Hoffmann notes, "From the start, in 1973 when the Ocean

Dumping Act took effect, EPA has requi red dumpers to justify the

need for ocean dumping and the absence of alternatives. When no

alternatives were inmediately available, ocean dumpers were required

to participate in studies to evaluate possible alternatives. As a

result of such studies, by mid-1976 all municipalities were under

schedules to stop ocean dumping, including Philadelphia, Camden, and

the Metropolitan New York/New Jersey communities."



Dr. Lawrence Swansan says: "As a result of associated research,

NOAA has supported a policy advocating the halting of all harmful

ocean dumping. NGAA still adheres to this policy."

It is obvious that the municipalities and sewerage authorities

receive little sympathy from either the federal agencies or the

representatives of public conservation organizations. It i s highly

probable that, in many locations, they will receive even less sympathy
from local people as they are sued to prevent emplacement of what the

public s"es ;.'x-ou" or potentia1'Iy dangerous land dispvs , : tnvds.

Charles Hoffmann of EPA has the final word:

"For those communities that will not achieve comp1iance with the

1981 phaseout date, EPA can offer no administrative relief. The EPA

regulations requi re that the permits be denied. Administrative

appeals of the permit denials are likely to be fruitless...Therefore,
the only hope for those communities who must continue to ocean dump
lies with the courts. EPA does expect to be sued by those whose

permits are not renewed...EPA has no intention of allowing a public
health crisis to ensue. Therefore, we will work with the courts to

fashion relief that may be appropriate on a case-by-case basis."


