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ADDENDUM - TO STATEMENT OF

DENNIS SULICK

We strongly support the concept of Assembly Bill 280. We think it
important for water systems to determine what organic chemical contaminants,
if any, exist in their system and the quantity of any contaminant found.
Furthermore, we ﬁhink that information should be availablekto those who are
consuming that water. ©Not only is it important for the water systems to
know what contamination exist and for the consumers, but also for the
regulatory authorities.in order that they may determine what corrective
action, if any, is appropriate. For all those reasons, we strongly support
the concept of Assembly Bill 280.

However, we feel there are some significant deficiencies in the Bill
as it is éurréntly drafted.v First, we believe the 1list of chemicals qhiéh
Assembly Bill 280 would require be tested for is téo long and would therefore
impose an unwarranted financial burden on the affected water systems.

Assembly Bill 280, as drafted, would literally require testing for
hundreds of compounds. Several of these, the pesticides methoxychlor;
toxaphene; endrin; and lindane and the inorganics, arsenic; cadmium; chromium:
lead; mercury; and selenium are already covered by Federal requirements which
reéuire that water systems monitor for their presence. To that extent, the
list duplicates existing requirements.

The cost of conducting the monitoring required by this legislation could
be reduced substantially if the list of chemicals to be monitored is limited

to those which are found with sufficient frequency in drinking water to be of
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major concern. Based on studies conducted to date, this is about twelve
orgénic chemicals. We recommend, however, that the Department of
Environmental Protection be given the authority to add additional compounds
to the list upon a finding of potential adverse effects on human health
from consumption of a chemicél in drinking water and a finding that there is
reason to believe that the chemical may be found in drinking water systems.
In this Way7 the list could be expanded as new information is developed.

In this context, we would also like to point out that the exact coverage
of the proposed legislation is hard to determine because of the use of the
phrases "including but not necessarily limited to" which appears in Paragraphs 2
and 3 of Section 1(a) of the Bill, and by the use of the‘ﬁord "including" which
appears in Paragraph 1 of that Section and which implies tth other comboﬁnds
might be defined as purgeable organics and, hence, be covereé gy:this’legislation.

We also question the need to est;blish an Aggressivity Index. The theory
behind requiring that testing is that it is a measure of corrosivity which
could contribute to contamination of the water through corrosion of the pipes.
We think a preferable way of dedling with that issue is to provide in the
’ monitoring regulations that theAsamples be taken at the end of the system.

Then any contaminants which have been contributed to the water through
corrosivity will be measured in the samples taken. That is really what we are
concerned with; not with the Aggressivity Index. Furthermore, the Aggressivity
Index, oncé established, will not change significantly unless the water source
is changéd. Therefore, if the Legislature should see fit to retain the
requirement of establishing an Aggressivity Index, ic should be fequired only
once, as long as the water source remains unchanged.

Another concern we have with Assembly Bill 280 is that there is no

requirement to report the results to any State agency. As indicated earlier,
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we feel one of the important reasons for enacting this legislation is so that
the regulatory authorities can determine what corrective action, if any,
should be taken. It is therefore,in our opinion, important that the regulatory
authorities know the results of the testing performed. Therefore, we recommend
that the statute provide that results of the testing be reported to the
Department of Environmental Protection within some smecific time period after
the results become available, for example, thirty days.

The Bill, as currently drafted, provides that the results of the
monitoring are to be retained for public inspection. However, it is mnot

pesific as to where those records are to be retéigggT-Tﬁg:recommend that the

statute be specific in that regard and that it be modeled after the Federal

regulatory requirement. Furthermore, we suggest that the legislation provide
that these records be retained for five years, which would be consistent with
the Federa‘l requirement.

By makihgktﬁése provisions consistent with Federal regulatory requirements,
the water system has one set of record retention requirements that they must
comply with and is not bothered with having different record retention
requirements for different records depending on whether they are maintained
under this statute or under the other provisions of the Safe Drinking Wate; Act.

We have emphasized on several occasions that we think 1t important that
this monitoring be performed in order that the regulatory authorities can make
decisions about what corrective action, if any, should be taken. To fully
implement that concept, we think that legislation should require that the
Department of Environmental Protection make & report to the Legislature at some
appropriate time after the first test results become avallable as to what steps
the Departmeut of Environmental Protection thinks should be taken to protect

the citizens of the State from contaminated drinking water.



We would also like to make one final observation with regard to
Assembly Bill 280. Section U(b) prbvides that the penalties for non-compliance
are to be in addition to the:penalties provided in Section 10 of the Safe
Drinking Water Act. This seems inappropriate. It would mean that someone
found guilty of violating this monitoring requirement would be subject to a

greater_ fine than someone who-had-riedated one of the maximum contaminant.
/ B = B

levels and who had, in fact, jeopardized the health of the customers of the
water system. We see no need to make a violation of this monitoring
requirement subject to any greater penalty than failure to comply with any
other monitoring requirement confained in this statute. We would, therefore,
recommend the elimination of Section L of the Bill.

We hope that these observations about Assembly Bill ZBQ‘are helpful.
If desired, Counsel for Calgon will be glad to make specific languabe
recommendations to you eoncerning improving Assembly Bill 280, vhile retaining

the objective of the legislation.
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. . . NOR ANY DROP TO DRINK!:
PUBLIC POLICIES TOWARD CHEMICAL CONTAMINATION
OF DRINKING WATER

ABSTRACT

thereasing indications of chemical contamindtion of drinking water
throughoiit the United States have raised public policy gquestions about the
causes; ubiquity, and remedies of this problem. How is government responding
to recent discoveries of toxic chemicals, especially in ground water orice
aééﬁﬁed to be relatively safe? And what about revelations that chlorination
of drinking water itself may be causing threats to public health?

Section I of the report gives an overview of the naqibqay issue. This
serves ds the context for Section 1I, a case study of New J;r;éy,;éné'Of;the
riation's most prolific chemical and toxic waste producers; niow facing sefiéus
drinkifig water contamination problems. This analysis illustrates some
of the institutional and financial difficulties as the state struggles to
find retiedies. Current federal budget cutbacks and a negative federal regulatory
stance ate likely to impede some of these efforts. An intérview survey and selected
plant tours wetre condhttéd with 21 of the state's largest water suppliers to
learn of their practices and attitudes in coping with chemical polliution a problem
more insidious and subtle than bacterial contamination of the past.

This study points up the institutional, legal, and scientific gaps which
have prevented more effective public health protection from chemical contamina-
tion in drinking water. Section III offers conclusions ind recommendations

emphasizing prevention and some innovative approachés to the problem.

iii




e o » NOR ANY DROP TO DRINK!:

PUBLIC POLICIES TOWARD CHEMICAL CONTAMINATION
OF DRINKING WATER

INTRODUCTION

Water may be considered good when it is fresh,
limpid, inodorous, not inclined to become tur-
bid when boiled; leaves but little sediment af-
ter evaporation; when its taste is sweet and
pleasant, and neither salty nor insipid; when
it holds air in solution; when it melts soap
easily without forming clots, and when it boils
vegetables well.....

Gaston Tissander, The Wonders of Water 1
(1872)

By 1978, some 700 chemical contaminants, most of them tasteless, odorless,
and colorless -- and many of them dangerous to public health -- had been identi-
fied in Aﬁer}ca's drinking water.2 'They were clearly coming from the burgeon-
ing and now uBiquitous chemical-based industry. Some of these chemicals were
suspected of causing cancer, although the scientific evidence was so complex
that in only a few cases could the causal connection be absolutely proven
and quantified. Yet the 1list of contaminants was growing, and demands for
effective public policy response were beginning to be heard.

In 1980, the nation used approximately 235 billion gallons of fresh water
daily -— 50 percent of it for agriculture, 40 percent for industry and 10 per-
cent for residential use. In the East, 12 percent was used for irrigation;

109

in the West the quantity was 52 percent. The average person uses about 83

gallons of water daily: 32 for bathing, laundry, and dishwashing; 25 for

swimming pools and lawn watering; and 24 for flushing. Only two gallons are

used for drinking and cooking.lo9a



Chemical contamination has been found in surface water supplies of
drinking water, and even more seriously in undgrgfound aquifers. While
lgrgg cities still oﬁtain most of their water from surface soutcgs, fifty
percent of the drinking water in the United States as a whole is now derived
f:pm ground water. The number of gallons being withdrawn from this source
has been growing at 25 percent per decade as housing and commercial develop-
ment spread into new areas.

The challenge of protecting the public from health
hg;grds in drinking water is certainly not new. In the 1800s, public
authorities around the world faced.similar uncertainties with respect to
bacterial contamination of drinking water. In 1847, for example, the Lambeth
Water Company in London decided, on the basisof a tentative’connnectibn be-
tween water and cholera proposed by Dr. John Snow, to move its‘in;ake on the
Thames from the immediate metropolitan area to a point some distance dpstream.
This move protected its consumers from the cholera epidemic of 1853 that
severely affected customers of coﬁpeting water companies which continued to
draw their Qater from the lower Thames. Lambeth's decision to move the intake
upstream was made before there was proof that the water supply was responsible
for cholera; in fact, the germ theory of disease had not yet been formulated.
The compgny's officials decided to act on the basis of the tentative chrela;
toﬁs suggested by Snow.3

After the turn of the centut&, chlorination and sand filtration of drink-
ing water entered into common use a; the way to protect consumers from
bacterial infection. Municipal water suppliers thus were able to draw their
water from nearby rivers, streams, and lakes, even when these sources con-
tained bacteria and suspended solids. This was the first, and critical, -

milestone in water purification.




Now we face a new set of problems brought about by the growing presence
vf complex chemical wastes in drinking water sources, and by the process of
chlorination itself. As before, choices must be made on the basis of incom-
plete scientific knowledge. And as before, skepticism is being expressed by
those unwilling to take preventive measures before absolute proof is available.*
This time, however, the casual relationship between chemical contaminants in
drinking water and health effects is even more difficult to prove than for
bacteria. This difficulty is due in part to the decades-long time lag between
initial contact with carcinogens and the onset of cancer **

I. THE NATIONAL PROBLEM

1. OQOverview

Toxic Wastes and Water Contamination

We are just beginning to aésess the magnitude of the drinking water
problem, and identify its principal causes. Thé "chgmical revblution" that
began with World;War I1 brought about a massive introduction of synthetic
6rganic compouhds; some of them carcinogenic: trichloroethylene, carﬁon
tetrachloride, vinyl chloride, tetrachloroethylene, dichloroethane, chloroform,
and so on. Approximately 63,000 chemicals are currently in commercial use,
with 1,000 new ones coming on the market every year.4 Total synthetic chemical
production has doubled every seven or eight years since the war's end.

Since many of these compouhds are not easily degradable, they remain un-
éhanged in the biosphere, entering drinking water supplies from various sources
including urban and agriculttiral runoff, industrial effluents and impoundments,
municipal sewage, septic tanks and cesspools (and their chemical cleansers),
underground injection wells, mining and petroleum development, acciden;al
spillé, illegal waste dumping,and primitive methods of waste disposal in:
landfills, a principal cause of ground water contamination. Because of

institutional, budgetary, and scientific constraints in aséessing the huge

*Diccussions of such'akepticism/controversies are on pp. 23, 31-34, 80-86.
Further discussion pp. 16{ 17. v o



quantity of chemicals and their synergisms, nearly all enter the environment
before their health effects are really known.

yggil the mid-1970s ground water was commonly thought to be protected -
by gyg;}y;gg soils, and to be in relatively pristine condition. This myth Bas

been

11

ggésssrsg during the past decade by widespread findings of S0Cs in ground
water across the country. Figure 1 illustrates the principal sources of ground
water contamination.

;pg evidence on ground water contamination is fragmehtary”bgt dis;urbigg,
The President’s Council on Environmental Quality reported that toxic or- -
ganic chemicals have beéﬂ identified in drinking water wells in at least 34
states, and probably in 40 or more.lz Almost 1,400 wells from coast to
coast ggq pegn closed due to chemical contamination by early 1980,13 Over
ggp gqgﬁ§m44§;gd wells have been identified in California, 1ﬁciud}ng 39 public
wells serving 400,000 people in 12 gomhunitiés. On New York's Lpﬁg island,
gbegg quugq vater is thé sole soprce of drinking water forithfee and a quarter
million residents, 35 public wells have been closed and "all three of the -
%s}gpd!§ principal aquifers are seriously and dangerously cqntam;ﬁateda"g";nir
New Jersey, almost 500 private wells gnd at least 18 public wells have been
gqn;amiqg;eq. In Connecticut, a 1979 state survey of all grpund water supplies
serving 1,000 people or more resulted in detection of volatile organic com-
goungg in 8? percent of the wells t:es,tecl.]’l In Bedford,'Massachusetts, eight
pgblic gg;lg wvere contaminated with industrial solvents, including TCE.* As
é tggq;g, Bedford lost 75 percent of‘its wéter sﬁpply and city residents had

- to pay two gnd a half times the norﬁai rate io import water from neighboring

towns . *°

To put ;oggthgr>th¢ pleces Qf this fragmented picture, EPA in 1980
nggghgq<§ groqﬁd water monitoring program. It is still too soon, however, -

to see results from this effort.

y :
- Trichloroethylene.




Figure 1

Principal Sources of Ground
Water Contamination
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Ground Water: Executive Summary (Washington D.C:: U.S. Government Printing Office, 1977),p.8. - ]
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R An il—state survey conducted for the U.S. Environmental Protection Agency

(EPA) in 1977 at 50 land disposal sites that had received large volumes of in-
dustrial wastes demonstrated that toxic wastes can and do migrate from their

soiirce. Of the 50 sites tested with monitoring wells, 48 showed confirmed migra-
tions of one or more hazardous chemical c0mp0unds.6 Even "secure" landfills

with plastic or clay liners are vulnerable to leakage over time —- and often
Ait does not take much time for them to fail. For example, four of the five

"secure" landfills (all less than four years 0ld) studied in New Jersey

were found to be already leaking through one of their double 1iners.5

Because disposal of industrial and other wastes constitiite the most important

source of ground water contamination, EPA conducted ; survey of 25,000 in-

dustrial surface impoundments. Half contained hazardous wastes. Seventy

percent were unlined. Nine hundred of the 12,500 urnilined hazardous waste

sites weré situated over pervious soils within one mile of a water supply

well. In 95 percent of the cases tlie company in charge of the pohd pérformed

no monitoring at all.4b

EPA estimates that 75 percent of all active and inactive ﬁQSte_dispoSalt

sites are leaking contaminants into the ground and its underlyirig water.

About 50,000 of the approximately 100,000 active and 75,000 abandoned 1&ndfi11§
throughéut the nation are believed to contain potentially dargerous amounts of torxic
wastes.sa Though many of these are municipal landfillg receiving primarily house-
hold réfuse, these also pose potential dangers to water supplies because of the
gieat number of toxic products deposited there, including: insecticides, herbicides,
motor oils, plastics, and batteries containing cadmium and lead. Leachate fiom one
such landfill in New Jetsey‘was found in 1975 to have a lead content of 300 ppb, six
times the drinking water standard of 50 ppb set under tae SDWA.7 The most seérious
ground water contaminants, because they occur most frequently and sometimes at higher
leVeis, are chlorinated organic solvents. One of these, TCE, an industridl solvent

and degreaser also used to clean septic tanks, was found in one third of 8,000 water

samples taken nationally by EPA.




able

Although-often discussed as separate sources, ground and surface waters
are in fact part of a single hydrological cycle. Surface water recharges
ground water: during times of flooding recharge may occur at two to three times
the normal flow. 1In times of low precipitation, ground water is the source
for streams. Because of this interrelationship, the quality and quantity of
one source can affect the other.

Surface‘waters can be cleansed somewhat by exposure to air, by diiution,
and by :apid movement. In contrast, once ground water becomes cbntaminated_
it can remain so for decades, Ground water moves very slowly. River flow is
ﬁeasured in feet per second, ground water movément in feet per year. Since
ground water is not exposed to the atmosphere, organic compounds in acquifers
do noﬁ readily dissipate. Because of these differences, ground water contami--
nants are often orders of magnitude more concentrated than are contaminants in
even the most polluted surface watervsupplies. Fpr example, several Pennsylvania
wells contained TCE up to 27,300 ppdb, while surface waters there contained less

A } %
than 160 ppb.12 (EPA's proposed criterion for TCE in ambient water is 2.1 ppb.1za

See Appendix A.)

In addition, it is often very difficult and expensive to determine if
a plume of contaﬁination exists in ground water. Monitoring wells can easily
miss narrovw streams of pollution in a large aquifer. Monitoring is time
consuming and tedious, and costs can run very high. If several potential
éources of contamination exist, or if the geology is complex, monitoring
costs can approach-a half million dollars per contamination episode. Costs
could rise to two to threé million.dollars per project if the acquifer is deep

. ! 4
or surface indicators do not help to determine the hydrogeology of the area.l a

*The proposed criteria (or calculated risk level) given throughout this report
serve only as guidelines under the Federal Water Pollution Control Act, whereas, en-
maximum contaminant levels (MCLs) under the Safe Drinking Water Act are legal
standards. These criteria are based on a one in a million risk of contracting
cancer as a result of water consumption with the contamination level indicated.



While ground water pollution has only recently become a widely recognized
Eﬁeﬁoaeﬁéﬁ, surfacé water pollution associated with induStrial effluents, muni-
¢ipal sewage discharges, and runoff (nonpoint pollution) from ufban and agri-
cultural sources has been evident for many years. The Federal Water Pollution
Control Act (?ﬁ?éA) has improved surface water duality’in ﬁéﬁi areas. cuéiéﬁ£,
prograns are, however, inadequate to cope with the enormous proliferation of
toxic waste. For example, the National Pollutant Discharge Elimination System
(NPDES), the maJor regulatory mechanism to control industrial and sewage effluents,
has been criticized by the U.S. General Accounting Office (GAO) for serious
enforcenent deficienciés.* Even new sewage treatment plants built sihce 1972
in the nation's largest pollutionvahatement effort have been found té beé
violating federal standards.** Treatment of industrial waste before it i
enters sewage treatment plants not designed for toxic substances is inadequate.***

honp01nt sources of pollution present one of the most difficult surface
water aénagéﬁent probiens because they are diverse, diffusé; and have politicaily
sensitive remedies related to the politics of land use controi. To address
this cbﬁbiéiity, EPA, under Section 208 of the FWPCA, has proVided funding
for regional or state agencies to prepare area wide plans identifying
problems 4nd propoSing solutions.

. Ghe 6f the consequences of surface water pollution is that fishing has
ﬁééﬁ bfbﬁisited or restricted in several of the natién's major fiéefé; also
used as driniing water supplies. The Great Lakes, which contain 95 percént
of Zﬁériéa's éurface fresh waters and are a drinking water source, have also

been seriously affected. PCBs have been found in all five of the Great Lakes,

*See i,ages 36, 61, 62 for further details.

**In a major effort under the FWPCA, 18, 000 communities were to comstruct waste
water treatment facilities° Since 1972. 2,000 plants have been completed. Ac-
cording to various Congressional and EPA samplings more than half of these plants
malfunction at any given, time.w In many instances,. this is caused by the lack
of adequately trained sewage plant operators. A 1980 GAO report concluded that
"violations of pollution permits is the norm, not the exception whe In addition,
fewer than: half of the 3,700 largest U.S. citiés can meet federal sewage effluent

standards
kk*See p. 37 for an illustration of inadequate pretreatment.




with highest concentrations in Lake Michigan. Other toxic substances found in

one or more qf the Greal Lakes include the pesticides mirex and DDT, mercury,

polychlprinated dibenzofurans (PCDF), and a#bestos. As a result, commercial

fishing for salmon, trout, and carp has been severely curtailed and it is

estimated that overall commercial fishing in the Great Lakes has been limited
13

by 50 percent in recent years. a Like the coal miners' canary, fish biology

is used in scientific tests as a barometer of water quality.

The debate over remedies to this situation is underway. Some argue that
;it is too costly to act — we should essentially do nothing and hope for the
best.* One strategy in line with this viewpoint is to abandon specific
‘ground water sources once they have been found to be contaminated.
Water shortages are, however, becoming more serious just as greater contamination is
being discovered. In additon, the economic impact of abandonmeﬁt can be severe.
It may include the expense of obtaining a new water supply -- if available --
and # héw';rea;ment plant, adverse effects on property values, and production
losses., Often.vigiimized communities have to bear these costs béc;use the
responsible polluters cannot be identified or brought to justice.
The Safe Drinking Water Act (SDWA) was passed in 1974 in response to
:evelaiions that America'’s drinking water contained a veritable alpbabet soup
of chemiéals, from BCEE to TCE.** The act carries a strong preventive mandate for EPA
to establish maximum contaminant levels (MCLs) for all substances which "may
have any adverse effect on the health of persons."3a Regulations under the
act to date, however, do not offer this assurance, especially with respect

{
to chemical contamination.

*See pp. 31-34 and 80-86 for a discussion of controversies over control technologies
to remove chemical contaminants from drinking water.
**Big(2-chloroethyl) ether and trichloroethylene, both carcinogens.
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This gap between goal and reality has several dimensions. First, only
a very limited number of synthetic organic compounds (SOCs) are regulated
under the SDWA: six pesticides (and 10 inorganics —- heavy meraIS) comparedvto
EPA's list of 129 "priority pollutants."* Second, infrequent chemical
monitoring is required of water suppliers: every three years for organics
in surface water, with no specific requirement to monitor organics in ground
water. And third, many state agencies -- the principal authorities under the
SDWA -- are unable adequately to carry out the act's mandates. This is particularly
troublesome in relation to the thousands of small water suppliers which have

inadequate resources to meet federal and state standards.
i  We can approach the many facets of the drinking water problem in a con-
certed effort to protect public health and natural resources. This effort
would include both a hard look at new chemical production, relying in large
measure on the Toxic Substances Control Act, and an innovative approach to
toxic waste disposal under the Resource Conservation and Recovery Act,
including industrial waste exchanges, recycling, resource recovery, above
ground waste storage, and better waste treatment technology. To encourage
these mea5ures, economic incentives and disincentives would have to be
implemented. We can improve our instirutional mechanisms under the FWPCA and
SbWA to assure better water quality. This isbespecially true for the state

agencies which have prime responsibility to carry out the mandates of the

SDWA, but lack the federal incentives offered by the FWPCA.

*The 129 Priority Pollutants are listed in tables 2 and 2a. This list was
formulated as a result of a consent decree obtained in federal court in 1976 -
by public interest groups. The criteria for selecting these 129 pollutantsincluded
hazard, frequency of occurrence in water, chemical stability, amount of the
chemical produced and the availability of chemical standards for measure-
ment.3b (Further discussion on p. 36.)
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Three key programs which would begin to remedy ground water contamination
are in the formative staées. All will require strong government and industry
support to be effective. These are regulations under the Resource Conserva-
tion and Recovery Act of 1976 to deal with future hazardous wastes, the
"Superfund" legislation of 1980 to help states clean up old toxic dumps, and
EPA's proposed Ground Water Strategy of 1980 to coordinate the statutory
authority for éround water management.under various laws and government agencies.
All of these steps will take time and may be greatly impeded by the current
antiregulatoryrattitude in Washington.

Given the severity of present contamination problems, prevenFion alone is
not enough. The quickest and most direct means to remove SOCs from drinking water is
by control technology. The particular system employed in European drinking water treat-
ment plants is granular activated carbon (GAC), a technology resisted by
American water purveyors primarily on the basis of cost.* However, based on
water suppiiets’ own estimates in New Jersey, these costs to the consumer
would be nbminal: approximately $19 to $27 a year for an average household,
much less by EPA estimates.** Such costs can be put in perspective by comparing
them to a consumef alternative, bottled water, estimated. to éost over $500
per year for an average household. Even at this price, the consumer has no
assurance that bottled water is free of chemical contamination because of de-
ficiencies in standards under the SDWA. These standards are applied to bottled

kK
water in only sporadic surveillance by the federal Food and Drug Administration.

*Opposition to GAC based 6n cost and other factors is discussed on pp. 23,31
to 34, and 80 to 86.

*petails of the New Jersey GAC costs are on p. 81.

®%%Currently over 10 million U.S. consumers (the rate is growing at 10 percent a
year)313 are spending S4N0 to S50N million annually for bottled water and

another consumer alternative, home filter devices. Most of these devices are
ineffective in removing organic chemicals for several reasons including too
little activated carbon and too limited contact time with tap water, In addition,
filters must be changed frequently or they can be more harmful than using

nothing. Moreover, without routine sampling of tap water -- an expensive ex-
ercise for most homeowners — .one cannot be sure that the investment, which can
amount to several hundred dollars for the better filters is worthwhile. (See p. 82
for a discussion of bottled water vis a vis GAC eosts in the New Jersey case study.)

*
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Just as chlorine was the broad spectrum remedy to cope with numerous bacteria,
SOC control technology offers the hope of better health protection from numerous
chemicals ~- some still unidentified -~ in drinking water. This should, how-
ever, not be a subsfitute for prevention through ambient water quality improve-
ment, which still offers the best long term solution.

"How safe is safe enough?" is currently fGiore a social question than a
seientificAone. Given the opposing points of view on costs and benefits, perhéps

only an informed citizenry can give the answer.

Disinfection By-Products: Trihalomethanes

Health problems associated with industrially-produced synthetic organic
compounds (SOCs) are not the only public policy issue in the dfinking water
field. A second contamination issue concerns the direct and indirect additives
introduced by water treatment and delivery systems themselves. Chlorine,
caustic soda, coagulant aids, and other direct additives are mixeﬁ into water.

during the treatment process primarily to destroy bacteria, adjust pH, and

eliminate solids. Other indirect additives leach into water from paints
and coatings used in pipes, storage tanks, and other equipment. For example,

*4b . -
tetrachloroethylene is found at high levels -- up to 3000 ppb 45 in drinking
#k
water supplied through a particular kind of asbestos-coated cement pipe.
In addition, ancient water delivery systems frequently found in large, financially

C O kkk
pressed urban areas are leaky, wasting huge amounts of water.

*EPA's proposed criterion for tetrachloroethylene in ambient water is 0.2 ppb.

Higher rates of cardiac disease have been associated with corrosive or "soft"
drinking water. While this causal connection has not been scientifically
established and cardiac disease could be related to the lack of certain minerals
or other water-related factors, acidic water does prr 1ote leaching of such
metals such as lead, cadmium and copper from water pipes. In addition,

some water artificially softened with sodium could increase the risk of car-

diac disease and high blood pressure.l3c

fedkk
In Boston, it is estimated that water lines leak two gallons for every gallon

delivered. New York City's water system loses about 100 million gallons a
day. In New Jersey, the water mains for Jersey City to Hoboken are causing
an estimated loss of 50 million gallons a year.
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Chlorination is, however, of greatest concern because of its ubiquity,
and the recent discovery that chlorine forms suspected carcinogens —- trihalo-
me thanes (THMs)—- when combined with natural organics (humicé and fulvics), the
products of living and decayed plant and animal matter found in nearly all
surface water sources. This is significant because surface sources are used
for most water supplies serving populations of more than 100,000 people. THM
concentrations vary with such factors as the amounf of chlorine used; the con-
tact time between the organic matter and chlorine; the amount and type of
natural organic material in raw water; temperature; and pH (a measure of

acidity/alkalinity).

Most of the natural organics in water are thought to be of little
toxicological significance. Their chemical reaction with chlorine during
disinfection, however, produces a series of chlorinated and non-chlorinated
organic compounds, most of which remain to be identified. Four THMs =--
chloroform, bromodichloromethane, dibromochloromethane, and bromoform --
are by faf:tﬁé most ubiquitous and concentrated organic compounds in drinking
water. Chloroform is a known animal -- and suspected human =-- carcinogen
based on findings by the National Cancer Institute in 1976.

Chlorine was first used to treat sewage effluent in 1803 at Brewster,

Néw York. Thg first continuous municipal application of chlorine to disinfect
drinking water began in 1908 at the Boonton Reservoir, the supply for Jersey
City. vCurrently about 23,000 water treatment facilities in the U.S., serving
over 150 million people, use chlorine for disinfection.3o Widespread use

of chlorine has made one of the most significant cdntributions to public‘

health in history; the death rate in developed countries from typhoid,

cholera, and other waterborne diseases has been reduced virtually to gzero.

Now, however, there is great concern over recent negative findings of chlérine's

impact in creating THMs in drinking water.
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Table 1

National Monitoring Surveys for Organics, -

Including THMs
Nationdl Ofganics 80 cities 1974<75
Reconnaissance Survey
iohal Organics 113 cities 1975-76
Monitoring Survey ’ ' '
National Screening 140 cities 1978-80
Prograi
Communiity Water Supply 430 cities 1978-80
- Survey .
‘kural Watét Sutrvey 2600 cities and 197780

private homes

Source: U.S. Environmental Protection Agency,
Humics, Chlorination and Drinking Water _
Quality =- Report to Congress, (Washington:
Office of Drinking Water, Criteria and Stan-
dards Division), September 1980, p. 2. '
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Since 1972-74 when THMs in potable water were discovered, EPA has con-
ducted five major national monitoring surveys for organics, including THMs
(Table 1). These have shown that chloroform and other THMs invariably were
present in drinking water which had been chlorinated. In raw water sources,
THMs were present in much lower concentrations or were absent altogether.
Miami, which uses ground water with a high natural organic content, had the
highest THM concentration (311 ppb) found in EPA's 80-city nationwide survey.31
EPA's proposed maximum contaminant level (MCL) for THMs is 100 PPb-*

There are several approaches to reducing THMs in drinking water:

l. treat the raw water to reduce concentrations of natural organic
precursors prior to disinfection;

2, change the point of disinfection to later in the water treat-
ment process, to reduce the contact time with precursor organic
material;

3. use less chlorine ghile still maintaining adequate disinfection);.

4., use a disinfectant that produces less THMs, e.g., ozone
or chlorine dioxide;

5. treat drinking water to reduce disinfection by-products aftei their
formation.

Based on epidemidlogical and other studies (discussed in the next section,

on health effécts), EPA has come to the following conclusions which form the

k%
basis for its regulatory position on THMs:

1. THMs in drinking water pose a public health hazard;

2. Scientific methods are not yet available to identify all
by-products formed in drinking water from the reaction of
disinfectants and natural organics;

3. Although many of the identified chemicals do not appear
to be toxic, some have the potential of causing adverse
effects upon extensive exposure. However, little is known
about the effects of long-term, low levels of exposure;

4, All types of oxidant disinfectants (such as chlorine) used
in drinking water will react with natural organics to form
new chemical compounds of currently unknown toxicity;

* .
In Europe, the proposed THM standard is 1 ppb. Currently in West Germany and
Switzerland the standard is 25 ppb.

sk
In Connceticut, the measurement of water color has been made more stringent than
the federal standard and is used a&s an indication of precursor organic levels.

**¥PA's regulations are discussed on pp. 29 to 35.
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5. While the toxicity of individual compounds is being gtudied,
the reduction of THMs in drinking water supplies is prudent
and generally can be readily accomplished in the water in-

. dustry,often agzlittle or no cost while maintaining adequate
disinfection.

Although many of the remedies to reduce THMs in drinking water would be simplg}and
relatively inéxpénsive -- far less costly than those proposed to remove SOCs -- the
water suppiy industry has taken legal action to oppose THM regulation, just

. _ o *
as the industry has opposed use of GAC to remove other synthetic organics.

Pages 23, 24, 31, 32, 85 and 86 contain further discussion of this opposition.
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2, The Health Effects Dilemma

Widespread cbnéérh about chemicals in drinking water dates roughly from
events of the mid-1960s in Louisiana, wﬁere the Mississippi River serves as
the drinking water source to a ?opulation of more than one million people.
At least 50 of the iargest chemical and petrochemical manufacturers in the
U.S. discharge their wastes into the 130 miles of river ‘between Baton
Rouge and New Orleans alone.33 Complaints frbm residents and fighermen of
foul tastes and smells in the water led to a federal monitoring study of‘the
industrial effluents in the river beginning in 1967. Seven years later, two
nearly simultaneous reports brought the case to national attention.

One of these, from the EPA, reported’that the New Orleans water supply con-
tained 66 organic chemicals, six of them suspected carcinogena.34 The second study
- was issued by the Environmental Defense Fund (EDF), a public interest citizens'

‘ 33a
group of scientists and lawyers. This study showed a correlation between

consumption of 'New Orleans water and increased cancer mortality in white males.33a

Based on these findings, Consumer Rgports in the summer .of 1974 published

the first of three articles by Robert Harris and Edward Brecker charging that
. New Orleans officials were ignoring a potentially serious cancer threat in
the form of toxic chemicals in their drinking water. Harris and Brecker
pointed out that systems to treat the water by activated carbon granules
could readily be installed to reduce the level of these chemicals. The EDF
report was the key catalyst that led to passage in 1974 of
ihe Safe Drinking Water Act (SDWA).

In 1974-75 EPA followed up the New Orleans findings with a national survey -
to detect the presence of suspected carcinogens in drinking water. This sur-

vey confirmed the presence of at least small quantities of organic compounds
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in all of the 80 city water supplies monitored. Later EfA surveys (Table 1) have
identifieé'iéébspecific chemicals of concern, which the agency has labeled
"ﬁriérity ﬁéiiutants". These are shown in Tables 2 and 2a. The National
Aee&emy of Sciences elready has identified 22 of these 129 eheﬁicéis as

39 .

carcinogens.

Epidemiological Studies

Sirice 1974 some 18 epidemiological studies and associated commentaries
have bf&&ided some eviderice of correlations between cancer mortality and drink-

ing vater quality,>32l

Earlier studies had shown thaf communiiies which take
their Hriﬁiihg Vaterrabwnstream from discharge points for industrial and sewage
effluents have the highest overall mortality rates.” These are generally
eities ibcétéd in industrial valleys with multiple exposure. [to bellﬁribh;
Statistics also suggest that deaths from cancer of the gésrre;ihreéfiﬁéi and
urinary tracks are one-and-one-half to two times as common in persons %ﬁé‘v
use cﬁibrihaiea water as compared to unchlorinated vater.33P

Despite the growing eircumstantial evidence, a definitive causal relation-
sﬁip cannot presently be substantiated. Many factors make the results of these
étﬁdies>~4 which vary in method and design —- difficuit to interpret. For ex-
Aﬁpié, eveiiefie data on water quality went back less than five years while
the iiiéﬁcy period of hbetveencers is mecasured in decedeé: mortality data and
water quéiit§ data are generally available for different geographic areas;

and himan cancers may be the result of several factors, including smoking. A

*Wastewater discharges upstream often constitute a siguificant portion of
downstream municipal water supplies. Twenty cities with a total population

of seven million use water supplies containing 2.3 to 16 percent wastewater
during average flow_conditions, and much higher wastewater concentrations

(during dry seasons. 1 In New Jersey, one large water utility's river source
contains a 65 percent concentratior of effluents from over 100 waste water treatment
plants and 2,500 industries.
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Table 2

Priority Toxic Pollutants
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.Table 2a

129 Priority Toxic PQllutanté by Classes

Characteristics
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formidable list of unknown factors in such studies has been compiled by

one epidemiologist:

1. "Existing analytic chemical techniques can only identify ap-
proximately five percent of the organic contaminants in drink-
ing water.

2. Of the identified fraction, only about 10 percent has been
adequately tested for carcinogenicity/mutagenicity.

3. Of the trihalomethanes, the brominated species lack avail-
able carcinogenicity data, although they may be as potent
as chloroform.

4. Levels of these compounds in drinking water vary with season,
thereby altering exposure over time.

5. Exposure to trihalomethanes of a population served by a single
water treatment plant is dependent on the travel time of the
water from plant to tap (exposure goes up with travel time).

6. Changes in exposure over a 15 to 20 year period may be a func-
tion of changing or increasing precursors (from industry and
so forth) leading to the production of chloroform.

7. Knowledge of the interaction of contaminants is almost non-
existent..

8. Migration within the United States makes it difficult to de-
termine accurately who was exposed to what, and for how long.

9. There may be considerable individual variation in water consump-
tion.

10. In many communities there is more than one water source, and
persons may live in one water district yet work in another. "33

Most of the epidemiological studies to date have dealt with formation of
THMs in chlorinated surface water, rather than with the presence of
industrial (synthetic) organic contaminants in ground water. In most cases
the mixture of synthétic organic chemicals (SOCs) found in contaminated ground
water is different from that found in surface water. The Council on Environ-
mental Quality (CEQ) in 1980 identified a number of SOCs that are present.in

significant concentrations in some ground water supplies (Table 3). Two
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Source: Council on
Environmental Quality,
Drinking Water and Cancer,

concentrations and locations
compiled by staff of Council
on Environmental Quality (CFQ).

Table 3 Some_Synthetic Organic Chemicais betected in Drinking Water Wells
|7 NIOSII ] MAXTHUM T ~ | EVIDENCE FOR
CUHEMICAT, REGISTRY NO, [CCNCENTRATION | LOCATION CARCINOGENICFTQ’
) PPB
Benzene CY1400000 230 INew Jersey n
TR - == — _ A5 A
( n-liexachlorocyclohexane) GV3500000 6 California CA
A=DiiC ' IGV4550000 3.8 Callfornia NT
Y-BHUC {(Lindane) IGV4900000 22 Icalifornia CA
nis (2-ethylhexyl) ‘ ‘ '

phthalate r10350000 170 New York NT

Rromoform [Pn5600000 20 nelaware NT

Butyl benzyl phthiate 1119990000 38 New York NT
“GCarbon tetrachloride  [FG4900000 400 New Jersey | CA

Chloroform IFS2100000 490 New Jersey CA
—_Chioromethane —IPAG300000 {3 Mass. NT

Cyclohexane GU6300000 540 New Jersey NT

npce

{nibromochloropropane) TX0750000 137 Arizona CA
Dibromochloromethane IPA6360000 55 New York NT
-1, Dichloroethane K10175000 7 Maine SA
-2, Dichloroethane K10525000 100 New Jersey CA
_i1-1,pichloroethylenc v9275000 200 cw Jersey NT
-2,nichloroethylene KV5360000 323 Egss. NT

Di-n-butyl phthlate 'NO0B 75000 470 INew York NT

Dloxane (1-4, Dloxane} 1G6225000 2100 Mass. CA

FDD (ethylene dibromlde)

{(1-1,nibromoethane) [x119275000 300 %awalﬁ CA
_Tsopropyl benzene FyQSTSQOG 290 New Jersey NT.
“Hethylene chlorlde PABDS50000 47 New York NT

Parathion ’ [*F4550000 4.6 Callfornia SA

PCE (Tetrachlo.~ethylene) [KX3850000 1500 New Jersey CA .

Toluene X55250000 260 New Jersey NT
1,1, 1-Trichloroethanc KJ2975000 5100 New_York NA

i i, 2-tclchioroethane KI3150000 30~ iew York CA
TTCR ' 27,300 Penn.

{Trichiorcethylenc) [KX4550000 14,000 Penn., CA

Triflurotrichloreethane  [K13975000 135 lew York _NT
“Vinyl Chilorlde [KU9625000 50 New York li, CA
_Xylene ___jzr21700000 300 New Jersey NT
apist of chemicals, maximum. b conk: H-confirmed human carcinogen

CA-confirmed animal carcinogen
SA-Suggestive animal carcinogen

NA-negative evidence of carcino-
aenicity from animal bloassay

(Washington) December 1980,
pp. 48, 49.
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of the chemicals.- benzene and vinyl cﬂloride - are known human carcinogens.
Human data are not available for the other 29 compounds, although 14 have
been tested for carcinogenicity in animal tests.36

~ The recognized limitations of health effects studies have led to the use
of other methods. Analysis of occupational exposure offers the advantage of
work place conditions where people and chemicals are concentrated.
While extrapolations from high-dose to low-dose effects may be uncertain,
these studies offer valuable information on human toxicity which cannot be
gained in laboratory experiments. Another opportunity to gather data on
human reaction to chemical exposure exists in acutely exposed communities.
Such studies were to be conducted at Love Canal in Niagara Falls, New York.
The Center for Disease Control (CDC) in Atlanta and the State University of '
New York had to abandon fhié proposal, however, because Congress failed to
fund the_study.51

One compreheﬁsive new study nearing completion correlates bladder cancer

and drinking water. It involves interview databfrom over 3000 newly diagnosed
cases of bladder cancer and over 6000 persons in a control group. These data
should permit controls for numerous confounding factors which have not been
adequately controlled in previous studies based on death certificates.52

Another study being initiated currently will investigate the connection

between lifestyle and cancer. This will include interview questions on such topics as
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use of cgffg;ng in coffee and cola drinks and pthe; die; hab;ts, smoking pat-

tefns, and use of certain consumer products iﬁe;uding drugs.53

Rigk Asseesment

Chrrenfly there are not enough toxicologists, pathologists, animal sup-
p;igrs, anq laboratory facilities to test all chemicals.-- certainly not all
the approximately 1,000 new compounds introduced each year. It is estimated
that no more than 500 chemicals could be started annually on bioassays, which .

take two or ﬁqrg years to 't;omlplete.3‘vZa

As a result, a great many compounds

wi;l go un;ésted by government regulators for many years while they are free
tovcirculgte in the environment and in drinking water supplies. 1In viewfof

this, EPA has attempted to minimize exposure to the extent feagib}e by setting
limits gqr THMsvgnd other toxic chemicals in drinking water. -Thgjiimits are

not "sgfg doses," since there are no such safety levels established for caréihogqns,
but are low levels that the agency believes are technologically achievable,

taking cost into consideration. Making trddeoffs and comparing econogic

benefits ﬁi;h human health fisks is inherent in this process, a highly sub-

jective operation at best.

Such risks are evident in a recent report from the U.S. Surgeon General's
office which concluded that "virtually the entire population of the United |
States carries body burdens of one or more long-lasting synthetic chemicalg‘v
kqown to éagse severe health problems at higher levels....we are dealing with
sse.very possibly the worst threat to human health in the nation today."44
Over 90 percent of the human population in the U.S. is believed to have

measurable levels of PCBs in their tissues. Human breast milk is heavily

contaminated and the average nursing infant exceeds by ten times the maximum
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daily intake level for PCBs set by the Food and Drug Administration. The

levels of contamination and the number of people affected continue to in-
45

- crease each year.

Human biological tolerance to carcinogens and the existence of safe

thresholds must be considered in light of the multiple forms of exposure

to which humans are subjected. David Rall of the National Institute of En-
vironmental Health Sciences discussed the issue of adding new carcinogens
to the present pool: "It may indeed be demonstrated in a good laboratory
that a mouse exhibits a threshold for any given chemical. But, a mouse
doesn't smoke,.doesn't breathe hydrocarbons or sulfur oxides from fossil
fuels, doesn't take medicines, doesn't drink alcohol, and doesn't eat bacon

47

or smoked salmon or well-done hamburgers." On the other side of the thres-

hold debate, Perry Gehring of Dow Chemical Company contends that "...fully

95 percent of all chemicals, whether man-made or naturally occurring, have the

capability of reacting with DNA."48 In his book The Politics of Cancer,

Samuel Epstein, M.D., discussed the complications_in attributing disease to
different factors but pointed out that "New Jersey and Wyoming, for instance,
have almost identical per capita tobacco sales, but New Jersey's cancer rate

is 36 percent higher than Wyoming'a."49

While the debate about causes of cancers and human thresholds continues,
current estimates are that synthetic chemicals cause somewhere between five
to twenty percent of all cancers.so Five percent of all cancer deaths in the

U.S. would amount to some 17,500 people annually.

*Of approximately two million total deaths per year in the U.S., about 350,000
are attributed to cancer. Thus, cancer from various causes accounts for about
18 percent of the deaths in the U.S. annually. Each person has a lifetime risk
of about one in six of dying of cancer. When the occurrence of nonfatal can-
cers is considered, the risk of an individual developing cancer in a lifetime

is about 25 percent, or one in four.50a
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Government regulation of voluntary risks, such as smoking and driving
raises very different questions from prevention of involuntary risks, such
as drinking contaminated water or breathing polluted air. The issue of
risk ultimately comes dqwn to personal values and judgment. For most pol-
lutants, available scientific knowledge can offer only rough guidance for
regulqtion. In the view of Douglas M. Costle, EPA Admipistfator in the
Carter Administration, this should not, however, prevent action: "Given
the potential for long-~term damage, it seems to me the case for a policy that
emphasizes protecting health where the scientific evidence is inconclusive
should be irrefutable. Yet, as many of you know, it's getting more and more
difficult to carry that argument in Washington these days, given the antiregulato:y

climate in town."54 As Marvin Schneiderman of the National Cancer Insitute remarked:

“Some historical perspective may be in order here. During the
19th century when germs were being discovered thick and fast,
much as carcinogens are today, the same sort of skepticism pre-
vailed as this or that microbe was reported as the cause of one
or another disease. And there were the same kinds of arguments
about whether, in the face of scientific uncertainties, it would
pay to clean up the environment. Yet when the public water sup-
plies of northern Europe were, in fact, cleaned up.....epidemics
of cholera and other gastrointestinal infections virtually dis-
appeared."4la

In spite of uncertainty, decisions must be made; and they must inevitably
depend on someone's estimate or judgment of acceptable risk. Many govern-
ment analysts, for example, assume that é lifetime cancer risk of one in a

million is "acceptable.”" They contend that this risk level is a "prudent,
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nél But

ethical, and economically realistic guideline for decision making.
getting agreement on numerical bounds is, of course, .difficult. As one
toxicologist remarked: "estimates of one in a million and so on are fine
as lbng as you are not the one."43

Unfortunately, in the real world even the one-in-a-million standard
is exceeded. One estimate, using a highly contaminated well
(in New Jersey - see Table 4) and a "worst case' analysis, found a one in 400
risk of cancer. If a population of one million were to consume this water
for a lifetime, 2,500 people would be expected to contract cancer as compared
with the single person usually regarded as an aﬁceptable level of risk in
federal 1'egu1::n::lons.l‘2

In struggling to create a scientific basis for assessing 'the irre-
versible effects of long-continued exposure to carcinogenic substances at
low dose rates", the National Academy of Sciences (NAS) in a 1977 report to

Corigress (an oufgrowth of the 1974 Safe Drinking Water Act) concluded that:

1. "Effects in animals, pfOperly qualified, are applicable
to man.

2, Mé:hods do not now exist to establish a threshold for long-
term effects of toxic agents.

3. The exposure of experimental animals to toxic agents in high
doses .is a necessary and valid method of discovering possible
carcinogenic hazards in man.

4. Material should be assessed in terms of human risk, rather than
as 'safe' or 'unsafe.'"

On the baeis of various tests, including some conducted by the NCI in 1976,

the NAS concluded further that chloroform and other THMs present a health
hazard and that steps should be taken to prevent their formation or to remove

them from drinking water.
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Table 4

Synthetic Organic Chemicals Detected in
a Highly Polluted New Jersey Well

Upper limits on

Concentration . lifetime cancer
Chemical (ppb) risks
Trichloroethylene (TCE) - 1,530 4.6 x 1074
Trichloroethane 965 1.3 x 10-4&
Chloroform 420 1.4 x 1074
Carbon tetrachloride 400 7.6 x 1074
Xylenes 300 No positive data
Toluene 260 No positive data
Benzene 230 1.1 x 1073
Dichloroethylene 58 No positive data
Methylene chloride - 11 No positive data

8 Assuming the 1,1,2-trichloroethane isomer.

Source: Council on Environmental Quality, Contamina-
tion of Ground Water by Toxic Organic Chemicals,
(Washington) January 1981, p. 71.
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These conclusions are not universally acceptéd, however. For example,
~the Coalition for Safe Drinking Water, a group of about 90 utilities that
collectively provide water to approximately 30 million people in the U.S.,
has strongly opposed EPA's proposed regulations for both THMs and SOCs on the
grounds of their cost. The group further contends that: 1) the NCI assay
was not intended to be used to extrapolate health effects of chloroform to
the low levels that might be found in drinking water; and 2) they find no
hard evidence to support NAS's concern that the low levels of SOCs generally
found in drinking water pose a potential health risk. 1Im particular,the
coalition contends that animal studiés are inconclusive since
the high doses overburden the animals' defense system, impair the liver's
detoxifying ability, and produce a cancer that would not occur under the low-
dose conditions to which people are exposed in drinking water.*

fhe'technique of exposing animals to high doses is used fo overcome the
low-effect, time-delay probiem that would otherwise make testing for chronic
effects of low-level exposure impossible. By giving large doses of a chemi-
cal to a small animal with a rapid metabolic rate, short normal life span,
and fewer cells, scientists can get a reasbnable approximation of what may
happen in humans whose metabolic rate is.slower and who have many times more
cells and a longer life expectancy. This technique and one pioneered by
Bruce Ames to test chemicals for mutagenicity (thought to be closely related
to carcinogenicity) by using salmonella bacteria are widely used as alterna-
tives to epidémiological studies.

Some fundamental observations about the water supply industry can help
. to explain its attitudes and actions in opposing EPA's regulations.

In general, it 1s a conservative group whose practices

*The Coalition has taken legal action on the THM regulations, which are currently
before the courts. They also have been instrumental in the defeat of EPA's 1978
proposal for use of granular activated carbon to remove SOCs in drimking water,

_____ cavmaatbtdan 4 _Tnransg
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h;ve changed very little since the advent of chlprination in the éérly.1900s.
In addition, water suppliers operated with relative autonomy ﬁripf to passage
of the SDWA. They resent government intrusion in their bailiwick. Mo:eqver,
water suppliers have developed a strong defensive reaction to revelations
that chlorination -- seen for decades as the miraculous solution to bacterial
contamination of drinking water -- is itself caqéing the formation of THMs,
including chloroform. This can be described as a '"white hat/black hat"
syndrome in which the industry's self-image of performing an honorable and
critical public service ("white hat") is now perceived as being ﬁarnished
byirevelations»of chemical contamination of drinking water ("blackvhat").*
Risk assessment ultimately involves comparisons of economic césts with
human health risks. Because of this, risk benefit analysis is highly sensitive
to political pressure. Since absolutely safe levels do not exist, an
ipformea public will have to decide. This was recognized by Gus Speth, Chairman

of the Council on Environmental Quality in the Carter Administration:

"0f all the chemicals that have been released into the
human environment, we know that a small number cause
cancer in humans. We know this for the best and most
tragic of reasons; they have caused cancer in people...
But we cannot wait patiently for other carcinogens to
make themselves known in this manner. Having learned
all we can from our technicians we are forced to realize
ghat...social value judgments frequently exceed the decision
making prerogatives of any profession or discipline.

It is both the glory and the burden of democrrcy that
lay citizens must make the final choice."?3

*Related issues are discussed further on pp. 31 to 34 and 80 to 86.
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The Laws Affecting Drinking Water

Historical Context

Drinking water was first regulated in the United States by a 1914
Congressional action which enabled the U.S. Public Health Service (PHS) to
promulgate national standards. These standards, however, applied only to
water moving in interstate commerce (e.g., use of common drinking water
cups on trains), and they concerned bacterial rather than chemical contamination.
In 1925, 1942, and 1946 some chemical standards, primarily for metals,
were added.* In 1946 the standards wefe generally made applicable to all
interstate U,s. water suppliers.

New standards were promulgated by the PHS in 1962. These recommended the
use of qualified personnel to operate water supply systems, and established maximum
concentration limits for the regulated chemicals.558 The 1962 standards
also recomyended that water supplies be obtained from a '"protected source; and
efforts were féybe made to prevent or control pollution of this source.

As defined, treatment by natural means included dilution, storage, sedimenta-
tion, aeration, and/or exposure to sunlight. Other treatment, including 4
chlorination, was to be applied to those water sources which were not
adequately protected from contamination.ssb Again, these federal standards

» *k
were designed primarily to protect against infectious disease. They were, however,

to prove inadequate to cope with the explosive 'chemical revolution'" after World

*1925: reference to control of lead, copper and zinc.
1942: maximum levels for lead, fluoride, arsenic and selenium. Also, where
more suitable water supplies were available, sources with certain chemical
concentrations were not to be used, e.g., copper, iron plus manganese,
magnesium, zinc, chloride, sulfate, phenolic compounds.
1946: prohibition of use of certain chemicals in the water treatment process, €.g.,
salts of barium, hexavalent chromium, heavy me tals, 258
**In 1967 an advisory committee to the PHS recommended maximum concentrations for
various organic chemicals, including several pesticides, e.g., aldrin, chlordane,
DDT, dieldrin, endrin, heptachlor, epoxide, lindane, methoxychlor, toxaphene,
organic phosphates and carbamates. In attempting to promulgate these recom-
mendations, howevever, "someone remembered that the legislative base for the
standards was restricted to the control of communicable diseases" and it was held
that the PHS had no authority to establish drinking water standards for chemicals.J9bl
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War IT which created a new and intensified burden on water systems. Dis-
coveries in the late 1960s and early 1970s of toxic chemical contaminants in
drinking water supplies, particularly in New Orleans, exposed the inade-
quacies in existing laws to assure safe drinking water.

A series of reports and media exposure of theée‘findings, especiallyk
by Dr. Robert Harris of the Environmental Defense Fund, created enough poli-
tical support for passage of the Safe Drinking Water Act (SDWA) on December
16, 1974, This act had lain dormant since 1970 when it was first introduced
by Congressman Harold Robison of New York, acting on a Public Health Service
stﬁdy of community water supplies released earlier that year. The PHS study
documented the widesprgad inability of state and local water supply agencies
to monitor, treat, and deliver drinking water that was free of the threat
of bacterial and chemical contamination;*

A variety of federal laws regulate toxic substances (Table 55.' In:
gddition to the SDWA, the principal laws affecting toxics in drinking water
are the Federal Wa;er Pollution Control Act (FWPCA), the Resource Conserva-
tion and Recovery Act (RCRA), the Toxic Substances Control Act (TSCA), the
Food, Drug, and Cosmetic Act (FDCA) (for bottled water), the Federal In-
secticide, Fungicide, and Rodenticide Act (FIFRA), and the Comprehensive En-
vironmental Response Compensation and Liability Act, more‘commonly known as
the "Superfund" Act of 1980. The last-named law provides for the clean-up
of old chemical dumpsites which endanger the public. The SDWA, FWPCA,
and RCRA have the most direct effect on drinking Qater, and will be discussed
in more detail below,

As noted in Table 5, laws vary in the degree of certainty required in
knowledge of a hazard before it is to be regulated. For example, the FHPCA
protects agginsé pollutants that "will" cause death, disease, etc., wherel

the SDWA and the RCRA refer to contaminants which "may" adversely affect

*This study.iSSued by the U.S. Department of Health, Education and Welfare,
is discussed in greater detail on pp. 69, 70.
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Table 5

The Laws Regulating Toxic Substances

Balancing

Definition Type of Degree of Burden
Legislation toxic or hazard zegulation protection of costs of proof
Clean Air Act ' "an air pollutant EBmission ®...an ample No _EPA
(as amended) eeo¥hich, . .may standards margin of
(CAR) cause, or contri- safety to pro=-
1970 bute to, an in- tect the pub=
1977 crease in mortal- lic bhealth...”
ity or an increase
in serious irrever—
sible, or incapaci-
tating illness.”
Bec. 112(a) (1)
FPederal Water “...pollutants Bffluent ®ectmple mar= o BPA
Pollution which will...cause standards, gin of safe~
Control Act death, disease, ambient ty."
(ae amended) behavioral abnor- standaras
(FWPCA) malities, cancer,
1972 genetic mutations,
1977 physiological mal-
functions...or
physical deforma-
tions.®
8ec. 502(13)
: Occupational Not defined Exposure “adequately Yes OSHA
Safety and . standards asgsures to ex- Sec.6(b) (3)
Bealth Act tent feasible .
(OSHRA) that no em~
1970 ployee will
suffer material
impairment of
health or func-
tional capa-
eityooo”
8ec. 6(b) (5)
Foxic Sub- those substances Pra-market Hot specified Yes Proponent
stances Con~- ®esopresenting an notification 8ec.2(b) (5)
trol Act unreasonable risk and tasting;
(TSCA) of injury to prohibitions
1976 health or the en= on manufac-
vironment....” turing, pro-
Sec. 6(a) cessing, and
' distribution;
information
on chemical
camponents
=ust be
supplied to
EPA

continued
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héélth. (The Clean Air Act also uses the stronger critérion, "may.") This

is an especially important feature of the SDWA in light of uncertainties about
the long term health effects of toxic chemicals found in surface and ground
water Suppiiés.* The importance of establishing control before certainty

hds been proven was shown in the actions to prevent cholera in the face of
scientifie uncertainty about the causes of ﬁhe disease. Nevertheless, most
of the laws, including the SDWA, place the burden of proof or'\.t'h’e EPA rather
than on polluters .

The ldws vary also in the degree to which they make protection dependent
on cost. For example, the FWPCA requires ample margins of safety for public
protection and does not require cost bal ancing. The SDWA also allows for
safety margins, but only "....to the extent feasible....(taking costs int§
c:onsiél‘er.?,'tio'n)...."56 Cost considerations were at the heart éf fhe’political
battles over EPA's 1978 proposed regulation of synthetic organic chemicals

in drinking water, an issue to be discussed later in this section.

Safe Drinking Water Act (SDWA)

The SDWA directs the EPA Administrator to:

1) establish national primary and seéondary (for aesthetics) standards
to protect public health and Qelfare;

2) establish makimum contaminant levels (MCLs) at a point at which "no
known or anticipated adverse effects on the health of persons occur and which
allows a margin of safety"'57

3) establish minimum requirements for state programs to prevent under-

ground injection which endangers drinking water sources, including designation

#Tri 1980 a strong attempt was made in Congress by Representative Phil Gramm

of Texas to seriously weaken the SDWA by removing its preventive mandate -ex-
emplified by use of the word ' ' and by removing EPA's ability to require con-
trol technology where chemical standards cannot be formulated or monitoring is

not feasible. This effort was narrowly defeated. The issue is, however, of continui
concern because of similar legislation introduced in early 1982 by Gramm and others. 56.

ﬁ*Tbe‘Supreme Court recently reiterated the mandates of the FWPCA relating to cost
cf chpliance in a case affecting crushed stone and gravel pollution from coal
and mining industries by stating that the government can require polluters to meet
minimum water pollution standards without weighing their "economic capability"
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of "sole source aquifers";

4) delegate enforcement responsibility to qualifying states and in-
tervene in cases where states are not meeting this responsibility;

5. provide for exemptions and variances due to economic or physical
limitations;

6. establish a laﬁoratory certification program;

7. provide for public notification of a'violation of MCLs and certain
other provisions;

8. allow privaﬁe citizens to bring civil actions against any person
alleged to be in violation of any prescribed requirement, and against the
EPA Administrator under certain circumstances.

Numbers three and seven above are particularly interesting features of
the law anq deserve further comment.

Althoﬁgh the SDWA provides for protection of sole source aquifers
and EPA regulations to implement this were published in 1977, they
were never promulgated in final form. This is explained by the lack of re-
sources which EPA has had to implement all of the SDWA features, and priorities
which have had to be set. EPA officials deny that the political
sensitivity of "sole source" designation and the concomitant land use con-
trols which might ensue have played a part in this decision.57a Currently
under the SDWA a community can petition EPA to have an aquifer de-
signated its sole source of drinking water, and seven such designations have
. been made nationally. After that designation is granted, EPA may delay or
halt fe&eral assistance for projects which would contaminate the aquifer and
endanger public health. This process, if initiated in time, might have prevented

contamination of some of the aquifers under New York's Long Island. There all
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three aquifers, upon which 3.25 million people depend for drinking water
supplies, have been seriously affected.

The Publ;c notification provision of the SDWA is an innovatiQe feature
of the Act.* Since the public must pay fpr drinking water improvements, it
is important that information about water quality be disseminated. People
are becoming aware of chemical contamination of drinking water, and noti-
fication offers specific information about individual water supplies.

M;ximum Contaminant Levels. The MCL's established under the SIWA cover

chemical contaminants, microbiological contaminants, radionuclides, and
turbidity (which can interfere with disinfection). Although the act has

been in effect since December 1974, MCLs have been established

under the National Interim Primary Drinking Water Regulations

only for a limited number of chemicals. Table 6 ;

‘lists the 10 inorganics (heavy metals) and 6 organics (pésticides) regulated
under the Act. Of the thousands of synthetic chemicals believed to exist in
in water supplies, 700 have been identified, and several are known
carcinogens or mutagens. Yet only eight of the 129 chemicals on EPA's list of
"priority pollutants" (Table 2) are currently regulated under the SDWA.

Table 6

Maximum Contaminant Levels
Under the Safe Drinking Water Act

Inorganics ppb Organics - PPb
*ATSENiC o o o o o o 50 *Endrin . . . . . 0.2
Barium. o s o o o » 1,000 Lindane . « . . . . 4
*Cadmium o ¢ o o o o 10 Methoxychlor . . . 100
*Chromium « o ¢ o « o 50 Toxaphene . . . . . 5
Fluoride , , ., . . « 1,400 to 2,400 2,4,5-TP Silvex . . 10
*Lead s e o 0 o o 50 2,4,D . . ., . .. 100
AEMercury o o o o o e 2
Nitrate . o ¢ « o o 10,000
*Selenium o o ¢ o o o 10
%Silver e o o s 8 o 50

*on EPA's list of 129 "priority pollutants"

*Such notification is to be via media announcements and direct mailings to
thg‘éffected public. Enforcement of this requirement has been weak at the

e Taca
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In fact, EPA's Interim Regulations undér the SDWA established MCLs for the same

inorganics regulated under the 1962 Public Health Service standards, only adding some
pesticides. Although the revised regulations were to include MCLs for additional

organics and were to be implemented after the SDWA-mandated National Academy of
Sciences report of 1977, such progression has not occurred. This void is
especially puzzling because of the SDWA's strong mandate to control
contaminants which "may" have adverse health effects. When probed, EPA
officials explain that they committed their available resources to the con-
trol of SOCs and THMs in their proposed 1978 regulation (discussed below),
and that EPA plans to propose MCLs for six (and perhaps 12) of the most
ubiquitous organic compounds, primarily industrial solvents:57b 1,1,1-tri-
chloroethane, carbon tetrachloride, 1,2-dichloroethane, vinyl chloride,
trichloroethylene, and tetrachloroethylene. In mid~1980 it was expected

that these additions could be in place by m:ld—1981.58 By mid-1981, however,

it was appétént that the earliest implementation possible was 1983.588

Much
of the current delay can be attributed to the regulatory slowdown of the |
Reagan Administration. |

Because of EPA's failure to include MCLs for more organic chemicals
which are known or suspected carcinogens, in 1975 the Environmental Defense Fund
brought a lawsuit against the agency. This step, and the change in national
administration in 1976, resulted in 1978 in a comprehensive EPA regulatory -

proposal to reduce concentrations of organic contaminants in drinking water.

Monitoring Time Frames. The schedule of monitoring for toxic chemicals is

another area of concern. The 1974 federal regulation under the SDWA re-
quires that drinking watér be tested for inorganics annually for those sup-
pliers using surface water sources, and every three years for ground water

sources. For organics, testing in surface sources is required every three




31

years, whereas testing for organics in grouqd water is left entirely to state
discretion. These monitoring schedules are too infreduent to_offer public
protection and produce an adequate data base.*

The lack of ground water monitoring for organics resulted from several
factors. The 1974 regulation was framed before discovery in ground water
of organics, particularly industrial solvents. The six organics (pesticides)
regulated were not found in ground water. In addition, analytical methods now

58b

in use were not readily available in 1974.7

Proposed New Regulations in 1978. In the SDWA, Congress recognized two

fundamén;al problems of regulating chemical contamination: first, that there
is no known way to measure a safe level of exposure to carcinogens; and
second, that the majority of water supply plants are unable to monitor for
most chemicals because they lack the necessary instrumentation and personnel.
To surmount these problems, EPA was granted not only authority to.e;tablish
MCLs but a1s§ authority to require water treatment plants to use '"best avaii;
able" treatment techniques.

‘ In early 1978, EPA announced plans to employ both of these regulatory
tools. It proposed to establish an interim MCL of 100 ppb for trihalomethanes
as a group, and to require larger communities with significant levels of
synthetic organics in theilr source water to install granular activated carbon
(GAC) filters, commonly used>in Europe. GAC is a "porous form of ﬁarbop
with an enormous surface area that can adsorb contaminants. A handful of
activated carbon has a surface area totaling about one acre. It has dis—
tinctive chemical surface properties, including carboxyl, hydroxyl, and other
oxygen-containing chemical groups that help bind chemicals to tﬁe carbon. The
very chemicals that are most insoluble in water, such as DDT and PCBs, are

adsorbed most r_eadily.-"59

* - —
In Europe, drinking water is monitored much more frequently. For example, in
the Netherlands monitoring for organics and inorganics takes place every three

months. 1In Zurich, Switzerland such tests are conducted monthly.58c
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EPA's proposed requirements were strongly opposed by the water supply
industry. A vigorous campaign of oppoéition was launched by the Coalition
for Safe Drinking Water, & 'spinoff group of the American Water Works Association
(AWWA), an organization of public and private water utilities.
AWWA's views on the regulations are that 1) expanded and
accelerated health effects research on THMs and SOCs should he
conducted to establish "a scientific basis for regulation"*; 2) a 100 ppb
level for THMs should be established only "as a goal" for public water supply
systems, not as a reduirement; 3) EPA's proposed requirement that GAC be
used as a treatment technique should be eliminated, to be replaced by four
plant-size research projects underwritten by the government '"to gather
financial, operating and scientific data'; 4) EPA's proposed monitoring
program for THM should be adopted, except that public notification should
not be required (since systems would work toward a 'goal", rather than an
MCL standard); 5) any monitoring program for SOCs should be "financed and
operated by EPA."598

Opposition to new public policies by drinking water utilitiés is not new.
Arguments haQe been presented in the past against such now-accepted practices
as the use of sand filtration and banning of the common drinking water cup on
interstate carriers. Ripley Nichols of MIT stated in 1884 that he doubted
whether the results of sand filtration were worth the cost, and warned com
munities not to embark on such a plan of "artificial" filtration unless pre-
pared to spend a possible $2.50 perrmillion‘gallons for operation alone.59b

Elimination of the common drinking water cup on interstate carriers also

met strong opposition with the hypothésis that if the cups became unavailable,

*See pp. 23, 24. -
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people so deprived of drinking facilities would have their health seriously
éndangefed and might succumb to the temptation of alcoholic beverages.
Originéliy, EPA's GAC regulation was to apply to 400 or so water supplies
serving 75,000 and more péopie.65 The proposal was revised &s a result of
opposition. It hence stipulated that the only systems required to add GAC
were those usinig a "vulnerable" surface source: one wtth more than 100
upstream discharges as defined under the FWPCA,* more than 1,000 tons/year
of industrial or agricultural chemicals transported on the waterway, and likely
to be impactéd by these sources due to geographic factors such as proximity to
discharges and significant monpoint dischai‘ges.98 The GAC regulation has been
stalled, ostensibly because EPA is now concentrating on the newly discovered
prevalence of industrial solvents, particularly in ground water. In reality,
the poliﬁicél pressure generated by the water industry's opposition had a
great impact on EPA's dectsion.™ The THM regulation went into-effétf in
November 1980, but it required only monitoring for the first year at plants
serving populations of 75,000 or nore.%0  In November 1981 plants serving |
population of 10,000 to 75,000 commenced monitoring. In January 1980, before
the regulation took effect, the AWWA legally challenged EPA on the THM

regulation and the mattér is now pending before the courts for a "review of

60a Such a final rule miay include remedial action to lower THM

a final fule."
levels; currentiy only ﬁonitoring is required.

Cost was one of the focal points of the industry's opposition. Industry
exprgsséd concern over the projected consumer price increases which would ensue.
Drinking water rates in the U.S. traditionally havebbéén low -- on the average,
about $1.00 per thousand gallons or $100/year per household. Europeans, on the

other hand, are accustomed to paying an average of $3.00 per thousand gélions,GOB but

There are about 60 water supplies with more than 100 upstream discharges as defined
under‘théiFWPCA.gs Data for those suppliers eligible for GAC use under the other -
listed criteria were not available at this time. -

*k . ‘ : . . . ) . .. ]
The EPA is also investigating other SOC controls, including the use of resins.
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they do have more sophisticated treatment processes for removal of organic
chemicals. These systems, in about 35 European municipalities include
GAC and ozone. Ozone, used for disinfection in place of chlorine, does not
promote THM formation. It does, however, promote the breakdown of toxic
chemicals, allowing GAC to do a more efficient removal job.

EPA noted In 1its 1975 report to Congress, '"thus far, the best method for
removing environmental contaminants such as carbon tetrachloride, dieldrin and
haloethers (all carcinogens) from raw water is the use of beds of granular activated

1

carbon (GAC)."6 Currently, however, U.S. drinking water treatment plants do not

use GAC filters to reduce the levels of organic chemicals in drinking water.* The
National Academy of Sciences has also approved of GAC for drinking water treatment.61b
About 60 U.S. drinking water plants do use GAC for taste and odor control, but this
use requires much less frequent regeneration or replacement of the filters (two

to three vears vs. two to three months) and is thus less expensive. One

estimate puts the cost of GAC for organic removal for treatment plants serving
populations of 75,000 to one million people at $7 to $16 per year for a family

of three.62 EPA estimates an increase in the cost of water production of 10

to 15 cents per thousand gallons.63 Some water suppliers'do not agree with

these estimates and have complained that the original capital outlays are too

high and that the operating cost of regenerating GAC filters are a considerable

additional expense.

Comments on Safe Drinking Water Act. In assessing the effectiveness

of the SDWA mandates and their implementation, several factors become apparent.
First, it is essential to expand the list of toxic chemicals covered under the
National Primary Drinking Water Regulations to include those now commonly found:

e.g. industrial solvents in ground water.

*Recent installation of GAC filters in Rockaway, New Jersey is discussed on page 48.
The City of New Orleans 1is considering use of GAC as an addition to its current
water filtration system.

*%he matter of costs is discussed further on pp. 81-84 in connection with a
water purveyor survey.
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(An added benefit of this expansion would be felt in bottled

water qualigy, since MCLs uhder the SDWA are adopted for bottled water by

the Food and Drug Administration.) Second, under the SDWA, all suppliers

currently must monitor and test for the same elements in drinking water,

regardless of local céndifions. As knowledge is gained about the discharge

of specific toxic pollutants, this information could be applied to monitor

watersheds §pecifica11y for those‘chemicals known to be a local problem.

Water suppliers Shqu}d be more aware of industrial watershed discharges

and their impact on spurcevwaters. Third, monitoring for hundreds of

known toxic chemicals in drinking water is problematic because of the

expensive equipment and highly trained laboratory personnel required.

Greater reliance must therefore be placed on prevention of contamination

and, under the SDWA, removal of contaminants in‘the water treat@ent process

by installation gnd use of best available control technology such as GAC:.‘
Implementation of the SDWA relies heavily on state leadership. The

act also relies on self-enforcement by the water supply industry, which is

responsible for monitoring and notifying the public when standards have been

violated. The effectiveness of this decentralized mode, involving approximately

61,000 community water sysiems of varying size and capabilities, is highly

dependent on these institutions' ability and willingness to cooperate. Because

a community water system is defined by SDWA as any one with at least 15 connec-

tions or with service to at least 25 customers, a significant number of small sup-

pliers which formerly were not regulated by state agencies are now covered,

straining staté-budgets. Tﬁe SDWA also required a more sophisticated man-

agement approach and closer cooperation with cdupty and local health officers to

4
augment state enforcement. Most states are still struggling to achieve these goals.

*The fragmented U.S. approach to drinking water management is exemplified by the
61,000 ¢community water suppliers, up from 20,000 in 1963. In Europe just the
opposite trend is occurring with consolidation of waterworks notably in .Great
Britain and Germany. This has created more substantial waterworks capability to
deal with the complexities of chemical contamination.
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The Federal Water Pollution Control Act (FWPCA) (Clean Water Act)

The FWPCA64 is the principal law regulating the quality of surface drinking

water sources. The original law was passed in 1948; it has been amended many

times, including in 1972 and 1977. New amendmerits are expected to be debated

in Congress in 1982. The present goal of the law is to make all U.S. surface

waters "fishable and swimmable" by 1983, and to achieve zero discharge of

pollutants by 1985.* Each state is required to adopt water quality standards

that meet or exceed the federal criteria. The law does not apply to ground water.
The National Pollutant Discharge Elimination System (NPDES) was established

in 1972 as the basic regulatory mechanism for water pollution control. Under

this program, EPA (and the states under federal delegation) were given authority

to issue permits to point source dischargers provided the dischargers agreed

to meet standards of three types: 1) source-specific effluent limitations;

2) toxié pollutant regulations; and 3) reéulations applicable to oil and

hazardous substances 1liability.

As a result of lawsuits brought in 1976 by three public interest groups --
Natural Resources Defense Council, Environmental Defense Fund, and Citizens
for a Better Environment -- EPA was forced to promulgate standards to assure
regulation of toxic substances. This involved developing effluent guidelines
for 65 classes of pollutants, including 129 "priority pollutants". (Tables
2 and 2a). The consent decree stipulated that 21 categories of industry be
covered by these effluent limitations. (Table 7). Standards for these

sources are to reflect the best available technology economically achievable.

*The FWPCA is scheduled for renewal by Congress in 1982 when these goals and other
features of the law may be altered. Given the Reagan Administration's support
of weakening amendments to the Clean Air Act in 1982 (HR5252, introduced Decem-
ber 1981), environmentalists and others are concerned about similar mores against
the FWPCA. :
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Table 7

Industrial Categories to be Covered In
Accordance with the NRDC vs. EPA Consent Decree

1. Timber products processing 12. Soap and detergent manu-
facturing '
2. Steam electric power plants
13. Auto and other laundries
3. Leather tanning and finishing
14. Plastic and synthetic
4., Iron and steel manufacturing . materials manufacturing

5. Petroleum refining 15. Pulp and paperboard mills,
and converted paper products
6. Inorganic chemicals manu-

facturing 16. Rubber processing
7. Textile mills 17. Miscellaneous chemicals
8. Organic chemicals manu- 18. Machinery and mechanical

facturing = products manufacturing
9. Nonferrous metals manu- | 19. Electroplating

facturing

: 20. Ore mining and dressing
10. Paving and roofing materials
(Tars and asphalt) 21. Coal mining

11. Paint and ink formulation
' and printing

Source: U.S. Environmental Protection Agency, A Handbook of Key

N Federal Regulations and Criteria for Multimedia Environ-
mental Control, (Washington, Office of Research and Develop-
ment), August 1979, p. 67.
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The settlement also required EPA to set pretreatment standards for this

group of industries to assure the protection of publicly-owned (sewﬁge)
treatment works (POTW) and the protection of the environment from contaminated
sewage sludge. By 1980, pretreatment standards had been proposed for nine
industrial categories: 1leather tanning and finishing, textile mills, timber
products processing, gum and wood chemicals, rubber manufacturing, petroleum
refining, paint formulating, ink formulating, and inorganic chemicals
manufacturing.648

One case illustrates the problem here. 1In 1975 in samples taken in
Philadelphia, EPA discovered the highest concentrations of bis(2-choroethyl)ether
(BCEE), a carcinogen, ever measured in drinking water. The BCEE originated
at a Rohm and Haas Company factory which discharged its waste water into the
local municipal sewage system. The standard treatment process at such plants
is largely ineffective in removal of organic compounds, and the BCEE was
discharged into the-Delaware Rivef about five mileé downstream from the
Philadelphia water supply intakes. Because the Delaware at this point is
an estuary, at high tides the BCEE was carried back upstream to the city's
water supply intake.83 Thus, even after treatment in two processing plants,
one for sewage effluent and the bther for drinking water, organic chemicals can
emerge at levels which endanger public health.

As EPA gathers data on toxic substances in those industries which fall
under these regulations, valuable information will be developed which should
agsist drinking water utilities in their efforts to assess the potential
impact of inudstries known to be located in their watershed. Water utilities
can inquire about upstream dischargers' NPDES permit conditions -- what are they

allowed to dischafge?  (See Table 8 for industries discharging into municipal

sewage treatment plants.) These regulations are, however, highly vulnerable

under the Reagan Administration's laissez faire policies. Implementation of
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Table 8

Treatment Plants, 1979

. Number oi pllm
dlscharsing into wbllcly

Numbot of 'plants

Iudustry owned trastment works

soam und dotormnu 450 400
fdhesives and sealants 600 800
,l,uther unnlns - 170 170
‘Fextile products . . . 1,700 915
#um ond wood products -7 ']
pulp and paper 260 80

mber, it 189 i 49
Pmmng and publlsmng 63,000 2,300
Paint and Ink 1,600 460
Besticides . .. . 46 .87
Phafmaceuticals. . 200 160
‘Organic chemicals, . 900 720"
Piastics and synthetlcs 160 128
Rudbber-; 837 ®
Coal. mlnlng ] ]
Orv mlnlng i .0 -]
‘Poving snd roofing L 138 0
ttum clccmc power plnna 180 180
Mroloum refining .48 48
'lmn ond steel 238 237
&undrlu . 880 .. 880
Bcdmp]atln. 26.085 16,086
“Nonferrous m-uln ;] . 87
Batisries. IZQ 170
Coll conting., .80 80
Flwtographlc R 110 110
Inorgenic chomicals . -120 108
‘Electrical - 8,000 800 .
Auto end oﬂnr lomdries 0,000 1,800
Huﬁu DMIIM .700 3,350
Elploslvel . -0 0
Porcelaln and cnumollng xsa 138
llochanlcll products 73,000 [
Carbon biack ot 1 -3
Aluminum forming 70 7
POPpor products ‘87 87 .

Source:

gualitz-l98

Council on. Environmental Quality, Environmental

(Washington), December 1980,

129.
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the pretreatment rules and other environmental regulations was halted, at
least temporarily, by the Office of Management and Budget (OMB) early in 1981.

Legal Challenges to the Federal Water Pollution Control Act. A chal-

lenge to EPA's authority to issue uniform curbs on an industry-wide basis
was brought by eight chemical companies in 1976. They contended that the
guidelines should be on a plant-by-plant basis. In February 1977 the Supreme
Court unanimously upheld EPA's authority to issue industry-wide regulatioms.
The Court's opinion, written by Justice John Paul Stevens, said that the plant-
by-plantvapplication sought by the companies "would place an impossible bur-
den on EPA" that Congress had not intended. The Couft held that some al-
lowance must be made for variations in individual plants, except for new plants
on which Congress intended to impose "absolute prohibitions" on pollution.'
Stevens asked EPA, however, to 'give individual consideration to the circum
stances of each of the more than 42,000 dischargers who have applied for per-
mits" to Allow time for industry to install the necessary pollution control
equip‘ment.66 In a 1978 suit brought by the Chemical Manufacturers Association,
tbe coutt'é decision allowed a change in a combined waste treatment regulation,
primarily to clarify this provision. The result of this change, however,
was also to bring fewer toxic wastes under control.67

In another legal case, the FMC Corporation's Charleston, West Virginia,
plant was shut down for ten days under court order in March, 1977 for dis-
charging carbon tetrachloride, a cleaning agent, into the drinking water source
of communities along the Kanawha and Ohio Rivers. The temporary restraining
order was sought by EPA which charged the company with responsibility for at
least 20 spills of the chemical into the water SQpplies for the preceding two

years, including the day before the closure order was issued. EPA stated that
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the ;hgmicél cpntgm;nan; caugeq liver damage in human beings, Tﬁe pro-
duction b§9 was the first such legai action taken under emergency provisions
pf the FWPCA ggd the SDWA.68 FMC took remedial action by fixing pipes broken .
by.wip;er 5?39295: qqd by installing dikes to prevent chemical spills. EPA,
however, PFPP%PF grimipal gha;ges against two company executives, one Of‘whom
was in Cha?ge of cg;porate environmental matters. The case was pursued by
the U.S. Jugti;e Depar;mgﬁ;, agq ;n the end the executives were charged with
lying abogg gisgha;gg datg givgn to EPA. They were fined but spared'jail
sentences. Tbg pompggy‘ygé mgde to pay over a million dollars to be spent

on pdllutiqp ;eseg;chf688 This is somewhat like the court settlement in the
1970s yith the Allied Chemical Company accused of discharging Kepone into |
Virginia's Jgégs River. QJlied paid several million dollars to be used for
envirénmentgl, improvement.

Gaps in Coverage Under Federal Law. Control of point sources of tokic substances

dischafgiqg directly into waterways has had a slow and faltering start, and EPA has
needed much p;qdding ﬁrgm gnvironmental groups. But a beginning has been made. For tv
other areas of water qualiﬁy protection, however, there are a void: non-

point sources of pollution and ground water protection.

The FWPCA gives EPA ﬁo specific authority to regulate pollution from non-

]vrdiﬁt@SOchgs. EPA has attemptédto address this problem primarily through

ithévﬁatér Quality &angggmgnt Program created by Section 208 of the Act. Regional

iﬁg agencies or the states must prepare "208" plans to identify and pro-
ﬁ&sé'&f@& wide solutions to water quality problems. The plans must include
bétn point and nonpoint sources of pollution to both sur “ace and ground waters.

.Under Section 208 EPA has focused on two nonpoint sources: urban storm run-
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off and agricultural runoff. Controls are, however, difficult to implement

and progress has been imperceptible.

Currently there are no federal standards regulating'g:ound water quality.

Because of increased evidence of ground water contamination, EPA in November

: 69
1980 did propose a new Ground Water Protection Strategy. The strategy does

not require new legal authority, but would rely on existing léws which con-
tain scattered references to ground water protection. Currentiy no one aéency
is responsible for protecting this resource. EPA intends to take this're—
sponsibility by identifing the goals, priorities, and necessary management
approach. The stated goal of the proposed strategy is:

"It shall be the national goal to assess, protect,

and enhance the quality of ground waters to the levels
necessary for current and projected future uses and

for the protection of the public health and significant
ecological systems,"

The plan's stated objectives for 1985 are:

1) to initiate ground water protection strategies in all states
: aimed at meeting the goal....;

2) to implement fully current federal regulations which affect
ground water, e.g., the Resource Conservation and Recovery
Act. Underground Injection Control Program and Surface Min-
ing Reclamation Act, and Superfund when implemented;

3) to evaluate ground water quality, to ameliorate the most
hazardous conditions discovered, and to develop methods of
managing newly discovered contamination;

4) to provide a process whereby state and local governments and
the public can set priorities among competing activities which
may use or contaminate ground water;

5) to ensure that each state has a fully implemented program to
manage ground water.

The proposed management apprpach to implement the ground water strategy includes:

1) state ground water protection strategies which may be par-
tially funded as part of the State/EPA Agreements (SEAs);
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2) classification of ground water to be based on such factors as:
- present and projected future uses; current quality; volume of
water available; availability of alternmative water supplies;
and vulnerability to contamination. Until this classification
system is in place ground water that is "currently of drinking
water quality or better will be provided protection to ensure
that its utility for this use is not impaired";

3) minimum national requirements for selected high priority
problems. This could include "highly toxic chemicals and
pesticides where product bans or restrictions are appropriate”;

4) EPA coordination to bring consistency among existing federal
programs with ground water protection authority. This will

include EPA's encouragement and assistance to the states to
expand monitoring to detect ground water contamination.

EPA's ground water strategy represents an important commitment to protec-
tion of a critical resource. It will involve a huge undertaking including
evaluation of ground water quality and loéating critical aquifer recharge areas.
This is a long term commitment which will necessitate, among other things,
the resolution of conflicting land uses, always a sensitive poiitiéai issue.

But at stake is the availability of ground water upon which half of the U.S°
population now depends.

Comparisons between the SDWA and the FWPCA. Some interesting comparisons

can be made between.the SDWA and the FWPCA. The laws are administered different-
ly. The SDWA places heavy emphasis on state and local authority, while the
FWPCA sets a much stronger federal presence. This presence is tied to the

huge construction graﬁts for sewage treatment systems provided by the federal
government under the FWPCA, an estimated $30 billion outlay since 1972, the
largest public works project ever undertaken.7oa Under the SDWA, EPA was given
neither the necesséry grant money nor the powers t§ impose e€conomic sanctions

as incentives for strong state drinking water programs.

The absence of significant federal funding or compliance initiatives has

greatly affected progress in the drinking water program. For example, partly
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because of heavy reliance on consumer payments forlsystem improvements and
approvals from state public utility commissions or public bonding, the in-
dustry has beé; largely resistant to federal regulations calling for use
of GAC to remove synthetic organic chemicals. This is compounded by the
law's requirement that costs be taken into consideration in mandating public
protection. Because of the reliance on public acceﬁtance of costs for im-
proﬁed drinking water, public education is more critical to the effective
implementation of the SDWA than to other federal laws. This was recognized
when the public notification feature was included in the SDWA.* Water sup-
pliers, however, could take a more vigorous educational role in bringing
watershed conditions to public attention; thereby gaining support for pol-
lution abatement efforts and lessening the need for expensive treatment.**
Another interesting comparison between the SDWA and the FWPCA is seen
in their orientation to water quality. The FWPCA's goal is to have "fishable
and swimmable" waters throughout the U.S. by 1983, No references are made to
"drinkable" quality. Similiarly the SDWA fails to emphasize

use of the purest possible sources of water.

Resource Conservaton and Recovery Act (RCRA)

Under RCRA, EPA in February 1981 proposed hazardous waste management
standards for land disposal facilities as a means of protecting ground water
sources. Generally, degradation of ground water is permissible under the
proposed regulation but EPA intends "that the environment should not be de-
graded at any existing or potential point of use unless or until the degree

of degradation is determined or predicted, evaluated and found to be accept-

*In 1979 more than 33,000 public notifications were issued by systems in viola-

tions of the SDWA regulations. This figure is thought to be lower than it
should be because of the lack of enforcement of this requirement on the part of

state agencies, 2

**In Europe the waterworks are involved in public education of watershed conditions
as a means of soliciting support for pollution clean-up.
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able."70 These standards include:

1) prohibition of disposal of hazardous waste on land unless ’
subsurface discharges will not affect any ground water which
is being or may be collected or withdrawn for any use;

2) authorization for a variance from this prohibition based on
- a finding by EPA that the ground water will not be adversely
affected for such uses, and that public health and the en-
vironment will not be adversely affected; '

3) numerical criteria and prohibitions on certain chemicals for
. disposal facilities that discharge into a portion of an
"aquifer which is or may be a source of drinking water;

4) requirements for permit writers to take into consideration
guch factors as social and economic need for a facility,
practical options for waste reductions, and detailed pre-
dictions of the generation, transport, and fate of individual
contaminants as well as assessments of the risk of exposure
to them; '

5) general design and operating standards for land disposal facili-
ties covering factors such as collection of run-off, liners and
leachate monitoring systems, leaving much discretion to permit
writers; ' '

6) requirements for both a RCRA and an Underground Injection Con-
trol permit for the injection of hazardous waste into wells
above the upper aquifer or where ground water can be withdrawn
now or in the future;

7. a requirement for triemnial "reprediction" of leachate migra-
tion for RCRA permits.

The major provisions under RCRA for controlling hazardous waste are:
definition of hézardous waste; a manifest system to track hazardous waste from
its generation to its final disposal; standards for generators and trans-
porters of hazardous vaste; permit requirements of facilities that treat;
store, or dispose of hazardous waste; and requirements fr. state hazardous
waste programs. RCRA and its regulations are quite complex and it will take

years before a truly effective systemis worked out.
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II. FOCUS: NEW JERSEY |

New Jersey is the nation's most densely populated and heavily in-

v dustrialized state, and chemicals, especially petrochemicals, are this state's
largest industry. With only 0.21 percent of the nation's land area and 3.5
percent of America's population, New Jersey accounts for 12.4 percent of the

nation's chemical production.188

Not surprisingly, New Jersey ranks first in the U.S. in hazardous waste

generation.18 Some 10,000 generators produced 720,000 tons of hazardous
waste in 1979, according to industry and state manifest system records which
track wastes from the generator to their ultimate treatment or disposal. State
officials acknowledge, however, that thié figure may represent as little as
one-third of the actual production of hazardous wastes in the state since the
required forms can be readily falsified or avoided altogether.

ﬁew Jersey's cancer mortality rates are significantly higher than those
of the rest of the nation for the most frequently fatal forms of cancer, in-
cluding cancer of the bladder, breast, large intestine, rectum, lung and
stomach.25 For examplé, 18 of New Jersey's 21 counties rank in the top ten
percent of all counties nationally for bladder cancer in white males.258
Though the causal chain from chemical prpduction through toxic waste genera-
tion and drinking water contamination to cancer is not well established nor
quantified, the evidence is disturbing. Thus New Jersey has been struggling
to discover the truth and settle on a course of action.

This detailed examination of the situation in New Jersey should help illuminate

the broader national issues discuased in section I of this report.
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1. Wiste Problems and Water Poilutionk

Ground Water Cohtéminatioﬁ

New Jerseéy ranks seventh among all 56 states in gallons of ground water
puiiped per square mile, yet its ground water polihtidn problems are among the
worst in the ﬁation%l Virtuéliy every aquifer in the state already has some
signs of chemicdl contaminatiori. Based only on problems which have been reported
rather than on any formal effort to seek out polluted wells, the state by mid-1981
had identified at least 18 contaminatéd public water supply wells with a combined
capacity of approximately 15 million gallons per dayZIa(TéBIe 9). In ad-
dition, approxitately 500 individual household wells had been closéd, nearly
all because of toxic chemical contamination.ZIb

The Council on Environmental Quality (CEQ) in & December, 1?8@ réport
identified the most highly polluted well of which it was aware ﬁgétibnally: this
well was located adjacent to a disposal dump near suburban Princeton, New Jersey.
Table 4 1ists the extraordinarily high concentrations of organic chemicals found
at this well, along with estimates of lifetime cancer risks from water contaminated

at such a level.

Major sources of ground water contamination in New Jersey include over
300 old chemical dumps, illegal disposal of septic and industriai wastes,
more than 300 municipal landfills, and more than 400 industrial 1agoons;24
Many cases of ground water contamination have been documented for the five
‘years ending in mid-1980. These include 20 cases of.illégal dumping, 97 of
pollution from industrial spills, 17 cases of pollution traced to sanitary

22 It is likely

landfills, and three cases of pollution from septic systems.
that such documentation repfeseﬁts only the tip of the iceberg, especially
for illegal dumping. New Jersey experienced a 171 percent increase

in accidents of all types involving hazardous materials during the five years
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Tableké
__Known New Jersey Public Wells Contaminated by Chemicals
APPROX. %2 of CHEMICAL '
URVEYOR WELL/S  pate Pl ACITYTotaL  AvG. REMARKS
U CLOSED SUPPLY  CONC.
llendale 2,3,4 April 78 {#2 0.216 362 Tetrachloro= | Wells #2,#4 have been allowe
iter Dept. #3 0.144 ethylene to return to limited service
# 0.173 #2 15.8 PPB based on satisfactory
#3 50.7 ppb analytical results
#4 100.7 ppb
amden , Trichloro- Projects submitted for 3
ater Dept. 16 May 78 1.2 42 ethylene new wells, other wells
250 ppb being monitored
over 4 Oct. 78 2.16 30% Tri and Tetra| June 81 well being pumped
ater Dept. chloroethyleng to waste :
: 118-122 ppb
respectively
airlawn 10,11 Jan. 79 0.344 10Z Tetrachloro- { Increased bulk purchase
ater Dept. 14,24 ethylene from Passaic Valley Water
300 ppb Commission
Eanklin Boro 1 Dec. 80 0.21 182 Trichloro- Propose interconnecting
P W, ' ethylene with Hamburg Borough
5100 ppdb
ahwah 15 Feb. 79 1.4 222 Trichloro- Proposing New Well-Monitorin;
ater Dept. ethylene for other Existing Wells
200 ppb
erth Amboy Bennet | 1971 Approx. 25% General Major Court Case against
ater Dept. Suction |- 2.5 Industrial polluting industries
Line Contamination|
ockaway Boroj 1,6 Aug. 80 [#1 0.67 672 Tetrachloro- | Temporarily out of service
ater Dept. # 0.79 ethylene until GAC filters installed
100=600 ppb
ockaway Twp.| 4,6 Feb. 80 {#4 0.4 47% Trichloro- Well 4 on standby —-
ater Dept. #6 0.76 ethylene Using GAC to remove SOCs
67-163 ppb
ocky Hill 2 Nov. 79 0.52 1002 Trichloro- Buys all water from
ater Dept. ethylene Elizabethtown Water Company
: 170 ppb
outh 11 Dec. 77 1.8 327 lll=-trichloro] Recently purchased a well
runswick ethylene from Fonroe Twp. M.U.A.
ater Dept., 400 ppdb :
Tetrachloro-
ethylene
150 ppdb
Source: New Jersey Department of Environmental Protection,

Division of Water Resources, Correspondence from
William J. Laffey, Supervising Environmental En-
gineer, Bureau of Potable Water, July 28, 1981.
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betweeri 1975 &nd 1980, There were 885 such dccidents récorded in 1980 com-
pared to 635 in 1979 and 326 in 1975.2° |
New Jersey's largest and potentially most importarnt source of ground
water is the Cohansey Aquifer, a 17 trillion gailon réservoir underlying the
porous sandy soils of the Pinelands region. (Figuré 3) This reservoir, part of the
larger Atlantic coastdl plain, is not only the largest on the East Coast; it 18
also very vulnerable to polluticon. Although the state and fédéfﬁl governments héﬁe be
trying to protect 1.1 million acrés of the_?ineiands, land speculatofg; pressures
and recent federal budgetary cutbacks may thwart these efforts, especially the plans
for public land acquisition. There are already 42 active municipal landfilis in the
Pinelands. State reeorés show that the two 1arges; of these, a 200-acré site in
Manchester Township and a 400-acre site in Ocean Township, have accepted wastes
containing arsenic, cyanide, cadmium, chromium, chloride, lead, ﬁetcufy;v
selenium, phenols, oil, grease; and many other chemicéls.17 As one meﬁ£e£
of the Pinelands Commission staff pit it: "we simply do not know what has
been dumped in those landfills — nor do we know what it is doing to the water
because the state is not testing for chemical contamination."17a
Two examples serve to illustrate the growing contamination of the
Cohansey Aquifer. In Jackson Township, 165 private residential wells were
closed in 1980 because of chemical contamination from a four-mile long toxic
plume in the aquifer. Jackson residents attribute a high incidence of serious
health problenis here to their water supply which included excessive amounts
of chloroform, benzene, toluene, acetone, lead, ﬁi‘efcury, and cadiniim.ijb The
insidious nature of the hazardous waste problem is illustrated by the physical
appearance of Jackson's offending landfill. In contrast to some others, which present

a landscape of rusted and leaking drums, the Jackson landfill presents nothirig to
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the eye but clean white sand, Liduid chemical wastes deposited here per-

colated rapidly through the sandy soil to the underlying aquifer leaving

virtually no sorface evidence of contamination.

Atlantic City's water is threatened by contamination from toxic wastes at Price’s

Pit, a nearby dumping site. Here a toxic plume is slowly moving ;hrough fhe
_ground water; by mid-1981 it had come within about 1,000 feet of the city's potable
supplies. The dumésite had been a gravel and sand pit; mining left a large

hole several dozen feet below the surface. Because of the porous

nature of the soil and the high water table, contaminants move very rapidly

in;o the ground water. One test well drilled near the city's well field |

éhowgd varying amounts of foxic substances far in excess of allowable amounts.
These include: benzene, cadmium, chloroform, 1,2-dichloroethane, lead,

vinyl chlb:ide, methylene chloride, and trichloroethylene.8

’Bécause of the state's high incidence of cancer deaths, Governor Brendan

Byrne in 1975 ordered a concerted effort to learn the reasons and possible
remedies for this condition. As part of that effort, extensive testing of

ground water was started in 1977 with a foéus on 50 chemicals in three dif-

ferent groups: volatile organic compounds, chlorinated pesticides and re-

lated compounds, and metals. This New Jersey ground water survey was the first

of its kind in the nation; EPA is now coﬁducting a national survey of this kind.*
Experts tested 670 wells and 1,118 samples in New Jersey. Volatile organic contam-
ination above 100 ppb was found in 3.1 percent of the wells, above 10 ppb in 16.6
percent; federal standards for metals were exceeded in 29 wells (4.3 percent); and
31 wells had problems with low levels of pesticides even though use of

these compounds had been banned or greatly restricted in recent years.26 Table

10 lists the volatile organic compounds often found in New Jersey's ground

*New Jersey's Office of Cancer and Toxic Substance Research, within the Department
of Environmental Protection, conducts research on various aspects of the interface
between toxic substances and their effects on public health. The ground water
survey was administered through this office.
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Table 10

T TP RS S R F R T S R I S R TS
Volatile Orgariic Compounds with Widespread Occurrence in New Jersey Groundwater

No. 6f
mples. Wells
10 ppb > 10 ppb > 100 ppb

Chemical

Carbon tetrachiorides 6 ; )
Chloroform 2 24 3
1,2-Dichlotosthane 53 O
Tet rachiokosthylene 16 T ;
1,1,1-Trichloroethane 63 65 5
Trichlotosthylene 8 g 5
Dichiorobenzéne

trichidrabéﬂiéﬁé

/O
|.L~ (<]

9 P
215 167 27

By ik 44 Gk Gk e L EEIN s
Actiial number of wells 1i1 21

Carcinogens

Note. Numbers of &éilé are less than the totals in the columns because
some wells have more than one contaminant.

Source : Robert K.,Tucker, Toxics in Ground Water, (Trenton' New Jersey
Department of Environmental Protection, Office of Cancer and
Toxic Substances Research) March 1981, p. 5.
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water. Of the volatile organic compounds found, the most common is
1,1,1- trichloroethane, anrindustrial metal cleaner and degreaser. Concentra-
tions as high as 1,900 ppb were discovered in some areas. Although not a carcin-
ogen, the amounts of this chemical found in ground water far exceed values in
surface ﬁaters where disipation is more extensive.27

Plumes of contaminated water may remain in the ground for decades, even
after the original source of contamination has been eliminated. Although it
is virtually impossible in most cases to remove such a plume once it has
formed, in exceptional circumstances, however, cleansing, although costly,
may be feasible. The state has been experimenting with various methods of
cleansing. One method involves pumping out of polluted ground water, treating
it to remove chemicals and then recharging the water back to the aquifer.

Another technique involves introduction of special bacteria to consume spilled

- gasoline. By mid-1980 the state had 16 active ground water decontamination
prdjects.23a

Thélthree wells constituting the public water supply of suburban Rockaway
Township in northwestern New Jersey were contaminated with trichloroethylene (TCE).
Here a municipal rehabilitation effort was notable as the first use in the
state of granular activated carbon (GAC) filters for chemical decontamination
of public drinking water. The GAC system, installéd in November 1980, has
reduced TCE concentrations from 100 ppb t§ an undetectable level. (EPA's proposed
criterion for TCE in ambient water is 2.1 ppb.) Rockaway, a community of
20,000 people, has paid $150,000 in original installation costs for its GAC
system. The township originally had estimated filter replacement costs to be
$40,000 annually. However, the discovery of other chemical contaminants in
the water supply after the GAC was installed -- believed to be the
result of a gasoline spill, with temporary effects -- will make more freqdent

replacement of the filters necessary. If continued, this new situation,

could run the cost of filter replacement to $112,000 annually. Consumers
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who have paid an average $31 annually for water could expect to pay perhapé
twice that amount, their firét rate increase in 25 years. Even with the in-
crease, however, this community will continue to have one of the 1owes£ rates
in the county. Rockaway had little choice but to cleanse its ground water
since it cannot easily develop an adequate alternative waterbsupply. Addition-
al concerns have been expressed for the township's_Z,OOO or so privéte wells,
some of which are exhibiting chemical contamination.23b Neighboring Rocka-

way Borough (population: 6,700) is also installing GAC filters to remﬁve
‘tetrachloroethylene found at 500 ppb. (EPA's proposed ¢riterion for
tetrachloroethylene in ambient water is 0.2 ppb.) This discovery had
necessitated the closure of one of its three public wells and the use of
outside water.23c Because many smaller communities which depend on ground
water sources have few‘if any alternative water supplies, onée chémicallcontam-
ination is discovered use of GAC may be more acceptable to them than to‘the

large surface water purveyors who have resisted its use.

Surface Water Contamination

Because of the seriousness and newness of its discovery, ground water
contamination currently is receiving the most public attention. Surface water
discharges of toxic substances are, however, of continuing concern. The |
quaiit& of thesé watefs is‘especially1mportantbecause the state's largest drink-
ing water suppliers, serving its most densely populated areas, rely primarily
on surface water sources.

Approximately 600 municipal'seQage treatment plants in New Jerseybdischarge

1.3 billion gallons of effluent per day into the state's surface waters. Many of

these effluents include industrial wastes which may or may not have been




50

treated adequately. In addition, about 900 industrial plants contribute
300 million gallons of industrial waste and 1.5 million gallons of cooling
water daily to the state's wate;s.248

As a result of the Federal Water Pollution Control Act Amendments of
1972, surface water quality in large rivers has improved in the last decade
over most parts of the state. Now toxic waste disposal, nonpoint source
pollution, and the newly-discovered ground water contamination are of greatest
concern. The urban northeast, portions of the lower Delaware River, and
the eastern half of Camden County still have the poorest water quality.82

One example of this in the northeast is the Passaic River, the source for
the Passaic Valley Water Commission. This water purveyor serves nearly a million
people., 1Its Passaic River source has at least 2,500 industrial discharges and
over 100 sewage treatment plants, creating a 65 percent effluent content in the
river‘i‘n times of low precipitation.

Historicélly, the state was the éwner of rights to most of the water in

wells, streams and, in some cases, entire rivers. This changed about 100

years ago when New Jersey lawmakers gave away these rights.84 Ever since;

the confliét between water quality and quantity has existed. As the Depart-
ment of Environmental Protection's (DEP) first Commissioner, Richard Sullivan,
stated "you don't have enough water unless you have clean water."85 This

issue has become more critical during recent water shortages in New Jersey

and the Northeast, gemnerally.
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Institutional Problems

The preceding paragraphs gave a brief overview of the phyéical.COn-
dition of New Jersey's grotnd and surface waters. The following paragraphs
discuss the inmstitutions — the purveyors, regulators, testing laboratories,
and others -- which are féSbonsible‘for delivering public drinking water.

The DEP Role. The Division of Water Resources (DWR) of the Department
of Efivironmental Protection (DEP) is responsible for implementation of regula-
étiOns pertaining to drinking water. DWR has principal authority in New Jersey
;under the federal Safe Drinking Water Act. Figure 2 shows DWR's organization-
'él structiite. The division had 240 employees in 1970 when DEP was created.
Its budget was $1. 9 ﬁiiiidn, with less than two percent coﬁiné from the federal
governtent. Today DWR employs nearly 700 workers. Its $11 million budget is
among the iargest of any division of state government. Sixty percent of its
budget now comes from federal funds, primarily for water pollution control
and flood blain ﬁanagéméﬁt.86 Federal funding is, however, e xpected to drop
sharply after the large budget cuts voted in Congress in 1981.

Over the years, the DWR has been plagued by a morass of organizationai
:p;pﬁléﬁs éh&‘ﬁigh etiployee turnover. Several studies have pointed out that

bt‘ﬁéﬁﬁjéféey‘s Salary_fangé for engineers was the lowest of any government agency
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in the northeast. Young engineers and other professionals have stayed just long
enough to gain needed experience before taking higher paying jobs with private
industryf According to one former DWR official, now with EPA, the state's
civil servigé system made it difficult to attract and keep people in state govern-
ment who are equivalent to what one would find in the private sectpr."87* As he put
it: "the lack of continuity at the top of the Division, coupled with the
combination of stagnant mid-level management and soaring entry-level turn-
over, sapped the division of any imaginative leadership it might have pos-
‘sessed."srja As one attorney, a former staff\counsel t6 the County and
Municipal Study Commission which examined the Division, stated: "They a:é more
hard working than most, but I don't see the imaginative approach. They would
not fight for their programs."88 Examples of management deficiencies are
seen invoccurrences after the drought pf the mid-1960s. Smail, inédegugte
water suppliers were permitted to proliferate, and existing water utiligiéS‘were
allowed to take on new §u$tomers without proving they possessed adequate sup-
plies. Also, numerous warnings that growing ground water contamination could
diminish existing sources went unhee&ed.

fhe Bureau of Potable Water, within DWR, has direct responsibility
for iqsuring that public potable water supplies will not endangerkpublic health,
The Bu;ehu's increased workload ahd the complexity of the problems it faces —-.
especially toxic substance contamination of public and pfivate Qells and the
1980-81 drought -- have not elevated its organizational position from the lower
tﬁﬁgs of the DWR, which remains heavily oriqnted'toward administering federal
and state grants for const:uction of waste water trea:ment plants. In 1977, in
recognition of its increased responsibilities under the Safe Drinking Water Act,

the Bureau was given additional funding to increase its a;aff positiqns ﬁrom 5 to 32

In Europe notably West Germany, government employees are generally paid as well
as they would be for equivalent jobs in industry thus maintaining performance
quality and low turnover.
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~ Its 1980 budget was $890,000 ($540,000 from federal funds and $350,000 from

the state).888 Howeﬁer, by early 1981 only 21 of the 32 positions, including
five clerical jobs, had been filled. Most of the 11 reméining positions were
given to other DWR sections, primarily the Enforcement and Regulatory Services
Element which in January 1981 took over drinking water enforcement from the

| Bureau. The removal of enforcement responsibilities from the Bureau was a
recognition of its inability to conduct this function adequately because of
its greatly increased program responsibilities, insufficient funding, and
inadequate leadership. A significant number of small drinking water suppliers,
which formerly did not come under the scrutiny of the Bureau, now fall within
its jurisdiction. These include motels, restaurants, trailer parks, and
similar.facilities. Nevertheless, the Bureau's limited resources are still
concentrated on the largest of the 620 community water purveyors, 10 percent

of whom serve approximately 90 percent of the state's nearly 7.5 million
residents. |

Table ll‘s;ﬁmarizes DEP responsibilities before and after passage‘

of the SDWA. To some degree, the limitations on the Bureau of Potable Water's
effectiveness come from the fact that the SDWA provides for a lesser governmental
presence and far less funding than does the FWPCA. Moreover, John Wilford --
DWR's Assistant Director in charge of the Bureau until his removal from this
position in August,i981 -- has been philosophically and openly opposed to

those basic tenets of the SDWA which apply to regulation of maximum contaminant
levels and control technology for chemical contaminants. His opﬁosition is
based in p&rt on skepticism about the health effects of chemical compounds in
drinking water.88b This leadership attitude further restrained any regulatory zeal

on the part df people within the Bureau. This is particularly important since some large
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TABLE 11

DEP RESPONSIBILITIES PRIOR TO AND AFTER
ENACTMENT OF THE SAFE DRINKING WATER ACT

Agency Responsibilities Prior to

SDWA Enactment

Adoption of Primary Drinking Water
Regulations (partial)

Inventory of Public Water Systems
(partial)

Conduct of Sanitary Surveys (partial)

Use of State Laboratory Facilities
to Analyze Potable Water Quality

Permit Program for Design, Con-
struction, or Modification of
All Public Water Systems

Authority to Sue to Enjoin Threatened
Supplies or Continued Violators of
Regulations

Right of Entry for Inspection

_ Authority to Réquire Purveyors to
Keép Appropriate Records

Authority to Seek Civil and Criminal
Penalties for violation of
Regulations

Esteblishment_end Maintenance of
Record-keeping System to Document
State Activities (partial)

Additional Agency Responsibilities
After SDWA Enactment

Authority to Apply State. Drinking
Water Regulations to All Public
Water Systems

Adoption and Implementation of
an Adequate Plan for the Provisior
of State Drinking Water Under
Emergency Circumstances

Authority to Issue variances and
Exemptions &8 Provided for by
the U.S. SDWA'

Establishment and Maintenance
of a Laboratory Certification
Program

Authority to Require éuppliers
- to Give Public Notice of _
Violations of SDWA Regulations

Sourcé: The Statewide Water Supply Master Plan (Interim Output for Task 8F)

(Trenton: New Jersey Department of Enviro mental Protection),

March 1978.
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water purveyors in New Jersey were prominent in opposing federal regulation
of chemical contaminants in drinking water proposed in 1978.

Interestingly, in 1965 all public water supply systems in the state were
ordered to chlorinéte their drinking water. This was done for administrative
convenience, since state regulators could not know of all bacterial threats
in water supplies. This preventive approach was taken even for relatively
protected ground water sources. This philosophy has not, however, been
replicated in use of control teﬁhnology for removal of toxic chemicals, both
identified and unidentified. Such an approach would lessen the heavy re-
liance on self-monitoring by purveyors and alleviate the resulting regula-
tory morass compounded by inadequate govérnment resources to implement the
law fully. This is particularly true because the SDWA chemical monitoring
regulations are not well understood by many government officials — state
and fe&éral‘—- nor by even some of the large water purveyors.*

DWR'Q Enfércement and Regulatory Services Element, with a staff of 80,
functions through six regional water districts. It is charged with enforcing
regulations under the FWPCA (waste water and NPDES permits) and the SDWA.
Enforcement under the SDWA comprises 20 to 35 percent of this unit's activities.
Recent discoveries of ground water contaminﬁtion by synthetic organic compounds
(SOCs) not regulated by the Act has, at times, increased overall attention to
drinking water problems to 50 to 60 percent of the element's workload.88c

Violations of drinking water standards are b;ought to the attention of
the enforcement unit by its Compliance Monitoring Program. This program relies
on a combination of physical inspections by state officials and self-monitoring

of drinking water by purveyors. State inspections are conducted annually at

community water systems, once every four years at non-community

*Control technology to remove chemical contaminants is discussed on pp. 31-34
and 80-86.
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systems,* and once every two yearsvat hotels and other public
facilities. Although enforcement actions may also result
from consumer complaints, physical inspections by outsiders are thé most common
way to identify violati&ns. Self-monitoring by purveyors has yielded primarily
information on bacterial and turbidity infractions; virtually no chemical

| contamination violations have been identified. The lack of such violations is attributable
in part to the limited numbers of toxic chemicals regulated under the SDWA, and
to the fact that those chemicals which are regulated are not the principal contam-
inants found in drinking water; In particular, the organic compounds =-- chiefly
industrial solvents ~- which now comprise the greatest source of drinking water cén-
tamination are not currently regulated. Only emergency ad hoc state action
is taken on these toxic substances.**

The failure of purveyors to report is a persistent problem, though it éffects
primarily small, investor-owned water suppliers. In early 1981 aboutilqo Qf the
state's 620 community water suppliers were failing to report. Reports
are supposed to be submitted monthly and should give information on MCLs and
any general problems encountered by the purveyor. 'Fifty percent of the state's
620 community water suppliers -- primarily small ones -- are repeated MCL
violators, generally of bacteria and turbidity standards.asd

Persistent violators are handled in an innovative manner in New York
State, Here the Department of Health in 1978 established its'bwn legal
mechanism -;the Administrative Tribunal -- which holds hearings for water
Sﬁpply vioiéfors and éets fines for those found guilty. If the'purveyor.
agreesvto comply with the state's sanitary code within ¢ given schedule,
the fines #re usually waived. Considerable progress in purveyor compliance

reportedly.has been made in New York as a result of this innovation.88e

*an;commﬁnity systems, serving less than 25 people, are subject to lesser
requirements for monitoring of drinking water contaminants; tests for only
bacteria and nitrates are mandated by law.

**Such ad hoc action is described on p. 79.
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Problems Vith'Small Suppliers. Recurring problems with small water

suppliers exist in New Jersey, as they do nationallyf Many of these small suppliers
- provide substandard service to residential subdivisions and small communities.

In New Jersey, the problem oftenAoriginated Qhen a residential developer was

unable or unwilling to connect his proposed development to an existing community
water system. In order to préceed with construction plans, the developer either
assumed responsibility for water service or established a new water company solely
to serve the needs of the subdivision. The cost of this capital outlay was generally

incorporated into the price of the houses to be sold.

Recently, the state has attempted enforcement actions against small water
companies that- have not provided adequate customer service or that do not
comply with the mandates of the SDWA to conduct laboratory analyses of their

water and make test results available to DEP. In a two-month period in 1980,

65 small and 7 medium-size water companies (out of 620 community water purveyors)

89 This does not include the multitude

had not répbrtéd tésting results.
of small water companies that have avoided identification and regulation by

the state altogether., Enforcement is often difficult since merely locating

the responsible party presents an obstacle.

In order to meet the SDWA mandates, some assistance in grants, services,
and/or loans to financially strapped small water utilities will be necessary
to ensure that the size of the water utility does not determine water service
and quality. Municipal authorities, who have principal jurisdiction over land
use decisions, may have to demand performance bonds or otherwise take greater
responsibility for these small water companies. In some cases, regionaliza-

v &k
tion of water supply systems may offer the answer to better service.

*In New Jersey, an informal definition of water supplier size according to population
served is: up to 1,000 = small; 1,000 to 100,000 = medium; 100,000 d&nd over = large.
Most of the 620 purveyors fall in the medium category, with only a dozen in the

large classification.
State legislation, discussed on p. 67, may remedy some of the problems with

small water companies.
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iéborétory Problems. Determining trace amounts of hundreds of toxic

chemicals in water is a job fraught with pitfalls. According to one of the
professors supervising such analyses for New Jersey's ground water sampling,
"This is a écary tegion.,..that makes everyone fairly nervous."loa‘ Part of
this nervousness is based on the newness of the science of testing for trace
chemical contamihants in drinking water, a science that uses sophisticated
and expensive eQuipﬁent,* and in which some techniques are still clOséito
the frontiers of knowledge. "If we have no information we know we are ig-
‘norant. If we have wrohg information, we have confusion and worse," ig the
~way Professor Joseph Hunter of Rutgers University stated the diléﬁma.los**

Both the SDWA and the FWPCA require laboratory testing. ReSponsiBility
for tests of drinking water under the SDWA rests with thewgterpurveyorsf
who are required to use state-certified laboratories. Under.fﬁfCAgfa}
National Pollutant Dischargé Elimination System (NPDES) permit is reqdiréd'
of dischargers to all U.S. waterways. As a condition of their permit; dischargers
must submit reporﬁs on the amount and chemical composition bfipollutants.
This also requires laboratory testing.
| An NPDES quality assurance study conducted in New Jersey in March 1979
indicatéd that only 21 (27 percént) of 77 participating laboratories per-
féfﬁe& acceptably. Four did not return data and 12 laboratories
demonstrated “sefious nonconformity to approved test procedures."97 The EPA
teviéw coricluded that the state "is ﬁot capable of monitoring and enforcing

water quality standards according to federal Criteria."loo

* .
One of these instruments is the gas chromatograph (GC). Another is the gas
chromatograph/mass spectrometer (GCMS), a more complex and far more costly
machine ($150,000 compared to $20,000). It is used to analyze miny of EPA's
"priority pollutants" such as volatile organics. The GCMS gives a moré certain
measurement than the GC. Atomic absorption is used to test for heavy metals

. (inorganics).

%k ' . _ .
Much of the state's ground water testing has been conducted at Rutgers,
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.The state's own Dgpartment of Health Laboratory, which tests New Jersey's
drinking water for the DEP and which had certified 177 private laboratories
that analyze water quality for municipaiities, water purveyors, and industry,
was also found to be deficient in many of its basic functions. In a September
1979 letter to the DEP Commissioner, EPA asserted that: "The Department of
Health's chemical laboratory's quality assurance program definitely requires
major upgrading to be considered adequate. A lack of adherence to approved
methodology, poor equipment maintenance, poor chemiéal control, and general
-unfamiliarity of the analysts with acceptable analytical and quality control
procedures were observed by our evaluator." The EPA concluded that
the state's Division of Water Resources is '"neither adequate in
size nor does it have authority to make the program work."lol

Thus, under requirements of both the Federal Water Pollution Control
Act‘and Safe Drinking Water Act, serious inadequacies have been found in the
state'svbaSic sgructures for assessing water quality. Since the 1979 EPA
study, the Department of Health's laboratory seems to have improved . It receivéd
EPA accreditation in 1980. In addition, in 1981 the state established
standardized iaboratory regulations, Currently 124 laboratories have been
certified as.capable of testing in ‘one or ﬁore of four categories: 1) mi-
crobiology, 2) limited chemistry (nitraté and chloride), 3) atomic absorp-
tion for heavy metals, and 4) gas chromatography (and mass spectrometry) for
érganics, including THMs. Only about 15 to 20 percent of these laboratories
are capable of conducting analyses in the third and fourth categories,vand only
two or three of them can conduct the most extensive chemical testing, e.g., for EPA's

101a

129 priority pollutants, Radionuclide analyses are done at the DEP Radia-

tion Laboratory as well as the Department of Health Laboratory.
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Sdme of the certified laboratories are onsite facilities operated by
the water_pﬁrveyors. Many of these conduct bacteriological analysés, though
severél of the largest do more sophisticated cheﬁical tésting. HeaQy
dependeﬁce onn the purveyors for basic information on drinking water qdality
obviously could lead to regulatory conflicts of interest. On the ofher hand, -
there is much to be said for the expertise and professionalism that purﬁeyor;
owned laboratories bring ﬁo the industry. Perhaps the best solution is for
the state to encourage self-monitoring, but ﬁo oversée the system by increased
independent random sampling.

In early 1982 the state's new DEP Pesticides Laboratory was comﬁletéd.
While it is expected that some other analyses related to hazardous wastebmay
also be conducted here, the new facili;y is not de#igned to handle the
volume now required. Thus, the reaccredited Department of Health'

laboratory will still be the state's mainstay. To handlé the increased volume
of drinking water analyses, the Department of Health Laboratory may have

to expand its working capacity to seven days a week to meet
increasing revelations of toxic contamination, rather than the "business as

usual” five day work week now in existence.

2, State Actions to Improve Water Quality

Despite its institutional weaknesses and finanﬁial burdens, New Jérsey v
has been struggling to cope with the staggering problems that chemicai pollﬁ-
tion is 1m§osing on it. The followiﬁg paragraphs briefly re§iew the mbst im-
portant recent state efforts,

NPDES ?ermits

As part of its takeover of the NPDES program from the EPA, the state in

March 1981 promulgated regulations to classify ground wvater, to establish gféumd

i
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water quality standards (including a general nondegradation clause), and to
set rules for point.sdurce effluents.73 This program also incldues a FWPCA-RCRA
consolidated permit mechanism designed to achieve better coordination. Under
its previous regulations, the state could take action against pollution of
ground water only when contamination already was evident in drinking water.
In contrast, the new rules take a preventive appfoach. The new program will
also include policies and procedures for selecting waste disposal sites and
allocating ground water supplies.
All "significant 1hdustria1 uses," designated according to volume and

type of effluent, must now obtain state permits for discharges to either ground
or surface waters. Using criteria based on the federal 129 priority pollutants
and on categorical standards for 21 primary industries, the New Jersey permit
system (NJPDES) would be applied to control the following potential water
pollutant sources:

direct point discharges into surface waters

underground injection wells

industrial waste management facilities

indirect discharges (e.g., industrial flows into sewage treatment plants)
discharges from surface impoundments

land application of sludge and septage

land application of effluents by spray irregation

land application of effluents by overland flow

land disposal by infiltration-percolation lagoons

discharges from sanitary landfills

Decisions must be made as to whether municipal sewage plants can treat industrial
waste effluent, or if pretreatment of these industrial wastes is necessary prior

to diécharge of the wastes to the sewage system.
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As New Jersey approaches its takeover of the NPDES program, concerns are
being raised about its ability to handle the mammoth job (1,000‘NPDES permits just
for industries with toxic wastes). According to the Directgr of DEP's
Division of Water Resources,'the section which will manage permitting is "in_

a shambles."78 DEP may upgrade its ability, but cutbacks in federal funding
for water quality programs are not harbingers of hope.

In a critique of the NPDES system, the New Jersey Public Interest Re-
search Group (PIRG), which has studied water quality issues, charged that
EPA's failure to ensure that dischargers obtain NPDES permits has caused many
pollution sources to go unmonitored. For exgmple, only 67 pe:cent Qf industrial
facilities examined in a 1978 EPA study had obtained permits. A 1980 study
conducted by PIRG's "Stream Walkers" in Essex County discovered that 80 per-
cent of those who discharged into the waterways had failed.to,obtain permits,

even though permits had been required-since 19?4.
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Another problem involves the Discharge Monitoring Reports (DMR) sub-
mitted by permittees. The question of veracity for these self-reported records,
creates uncertainties as to the true nature of these discharges.
A 1978'General Accounting Office (GAO) study monitored the activities
of 165 selected dischargers. GAO found that 55 percent of the permittees failed
to comply with one or more discharge limitations, some of them discharging
high concentrations of toxic substances. The GAO study also found that 23 percent
of the permittees failed to submit one or more DMRs; of that group,‘65 percent failed
to do so for five or more months. The GAO stated furthermore that_EPA's enforce-
ment responses were neither timely nor strong. An average of 400 days elapséd
between a violation and the issuance of an administrative order, and 500
days between the violation and a referral to the Justice Department. In a
preliminary study of over 4,000 violations of industrial dischargers in
EPA's Region II, PIRG found that EPA's overall enforcement effort, including
78

telephone calls and warning letters, was a dismal 13 percent.

Regulation of Landfills

The state's Solid Waste Administration will be responsible for new regulations
to upgrade or close about half of the state's 300 or so municipal landfills
in order to protect nearby water supplies. These regulations are part of the NPDES

permits program (discusseéd on pp. 59 and 60). The state is tightening up its

discharge standards for leaking landfills; those facilities that cannot meet

the standards will have to be phased out over the next two years. Most of the
landfills are small municipal facilities, some of which will be replaced by a

few larger omnes, Ultimately only 20-25 such landfills will be in operation,
creating a more manageable regulatory state role. The funds to upgrade existing
landfills will come from a $6_to $8 per ton "tipping" (or dumping) charge:

The rates for New Jersey's landfill users currently range from

$2 to $5 per ton, still inexpensive compared to New York's $10
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(plus) rate. 1In the past New Jersey did not check landfill leachate unless
an acute problem was identified. Under the new regulations, monitoring
will be conducted to check for EPA's 129 priority pollutants.75

4

In order to clean up old chemical dumps, the state is anticipating revenue from
theféderal"Superfund." New Jersey's own Spill Compensation Fund, createdin 1976, has
raised $32.8 million through taxes on the state's chemical and petroleum in-
industries. By June 30, 1981, this fund had been spent.76 In early 1981
lack of‘funds caused cleanup efforts to be interrupted at two of the étate's‘
largest and most notorious dumpsitesi the Chemical Control Corpotation in the
City of Elizabeth, in the northern part of the state, and in rural Plumstead
Township in the south., Chemical Control's clean up alone has cost the state

$24.4 million as of July 2, 1981.19

The staté is concerned, however, that even these modest efforts may be
threatened by a section of the federal Superfund law prohibiting stateg from
taxing chemi;al compaﬂies to set up spill funds that would duplicate the
federal effort. It is felt that even the federal fund, by itself, will not
be sufficient to cover cleanup costs of extensive pollution that i§ encountered
in a state with a large chemical industry, such as New Jersey* In a lawsuit
filed in federal court in April 1981, the state asked the court to uphold
its power to tax the oil and chemical industry to pay for cleaning up certain
épills. Three corporations -~ Exxon, B. F. Goodrich, and Union Carbide --
have also filed suit in federal court, claiming that th: dual federal and state
funds amount to "double taxation." Their action seeks a court ruling declaring
the New‘Jersey fund invalid and requiring the state to refund $750,00§ in pay-

ments made by the companies since December 1980 when the federal fund was ins tituzed 76a
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In another move to provide funds to clean ﬁp the state's 300 or more
toxic waste dumps, estimated to cost $1 billion, New Jersey voters in 1981
approved a $100 million Hazardous Discharge Bond\Act. This was sponsored by state
Assemblyman Raymond Lesniak who also initiated New Jersey's lawsuit against
the federal government in the Superfund case.76b Lesniak's district includes
the city of Elizabeth, the_site of Chemical Control Corporation, one of the
largest chemical dump sites in the state and nation. A fire here in 1980
destroyed part of the reﬁains of the 60,000 drum‘chemical repository.
Comprehensive legislation to control the siting of new hazardous waste
disposal facilities is embodied in the Major Haéardous Waste Facilities Siting

76¢ One of the innovative features of this law, which establishes a

Act of 1981.
commission with broad authority, is that all new major facilities are to be
above ground, accessible to inspection and designed to allow 99.9 percent
extraction of material., Although exemptions are provided fof technological
or economic impractica1ity, this feature should help to protect ground water

supplies now being contaminated by toxic landfill wastes.

The Manifest System

Not only was New Jersey ahead of the federal government in setting up a
Spill Compensation Fund, it was also ahead in setting up a "manifest" system
under which hand-to-hand records are kept of the movement of all hazardous
waste from the point of generation to the point of disﬁosal. New Jersey's
system was created in 1978, two years before the RCRA regulations of 1980 re-
quired all states to keep such records. The national system will ultimately
assist in tracking movements between as well as within states.

Unfortunately, manifest forms can be and are falsified or avoided alto-
gether. One disturbing indication of the disregard for the state's lawé by the

companies which haul hazardous waste from generators to disposal sites is the



fact that only 9 of the 340 firms with hazardous waste transportation permits
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ffoﬁ the DEP have filed as required with the Board of Public Utilities (BPU). This

requirement was designed in part to prevent companies from suddenly going bankrupt,

leaving the state to cope with large stocks of toxic wastes. Because of

personnel iimitations, the state has been unable to enforce this law adequately.

Water Supply Master Plan

In response to long-time water supply and management probléems, the state in

15b

the mid-1970's embarked on the formulation of a water supply master plan. The plan

is expécted to be implemented in 1982. Consultants to the state have made several

spreliminary recommendations on the plan. These include:

)

2)

3)

4)

5)

6)

creation of a system in which the existing water purveyors con-
tinue to play a major role in water supply, but with a "regu-
latory and managerial umbrella overseen by state government";95

increased efforts to tighten the relationships of parallel,
interdepartmental planning and regulatory programs,‘aﬁd to
éstablish an intergovernmental working partnership with the
water purveyors and the public health profession. In recog-
nition of resource limitations, the state would continue to
set policy and monitor progress but would leave actual imple-
mentation to lower levels of govermment; 95a

levy of a water diversion fee to make water supply administra-
tion self-sustaining, "a long standing principle in water
utility economics and regulation;"

development of some form of systematic rates review to assure
the system's ability to be maintained and operated effectively,
"thereby guaranteeing fair and equitable rates and a safe sup-
ply of water,"92¢

placement of increasing emphasis within the DWR upon potable
water quality regulation including better coordination of
water supply watershed plans and water quality basin planms,
e.g., 208" plans;

for systems dependent upon a sole source of supply, planning
for interconnections with another system in case of emergen-
cies, 96 (This is critical in cases of contamination of drink-
ing water supplies by toxic substances.)

*Ihe County Environmental Health Act of 1980 provides for delegation by the
‘staté to local health departments of some responsibility for monitoring. and
This would include conducting tests of
potable water, surface water and air and inspection of disposal dumps.The law
will be implemented in 1982 through a gradual process. While it will provide

much needed assistance to the state, especially in view of federal funding cuts,
local enforcement is always uneven and will have to be monitored by the state.

enforcing environmental regulations,
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In stressing the importance of water quality, the consultants stated that

if appropriate steps were not téken, some. water sources will have to be
abandoned in order to comply with drinking water standards. To avoid this,
either raw water sources will have to be cleansed through the state's water
quality management program or additional treatment will have to be employed

by water purveyors, necessitating significant capital investment and increased
consumer rates.

State Regulation of Water Supply Rates

In operating water supplies of its own (the Delaware and Raritan Canal
and the Round Valley ana Spruce ﬁun Reservoirs), the DEP has set a poor ex-
ample by charging rates that are too low to cover its operating expenses.
Likewise, local governments which operate their own water utilities have
been allowedbto take on new customers while keeping their rates artifically
low.’ Problems in Newark exemplify the results of this process. The city's
water rates Are among the lowest in the state, and its water supply system
has seriously deteriorated because local officials have not invested funds
to maintain it. Municipalities also frequently divert water revenues for
other government needs, allowing water system deteriorationm.

To address these problems and others relating to adequate water supply,
several pileces of state legislation were proposed in 1980. One of these,

enacted in December, 1981, empowers DEP to order
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the takeéﬁéf of small incapable water companies by larger companies or by
the municipalities within which they are located.91 A second measure with
far-reaching implications for the state's water supply system, creates
an 1ndependent State Water Utility, which could issue revenue bonds to con-
struct water supply projects or could take over purveyors which have failed to
upgrade their system. This was enacted in October 1981?2 The third of these
iegislative offerings is the Water Supply Management Act. This measﬁre, enacted
in August 1981, restructures the state's basic water laws to give DEP primary
responéibiliﬁy in an atteﬁpt to ensure soﬁnd management of the water supply system.
The legislation creates a uniform permit system for diverters of surface or
ground wéter, édopts a fee schedule, and modifies the system of grandfﬁthef
rights éﬁa divérsioh pfiviiegéé.93 Under this law, DEP would have autﬁofity to
require pﬁblic water supply systems to ensure adequate sources of ﬁaféf,‘a léﬁg-
standing, serious management issue which has come'fo light agéin in the 1981
pefiod of water shortages.

Resistance to a étrong state role in drinking water supply planning, aﬁa
to this pﬁckage of iegisiétive proposals, had emanated from several quaftéfs.
New Jeréej's étrohg tradition of home rule brought local government enmity
to state intervention. Environmentalists, experienced in dealing with the DWR
over the past decade,ilack confidence in its ability to take on the additional
burdens represented in the legislation. They wanted to defer new legislation
until the state's water supply master plan had been approved. Ehvironmentalists
feared an overemphasis on engineering solutions and construction rather tﬁah
water cohservation and soufcé protection. The most potent opposition, however,
has come fr&m water pufvéyorsi As one former DEP official put it:

",...the state's water éubpiy éyétéh ié’%?ﬁ&ﬁéﬁé@éf&n&‘

inefficient. Over 500 entities -- some public, some private;
some local, some regional; some big, some small -- haw a hand
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in the delivery of water....As long as the rain fell,
and the water flowed, the only proposition all these
fragmented water suppliers would agree on is that the
state agencies should not encroach on their indepen-
dence. The big, investor-owned water companies made
money. They did not want to be dictated to by the
state, which they regarded as a potential competitor,
or as lacking the competence to tell them what to do.
The municipal utilities wanted to keep rates low to
keep taxpayers happy, wanted to transfer whatever
money they could from their water sales into the gen-
eral treasury to keep taxes down, and, with the usual
defense of home rule, did not want bureaucrats in Tren-
ton telling us what to do."9%

The politicalypower of the water purveyors is evidenced by their success in the

last 50 years in preventing the creation of a state water authority, embodied

in the new legislation. Going back to 1934 when Governor A. Harry Moore first made
such an attempt, and again to 1958, the Qater purveyors have been able to block

those legislative proposals that would infringe on thei r own autonomy. In 1981,

with severe water supply problems resulting from lqw precipitation and with revelatibns
of poor purveyor planning, the political tide had turned to allow legislative redress.

MunicipaliAction:. A- Model

while the foéus of activity to combat chemical contamination of water in New
Jersey is at the state level,* one municipal effort to identify the source and
disposition of local hazardous wastesand thus protect water supplies, illustrates that
communities can augment state efforts hampered by inadequate budgets, personnel, and
the enormous size of the problem. In Princeton (population 25,000), the four-member
Health Department conducted an environmental survey of chemical, pretroleum, and
nuclear waste in the community. They contacted gaéoline stations, automobile
dealers and body shops, an automobile rental agency, dry cleaners, Princeton
Hospital,bPrinceton University, and the municipal Public Works Department. They

found that about 35,000 gallons of waste oil a year is drained from cars in

*page 65 describes the effort in New Jersey to shift responsibility for monitoring
and enforcement of some environmental regulations from the state to the local kel
of government. Such a shift will be assisted by recent moves of the Reagan Admin-
istration to have federal programs conducted at the state level in a policy of
"New Federalism."
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Princeton's 15 sérvice stations. Fourteen of the fifteen stations reported

that their waste oil is picked up by an oil recycling company on a regular basis.
Dry cleaning businesses reported that they recapture ‘for reuse as much as
possible of the expen81ve chemicals they use. Very little'is thrown away
Princeton University annually ships 14,500 pounds of chemical wastes from its
jaboratories and other facilities to a chemical waste landfill in Alabama, plus
198 drums of radioactive waste to the state of Washington. The hoepital's "small
amount" of low-level radioactive waste goes into the municipal sewer system,

as do the chemicals - 60 to.BO gallone a week -- usec in i-rAy processing.28
No environmental hazards were uncovered by the survey.

This conclusion, however, was based solely upon data supplied py the various
enterprises contacted. Private households were not eurveyed, and one can only
guess about the cark room hobbyists with photogrephy chemicals, the 1eftover
~ paint, the'pesticides and herbicides, household cleansers, and so on. Many of
these products uitinately find their way into water supplies via public sewers,
on-site septic systems, or 1andfiils. The municipal surﬁey was a stertiné
point for fnrther research, especially if some environmental episodes, such as
neli contamination, should arise. Such episodes have occurred in nearby
communities.

3. Water Purveyors in New Jersey

The National Context

Nationally, only about ten percent of the 61,000 community drinkiné water
supply systems serve ninety percent of the total pop‘ulation..106 A 1970
report by the Department of Health, Education and Welfarz: (HEW) found that of
969 community water eupply‘systems surveyed nationally, 56 percent had
deficiencies in physical facilities, inciuding disinfection'capabilities,‘an&
in source protection 77 percent of water treatment plant operators were poorly

trained with 46 percent deficient in chemistry principles related to their

assignment; 79 percent of the systems had not been inspected by state ‘or county
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agencies in the year preceaing the survey; 69 percent did not analyze fpr
half of the contaminants in the Public Health Service's 1962 drinking water
standards;‘and 36 percent of 2,600 tapwater samples contained one or more
bacteriological or chemical constituents that exceeded the limits of the 1962

107,108 The report concluded that millions of Americans were drink-

standards.
_ ing water of inferior quality, much of it potentially hazardous. This HEW
report formed the original stimulus for the Safe Drinking Water Act in 1970.

The tradition of local control of water supply with only minimal involve-
ment by state government changed with passage of the Safe Drinking Water Act
in 1974. However, the water supply industry is inherently conservgtive, and
has changed very little in this century. Récent discoveries of chemical con- |
tamination, including that resulting from chlorination itself, have jolted the
iﬁdustry and created a somewhat defensive attitude which has manifested itself
in strong opposition to government initiatives to institute regulatory controls.
Water engineers commonly believe that no matter how seriously polluted.the

110

water source, adequate treatment can overcome the problem. This idea was

conceived by the enormous success their predecessors achieved with chlorination
-in coping with bacterial problems in the early 1900s.

The traditional drinking water treatment process does not, however,
serve well for those water sources contaminated with the hundreds -- per-
haps thousands -- of complex synthetic ofganic compounds. This process con-
sists primarily of collection of solids (coagulation), allowing solids to settle
(sedimentation), filtration, and disinfection. Soﬁe drinking water treatment
plants also employ adsorption techniques using powdered activated carbon (PAC)
to remove unwanted matter for taste and odor enhancement. About 60 U.S. treat-
ment plants use granular activated carbon (GAC) for taste and odor enhancement.
But the new challenges of synthetic organics and THMs place the industry on

the threshold of a new, and threatening, era.
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New Jersey's Water Supply System

New Jersey has 620 community water 5upply systems, each serving at leasti
25 people. 1In addition, some 2,000 smaller non-commmity systems have been
reeorded, and there are an estimated 8,000 to 10,000 small sfstems for which .
the state has no records,111 Sources are dispersed, thOugh interconnected
by a complex but still inadequate network. Jurisdiction is fragmented vbe-
tween local authorities and various state agencies such‘as DEP and the Board.
of Public Utilities (BPU). The fragmentation and complexity which eharacter—
ize the drinking water supply and delivery systen, together with a tradition
of local control over water supply, present formidable management challenges.*
Five types of purveyors provide New Jersey's drinking water'suppliesr
1) investor-owned private companies, 2) nunicipally-operated,systems,_
3) commissions, 4) nublie authorities, and 5) state-operated systems; The
municipal and investor-6wned systems are the most signifieant; both numeri-
cally and in the volume of water delivered to consumers. lnvestor-owneo
utilities fall into two.classes: the larger, established, generally well-
managed and well-financed organizations; and the small utilities, many of which
are inadequately financed and managed. Most of the small investor-owned systems

~are a COntinuing problem nationally, as vell as in New Jersey- Commissions

:lprovide a vehicle for municipalities to join together to develop an;'use

water resources., Authorities are organized at the mnnicipal or. county level

-and may consist of one municipality or several. Finally, there are three atate-'v

owned water supply operations which sell water wholesale to water purveyors-ié

the Delaware-Raritan Canal and the Spruce Run and Round Valley Reservoirs.

*In coritrast to the U.S. trend of greater fragmentation, in part due to urban
sprawl, Europeans have been: conaolidating their water management agencies. For
example in Great Britain 1,600 separate local agencies were consolidated into
10 water Authorities, based on watershed areas, to handle the full water cycle,
e.g. drinking water treatment, sewage, etc. In West Germany 15 000 waterworks
were consolidated to less than half that amount, primarily by formation of public
corporations of several municipalities These ‘have created stronger. waterworks
capabilities. ' T R
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Financial sttucthre# for these &ifférent>types of water utilities vary

significantly. Because most cities are financially pressed, they often use
‘water utility revenues to meet other urban needs, rathervthan to upgrade the
old water system. As a result, urban municipal water departments often do

not operate with the same degree of management independence as the larger

and more autonomous investor-owned water utilities or the public commissions
and authofities. Although state control of drinkihg water rates is ex-

ercised through the Board of Public Uti;ities, suéﬁ control applies only to in-
vestor-owned systems and to some municipally-operated systems which sell water
to other communities. Commissions and municipal utility authorities (MUAs) are
exempt from state rate controls.lloa Recause the five different types of
purveyors are subject to aifferent financial requirements, they are unequal

in their financial strengths and stability. This is a weakness in the overall
water supply system. Legislation, previously described, would help to
stabilize the overall system.

To gain detailed information on New Jersey's water supply situation, an
interview survey was conducted in late 1980 and early 1981 of the 21 largest
community system operators in thestate. This group was chosen for several
reasons. The wafer purveyors play a vital role in carrying out the mandates
of the Safe Drinking Water Act (SDWA). This stems from their legal responsi-
bility to monitor and‘report violations in their own operations. In additionm,
because the SDWA did not provide funds for drinking water treatment projects,
as the‘FWPCA did for waste treatment, there is a weaker governmental presence
in drinking water regulation. The strength of the large purveyors is also

derived from their position relative to government. This stems in part from

the institutional longevity of many of the purveyors, some of which have been
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in existence for over 100 years and have managers with many years of personal
éxperience. In comparison to thé "revolving door" at DEP's pivision of -
Witer Resources, where young professionals leave for better paying positiohsv
after short tenures, the large water purveyois are citadels of managerial
stability. Moreover, the Iargést purﬁeyors are in the best position to discuss
the complex new issue of chemical contamination; Sdme of them were prominently
involved nationally in‘opposing EPA's 1978 regulationé to control SOCs and
THMs in drinking water. Thus, their attitudes on this issue were sought.
Finally, while the 21 purveyors interviewed represeht a small fraction of the
total 620 community water suppliers, collectively they serve 60 to 65 percent of
New Jersey's r;sidents. Table 12 pfésents data on the populations served and water
used by the purveyors surveyed, and Figure 3 gives their geographical locatigps.
Individually, fhe 21 purveyors serve populations ranging from over one
million people (Elizabethtown Water Company) down to 37,400 people (East
Brunswick Water Department), for a total of approximately four milliop of the
state's seven and a half million residents. Some 60 percent of customers are
served through direct saleé, the rest via indirect salesxfrom one burveyor to
another through water pipe interconnections. The total of the ipdiréct populations
served is somewhat difficult to calculate since a great‘deal of overlap |
'éiisés in these highly complex water supply arrangements whereby diffe:ent
purveyors supply different communities with varying quantities of water at
varylng times. Thus, the direct population is of primary iﬁportance, with
the indirect figures serving as an estimate of the purvefors' total capabilities.
The largest centralized systems with complex intercomnections (shown in |
Figures 4 and 5) rely primarily on surface waters -- rivers and reservoirs --
‘and are 10c5ted in the more densely populated mortheastern part of the #tate.

The smaller decentralized systems, using ground water from wells, are commonly
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9.

10.

11,

Name and Location of Plant
(Including County)

Hackensack Water Company
Harrington Park (Bergen)

North Jersey District Water
Supply Commission
Wanaque (Passaic)

Elizabethtown Water Company
Bridgewater (Somerset)

Newark Water Department
Little Falls (Passaic)

Passaic Valley Water Commission
Little Falls (Passaic)

- Trenton Water Department

Trenton (Mercer)

Monmouth Consolidated Water Company*##%
Shrewsbury (Monmouth)

Commonwealth Water Company*#**
Short Hills (Essex)

Jersey City Water Department
Boonton (Morris)

New Jersey Water Company#**
(Haddon District)
Haddon Heights (Camden)

Middlesex Water Company®###
Woodbridge (Middlesex)

_dable 12

Twenty=-One Largest New Jersey Water Purvexprs

Population Served

Direct Indirect*
800,000 68,000‘
- ~ 750,000
429,880 623,570
382,400 220,800
287,999 600,000
250,000 -
242,800 -
238,708 64,000
.225,000‘ 175,000
223,000 6,250
181,000 41,000

Water Used
MGD**

100

100

131

126
88
32.5
27-
36
66

25

29

Source

%#Cround %ZSurface

2

25

100

100

20

98

100

75
100

100

100

98

100

80

BEL



7. Camden: City  Divisfon of Water
Cawder (Camden)

1%,

154

18.:
]‘:‘9.';‘-:'

20.

21.

#*%0umed by the Amerfcan: Water Works: Service Co., a national purveyor

Parsaippany-'nr ¥ H:Llls Towriship:

Pars 1ppany (Morr:ls)

Toms* River Water Gempany:‘
Tomg: River (Ocearm)

Ridgewood’ Water Department
Ri:dgewood: (Bergen):

Brick Township Munfcipal Utilitfes:

Authority (MUR):
Brick Town: (Ocean):

South: East Morris: County MUA
Morristown: (Morris):

01'd Bridge MUA |
01d' Bridge (Middlesex)

Merchant vilke-Pennsauken: Water
Commission 7
Merchantville (.amden)

East Brunswick Water Department:
East Brunswick (Middlesex):

faad 6 Yons per day

71:,000:

69,274

65,000

64,000

60,958

57,.000:

56,000
55,000

50:,000-

37,400

10:,000.

72,000

Totals: 3,845,420

*%%¥Unavailable for interview; filled out survey form.

2,631,120

ater sold o outside communities threugh fnterconnections;

25

5..5:

6.2

3.6

9.2

6.8

838.8

100

100:
100

100
100:

100

83
100

100:

69

17

4o

q€L
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Figure 4

Northeastern New Jersey Water Supply

Interconnection Network

1974
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Agency Number Agency Number
Allendale 1 Middlesex K}
Bayonne 2 Mi11town 38
Belleville 3 Montclair 39
Bloomfield 4 Montville 40
Bound Brook 5 Newark 41
Butler 6 New Brunswick 42
Caldwell 7 N.J. School at
Camp Kilmer 8 Totowa 43
Cedar Grove 9 North Arlington 44
Commonwealth: North Brunswick 45
Main 10a North Caldwell 46
Commonwealth: North Jersey District
Little Falls 10b Water Supply Com-
East Brunswick 13| mission 47
East Orange 12 Nutley 48
East Paterson Orange 49
(E1mwood Park) 13 Passaic Valley Water
Edison 14 Commissfon (PVHC) 50
Elizabeth 15 Peapack-Gladstone 51
EVizabethtown (EWC) 16 Pequannock 52
Essex County Perth Amboy 53
Hospital 17 Personal Products 54
Essex Fells 18 Pompton Lakes 55
Fair Lawn 19 Rahway 56
Frankliin 20 Ramsey 57
Garfield 21 Ridgewood 58
Glen Ridge 22 Roseland 59
Gravity 23 Saddle Brook 60
Hackensack 24 Sayreville €1
Haledon 25 Somerville 62
Harrison 26 South Amboy 63
Highland Park 27 South QOrange 64
Hoboken 28 Spotswood 65
Jersey City 29 Totowa 66
Kearny 30 Verona 67
Lincoln Park k3| Wallington 58
Livingston 32 Wayne 69
Lodt 33 West Caltdwell 70
Lyndhurst 34 West Paterson mn
Madison 35 Hinfield 72
Mahwah 36

Source: Michael R. Greenberg and Robert M. Hordon, Water §

Policy Research, Rutgers University), 1976, pp. 8, 9.
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located in the central or southern part of the state and in rural areas. The
gtate as a whole uses about 60 percent ground water and 40 percent surface water.
in the southern half of the state, however, over 90 percent of the populétion

112 This includes the thousands of individuil on-site re-

uses ground water.
gidential wells for houses not connected to community systems.

Although 12 of the 21 purveyors interviewed tely primdrily on groudd witer,
this source provides only about 150 MGD, while surface water ptovides &bout 650
MGD; or about 80 percent of the water provided by all the ifiterviéwed put-
véyors. Water consumption reflects not only residential use but sales to
ifdustty. Thus, the MGD figures may not always correspond to the residentidl
populdtion indicated in Table 12.

ﬁight of the 21 purveyors are private investor-owned operations; of the
reisining 13 publicly-owned systems, seven are municipal departments, three
are municipal utility authorities, and three are commissioms.

A standard interview format was used for data collection and as & bBasis
for discussions of particular issues. (See Appendix B for Survey form.)
In most cases, interviews were conducted with an officer of an investor-owmed
compahy or with the plant manager of‘the water supply éystem. Most of those
interviewed were engineers by training. In some cases the individual re-
gpondents were highly knowledgeable and voluble about the brodd spectraf of
issues relating to drinking water. In other cases, discussion was con-
fined primarily to specific data gathering. Plant tours weré taken at four
selected systems either because they were representative of the others or weré

4 *
of paréfeuldr interest., Figure 6 gives a diagram of a tépresentdtivé water

treatment plant, although processes vdry from plant to plant. The bdsie goal

3?i§ﬁé fours were taken at the Elizabethtown Water Company, Passaic vﬁﬁféi M
Water Commission, Monmouth Conisolidated Water Company, and the Brick Township MUA.




Figure 6

Representative Drinking Water Treatment Plant
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of these interviews with the purveyors was to learn of their procedures,
experiences, and attitudes on problems of chemical contamination of drink-
ing water.

Monitoring for Chemical Contaminants

Federél and state regulations under the SDWA require the purveyors to con-
duci infrequent tests for a limited number of chemical contaminants in finisheﬁ
drinking water.* For those using surface water sources, inorganics are to be
tested for annually and organics at three-year intervalé. For those using
ground water sources, inorganics are to be tested for at three-year intervals,
whereas'testing fof organics is left entirely to state discretion. New Jersey
and most states do not require routine testing for organics from ground wqier
sources. When these regulations were promulgated the ubiquity of chemical con-
tamination of ground water was not yet known. Bacterial tests are required at
varying frequencies depending upon the population served and water source, but
are commonly on the order of four tests per month. Most of the large pur-
veyoré take several bacterial samples daily since chlorine adjustment can be
made on the basis of these findings.

In New Jersey the required tests for organics were last conducted in 1979
and will not be required again until mid-1982. DEP computer records indicate
very few violations for the few chemicals for which tesgiug‘is mandatory, e.g.,

%1124
This does not include episodes of well closing

three violations for 1979 and beyond.*
for chemical contaminants that are not regulated under the SDWA. These cases
comprise the state's more serious drinking water episodes.

Ten of the 21 purveyors (three private and seven puolic) adhere exactly to

the prescribed schedule of monitoring. The 11 others (five private and six

ez p, B,

Finished drinking water is the product of the treatment plant process.
**Some tests are taken between the regular periods for additiomal checks,
or because they were late in submission at the mandated time.
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public) conduct varying degrees of more frequent testing for different con-
stituents, with no particular pattern emerging. Of the 12 purveyors which use
ground water sources primarily, six monitor for some organic compounds on a
more or less routine basis. The most frequent testing for chemicals regu-
lated under the SDWA occurs in the Newark (surface water) system: four times
a year for inorganics and monthly for organics.

Of the 11 purveyors which test more often than legally required, the one
which has the least frequent testing -- the Elizabethown Water Company -- stands
out from all 21 for the numbers of chemicals for which it tests. This company
tests annually for organics and inorganics in surface water and for inorganics
in ground water, but does not test for organics in ground water. Elizabethtown
is the only New Jersey purveyor which routinely tests for all of EPA's 129 ‘
priority pollutants. This company uses its own modern laboratory, which operates
seven days a week with a full time staff of seven. At this point, however, Elizabeth-
town does not report the results of the more frequent tests and the expanded

number of chemicals tested to the state unless there is a request

for a report. Much of the information serves as a guide to the company and
as a data base which can indicate water quality changes over time. Except for
this one company, the concept of monitoring for specific contaminants known to
be endemic in the local watershed, regardless of government regulations, does
not appear to have been accepted by the large water purveyors, many of which
still express skepticism about the health effects of the organic chemicals.
Since 1975, under an EPA Water Supply and Surveillance Program, drinking
water tests have been conducted annually on a voluntary basis at EPA's Region
;II laboratory in Edison, New Jersey for 30 regional water suppliers, 1nc;uding
15 in New Jersey. Of these 15 purveyors, 11 are among the group of 21 inter-

viewed.* These analyses check for the chemicals on EPA's list of

*Hackensack, North Jersey District, Elizabethtown, Newark, Passaic Valley, Trenton,
Monmouth, Commonwealth, Jersey City, M14§1°5exo Toms River.
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129 pollutants. Only MCL "guidelines" can be applied to most of these chemicals be-
cause legal standards have not been promulgated. This EPA testing program was estab-
1ished after passage of the SDWA because the water purveyors lacked laboratory capa-
bility and because these extensive tests were costly: originally $1,500 to $2,000,
now $800 to $1200.* Due to federal budget cutbacks, however, the program may soon be
rhased out;uzb In fact, by late 1981.the entire Edison laboratory, which also re-

sponds to emergency spills and, in general, lends technical assistance to the DEP, as

well as New York state agencies, was threatened with closure due to federal budget cu

ﬁonitoring for THMs commenced nationally in November, 1980 for those sup-
_piiéts serving populations of 75,000 and over. Of the dozen or so New Jersey
bﬁtve?drs which were scheduled to report by March 1, 1981, only four had done
so.** Of those reporting in the first quarter, none exceeded the EPA standard
of 100 ppb. In some cases, the purveyors do not clearly understand the
methodology (quarterly samples using the average of the four THMs falling un-
der this regulation). Normally notices of violations are sent by DEP six
weeks after the due date for MCL reports, in this case in April 1981. By
June such notices had not been sent out, partly because of the newness of

0

the tule.12 In November, 1981 all purveyors serving populations of 10,000

Rk
and over commenced THM Monitoring,

:*kputipe analyses for SDWA-mandated chemicals cost about $300.
*%E11zabethtown, North Jersey District, Monmouth and Middlesex have reported.

t***One.iﬁtegesting state model exists in Connecticut, which is acknowledged by
many in the drinking water field to be more progressive in its program than
most states. Connecticut's program, administered by its Department of Health
Services, is noteworthy in at least three particular areas: 1) Its THM regu-
A1¢t§gg applies to all water utilities regardless of size. Because of the onus
on small purveyors in conducting THM monitoring, the state conhdicts random
tests and can take action if concentrations are over 100 ppb. 2) The state
standard for water color is more stringent than the national standard as a means of
controlling THMs. The rationale is that color is related to levels of natural
pgéipisg, a precursor to THM formation. 3) Based on state-conducted annual tests
for organics in all public ground water supplies, Conmnecticut adopted a policy
of "sharing information with consumerg" especially about those commonly-found

toxics for which no MCLs exist (e.g., TCE and other industrial solvents) but

which exceed the EPA "Suggested No Adverse Response Level (SNARL)." 1In one

guch recent case, the state distributed handbills to consumers signed by the
artment of Health and the utility involved.121
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The infrequent and limited scope of the basic testing program (see p. 30) is of
concern even under "normal" circumstances, where normal now means an expecta-
tion of some contamination, especially in more vulnerable sources. But the
testing regime is especially inadequate to detect illegal dumping or ac-
cidental spills. When asked about this, most purveyors acknowledged a random
approach to means of detecting these kinds of episodes. Some say a large
spill would cause a sharp drop in the bacterial count, which they might in-
vestigate; or dead fish might offer evidence; or normal watershed surveillance
would indicate a problem -- an odor, for example, or film on the water. Such
indicators would not, of course, be available for ground water. Accidental
spills do occur and fast action can often avert severe contamination. It is
the illegal spill or unknown accident which is of greatest concern. Even
routine monitoring conducted immediately after an illegal or accidental
spill might not yield definitive information on the nature of the spill since
such a limited ﬂumber of chemicals are usually analyzed.*

Alternate Sources of Water

Would alternate sources of water be available should abnormal chemical
contamination occur? The larger surface water purveyors usually have the most
options. They can sometimes rely on the rapid movement of rivers to flush out
the pollution, or upon evaporation of organics exposed to the atmosphere.
They also tend to have the best access, through interconnections, to other
suppliers.** Nevertheless, alternate external sources are usually limited in
the numbers of additional people they can accommodate and in the length of

time emergency arrangements can continue. This is especially true during

periods of water shortage.

*In Europe sensitive fish (Trout) are used inside of some drinking water plants
to detect any unusual chemical contamination of incoming raw water, a form of
continuous monitoring not yet developed with instrumentation.

**Approximately 590 individual interconnections have been identified in the state.
About 150 of these are in service for normal transfer of water on a regular basis,
with the remainder intended for emergency supply only.114 However, the condition
of these emergency connections and the lack of emergency planning makes this a
highly vulnerable link in thé water supply chain.
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Purveyors using ground water sources usually have very few options avail-
able to them. Unless they are connected to another system, obtaining water
from an alternate source can take time and be very costly. Alternatively,
they can embark on expensive treatment for chemical removal, as was done in
Rockaway Township.* Another more immediate alternative is to allow this
"sole source" to continue to be used, even with contamination.

Because maximum contaminant levels (MCLs) under the SDWA exist for only
a limited number of chemicals, the state in 1980 established "guidelines"
to be followed in determining the course of action if organic con-
tamination is found in wells. These guidelines are based on the policy that
‘higher levels of contamination will be tolerated in cases where alternate
sources are not available. For example, at levels of 50 to 100 ppb the
source can have continued use but additional monitoring is required. For
levels of 100 to 200 ppb, the source can still be used but-treatment must be
provided. If the last option takes time, the contaminated source might be used
in the interim. Only when levels are greater than 200 ppb is the source closed
for drinking or culinary purposes, with mandatory temporary provision of drink-
ing water to customers from alternate sources.lls'These tolerances are high com-
pared to EPA's proposed criteria for ambient water. For example, the two contam-
inants which plagued Rockaway Township and Borough, TCE and tetrachloraethyiene,
both carcinogens,were found at 100 and 500 ppb. EPA's criteria are 2.1 and 0.2
ppb respectively. The EPA criteria serve only as guidelines under the Federal
Water Pollution Control Act, whereas MCLs under the Safe Drinking Water Act are
legal, enforceable standards.

Some individual cases are instructive: Parsippany-Troy Hills, serving a pop-
ulation of 65,000, has neither internal nor external slternate sources. Al-
though its ground water supply has been described as one with a 30 to 60 foot
stratum of clay above the water bearing level, and presumably is better pro-
técted than most, breaches (or "windows") in such clay formations are not un-

*
°°5!9&1f Brick Township, serving 57,000 people, is also vulnerable, with
*The case of Rockaway Township is discussed on pp. 48, 49.

*%In addition, surface water reaches ground water by various means,
ancrh oTov atrata. '

not only through
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10 wells in an area of one square mile and external sources capable of
bridging an emergency of only a few days' duration. Of the large surface
sources, the Hackensack Water Company, whose severe water shortage was greatly
publicized in the 1980-81 drought, could supply only 20 percent
from alternate internal sources and 20 to 30 percent, at most, from external
sources for their almost one million customers. Even with these vulnerabilities

the large purveyors are often in better condition to meet emergency circumstances

than are the 600 smaller community purvevors and the thousands of smaller

water suppliers.
&

Attitudes Toward Use of GAC and Control of THMs

At present, organic chemical contamination is dealt with, if at all, by
the wait-and-see method -—- monitoring followed, when necessary, by remedy. As
we have seen, the weakness of this approach is that both monitoring and remedy
are difficult, expensive, unreliable, and sometimes nonexistent -- especially

in cases of sudden emergency. Moreover, thresholds for action are necessarily

arbitrary and controversial.

The problem seems to cry out for a solution analogous to chlorination --
a preventive technique that removes a broad range of contaminants so that de-
tailed monitoring is not necessary, and so that unexpected contamination episodes
are automatically remedied. The closest thing to such a preventive technique
is filtration through granulated activated carbon (GAC), a technique commonly used
in Europe but used almost not at all in the U.S. for removal of SOC contaminants.
In 1978 EPA proposed that GAC be introduced on a large scale in the U.Sf

Each of the interviewed water purveyors was asked about GAC. Almost all

%
were opposed to its use for one or more of three basic reasons: 1) cost,

2) concerns over technical performance and 3) unproven need based on a lack

of absolute proof of health effects. At least two of the purveyors -- the

*
See pp. 23 and 31-34 for a discussion of this issue on the national level.
*xIt is interesting to note that some environmentalists also have misgivings about
GAC, though for very different reasons. They fear that its success would
reduce the political pressure to clean up the gources of chemical pollution
of water. Clean-up, they feel, is the only real solution to drinking water
problems.
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Passaic Valley Water Commission and the North Jersey District Water Supply
Commission — were prominently involved nationally in opposing EPA's GAC

regulation, which currently is being held in asbeyance.

Cost of GAC. Table 13 gives cost figures for those five purveyors who

p:ovided estimates:
Table 13

Water Purveyor Estimates of GAC Costs

Apnuagl

Purveyor MGD Capital Costs Operating Costs

(millions of dollars) ;
Elizabethtown Water Company 131 $50 $9
North Jersey District Water 100 25 7

Supply Commission

Passaic Valley Water Commission £8 30 -
Jersey City Water Department 66 10 -
East Brunswick Water Department 5 2.5 -3 0.5

With a few simple assumptionét we can reduce the figures givem above to
the hoysehold level. Table 13a gives these results which range from $16.08 to
$27.18 per household annually. Other estimates for GAC put the additional cost
to customers of plants serving populations of 75,000 to 1,000,000 at $7 to $16

per year for a family of three.116b

Isble 13a

Yearly GAC Cost Per Household

Elizabethtown Water Company $18.82
N. Jersey Dist. Water Supply Comm. 17.34
Passaic Valley Water Commission 18.602
Jersey City Water Department 16 788
East Brunswick Water Department 27.18

ﬁaguuptions: GAC plant life = 20 years; real interest rate, 3 percegi/yr;

average household uses 200 gallons per day. (See also p. 82.)

§qu§§;1ng cost estimated by interpolation using other purveyors' data.




In New Jersey the average annual cost for water supply for a family is

*117
Based on the costs shown in Table

$150 (for approximately 80,000 gallons).
13a GAC could be expected to raise bills on the order of 6 to 10 percent.
There is considerable debate about cost between EPA and the purveyors.

EPA estimates the cost of GAC for a 100 mgd plant to be 12.3¢ per 1000 galloms,

*116

*
or about $9 per year for a household using 200 gallons per day. This is

just about half of the cost estimated by the purveyors for a similar plant.

Although these figures are no more than rough estimates, they are reasonably
-consistent. Note that East Brunswick is much smaller than the other purveyors.
Its higher per household cost, therefore, is consistent with the known economies
of scale in GAC,

Instead of GAC one alternative is to use bottled water (although with current
regulations, one cannot assume it is better than tap water).*** The costs of
this alternative put GAC costs in perspective. In 1981 bottled water sold in

" Princeton for 73¢/gallon undelivered and $1/gallon delivered. A family using
two gallons per day would pay $536 per year for undelivered water and $730 per
year for delivered water, compared to $16 to $27 per year for GAC. The fact that
a market for bottled water exists at these prices is itself an interesting com

mentary on the public concern about contamination of tap water. Such expenditures,

and those for home filter devices, contradict claims of public resistance to

*The Passaic Valley Water Commission, whose water source -- the Passaic River --
has 2,500 industrial dischargers and over 100 sewage treatment plants, has among
the lowest rates in the state: $60 per year. Passaic Valley has been among the
most vociferous objectors to EPA's 1978 proposed regulation for GAC.

**The EPA estimates are based on the use of GAC as an adsorber after regular sand
filtration, The cost of GAC as a replacement for sand (a much less effective
method) in the regular filter is somewhat less, 10.7¢ per 1000 gallons. Because
GAC used in the regular sand filter is more labor intensive to operate than the
capital intensive GAC used in a post-filter mode and more vulnerable in the in-
flationarI spiral, the percentage dif<erence is less than the capital costs would
indicate.l162

sk
For the national perspective on bottled water, see p. 1l.
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increased cost where drinking water quality -- and especially protection -- is
P
concerned,
Water costs can also be put in perspective by comparing them to otHér utility

costs. For example, New Jersey residents in 1980 paid an average annual house-

118 more than six times the cost of

hold cost of $948 for gas and electricity,
water supply. Like past energy pricing practices, water unit rates are lower
fof gredter consumption. This has not promoted water conservation and rneeds re-
thinking in 1ight of recent water shortages. This comparison is

_significant also for the parallel public attitudes toward these commodities.
Before 1973-74 cheap energy was taken for granted. An abrupt changé came with
the OPEC oil embargo. In the eastern U.S. abundant and inexpensive wiater &iupply
has also been taken for granted. This attitude has not, however, taken ihto

account degraded sources and the cost of furnishing drinking water free of toxle

substances. o
The larger economic question is, who should pay for water pollutioti —— the

consumer, or the polluter? Under the SDWA, costs for control technology are
pi&cé& directly on the water consumer. Congress intended that the consumer pay
for ptotection and did not provide public funding for water treatﬁent.** In this
manner, it was hoped, the consumer would begin to understand the cost of water
ﬁgiiﬁ{ibﬁ control. 1f water prices are kept artifically low and do not reflect
the codt of extlsting conditions, this important incentive for poliution abatement

may never be brought to bear.

%];e Filter devices for drinking water range from about $30 to several hundred

dollars,

**ﬁqggrebs haé provided billions of federal dollars for water pollution abate-
&;Q::* i:ﬁi‘ough the FWPCA —- solely for surface water, with no funding for grotmd
water. :
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Public education about water quality and the willingness to pay for better
drinking water are inextricably tied. In passing the SDWA, Congress was sensitive
to this issue and mandated that public notices be published by those purveyors
who violate regulations under the Act. More than 33,000 notices were recorded
nationally in 1979, EPA officials acknowledge that this number should be much
higher but that some states do not enforce this regulation. Officials at New
Jgrsey's Bureau of Potable Water were unable to give data on the numbers of vio-
"lation notices. Many water purveyors, especially investor-owned entities, are
reluctant to achnowledge water contamination problems. Such an achnowledgement,
they fear, casts doubt about the quality of the product they are selling and
might lead to costly remedial demands. As noted (p. 77) Connecticut has a more
vigorous program of public notification for chemical contamination not limited

%
solely to notices of SDWA violations.

*In Europe, water suppliers are actively engaged in public education about water
pollution affecting their water supplies. This is accomplished through annual

reports and media information.
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'ﬁxé 5&1&‘\76?6]?8 had a much more benign attitude toward remedies f&f léessen-

i@imﬁ f&,ﬁﬁatien than toward GAC use. Most agreed that some feldtivély éimplé and

PPeny

Aneypensiye 5
/étegg could be taken, e.g., changing the point of chlorination to létef in the

treéatment process to decrease contact time with organics in source watefs. Of
the 21 pufveyors surveyed, 14 chlorinate early ifi the treatment prbecéss. Six
of these are surface water suppliers, those most likely to have natutal srganic
precursors. Of the seven who introduce chlorine later in the process, three
use surface supplies. Some purveyors also suggested that "sHemit edt maneuvering"
‘= e.g., the relationship between chlorine and pH and othet elements — could
be examined more closely to lessen chlorine use. Most were, however; opposéd
to use of ozone (a gas) as a substitut: disinfectant as too éxpéﬁsive and energy
lﬁ‘tens':lve, and were concerned about its lack of residual in the diStribubisn
system,

Europeans have had practical experience with GAC and
ozone to lessen chemical contamination for almost two decades in over 30 operating
plants. One underlying difference appears to be the American antiseptic at-
i:it:u&é toward bacteria — represented by high chlorihe use —— with greater
tolerance for chemicals, and the opposite emphasis in Europe where natural

non-chemical treatment methods are preferred.¥n addition, Europeans feél that

BinCe

LR

raLE 3 4 ' ¢ 3 ¢ 3 " 4 B e
since water treatment (with GAC and ozone) represent only 1% to 20 Percvent of

e O o { 3 sbhand netos e G . ‘*
water cost (with the balance for distribution) these technologlies ave Affordable.

1&.:_ D
N T ths it s o3
,ﬁ %{ ?xa tion is based on the author's research vis.t to Europe th the fall
of 1 3
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Watershed Protection

Watershed protection is principally the responsibility of government. Local
governments have primary authority in land use decisions and the federal and
state governments can control discharges into waterways through NPDES permits.

- In a densely developed state like New Jersey, watershed protection is a critical
issue. Increasingly, water purveyors are becoming aware of chemical contamina-

tion through news of well closings and other toxic waste disposal episodes

throughout the state and nation.
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The following principal sources of contamination were identified by the

21 purveyors as of great concern:

Land disposal of solid wastes . . . . .
Non-point surface runoff . . .. . . .
Industrial point sources . . ¢« « o+ o &
Municipal point sources (sewage plants)
Salt from road runoff . . . . . . . . &
New development . « o o ¢ o o o o & o &

NN Ww

The greatest perceived threat of water quality degradation came from land-
fills., Two of the groundwater purveyors stated that landfills in their areas
'in Camden and Burlington Counties were old gravel pits which are directly con-
nected to the acquifer. The purveyor in East Brunswipk is concerned about the
predilection of government officials to approve new chemicai facilities in his
area, one already heavily concentrated with such installations. Chagrin was

also expressed over the DEP's failure to notify East Brunswick of serious
chemical contamination of South Brunswick wells upstream of East Brunswick's
source. On this l;kter point, a similar complaint was heard frqm Jersey City,
as noted below.,

VWhile many of the 21 purveyors felt that mechanisms such as "208" area-
wide water quality planning were helpful in watershed protection, only three
are specifically involved in this process.* Another one is informed of all
local public meetings and has a liaison person on the municipal planning board.
Some of those not directly involved in 208 planning stated that they try to
keep abreast of development which may be directly detrimental to the quality
of their water sources. Others felt that watershed protz2ction is the primary

résponsibility of government and that federal and state water pollution laws

have been helpful in cleaning up surface water pollution.

*saction 208 of the Federal Water Pollution Control Act provides funding for area-
wide planning and local task forces which examine the impact of current and future
development on water quality.
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Two interesting examples of watershed protection are provided by Jersey
City and Newark, the state's largest cities. These cities both have old water
sources in rural, though increasingly suburban, areas of the state. The Newark
water supply is an example of a "protected watershed," since the purveyor
owns all or most of the watershed and can control development there. The
fequannock Watershed, the highest in the state, has been the surface water
source for Newark and surrounding suburban communities for over 80 years.
When this water supply was developed, chlorination was not in common use aﬁd
a protected watershed was the major means of assuring safety from contamination.
The watershed covers 63.7 square miles of primarily rural land. It has
been producing about 75 MGD in recent years. The city owns 86 percent of the
watershed and wants to develop about 10 percent of the area to raise revenue

122

for its constricted urban budget. The city also wants relief from the high

taxes it pays for this stretch of land. These goals are, however, in conflict

with watershed protection and the following impacts have been identified:

1. Nutrient concentrations will increase by nearly 50 percent,
causing an increase in the microbiological concentrations of the system.

2, Toxic substances will be of sufficient concentrations to cause
chronic or lethal effects to trout and minnows in the watershed.

3. Metal concentrations (iron and manganese) will exceed federal
drinking water standards and will require advanced treatment
for removal.

4, Increases in bacterial levels will necessitate extended chlo-
rination for disinfection; use of more chlorine could increase
THM formation.

5. Increases in suggended solids will require more efficient filtra-
tion processes. 3

Jersey City took extraordinary measures to protect its supply in the Boonton

Reservoir —— up to 1972, In the twenties the city constructed and operated a

*The development area does not have sewage treatment facilities and septic
systems are planned
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sewage treatment plant in Rockaway, a small community near the river that feeds
the Boonton Reservoir, 1In 1972, the city relinquished operation of the sewage
plant although it still contributes funds to the operation. In an ironic sequel
to this case, however, the 1980 when Rockaway's municipal drinking water was
contaminated with trichloroethylene, the state DEP authorized the community to
pump out its wells into tributaries of the Rockaway River —- without informing
Jersey City about the move.‘ Protests were lodged by the Major of Jersey City.

In several cases, purveyors have very little control over watershed con-

ditions. The Passaic Valley Water Commission's source —— the Passaic River —
-has 2,500 industrial and over 100 sewage plant discharges, creating a 65 percent
sewage effluent content in times of low precipitatian.* The Elizabethtown Water
Company's Dwlaware-Raritan Canal source is highly vulnerable to pesticide and
other runoff and to industrial pollution from Ttenton.** The Hackensack Water
Company serves one million people in its 112 square mile watershed, of which it
owns only 10 square miles. Until land use conflicts are better resolved to
elevate water supply protection to the primacy it needs to sustain current and
future populations, watershed protection will continue to be tenuous.

In another aspect of watershed protection, one national purveyor, with
subsidiaries in several states, compared New Jersey's and Connecticut's police
powers when an episode occurs threatening water supplies. In Connecticut, the
responsible agency can issue a subpoena, if necessary, to gain quick access to

property from which the offense is taking place. New Jersey acts more slowly,

*In an effort to improve this watershed, the Passaic River Coalition, a citizens
group, and the City of East Orange, petitioned EPA Administrator Douglas Costle
for "sole source" aquifer designation for the Buried Valley Aquifer in the cen-
tral ?assgic River Basin, on which 90 percent of the v-lley's population depends.79
Such designation is allowed for critical watersheds urder the Safe Drinking Water
Act, and was granted for this aquifer in 1980.

**One attempt to protect the Delaware-Raritan Canal in central New Jersey (the
drinking water supply for Princeton and many other comnunities) has been. in
existence since the mid-1970's when the Delaware-Raritan Canal Commission was
given state statutory authority to check mmicipal development plans for their
impact on the state-owned canal. This includes mandatory compliance with storm
water detention basin regulations, a mechanism for controlling non-point sources
of pollution. 3
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in part because the chain of comma;d in an emergency is not as clearly defined.
The offender may be gone by the time action is taken.

In reviewing watershed conditions for the various large purveyors, one
observes that several of the old urban areas have water supplies which are
superior to those in more wealthy suburbs. This is true of New York City,
Jersey City, Newark, and Trenton.* In most cases, their selection of un-
developed rural, upland locations, before the advent of suburbanization, is
responsible for this good fortune. So while cities are plagued with financial
‘woes and air pollution, many of them in this region can still offer their residents
better drinking water than is available in some suburbs. As noted in the above
examples, however, this is a fragile ccndition which requires watershed vigi-
lance and foresight, especially in a densely developed state like New Jersey.

The hard-pressed fiscal condition of the cities poses serious problems,
however, Often urban water delivery systems are old, extensive, and in need
of maintenance. This is certainly true in Hoboken, Jersey City, Newark,
and Trenton. One incident in Trenton in 1975 is illustrative. The city's
mechanical systeﬁ broke down, leaving its 250,000 consumers without a public
water supply for several days. It was discévered that the city had not per-
formed the necessary maintenance because water rates were too low to cover such
costs and the city had not applied to the BPU for appropriate rate increases.

Such conditions are often tied to political considerations as well as to gen-

eral financial hardship.

*Trenton uses the Delaware River well above polluted areas near Camden and
Philadelphia and is reputed to have relatively good water quality. The
Delaware is supplied by water from reservoirs in upstate New York. Trenton's
supply has improved in the last 20 years primarily as a result of federal water
pollution controls. Such controls were attributed in part to the exit of
several paper companies which discharged into the waterway. During the water
shortage of 1980-81 Trenton benefited in water quality and cost because of less
use of chemicals such as chlorine, lime and alum. This was attributed to
the increased amount of high quality water which was released from New York
into the Delaware.
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In another issue related to the safety of water delivery systems, the two
purveyors interviewed in Ocean County discussed controversies regarding asbestos
fibers. Both the Toms River Water Company and the Brick Township MUA use
asbestos water pipes, as do many water purveyors throughout the U.S. As a re-
sult of a local newspaper story on the dangers of asbestos, the issue became
heated in Toms River. Evidence on the health effects of ingesting asbestos
fibers in water is not conclusive. When the local newspaper had Toms River's
water tested by asbestos experts at Mt. Siani Hospital in New York City, re-
.sglts indicated 200,000 fibers per liter. According to EPA, 30,000 fibers
per liter ingested over the course of a lifetime will cause cancer in one
person in a million. Statistically, in this case, seven people in one million
could'con;ract cancer.lza Questions over the health effects of asbestos in
q;§p¥;pg water were the focal point of a landmark case involving the Reserve
Mining Company ip Michigan. After 12 years of controversy, Reserve was forced
to stop dumping taconite, an asbestos-like mineral fiber, into Lake Superier.
The decision was based primarily on health concerns, although medical evidence was un:

certain. The court decided on a cautious, preventive approach to public health protection.

III. CONCLUSIONS AND RECOMMENDATIONS

l. Conclusions

Passage of the Safe Drinking Water Act (SDWA) in late 1974 gave official
recognition to the deficiencies in existing institutional mechanisms to assure
safe ?qggb}e water in the United States. The Act provided for national pro-
cedural standards, maximum contaminant levels (MCLs), laboratory certificatiom,
public potification of violations, and citizen suits, 'hereby adopting a
preventive and activist approach. Much of this forward momentum, however, has been
lost in the Act's implementation. Only a limited number of synthetic oréanic

compounds (SOCs) have been covered by regulation; frequency of monitoring
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requirements has been constrained; government assistance has been lacking for
small water purveyors with insufficinet resources to meet standards; and in-
stitutions have been slow to meet the more sophisticated requirements of chemical
contaimination — e.g., increased gnd better trained personnel. In addition,
the effectiveness of the act has been temporarily blunted by the water supply

industry which hés fought implementation of regulations to reduce SOC

contamination.

~

Recognizing that it is probably impossible to obtain sufficient infor-
‘mation about human health effects of the myriad toxic chemicals in drinking
‘water to satisfy all questions and doubts on the subject, Europeans have taken
several preventive measures. Water purveyors there use granular activated
carboﬁ (GAC) filters to reduce SOCs, and use ozone instead of chlorine as a

disinfeétant, lessening trihalomethane formation. Europeans have been willing
. to pay for such advanced control technology in exchaﬁge for the extra measure
éf prevention it affords. |

FOne underlying question is "who is to pay?" Under thé SDWA; water
consumers heaf the cost. Control technology should be applied by.the polluter
at the upstream discharge, instead of at the purveyor's water intake. In
this respect, the SDWA's weaknesses must be viewed in the context of the
Federal Water Pollution Control Act and a growing body of other laws which

influence overall wateréhed conditibns.

When most drinkiné water treatment plants were built, they had access
t§ relatiyel;_clean sources of water. This is no longer the case. With in-
creased land deveiopment and greater chemical production each year, source‘
control — especially for chemical contaminants -- is becoming ever more dif-
ficult. Moreover; proépects for improvement in the near future do not look
bright. Enforcement of discharge limitations on‘fhousands of iﬁdustrial

plants is still grossly inadequate; the effects of primitive disposal of

 toxic waste still-continue; the prgmulgation of MCLs for meaningful numbers
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of toxic substances can be kept to a modest pace by legal and political
gq#ggvgging; and thg political stance prevalent now in Washingtpn is against
gggq;qt;on, Under these circumstances, thé'quickest and most effgétiye means
to protect public health may be to use a technology that removes a broad
§§gg;gum of chemical contaminants at the point of drinking water treatment:
the fundamental SDWA approach, but with adequate money and pressure to ensure
implementation. |

An analogy can be made to the use of chlorine, the broad spectrum control
.mgghgqisg for widely varying bacteria, Just as monitoring is conauqted today
for only a‘few bacterial t&pes, €c8esy édliform, which indicate possible broader
contamination, so surrogate chemicalgkmay indicate the presence of other com-

‘ pqust, In this manner, a combination of broad spectrum t;eqﬁment techgqlogy
for degrgded water sources and selective monitoring could offer imprqved‘pre;«
ventive protection.

| One critical difference exists between bacterial and chemical contamination,
however: the health effects causal relationship. With bacteria this re-
;gtiqnghip can be more easily established, since people inzacqnfingdugqu;aphi-
cal area are affected rather quickly. With carcinogens, the causal relation-
Sh%? is much more difficult to establish because the time lag for the omset
Qﬁ‘?%??%? is very long, sometimes decades.

The purveyors of any consumer commodity are all constrg;ggd.by the threat
of legal action fof negligence. Applied to potable water, hpwe#er; this con-
straint has not operated well, largely because of the difficulty of establishing
the causal relationships between chemicals in drinking water and health effects.
As a result, consumer protection from a monopolistic purveyor of dfinging

water -- a commodity which cannot be avoided —- has been less effective fhan

T r— ‘
“Such as' trichloroethylene (TCE), tetrachloroethyleme, carbon tetrachloride,
chloroform, trichloroethane, benzene.
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for the consumption of other less essential éoods and services for which greater
choice exists. This condition may éhange, however, as consumers (and water »
purveyors) resort to.legal action, invoking torts 1liability where the plantiff
can establish a causal connection between chemical contamination in drinking
water and injury other than to health, e.g., economic losses for remedial action
or decreaséd property values.

| 1This option comes at a time of increasing consumer awareness of drinking
water quality, as evidenced by burgeoning sales of bottled water and home filter
devices. Such actions are in keeping with the new emphasis on more healthfui

. lifestyles seen in lowered cigarette smoking rates (down to 33 percent of the
populétion); increased physical activity such as jbgging; and in the emergence
of health food stores selling higher cost products free of pesticides, chemi-
cal preservatives, and food coloring.’The perception of a health threat is a potent
stimulus to the willingness to pay for improved water quality. Thus, public
.education may be the factor that is most critical to the eventual effective-
ness of the SDWA. The law deliberately emphasizes consumer awareness of locél

~ water quality. When people say they can or cannot afford the cost of im-
‘provéd water quality, they are ordering social priorities. Such ordering

of pridrities can only be rational when a broad spectrum of society is

well-informed on the risks, benefits, and options involved.

2. Recommendations

Preventibn

Land Use Controls Must be an Integral Part of Water Supply Protection.

Implementation of land use controls must be a priority mechanism to protect

ground and surface‘water, especially in critical aquifer recharge areas, in
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solé soutce aquifers, and in surfdce headwatérs. National and staté plans
shoild idéntify and preserve upland and ground water sources for futire ixse
Siting criteria for new aevéiopmeﬁt mst reflect watér supply ptotéction
prioritiés. For example, New Jersey's innovative preferencé in state statite
for above-groimd storage of toxic wastes should bé considered for wide-
spréad application.

Ptévétition is Preferablée To Treatment and Should be a Priority. Water

putveyors shoiild become more aware of and involved in watersheéd conditions to -
ie4rn which pollutants are endemic, and to tailor their monitorihtg accordingly.
Federal and state discharge permit reccrds should yield valudble information
ifi this regatd. Watershed knowledge should also apply to groimd watér soiirces,
Slch that purvéyors become familiar with aquifer flow pattérns in rélatish

to knoih and potential waste producing soiirces. TIrnitiative — rather thah
reactibn -- from the purveyors will serve as a stimulus to gdvé‘rﬁiné'ﬁtv |

to ér‘sbiii more vigorous abatement and enforcement against polluters. Sich
1hitiatives should not overlook the available legal tools against recal-
eitrant polluters and unresponsive government agéncies.

Federal and State Water Quality Enforcefient Must bé Improved. Inade-

quacies 1n the enforcement of the NPDES permitting program should be tsétified
85 that all eligible sources come within the program, report effluent con
tents Hceurately, and are vigorously brought to coipliance by timely governmént
actioh whén necessary.

Ghps _ih Water Quality Management Should be Addressed. Three particular

areas of vater quality msnagément need special atténtion: First, EPA's pro-
posed ground water strategy should be implemented, With non-degradation as 1its

goal: Second, adequate presrreatment of industrial effluents prior to discharge into
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sewage systems must be national policy to prevent tokic wastes from con-
taminating drinking water supplies. And third, non-point sources of pollu- ‘
tion must be addressed at the local and state level. Current efforts in this

regard under "208" areawide water quality planning should be strengthened.

Polluters Should bear the Cost of Control Technology. Because pre-

vention of’drinking'water supply contamination should be an overall priority,
control technology should be applied at upstream discharge points wherever feasible.
In some instances this may avoid the cost of expensive controls for toxic

chemicals at water supply intakes. In cases where control technology is still
required for degraded potable sources, the responsible polluters should bear

the cost of such controls at downstream drinking water treatment plants.

The Burden of Proof Should be on the Polluter. Often in cases of environ-
mental damage the victim must prove harmful effects. This should be reversed
.80 that the polluter bears the burden of proof of laék of harmful effects.

01d Toxic Waste Sites and other Sources Presenting Threats to Water Sup-

plies should be Expeditiously Eliminated. Land use controls and appropriate:

new siting criteria should avoid future toxic "timebombs,”" but thousands of
existing toxic dumpsites must be cleaned up to protect drinking water supplies.

Adequate funding of the federal Super Fund should be effectuated toward

this end.

Toxic Waste Source Reduction. Toxic waste source reduction should in-

- clude manufacturing process changes, with an emphasis on use of‘mdre benign )
chemicals; industrial waste exchanges; recycling; resource recovery; and better
waste treatment technology. Economic incentives and disinceﬁtiVes to industry
can encourage these long-range preventive measures.126 One such mechanigm

could be a disposal tax based on a product's environmental and public health burden.
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{hers' Hazardous Waste Index For Public Educatiofi. This kifd of

ifidéx would indicate the external costs of certain products. Such &i innovation;
with a smail representative 1ist of a "Dirty Dozen" of éa géﬁé%i&-ﬁééaaéfég
would gerve as & public consciousness-raising device. Products which are léess
esééntisl but whieh contain toxic materials difficult to dispése; and these

for which #ore benign substitutes exist, are prime candidates for the 1ist.

Oné exafiple éould be septic tark cleaners which use toxic industrial §bivents
Such aé TCE, now comfionly found in ground water. We must bégin to make

‘connections betweén end use products and toxic wasté generation.

Procediiral Changes

Curfént Monitoring Requirements Should be Strengthénsd. Exclusive rés

1iance on eodmplex; 1nfie§uent, and difficult-to-enforce monitoring for toxie

¢héfiteals = many still unidentified =- in water sources whosé chemical cons

ténit cah chahge rapidly does mot offer adequate public protectién. To dééide
which supplies require control technology, tests shoiild bé eonducted

for EPA'S entire 1ist of 129 priority pollutants. Where necéssary, effective
cotitrol technology should be applied. Monthly monitoring of limitéed niibers

iy
i

G B v Sihenbh Log o g e s *.- S .. e T .de i PRI SN S A T N S
of surrogaté chemicals shotild be instituted instead of the ofne- and th

year intervals now required by the SDWA. In addition, monitoring for otganiés

in grouhd watet should be andated rather than left to the discretisn of

1ndividual states, most 6f which do not tequire such réutine tests. (¢ e tiéut

1,000 ot more people. Results are reported to the btate legislutiré:) Purs

veyor sohitoring should be augmented by meaningful

and county agencies.
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Performance Standards, Rather Than Government;Specified Control Technology,

Should Be Considered. Because local water and treatment plant conditions

vary widely, andeecause technology can change, consideration should be given
to instituting performance sgandards for removal of toxic chemicals.rather
than governmént-specified control technology. This concept is generally ac-
.cepted in Eurbpe for air and water pollution abatement. (However, Europeans
have commonly selected granular activated carbon and ozone to remove‘éOCs
and lessen THM formation, respectively.) Control technology for removal of
;hemicals should be mandated for degraded potable sources, but flexibility in

selecting that technology €.g. GAC, resins, ete..) should be allowed.

Trihalomethane Formation Should be Controlled. THM control can start
with ;imple, low-cost measures such as changing the point of chlorination to
later in the treatment process for less coﬁtact time with precursor organic matter. IE
this is not adequate to achieve THM standards other methods should be employed, including
‘use of a disinfectant which does ﬁot produce as much THM. In addition,
"chemical maneuvering" -- e.g., lowering pH levels'-- should be considered

to lessen the use of chlorine.

Institutional Mechénisms

Economic Incentives Should be Considered to Upgrade Water Quality. Con-

sideration should be given to innovative économic incentives to upgrade water
quality. Such incentives can include the use of "soft" SOC standards. This
can be based on a sliding scale whereby drinking water rates are lowered for
those suppliers offering inferior water, below a certain standard. Rates
would be increased when steps are taken to improve drinking water quality.
Such a mechanism would also serve as a unique method to educate consumers
about water quality.

Federal Incentives for Strong State Drinking Water Programs Should be

Implemented. The disparities in federal support for the FWPCA in the form of

sewage treatment plant construction grants, compared to the lack of economic
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incentives in the SDWA, should be reconsidered in an effort to upgrade
state drinking water programs, especially for small water suppliers,

Equity in Water Quality Must be Assyred for Customers of Swall as well

as large Water Purveyors. The size of the water supplier should not determine
the quality of drinking water.. Toward that end, measures should be taken to
upgrade small vater suppliers lacking the resources to meet federal and -

e standards. Regionalization or takeover by larger, responsible pur-

veyors should be considered where feasible. Otherwise, local and state govern-
ment ghould supply ssai.émce, in the form of grants, expertise, and so om.
Mmicipal government, yhich has prime guthority in land use decislonms, must
have assurances in the form of performauce bonds or other measures that a

land 4?“5?1';93&1’ who becomes a water purveyor will be financially sble to operate

the water supply at least according’to government requirements.

Intergovernmental Coordination Must be Emphasized. State agencies, which
have primacy in carrying out the mandates of the SDWA, must work effectively with
municipal and countyhealthofficials to augment strained manpower andbudgets. resulting

from additional responsibilities under the act and federal budget cuts.

A National and State Effort to Attract Better Trained People Shoulds

Implemented. In order to carry out the mandates of the SDWA, a more sophisti-

‘cated institutional framework with better trained persomnel is, required. In.
some states this requirement is impeded by Civil Service or other mechanisms:

which do. not permit the best qualified people to be employed, or by salaries.

vhich are not competitive with those paid in industry. Institutional; barriers;
should be eliminated and pay scales adjusted to attract the best qualified:.

people to meet the new challenges of assuring safe drinking, water; across, the:
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Appendix A

PROPOSED FEDERAL CRITERIA F FOR
"PRIORITY POLLUTANTS” IN DRINKING WATER

In settling a lawsuit brought by the Hatural Resources
Defense Council, the federal Environmental Protection Agency (EPA)
agreed to aet drinking water criteria for 65 classes of toxic
'priority pollutants®, including 129 individual eompounds. So far
the EPA has proposed criteria for 96 of the 129. In several cases,
the proposed criterion was set on the basis oF ehemicai toxicity, in
nany other cases the criterion was set on the basis of the
carcinogenicity (cancer-causing ability) of the ebemicals. Except
8s noted in the table, for carcinogens the EPA proposed three
different eriteria: a criterion that would permit cancer’ 1n ‘one
person in 10 million drinking the chemical at the proposed level tor ‘
a lifetime, a criterion that would permit cancer in one person 1n a
million, and a criterion that would permit cancer in one person in
100 000. The criteria presented below are the middle of the
proposed range = in other words, these criteris uould permit cancer
in one person in ome million. To get the other two criteria for
carcinogenic chemicals, divide the tabled value by 10 (to get the
one in 10 million criterion), or multiply the tabled value by 10 (to

. get the one in 500,000 criterion). These data are reproduced from
Harshall Sittig, Priority Toxic Pollutants -~ Health Inpacts
and Allowable Limits (Park Ridge, NJ: Noyes Data Corp., 1980).

CHEMICAL ' PROPOSED CARCINOGEN?
' . ' CRITERION \

{(ppb)

'Aeeaaphthene............................ 20 0 ccceececcsccccscncssaceccs HO
Acenaphthylene == See Polynuclear aromatic hydrocarbons esevcocececsece gg
gcno;q;n.,,...,,........................ 6e72 cccooscsscececsasnssseass MO

: leryloﬁitrile......g...................e 0.0088 coceececcccccssccccecce Yes
A 10/d1€1drin.ceeeeccsocnanncncnsccess 0.0000045 covesennnnscscecenss Yes
Antimony and cOMPOUNdS.seeccccccecsccsce 185.0 cocoeseocscccscccnsssses NO
Arsenic and compounds..cecccccccecscccee 0.002 coeccccrcccccccocccceces Tes -

. Aspéstos.............o.................. 30,000 fibers per liter ...... Yes
'BCEE —- See Bis(2-chloroethyl) ether

3915 == See Bis(2-chloroisopropyl) ether

BCME -~ See Bis(chloromethyl) ether

‘Benzeneﬂ..OIOO......‘.'0.0.C..O.....0.0. 1 5 '..0.9'0..00..B'.......... gg$

Benzidineooooeononne‘o'ouoooooooonooooot' 0000167 C0.0Q.O..'...'...I... :g:
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A-2

CHEMICAL . PROPOSED CARCINOGEN?

CRITERTON
(ppd)

Bénzo(a)anthracene -~ See Polynuclear aromatic hydrocarbons ..ccceeeeso
Benzo(a)pyrene..cccecccoscccosssccccccso 0e0009T coeecccesccccsssocssne
3,4-Benzofluoranthene —- See Polynuclear aromatic hydrocarbons cesccecoo
Benzo(J)fluoranthene - See Polynuclear aromatic hydrocarbonS cecceseos
Benzo(k)fluoranthene =~ See Polynuclear aromatic hydrocarbon8 cceescses
Benzo(ghi)perylene — See Polynuclear aromatic hjdrocarbons ececececcoo
Beryllium and compoundS.cccscsccsscccsce 0e0087 .cc0000000000000000000e0
BHC -- See Hexachlorocyclohexane

Bis(2-chloroethyl) @therececcceccceseccs 0082 coccoceceascccsescsccase
Bis(2-chloroisopropyl) @ther.ccccccesece 115 coocsseccoscscocssscsssse
Bis(chloromethyl) ethercececcccccccccccse 0000002 coeccoescsccsssscesco

. Brmomchlorom‘ethm@nooo0oaeeo-oooooooto 200 000000000000 0000000000C0QO6

Bromomethane (methyl bromide).coceccecse 2¢0 cocsccoseccsocosescacscsse
Cadnium and COMPOUNAS..eecceccescecsaces 1000 ooveccnscossccosnsoscos
Carbon tetrachlorideccoscecocsscccsaccece 0026 cevecesesvsesccsscssscccns
ChlOrdane..cececcesscscsocsssccssccsasse 000012 coocossscccossesssssse
ChlorofOrm@ecoscscceccoccsseccecsscssssese Dol ccoccecsssssccosoecscocan

mormethan@ (methyl ehloride)eoooeo-.a 2.0-0.D..Q‘OGO'..BD..BG..’.“.G

kzamorothBOI..oocoo.co-oooto-uoooocoo. 0.3 oeoea;.-o.oo.sooocooocuoooo
» Chromim and compounds..oao.oan.oo‘aeoooo 010008 (CP-VI) eesscsaecesssce

Copper and compound8ccecocsccccocsnvcose 1000 ceccoeccovseccccseccsscne
Cyanides..oececcccsccccecsosseccsseccscoes 200 vceccococcsecsccecscceccssce
DDT and metaboliteS.ccceccscoevcscccccece 0000098 cocooececcsscssccsnce
Didbenzo(a,h)anthracene (DBA)ccecccocecees 000083 cocecccoeccccoscssccco
Di~pebutyl phthalatGccceesccccsscccceecs 5000 cevceescscoccceccoccscesns
Dichloroben2@dB8cccococcecccoccscesssssso 830 cceocccsovoososscscssccnse
DichlorobenzidinGccecccecsscecosccsescse 0009169 cceccscoscssecsccoscse
Dichlerodifiuvorometh&n®..coceccs00cccccoe 3000 accocoecceesscsscecnsssass
{=2=Dichloroethan@.ccecceccccsccsceassesces Do scccoscoescsccccccconceace
Dichloroethylene.cecccecacceccocecscocso D693 cecsvcococccsoccscssscsnses
Dichloromethane (methylene chlorid@)ccce 2.0 ccccseccccccscesccscsccsss
2,8=-Dichlorophe@BOl.ccoccescscoscesssccocse JoB soecsocossssccococescccnse
Dichioropropane/propene..o.....o........ 200.0/0.863 coceccccceccoesscen
Dieldrin == See Aldrin/dieldrin '

Di-2-ethylhexyl phthal@t®cccccccesnceces 10000 ccvcoccescccccecescscnso
Diethyl phthalate.ccccecsessccccescosose 60000 cocesccccscccsscaccseces
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A-3 : |
cHPaEAL o PROPOSED ——
CRITERJON ARCINOGEN

(ppb)

gwe
ZbgﬂnmethylphenOIQoo.ooono-ooooooooooo. g0090900000000200002000200 00 !es
D,‘ eth,l Phthalata.....-.....u...o....o 160000 eeocceoseneascecessescs mp

‘ 6"D1nitroﬂ'°-cres°1ooooo-ooeooeooo.oeoo 12.§ 009000000000000000000000¢ No

% ¢ 68:6 scccoecccssssnscssrsccces Ho
.Nabinitrophenol sosesescccasesccscscee 686 cocecsesnssssnseessescnss No
2v5'91"1tP°Ph°°°1 cosvsssncesessccscnces 686 cpseseesncrsseesscecsesss NoO

“escscsssvoansesecsese 68.6 AR AL AR R AR R AR S A MRS AN N°

b .0.0.0'...0..'.00...0. 68.6 .5,...\...?,"9.?,9’9‘,9?.?? . m?
3,5-91mu’°phen°1 sceescscescsscsceceses 68.6 s9es0eccocecsseteseeseese l!O
Diutrcto:»uenes.-nooooooooouooa.ooooooeo °o°7l§ eecescececececcesescon !95

Tes
No
T " - re Ro
Etpylbenzene,........................... 1100 9°°9°e'?99gséeeag§gﬁggg§g No
Fluoranthene...cccecsosssessssceccsssass 200 ”'399??39%5??9?9293222233 No
CH -= See Hexachlorocyclohexane ’ '
Beptachlor......e....................... 0.000023 ceesecesssesscscssans Yes
Yes
Yes

3exach1orobenzepe.......................
Bexa

Bexachlorpbutadiene.........o........... } c00sss000ssssceese IR
Hexachlorocyclohcxane (BHC)eoccosococeee 05000021 cocosccsocscssncesses ¥Yea

gethane..0000..0.............5.

Tes

L*. d ‘nd mmundsoquccooo.ooooooooonooc

FAYE LN R

via?h;halene.....................o.....e.
Hickel and eompounda.g....a..,..........
Nitroben: » 30 scecsocesressrscsssesesccee Ko
Q°°QQ3% scecccescseccaseccance Y3
00026 covrsoessonsansases
040013 cerqeerssangeseescs

 0:011 coeeccceessscscecesccnsa

gQQ: %& xﬁ: !
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A4

CHEMICAL ' g PROPOSED CARCINOGEN?
- CRITERJON
(ppb)

Pentachlorobenzene.cececccsescsccscccccse 0u5 cocescoccscascsscscccacoce NO
Pentachlorophenolesescecscececcocesscses 180 coveccocceccccesscssccccee NO
PhenOl.ceccecccecesesscsceccsscssccoccee 3800ccecccsescccccccsceccscccee NO
Polychlorinated biphenyls (PCBS)cccecees 0.000026 ccoceccocccccccccosces Ye8
Polynuclear aromatic hydrocarbons (PAH) )

(Total of 6 compounds together)eccee 0.00097 ccoecccccccceccscccece Yes
Selenium and COMPOURAS.ceccseccsssscocee 10 cecoececcccssescsccccsascee NO
Silver and compoundSceccceccecscccscecss 10 cevceccsecsccscccesccsscses NO
Tetrachlorobenzen@eececcseccecssscssescees 17 coesecccencsesscscceccsceess NO
Tetrachlorodibenzo=p=dioxin.ccececcccece 0.000000046 .ocoececccccocsees Yes
151,252=Tetrachloroethan@,cescoccccccsce 0ci18 cocecesccecscessssscsoccce Yea
TetrachloroethylenB.ecceocoeccecesscsccce 0ol ceccossccceasseccecsscsece Y88
Thallium and coBPOUNdS.ceeeccosscsssssse HeD cocecccscscccccccescscscee NO
TOluBN@cscesseccocessccssesnccsssssccsse 1208 cececcecccscccscseccccsce NO
Toxaphene.ccocssscssescscescsscesscccsce 0.000087 ccovececcscososcecese Y3
Tribromomethane (BroOmOLOrM).cececcccscce 2 soccccossecscscescoscsesncss NO
TrichlorobenZen@cccccsessccsecacoccessioe 13 cecvesccscccocesesessccnssee NO
1,1,2=-Trichloroethane..cccoseccccsccsccs 0027 ccsccccosscsscsscccecccss Yes
Trichloroethylene..eeesccoccscscsscsssse 26 coooscecscscoscscsscscscce Y5
Trichlorofluoromethan@.ceecececssecccocs 32000 ccececssccscccssscsssacs NO
2,3,8-Trinitrophenol cceeececccscosssccs 10 sesssccccosssssscccsocccce NO -
2,3,5=Trinitrophenol .ceeecscccocescccse 10 ceccoccncccoscseccccccecess MO
2,3,6-Trini trophenol cesecccssccsccssece 10 cosesscscccccssscsssssccoss HO
2:8,5-Trinitrophenol .ccccceceecncscccce 10 coescccecessnscecccegscscoe HO
2,3,6=-Trinitrophencl (picric 861d) cccce 10 ccecscccccccscsscsscsscssss KO
Vinyl ChIoride.cecceeecceoscocescsascecs 51eT secccccccscaccscaasccacs Y8
Vinylidene chloride —- See Dichloroethylene )

Zinc and compPoundS.cecsceccccesescesvcces D000 cceceecccccccocesssssccce HNO

e Parts per billion, or micrograms per liter.

o Criterion based on toxicity, mot oarcinogenicity; for this
chemical, it is not appropriate to adjust the eriterion to
achieve a different level of risk.

888 pata insufficient to set a eriterion; contact should be
minimized.
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Appendix B 10/80 (GLS')‘

Princeton University
“Center for Energy and Environmental Studies

 Bazardous Waste Research Project

SURVEY OF WATER MONITORING ACTIVITIES

OF LARGE POTABLE WATER SUPPLIERS IN

NEW_JERSEY

Name of water supply system

Mailing address

Co wty and Municipality where treatment plant(s) is/are located

T A AT o LA 6T L 7 £

puplte [ ] or private [ ] suppliex

Pergon {nteryieved ' _Position

Phone No. Date. Administrator_ ‘

%. a) Total direct population served by 8upp11er ,

,,,,,,

b) Estimated total 1ndirect population served by auppligr — ,

funicipalities served (use other sheet if necessary)

b), Counties, in full or in part, served A
3. @) Area served (sguare wiles)
b) Era ﬁk;se area (square miles)




4.
‘5.

V a) Name of surface source (s)_

B-2

Total annual volume delivered in 1979

Sources of water

b) Number of wells

¢) Percentage of average surface water use

d) Percentage of average ground water use

'List treatment process including chemicals used, i.e., aluminum hydroxide,

chlorine, etc. (see attached sheet)

a) Any facility brochure on this process?

b) Was use of Granular Activated Carbon (GAC) considered?

Reason for rejection. Cost? Technical reasons? 7

Chemical contaminants tested for in delivered water:
a) 10 inorganics in National Interim Primary Drinking Water Regulations.

How often? Surface Water _ Ground Water

b) 6 organics in National Interim Primary Drinking Water Regulatioms.

How ofteﬁ? Surface water ‘ Ground‘Water

c¢) Radiological. How often? Surface Water Ground Water

d)' Has testing for Trihalomethanes (THM) been initiated?

e) Other chemical contaminants:

1) Which ones?

2) How often? Surface Water . Ground Water

3) what criteria of acceptability are used?

4) Is testing for nou-regulated chemical contaminants the same at
all your divisions?.

5) If not, how does it differ?

Are there plans to expand mon{toring/treatment for chemical contaminants?

If so, what is planned?_

- If state or federal assistance were available would this facility's monitoring/

treatment procedures for chemical contaminants be upgraded?
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a) COuld you interconnect to alternate 1nternal water supplies if a
ehemical contamination threat existed?

ﬁi Could you 1nterconnect to alternate extérﬁal watéer supplies 1f a
chemical contamination threat existed?

Tést sample locations.

3) ©av water fneake_ g pe e

Até your cheiical testing laboratories st te certiffed? . . . ... ... ...

&) 1s this an outside laboratory?

b) Is this an onsite facility laboratory?
Bl g "‘m W n ol x oo P A L Y PR Mo e s L R N ST RSYN PRI T
¢) May we have a sample of a laboratory test report for chemcial contaminants?

d) Are laboratory tests available to the public?.

Annual amount of 8olid waste (sludge) pér ton from treatmént process.

Water content of sludge per tén.

 Disposal sité for sludge

Inspection of water supply by state governmént. How often"

Most serious contamination problems hére havé been from:

@) Non-point surface runoff. Yes_ .. . WO ..

b) Industrial polnt ourees.  Yes_ .. .. Ne_. . .

¢) Municipal point sources. Yes_ . ... Wo.... ...

d) Land d1sposal of solid waste. Yes. . ... .. .. Ko . . . .. ..

W e R v e - i on .
¢) Other sources.

'£) Identify any known potential problems. . .. . .




16.

17.

18.

B-4

a) Has "208" Atreawide Planning had any apﬁrectable effect in improving
the quality of the water from which you draw your supplies?

Yes No

b) Are you involved in "208" planning issues?

a) Latest annual total gross revenue

b) Price per unit to customer

e) Is this a uniform price?

d) How do prices differ?

Any othef comments, relating primarily to chemical contamination,
monitoring and treatment: '
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freface

This report is the result of a two-month visit in the fall of 1981 to
four European countries. The Federal Republic of Germany,* The Netherlands,
Switzerland and Great Britain. Sponsored by The German Marshall Fund of the
United States, the trip was part of a program of international communications
for Americans working on environmental policy issues. The program is admin—
istered by the Institute for European Environmental Policy in Bonn.

The purpose of my visit was to learn about European policies on water pollu—
tion,‘ with an emphasis on the increasing number of toxic industrial chemicals
being discovered in ground water as well as surface water. A second, related
issue which I pursued pertained to the policies and control technologies for
removal of chemical contaminants in the drinking water treatment process.

Such technologies are increasingly employed by European waterworks but have
been resiated by the American water supply industry.

Because of the brevity of the visit, the complexity of the subject, and
the difficulty of dealing with several countries with varying political struc-
tures, laws and traditions, I liken this report to a "snapshot" taken with a
wide angle lens. That is, the emphasis is on the breadth of interrelated
. policies, rather than a narrow focus on any one aspect. This format was useful
" in making comparisons among the countries visited and with the United States.

Much of the information in the report was gained from extensive inter-
views with government officials, waterworks operators, environmentalists and
water researchers. This was augmented where possible with topical literature
from the various countries visited.

I wish to thank the many Europeans whom I interviewed for their hospitality
and assistance. My special thanks to Dr. Konrad von Moltke, the Director,
and the staff at the Institute for European Environmental Policy and to
Marianne Ginsburg of the German Marshall Fund of the U.S. for their support. I
wish also to express my deep gratitude for the invaluable assistance of Dr. Frank
Ww. Sinden, of the United States, who served as my German interpreter in the
many interviews in Germany and Switzerland as well as for his interpretion of
technical material in several languages.

Grace L. Singer

Center for Energy and Environmental Studies
Princeton University

Princeton, New Jersey 08544

January 1982

*West Germany
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Introduction

In recent years a lengthening list of worrisome substances has been
discovered in the drinking water of all industrial countries. The responses
to these discdveries on the two sides of the Atlantic have been rather dif-
ferent. This is trhe on both the political and technical levels. With
different traditional attitudés about drinking water quality, Europeans and
| Americans have favored different treatment methods, and with different political
traditions they have developed different laws, standards and enforcement
'mechanisms. Yet the underlying problems are not very different. Each side
has much to learn from the other.

The first section of the report briéfly summarizes some European ex-
periences in overall water quality and in drinking water policy dnd technology
that may be useful and stimulating to those Americans and Europeans who are
struggling with similar problems. This summary of issues is followed by the
chapters on each country visited, giving details of that nation's policies.

This report is in part an outgrowth of a previous4study in the United

States by the author "....Nor Any Drop to Drink!: Public Policies Toward

Chemical Contamination of Drinking Water," (Center for Energy and Environmental

Studies, Princeton University, Princeton, New Jersey 08544, September 1981,

110 pp.)



I Summary of Issues

1. Water Quality - Policy Issues

European Economic Commmity (EEC) Influence

” EEC Qi;éctives on the énvironment will bring‘uniﬁqrﬁigi of §§§99§§93 to
the member cowntries of western Europe in the 1980's. fb%%e will include
gtandards and guidelines on water éualitys drinking vater treatment, hazardous
waste Qiéaqsal, etc. For example the EEC is developing éwﬁElQCK.Liﬁﬁﬂ and a
“Grey List" for dangerous substances discharged into the aquatic environment.
"Black List" items currently includes mercury and ceéw%ué as vell as three
pesticides: aldrin, endrin and dieldrin. This list will be greatly expanded
and such items will require tight controls. Requirements for pollutants on
the "Crey List" will be less restrictive. Under EEC ergaééelS‘qu drinking
water, source waters are to be classified and receive varying lgx@lﬁ of treat-
ment. Already the Directives are forcing countries to QPQFQQ? their ?%%Q%éf
tions, including those for halogenated hydrocarbons 1in drinking water, ggé
of which is Trihalomethanes (THM) . (Ramifications of some EEC policies will

‘be discussed in the sections below.) Even in face of eco

mic recession, there
appear to be no moves in Europe to weaken environmental regulation such as
are taking place in the U.S. In some cases, less funding is availsble to

conduct programs, but laws and regulations are remaining intact.

Ground Water Protection

Evidence of ground water contamination exists in all industrial countries.
In contrast to the U.S., where a proposed ground water protection strategy has

been stalled, protection of these sources is moving forward in some European




countries. This includes designated protection zones which prohibit certain

" activities, such as transport.of toxic wastes. Traditionally tighter land

use controls in Europe have also helped to protect ground water. In ad-

dition, there 1s less reliance on landfilling of hazardous waste and a trend
toward greater use of physical/chemical treatment and incineration than exists
in the U.S., particularly in Germany and Holland. For example, The Nether- .
lands uses land disposal for 39 percent of its hazérdous waste.1 The com-
parable figure in the U.S. (and in Great Britain) is 90 percent.2 While

‘the Europeans have by no means solved their ground water contamination problems,
they are moving in the right direction in many cases. (For detailed discus-

sions on this issue see the individual national reports.)

Polluter Charges

In contrast to the U.S. ﬁhere environmentalists have resisted pollution
"charges as é."license ﬁo pollute," such charges are common in Europe. One

bf the purposes of the charges is to provide an incentive for pollution abgtement;
In theory, this appears to be a sensible market mechanism favored by economists.
In practice, however, the charges are often too low to induce polluters to re-
duce their emissions enough to significantly improve overall water quality.
Currently, this is true in Germany and Great Britain. Inflation has compounded
the problem. In addition, local enforcement is made more difficult by»in—
dustry threats to close a plant. It is also reported that the incentive is
ineffective for municipally owned sewage plants because the fees are simply paid
from the right hand to the left hand. Environmentalists in Germany are calling
3

for the use of best available control technology instead of '"damage charges."

Actually, both could be employed. Regardless of technology, charges could



pe ;mposed for pollutants still emitted above a certain s;andard. (See

discussion of this issue in the section on The Federal Republic of Germany.)

River Quality vs. Individual Discharges

In Europe, as elsewhere, two kinds of standards have been thgh;ighgd;
5;;ndgr¢§ fqr the water in the river and limipg on 1nd;v;du§l dis;hg;ggs.
There has been little success, however, in establishing the link ﬁetween thé two.

Althqugh river water is used for many purposes, its use as drinking
vater bas usually determined the quality standards. Thié is true, for example,
béf the EECYS classification of waterways, whose highest catggoﬁx is water that
can be trgg;gd for drinking entirely by natural processes not ;gqq;g;qg
chemicals, activated carbon, ozone, etc.

The pugcﬁ have been especially eager to achieve high quality §§§?d§#d$.
in the Rhine, but the Rhine's improvements so far have been in easily sbated
suhstancgg po;;bly in mercury reductions and increases in ;hg @issq@vgq |
oXygen content. The gains have come largely from the cons;xuc;ioﬁ 9§ g@scg
water treatment plants. Mgny of the intractable pqllutgnts2 however, ggpgg;ally
complex ;gdggprial organics, continue to 1nc£ease.4

A difficulty in 1inkiﬁg river water standards to individual discharges is the
EEC's principal of equal discharge rights for all inéusitr,ig:s- As an official
of the Armsterdam Water Supply stated, "The aéti‘fitiqs of the EEC in the g.n.?
vironmental field cannot be detached from the initially economic premises
vhich constituted the basis for the establishment of the Communties of prime
igporQaqgé is the reduction or avoidance‘of a disturbance of economic competive
relations, Ihis hgs léd to the belief that there must be equal discharge rights
fgg all industries. And this in furn leads to the drawing up of equal emission

standards." 5




One attempt to link source quality with incentives for individual emitters
.is made in the Aﬁerican Clean Air Act,which providés for "emission offsets."
(In ofdér for a new source to start up, old sources must be abated enough so
the overall quality is not degraded and is even improved.) No such policy
‘exists for water quality, however. Under the American Clean Water Act, ef-
fluent guidelines are intended to make waterways '"'fishable and sﬁimmable"
once more, but only indirect mechanisms for achieving this are provided.

The economists' theoretical solution to the problem of linking resource
standards to individual incentives is very simple, but it has never been put
into practice. The allowable load for each pollutant is divided among those
vho wish to use the public resource (air, water) for disposal. Sﬁppose 1,000
lbs. is to be allowed into the fiver each year. fhen an allowance for each
of the 1000 1lbs. is put up for Bid. In a well functioning market, polluters
#111 pay exactly the economic value of the emissions. If it is cheaper to
élean up they will do so. In this way the level of the fees is determined not
by political pressure but by the market. It is true that the level of the over-
hll river standard (the 1,000 1bs. in the example) may be subject to political
pressure, but this is more easily resisted, because the standard is not as
arbitrary as individual discharge limits. The overall standard can be di-
rectly linked to the use of the water, for example, for producing drinking
water. Some variant of this scﬁeme may be useful in meeting water quality
deadlines which seem out of reach under present systems. This model might

be especially attractive in the U.S. where a market oriented government is

" currently in power.



Confidentiality of Discharge Data

A difficult problem for‘any écheme to improve water quality is monitor-
ing and control. Because of this, American environﬁentalists‘ha§e pushed‘
hgrd for public access to data and public participation in the regulatory
process. The attitude in the U.S. has been that once industrial waste ié
rgl??SEdin;othe environment it affectsAthe public and the public has a right
to know about it. Such data has been used, for example, by the Géﬁerél Acggumt-
ing Off@ce, an arm of the U.S. Congress, to expose.deficiencigs in ;be Qis-
>9harge permit system. 6 . N

In sharp contrast, discharge data in some European countries,.mpst notgbly
Germany, is highly confidential and i$ based on consent agreements be;weén in-
dustry and government on the ground that the data might reveal trade ggcgggg.*
Great Britain has attempted to move away from secrecy: An as yet unimglemenced
water regulation, under the 1974 Control of Pollutidn Act, would mandage that
discharge data be o; public record. |

The Dutch waterworks and international environmentalists baéed in Hollaqd,
have atempted to pinpoint the sources of industrial polluténts in the Rp@ne.
One project with this purpose, "Rheinaktion," made use of a boat to take data
on the principle of the "fliessende Welle" (flowing wave)f7 According to this
principle, the boat moves downstream with thé current so that it is always"
floﬁgiqg in the same segment of water. Frequent anaiysis of ;he water §howg

clearly the points at which pollutants are emitted into the river. yngga from

An attempt by the author to obtain a sample list of chemicals and quantities
discharged along with the damage charges, but without corporate identiflcation,
was not successfula




the project show sharp increases in toxic pollutants opposite large chemical
firms along the Rhine. The purpose of the project was to briﬁg polluters into
;he public spotlight.

For a more detailed discussion of this issuevsee the sections on The
Netherlands (Dutch Water works as Activists) and the‘section on Great Britain

(Laws and Standards).

Monitoring for Toxics

One of the problems water suppliers must be concerned about is sudden,
-temporary poisoning of the water source by either accidental or illegal spills.
Two interesting solutions used in Europe are the following:

1) An international alarmsystem for the Rhine River. The Dﬁtéh, down-
stréam from Swiss, French,lGerman, as well as transient boat discharges into
the Rhine, have developed an early warning system with the other countries
for this busy waterway. The Dutch are very sensitive to the spill problem because-
the Rhine constitutes 65 percent of their fresh surface water and is the drink-
ing water source of large populations, including Amsterdam.

2) Another notable means for dealing with dangerous spills is a Dutch
invention, the automatic trout test, analogous to the coal mine canary. It
is used, for example, in the Zurich waterworks at several different points;
Water flows slowly through a large glass tube. A trout, used for its sensi-
tivity to pollﬁtants, swims upstream at just the water velocity so that it
remains stationary with respect to the tube. A screen prevents the trout
from moving too far upéﬁream and a mild electric shock, administered at a
downstréam.point, discourages the trout from backsliding. 1If poisons in
the water make the trout sick or weak so that it falls back with abnormal

persistence, electronic sensors set off flashing alarm lights in the control



room to alert yeterWorks personnel. The poisoning need not‘pe severe enough
to kill the trout, only severe enough t0'impair‘its behavior. ‘Zurich uses
trout tests for both the raw and finished water.

Laboratory monitoring for toxic chemicals in drinking water differs in
two fundamental ways in Europe and in the U.S. For exgmple? in The Netherlands
tests are concucted every three months. By contrast, U.S. law msndates monitor-
ing for organics in surface water only every three years and_leeyes Qrgenics
testing in ground water entirely to each state's discretion; gd§t haYEIBQ
spectfic schedules.

The seconqnimportant_difference is in monitoring methods. Europeans
use a composite chemical measurement, total organic carbon (IQCi,'rether
than resdings of specific chemicals, the practice of U.S._water pgryexqrs.
The U. S. relies on "maximum contaminant levels" for individual chemicals.
This is a limited control in relation to the hundreds of toxic chemicals of
concern,qndzmay take many years of standard setting, as well as complicated

*
monitoring.

p ementation Innovations

The best environmental regulations will not work if they are not well
imglemgntec and enforced. Two interesting German innovations deserve gnr;ngr
stg@g by Americans and others.

l %} An Environmental "caretaker" at industrial plants. German law re-
quires that all large firms designate a qualified emplovee to be responsible

for meeting{enyironmental regulations. In theory this person is responsible

‘Currently, out of 700 chemicals identified in U.S. waters, and 129 "Priority
Pollutants" identified by the U.S. Environuental Protection Agency, only 16
have maximum contaminant levels (MCLs) under the Safe Drinking Water Act.




to the community as well as to'the‘corpérate employer, and is protected from
actions by ﬁhe company. This is a novel attempt to deal with the crucial
"whistleblower" problem, | |

2) Lawyers and engineers work very closely in assigned pairs to implement
and enforce environmental regulations. This is often not accomplished as
ﬁell as it should be in other countries where the legal and engineering (or

technical) disciplines are less formally wedded.

Environmental Activism

As a general rule, public participation in environmental matters is less
well developed in Europe than it is in the U.S. One notable exception is
Holland where government and environmentai-organizations work very closely.

In fact, citizen groups are partially funded by government; This is because

of the ecological pressureé in this small lowland nation and a strong historical
: cooperative relationship between the older nature groups and government.

| Currently in Holland, in response to the‘frustratidn of inadequate im-
provement of water quality after decades of international negotiations, Dutch
environmentalists are planning an international Water Tribunal for the end

of 1982. The Tribunal will bring to "trial" a half dozen or so major polluters
" primarily of the Rhine River and the North Sea. The principal goal is to
publicize the issue and focus on major pclluters,kan extension of the boat
“information-gathering activities described above. An international scien-
tific support group is being recruited. Very little use is expected to beA
made of lawyers, however, since the trial will be conducted outside of the

formal legal system. This is because there are no legally binding standards
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for most of the discharged toxic substances, and often the polluters' activities
have been legitimized by'confidential consent agreements with government.
Further evidence of citizen agitation for improved water quality is seen

in Germany where the recent publication of a book "Wie Krank ist Unser Wasser?"

("How Sich is Our Water?") has stimulated media attention and a debate on the
fundamental institutions which regulate water pollution and drinking water
treatment.®

The American Environmental Impact Statement, in existance for a decade,
is still being considered in Europe, currently in Holland. Germany iS only
now considering a proposal to give the public legal standing in hearings re-
quired for new dévelopment; currently cnly the partiés directly iﬁvolved can
participate. Another example of.public exclusion in Ger@any is in thé rggu;
lggqry or standard setting process where only industry and gqverﬁment partici-
pate: In both of theée areas, citizen environmental groups have participated
increasingly in the U.S. in recent years, with early involvement in the pro-
cess a principal goal. (For a more detailed discussion of the environmental .
movement, see the reports on The Netherlands and Germany.)

‘Waterworks Involvement in Water Quality

One is impressed by the active role taken by the European waterworks in
overall watershed conditions, especially in contrast to the marrower purview
of m?SE:U!SQ water suppliers. This differencé has many causes and ranifications
for water quality. Some of these are deeply imbedded in different traditions;
9?h§§$,§§§.§h¢ result of a more progressive European attitude toward drinking
water, Some of these factors are:

1) Different institutional mechanisms in the U.S. and Europe. In

Europe almost all waterworks are owned and operated by government (mmicipalities,

counties, and public corporations of several government units). This has many
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consequences. Fér example, where ground water protection zones exist, these
are often established (and managed) by government planners working closely

with the waterworks in sister agencies. In contrast, the U.S. has a great
mixture of public and private 6wnership of the waterworks industry and a

ﬁdch less unified approach. This makes projects requiring cooperation, such

as the establishment of ground water protection zones, more difficult to under-
take. o

2.) Consolidation'of_waterworks into larger regional units in Europe,

and a trend toward fragmentation in the U.S. The most notable example of this

exis;s in Great Britain. Here in 1974, 1,609 separate local government agencies
ﬁere consolidated under 10 regional Water Authorities.? These aré based on
‘nétural watersheds for management of the full water cycle for the 50 million
people of England and Wales. This includes supply, drinking water treatment,
sewerage, pollution control, fisheries, recreation and flood control. Another
notable example gxists in‘Germany. Here a trend toward consolidation in the
formation of public corporations of several municipal gdvernments, has also

‘had important results, In 1969 there were 15,000 separate waterworks in the
Federal Republic of Germany. By 1977 these had been whittled down to 7,300,1_0
eliminating many small, inadequate operations. In the U.S., the number of
drinking water supply systems has grown from some 20,000 in 196311to more than
60,000‘in 1981.12 Because of the lack of adequately trained personnel and
resources, small waterworks are often not as well operated as large ones,

and this has been a serious problem in the U.S. Such fragmentation‘also fosters

a much narrower approach to water supply, rather than the regional purview

essential for watershed protection. This condition is more critical now with
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recent finqihgs of complex industrial chemicals in water supplies. The need
to reepond to this problem with mandates under the U.S. Safe Drinking Water
Act, will require more substantial waterworks' cepability, the direction in

Europe.

3.) European weterwqus heve ;heir own uatione1rresearch orgaui;ations
responsible for responding to their common needs and problems. Thus, European
water suppliers are in closer touch with progressive scientific findings. Ihese

are especially important in removing the complex pollutauts that are ipcreaeiugly

found in drinking water supplies. In contrast, the American Weter Works

Assoeie;iop conducts no research and hes put inself in an adversarial pqsieipu

to government. This was a eignificaut factor in the 1978 rejectien Qf the

U.S. Environmental Protection Agency's proposed regulation for control teehpo}ogy
(granular activated carbon) to remove toxic chemicals from Qrinkigg we;er,?3*
It is also a factor in the less striugent U.S. trihalomethane standerd, Thus,

the European waterworks have worked in concert with their progressive research

advisors while the American waterworks have resisted similar moves.

4,) Eublic educatipu about water pollution and its causes hae been a
narural ou;growth of the waterworks involvement with water pollution. This

broader understanding of watershed conditions has taught European waterworks

‘operators that they camnot rely on treatment alone. This is egpecially true

for ;he 1ncreasiﬁg_number of complex toxic industrial chemicalsvue;ug discovered
with new, sophisticated monitoring instruments. Bec§Use of their dependence
on ;he international Rhine River and their unfavorable Locatiqu at its mguth!

the Dutch wa;erworks have perhaps been more active phau most, and have ;agen

*Drinking Water Research has been conducted by the Drinking Water Research
Div151on of the USEPA in Cincinnati. A cutback in funding and the anti-
regulatory stance of the Reagan administration may, however, seriously
hamper the work of this umit.
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extraordinary measures to bring:soligfion proﬁlé;;"to public attention, as
discussed earlier. Figuré 1 is an example of public education about the
sources of pollution by the Thames River Authority whose watershed includes

" the city of London. Such initiatives could Se adopted Sy U.S. waterworks i
to enlist public support for improved water conditions. Following the ex-
ample of the Bell Telephone Company, consumer education messages could be

enclosed with monthly bills.

Water Conservation

4
1

Another aspect of consumer education and policies can be seen in the lower us'e‘of‘f
water in most of western Europe, less than 50 gallons (200 liters) per day per |
person, about half the U.S. consumption.‘ While this conservation‘ethic is
directly tied to the higher cost of water in Europe, averaging about $3.00
per 1,000 gallons (3,785 liters) compared to $1.00 in the U.S., there are
specific actions which haﬁe brought it about. For example, European toilets
a?e designed‘to use'éne third of the flushing water used in the U.S., abbut
2>gallons (7 liters) compared to about 6 gallons (20 1iters).14 And in
Germany, sewage charges are based on water consumption, so that users have
an incentive to conserve.

The link between quantity and quality of water supply will become in-
creasingly critical with population growth over thg years, and with higher
cost of drinking water purification. This pressure can be lessened con-
siderably in the U.S, -- where even water abundant areas periodically ex-
perience drought =- by instituting water efficiency measures such as those -

long used in Europe.
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i llegaldampirig of harmful chémicals.” 2 Leakage of chemicals from industrial premises. 3 lllegal oil discharges fronvlaunches and ships. 4-Trade-effluent discharges-containing toxic waste
5 Oil spillage’s from road tankers:. :Poor quality sewage works effliuent.” 7 Chemical spiliages:on the highway:. 8-Liquid: farmyard waste. 9 tiquor fromfarmyard silage stores.

10:Heating oil spillages and leaks from storagetanks 11 lllegal disposal of carengine-oilintedrains. -
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2. Drinking»Water Treatment

Treatment Problems

Traditionally, drinking water has been prepared by two main processes:
1) filtration and 2) disinfection with chlorine. In the past, these processes
.were' consideréd entirely adequate. In recent years, however, the traditional
system has been found to fail in two ways. First,certain toxic industrial
chemicals have been found to pass through ordinary filters and enter the
final water. Second, the added chlorine has been found to react with commonly
occurring organics to form toxic and carcinogenic substances that would not
otherwise be in the water.

Europeans have well developed research on drinking water treatment
technology, with emphasis on problems of chemical poilutants from industry
and from the treatment process itself. Four different centers of drinking
water reseafch~were identified on this visit: two in Germany (at KariSruhe
and Bremen Universities), one in The Netherlands and one in Great Britain.
In current practice, advanced treatment techniques (granular activated carbon,
ozone, etc.) are being used in many working plants using different raw waters.
This provides an important laboratory for accumulating practical experience.
In the U.S., less extensive research on édvanced control technology has been
conducted by the Environmental P:btection Agency, and virtually none by the
American Water Works Association. Mofe importantly, the advanced technologies
to remove chemical contaminants are not being used in drinking water treatment
plants in the U.S., with a resultant gap in practical experience.

Under present conditions of different raw water quality and treatment

facilities, no universal system can be devised that is Suitable'for all plants.
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What is needed in the U.S., therefore, is not merely the adoption of advanced
technology, but rather the tréininé of a sufficiently large community of
Scientists, engineers and technicians so that treatment plants can be indiVidﬁaily
designed (or renovated) to fit particular circumstances. Further, there is
"a need for people whose expertise extends beyond drinking water treatment to
waste water treatment and ecology so that the connections and trade—offs amoﬁg
the three can be rationalized. These links should be :eflected not only in

the expertise of individuals but in institutioms.

Granular Activated Carbon (GAC)

The most notable European innovation is the widespread use of granular
activated carbon (GAC) filters. A great deal of research on GAC has been
carried‘outzu:Germany's Karlsrube University by Professor H. Sontheimer aﬁd-'
his colleagues. In fact the spread of GAC filtration in Europe is often
credited té the éfforts of this group.15

Adsorption (especially on activated carbon, but also on resins and other
matérials) is a basic tool in dealing with chemical contamination, but to be
effective it must be carefully integrated with other elements of the treatment
s&étem.lé GAC adsorbé a very wide range of compounds including many of the
tox;c industrial organics. In fact, GAC filters are 86 effective that itvis
‘tempting to see them as analogous to chlorine; just as chlorine kills a wide
variety 6f organisms in the water, GAC adsorbs a wide variety of chemicals.
Qné example of GAC's effectiveness is in the city of Cologne (Roln). Here,
using a total ofgahic carbon (TOC) measurement, a typical reading is 1.3 to
1.4 ppb before GAC filtration, and .06 ppb after filtration.l’. Two of the
'organic coﬁtaminants most commonly found here are trichloroethylene and
tetrachloroethylene, both carcinogens. (The proposed U.S. criteria fofr these .

are 2.1 ppb and 0.2 ppb respectively.)
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GAC was first employed in Europe about 20 years ago in respoﬁse to
taste and odor problems in drinking»water. With the development of advanced
analytical instruménts (gas chromatograph/maés spectrometer) it became possiﬁle
~ about 10 years ago to detect trace amounts (parts per billion) of industrial
organic chemicals‘in drinking water, some toxic and carcinogenié. At this
point GAC began to be used more intensively so that it would remove even the
trace amounts of synthetic organic chemicals. The major difference in this
use is the frequency with which the filters are replaced or regenerated. For
taste and odor improveﬁents the filters can be used for two to three years
before regeneration. For removal of industrial chemicals,regeneration is re-
bquired every two to three months, with resultant increases in cost.

It is estimated that more than 30 drinking water treatment plants in
wgéfern Europe are‘using GAC for chemical removal. In contrast, the use of
GAC for removal of toxic chemicals is virtually unknown in the U.S., though.
it is used in some places for the improvement of taste and odor. The American
waterworks industry has resisted GAC use pfimarily on the basis of cost.

When asked aBout tﬁis, European waterworks operators and researchers responded
that.all drinking water treatment represents only 10 to 20 percent of the total
coét of water delivery, with distribution accounting forvthe balance, so that
cost should not be an overriding factor. While GAC is still the subject of
research (along with other adsorbents such as resins), and technical problems
are receiving continuing attention, there seems to be a consensus in Europe

*
that it is an essential tool for modern water purification. The chemist for

the Zurich treatment_plaht, which is known to be among the most advanced -- if

*There are about 6 GAC units in operation in Great Britain. Here, however,
there has been much less focus on organic contaminants than on the Continent.
This is explained by British attention to serious problems with nitrates and
lead in water. These are primarily the result of agricultural practices and
the interaction of acidic waters with lead pipes.
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not the most advanced -- plant in the world, summed it up by stating that GAC

18
is one of the most reliable parts of the treatment system.

Disinfection Practices

Trihalomethanes (THM) and Chlorine Use

THM are formed by the interactionofchlorine? used to disinfect drinking
' water, and natural organic precursors in raw water. At least one THM, chloro-
form, has been identified as a carcinogen by the National Cancer Institute in‘
the U.S. Eventually, the EEC proposed standard of 1 ppb for all halogenated
hydrocarbons, including THMs, will become the western European standard. Even
ﬁow, however, most European THM standards are more stringent than the U.S.
vstgndard (100 ppb), e.g., Germany and Switzerland, 25 ppb, Holland, 1 ppb
(proposed), Great Britain, no standard.

A major strategy in reducing THMs is reduction of chlorination. Europeans
have never used as much chlorine as Americamns. 1In fac;, some European systems
use no chlorination at all. Since the discovery of THMs in Hollagd in 1974
by J.J. Rook, a chemist for the Amstérdam waterworks, the Dutch and indged,
most western Eurqpe;ns, have taken measures to lessen their use of chlo;ine
even further, (The exception is Great Britain which, like the U.S. has not
taken the matter as seriously.) Starting w;th an already low chlorine usé,
the Dutch have achieved large further reductions as shown in Table 1.

The Dutch are also considering eliminating the practice of post chlot—
1ﬁqtion (performed at the end of the treatment process to produce a disinfgqiént
residue in the distribution system). Eliminating this step is felt to be
possib;@ bgéause of the effectiveness of slow sand filtgrs in removing most
bacteria, and beqause the residue is not effective in combatting the most
serious bacterial entrance into the system, e.g., that caused by a ruptured

*19
digcripution pipe.

*Because of ‘the prevalence of plastic water pipes in Holland ruptures are not
uncommon, especially those caused by spilled chemicals from fuel tanks and
elsevhere percolating through the ground.
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Table 1

_Reduction in Chlorine Use in Holiand

Chlorine use (metric Tons/year)

1976 1979 % Reduction

Transport 823.5 332 607
Breakpoint 636 441.1 31%
Process 18 18 ‘ 0%
Ferro-oxidation 430 321 25%

Chlorination of
finished water:

Surface 110.5 93 22%
Ground - 82 45.4 45%
Total 2108 1250.5 41%

Source: J.C. Kruithof, Het Chlooregebruik in de Jaren,
1976 en 1979, (Rijswijk, The Netherlands, KIWA),
April 1981, p. 1

A number of other means for removing THMs and their precursors are being
investigated in Europe.20 So far, none appears to provide a definitive solution
to the THM problem.21 In trying to estimate the total human intake of THMs,
researchers are also'investigating doses of THMs from sources other than drink-

ing water.22

Much is still not known about the toxicology of other substances occurring

in drinking water prepared by conventional methods. For example, chlorination
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can produce many organic cﬁlorine compounds in addition to THM$.23 According
to thé Karlsruhe researchers, "Nobody really knows if the substances found
with the TOCL (total organic chlorine) method are less harmful than chloro-
form."?4 Unfortunately the classes of substances that cén be tested for do

not correspond to toxicity classes.

Alternatives to Chlorination

Both ozone and chlorine dioxide are commonly used in Europe as‘altern*
‘natives to chlorine. The use of ozone is récommended by thg waterworks' re-
searchers in Germany and Holland because of its ability to deétroy both
b;cteria and viruses; (it kills viruses better than chlerine) and its ability
to reduce synthetic organic chemicals to a more blodegradable fortﬁ.25 Ozone
is, however, not a simple substitute for chlorination. Its tepdency‘to break
down large organic molecules into smaller ones provides a medium for regrowth
of microorganisms. The éffect can, however, be turned’to advantage if the
ozonated water is run through a biological filter, e.g., biological activated
carbon.26

Because ozone does not produce a bacteria destroying residue in the
distribution system, chlorine dioxide, rather than chlorine, is recommended.
This preference is attributed to chlorine dioxide's lack of taste and because
it does not readily form THMs. One concern about chlorine dioxide is its
formation of chlorides. The Zurich waterworks method of handling this prgbleﬁ

is indicative of the integrated approach to water treatment practiced in

modern European plants:

"As to the removal of organic substances, ozonization and active
charcoal filtration (GAC) yield the best results. Despite the
massive reduction of organic substances, mainly humic acid com-
pounds, halogenated hydrocarbons are produced as an undesirable
side effect of chlorination. If chlorine is replaced by chlorine
dioxide, chloride is released and this is converted to chlorate
in the course of treatment, especially by ozonization. This can
be prevented by removing chloride by means of active charcoal at
the beginning of treatment."27
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This appears to be one of thg most interesting lessons for Americans:
The Europeans are taking the THM problem seriously. At the very least, it
would appear that American (and British) water purveyors should fundamentally
reexamine their chlorination practices to see if they really make sense in

light of recent information.

Natural Treatment

There is a general tendency of the Europeans to rely as much as possible
on "natural” methods of drinking water purification, including limited chor-
ination. Consistent with this preference is Germany's use of river bank
filtration whereby river water is filtered through wells dug in adjacent bank ‘
'soil, In western Holland, where much of the raw water necessarily comes from
the polluted Rhine River, several water works use.very slow filtration through
the natural dunes that border the sea coast (residence time is several months).
Some waterworks (including Amsterdam) use no activated éarbon, although the
wisdom of this omiésion is being debated. There is some difference of opinion
about the capacity of the dunes to hold pollutants. Some say the time to
important breakthroughs is centuries; others are not so sure. Phosphates are
already passing through in some places.z8 Environmentalists object to the
dune filtration because the percolation ponds, being eutrophied, encourage
the growth of species that are not native fo the dunes and that crowd out

the natural species. (This issue is discussed further in the section on The

Netherlands.)

Security Arrangements

Water supplies are vulnerable to disruption or poisoning from crises such

as toxic spills,'flooding, war, etc. Some sources have better natural protection
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than others, but all waterworks operators must be concerned about these
“events, Very few haﬁe éither the resources or the plans to adequately cope
with such occurrencee.

One of the ﬁost interesting visits of the trip was to the Zurich
Wasserversorgung (waterworks), which lives up to its reputation as a “show-
place." (See section on Switzerland.) In particular, the security arrange-
ments in Zurich are fascinating. In addition to the fish tests, ingorporaged
into the plant to monitor for accidental toxic spills, as discugsed earlier,

the Zurich plants include the following security features:

@ Ground water pumping is conducted at 60 ft. (18 meters)

: below the ground surface and since 1974 has been protected
against attack - including nuclear - by thick concrete and
metal walls. The metal layer is designed to shield the
electrical equipment associated with the pumps from the
electromagnetic shock which results from a nuclear explosion
above the atmosphere.

@ Two portable vans are available for emergency use. One van
can purify water to a potable standard; the second van packages
emergency water supplies for use in individual households. The

(about a quart) of drinking water. The bags can be stored as
an emergency stock for up to five years. (see figure 2)

e Zurich has 900 fountains throughout the city which are fed by
gravity flow from springs with no pumping required. The fountains

have been kept in operation for their beauty and histerical value
as well as the alternate pure water supply they afford. ‘

While all of these measures may not be feasible fq: most waterworks some,
such as the use of fish to detect accidental spills, seem bighly transferrable.
Portable water purification and underground pumping may be suitable for'somev

larger water suppliers serving urban populations.
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. Figure 2

Emergency Water Supply Package
. (1 1iter) of Zurich Waterworks, 1981

Source:

2la
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3. Poli;ical gnd Cultural D;ffgrences/Conelusions

ﬁiffering institutibnal mechanisms are apparent in Eu;qpq and in the U.S.
as exempl;figd by the specific cases relating to water ggaligy Qisgugsgé ig
this sec;iop. It is, however, some underlying political and cql;gral ;r§diti99§
which can perhaps explain many of the policy‘differeﬁces. The U.S. has an
open ~-- apd qoptentious - pblitical system, éllowing mucb qctiye public
'par;icqugggg, while copfidggtiélity and congensus are prevalent in Europe.
Ihg;e is.algo a much more deferential attitude toward gqveygpgg;gl authority
in Europe. As a result, relationships with governmeﬁ; ténq to bg.qpre ha;mqniqgs.
One example of this is the difference in action in the regulat%onqur tri- |
halomethanes, resulting from chlorination of drinking water. In the U.S.,
wheq a guideline of 100 ppb was announced in 1978 by the U.S. Enyigggmgn;q;
Protection Aggnc&,‘a coalition of water puxvefors immediately took legal action.
In contrast, Europeans have accepted much more stringent standards for THMs
e.g., 25 ppb in Germany and Switzerland, and will soon have to ¢omplyvqith the
EEC's standard of 1 ppb.

Another interesting difference appears in civ;% sérvice structure. Thg
Eyropean Gi‘fi.l; service is generally highly trained and compensation is usually
equivalent to that in private industry. This 1s generally not the case in the
U.S. vhere government cqmyetes; often wsuccessfully, for well qualified people
to conduct iqcrea.sinsix complex environmental programs in a rather contentious.
setting.

While’;hgrq are many pfds and cons of the European iqg;igptgqns gis

a vis those in the U.S., in the area of Qrinking.w§Qgr the dgﬁﬁgggpggsﬂaig clear.
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The Europeans havevtaken serioﬁsly recent findinés of chemical contamination
resulting both froﬁ water pollution and from the treatment process itself.
With strong support from their own research institutions, many of the wétér—
works in western Europe'have'taken a progressive attitude, rather than the de-
fensive stance adopted by the water supply industry in the U.S. Europeans

. have decided on a preventive épproach to protect public health and are willing

 to pay the relatively small cost of such protection.
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- The Nethe rlands

Because of its dense population and small coastal geography, environ-
mental pressures and awareness are more pronounced in Holland than in most
European countries.* Wa;er quality is a promineht issue, the result of
Holland's fresh water shortage; its dependence on the Rhine River for 65
percent of its surface water; its disadvantageous location at the terminus
of tﬁis polluted international waterway, which first runs through Switzer-
’and,' France and Germany; and its ground water levels wvulnerably close to the
surface.

In Holland, as in Germany, there is a preference for ground Qater, and
the ratio of use is the same: 2/3 ground water, 1/3 surface water, although j
its largest cities, Amsterdam and Rotterdam, rely on river water. Increasing B
demand will however cause a heavier dependence on surface sources. Because |
of the need for increased treatment of polluted water sources such as the
Rhine River, the technical ability to cope with this problem 1is a serious

concern in Holland.

Water Use and Conservation

Water use is much less in Holland, 120 liters (about 30 gallons) per person
per day, than in most western European countries with daily per capita use of about
200 liters (50 gallons), and in the U.S.,with almost 400 liters. One example of water
conservation is the amount of water used for toilet Flushing. This 1s 7 1iters (about 1 '3/4
gallons) in Holland vs. 20 1iters in the U.S. Currently the Dutch pay an average water
rate of about $2.40 per 1,000 gallons.]‘rhis compares to the average U.S. rate of $1.00 per

1,000 gallons. The average European rate is $3.00 per 1,000 gallons.

*Holland's 14 million people are contained in 12,883 square miles. It can be com
pared to New Jersey, the most densely populated U.S. state, also coastal, which
has 7 1/2 million people in 7,836 square miles.?2 Both have about 1,000 people per
square mile. _ : :



. NL - 2
Problems on the Rhine

Sihce the Rhirie River is so critical as 4 fresh witér source; including
the drinking water supply for the 1.2 millioh people of Amsterdam, the nation s
largest city, its contifuing poor quality is the focus of attentioh by Dutch
officials as we11 ds citizern groups. Inm Geriany ; contiguous to Holland the
ﬁéﬁﬁﬁioﬁ;véitﬁbugh serious pollution problems also exist theré. HOWever; the
tiver's flow in ﬁoiiand‘is mich slower causing eiitrophication and i&ss
disgipation of pollutarts. The Rhine has iore than iﬁ‘ﬁérééﬁt of Eﬁév§8¥iﬁiﬁv
chémi cal production.3 Measuremerits made in 1977 at the Geriiafi=Duteh botdet
iHdicate the presence of a number of toxic organic éubitancés which cin pass

‘through the drinking water treatment process:

Tabie 2
Parts Per
Billion (PPB)

© 3,4 berizofluoranthene* 0.04

i ,12 benzoperylenée# 0. 05

3,4 behzopyrene* | 0.02

Bis(dichloropropyl)ether 0.2

Trichlorobiphenyl 0.02

Hexachloroben zene** . 0.04

Triethylphosphate 0.01

Tri (chloroethiyl) phosphate 0.2

Tributylphosphate 0.4

Tritiethyloidnidole 0.01

N-butylbenzenesul fonamide 0.07

Cholinesterase inhibitors ' 4.6

Dibutylphtalate 1.1

Di(ethylhexyl)phtalate — 2:5

Qbﬁ%ééi C. Poels, 0. Snoek, L.J. Huizenga 'Toxic Substances on the Rhiné River,
Ambio, Vol. 7 No. 5-6 June 20, 1979, p. 222,

*Proposed U. S. criterion, 0.00097 ppb
*%Proposed U. S. eriterion, O. 000125 ppb
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In 1978 the river also contained various inorganic pollutants including the

following,.with measurements indicated in tons per year: mercury, 20;
" arsenic, 50; cadmium 110, lead, 1,250.4 It is estimated that over 1,500

chemicals, many of them toxic, are known to be in the Rhine.5 In Rotterdam
the concern over Rhine water quality was acute enough in 1973 for the city to
switch froﬁ this drinking water source to the relatively clean Meuse River.
Because of geography, this option is not available to Amsterdam.

While some improvements in Rhine water quality were noted by 1975, most
notably in higher oxygen content and reduction of mercury concentrations from
| 5 or 6 ppb to the Dutch standard of 1 ppb (U.S. standard 2 ppb), notable progress
.has not occurred since then. The success of the mercury reduction is attributed
primarily to public awareness of its health effects and the threat of European

Economic Cormunity (EEC) legislation.

According to knowledgeable Eurbpean scientists, U.S. rivers witﬁ chemical,
petrochemical and paper industries have comparable pollution loads to those
in Europe. A major difference, however, is that Europeans musf obtain improve-
ment through international cooperation which may involve economic interests
in several countries. kFor example, the French have been particularly resistant
to taking measures to adequately limit heavy salt discharges from their

potassium mines which have raised the chloride level of the Rhine.

Dutch Waterworks As Activ;sts

‘In response to the frustration of largely umproductive discussions since
the early 1950's under the auspicies of the International Commission for the
Protection‘of the Rhine Against Pollution, the Dutch waterworks dependent on
the Rhine have taken a vigorous approach to alleviate the situation. Under the

aegis of their activist arm, RIWA, the Dutch have formed their own permanent inter-

. ’ |
national organization (IAWR) with other waterworks in Germany and Switzerland.
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The principal goals of the Dutch are: 1) that drinking water must take
absolute priority over all other uses of water and must be the primary con-
Sid?~?at§'°n in cleaﬁ—up mea_'sur'ejs.* 2) Overéll river guality standatrds as well
as indiy;dqgl discharge standards, must serve as guidelines for regulatory
“3‘??§UF€S'~*‘* One of the waterworks' maxims is that "effluent dilution is not
effluépt pu:ifiCation."6 The counterpart American expression is "the
solution to pollutioh is not dilution."”

To enlist public support in their efforts, RIWA is active in communicating
pollution problems via annual reports and use of the media. In an effort to
obtain aﬁé publicize data on specific discharges into the Rhine, information .
‘has been gathered by the waterworks and other intérnatioﬁal groups for a lotigi~
tudinal profile of the river. This has been accomplished by use of a boat
which moveés downstream with the speed of the river to collect water samples in
the vicinity of fndustrial outfalls. Such acti#ity is the only means of obtain-
ing this informsticn in most European  countries where discharge data is a
closely guarded secrei between industry and government based on consent agree-
ments. The basis of this éonfidentiality, in sharp contrast to the open U.Sa
system of publically available discharge permit figures, is that proprigtafy
data would be revealed to an industrial competitor. The Dutch waterworks con-
rand that thers are much more effective ways to obtain information on produc?
tion processzs -ul that secrecy is inappropriate for toxic discharges into a

cxitical pnblic vesource,

*Historical’y. 2uch a pi priority was set for the Thames River which serves as
the drinktog vater supply for London. This is discussed in the section on
Gréaﬁ Britsin, pace GB6.

**Again, in Rxital;: there is an analogy to the eiiphasis on overall river
quality. ' R
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While it is true that the Dutch have the advantage (as well as the
disadvantage) of being able to point to foreign countries as the principal

polluters rather than becoming embroiled in internal political hassels on the

activities with the much more languid attitude exhibited by most U.S. waterworks

who are not known for drawing attention to water pollution in their watersheds.

This contrast is espécially striking when viewed against the American water-

works successful 1978 battle with the U.S. Environmental Protection Agency (EPA)

‘to avoid use of control technology commonly used in Europe for removal of chemical

contaminants from drinking water. Figure 3 is a vividly illustrated comic strip

public education warning about chemical contamination of drinking ﬁater published

by the Rotterdam Waterwords.

The Environmental Movement

The environmental movement in Holland is the strongest in Europe, partly

'becéuse of ecological pressures in this small lowland nation and because of a

strong historical cooperative relationship between the older nature groups and
government. The current rélationship includes partial government funding of
citizen organizations, unique to the Dutch. Such financial aid is not limited
to environmental organizations, but occurs for other groups, e.g., citizens
for mental health improvement and agriculturai entities, as advocates of the
goals of various government ministries.

" Environmental groups are generally organized with volunteers at the county
level,* with representation to a national coalition. The main coalition,
Stichting Natuur en Milieu (SNM), has been in existence since 1972 and functions
with a steéring committee of 12. SNM Qorks closely with members of Parliament
and with government ministries. Its members sit on governmment advisory com
mittees, and work on legislation and court appeais. Currently SNM is pressing

for passage of a law mandating the use osznvironmEntal Impact Statements prior

*There are 11 counties - or provinces - in Holland.

I

issue, their activities are notable. This is especially so when comparing the Dutéﬁ
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to development. This is patterned: on the U.S; model. The 30 member staff
of SNM is predominantly trained in environmental disciplines. For example,
the groups' director graduated from an agricultural college and majored in
water purification.

The SNM is funded 2/3 by two government agencies (The Miniétry of Health
and Environmental Protection, and the Ministry of Nature Conservation), with |
1/3 coming froﬁ members and other fund raising. When asked if such dependence
doesn't create conflicts of interest in possible citizen disagreements with
,éovernment, it was explained that there are often conflicts between environ-
mental protection and economic development among the 16 ministries of government.
‘Many of these agencies represent economic factions and the two ministries chargedb
with environmental and health protection are often at a disadvantage. In this
setting, it is considered desirable to have a strong citizen voice in deciding
issués which affect the public. In some instances the citizen groups have been
at odds with their benefactor agencies. : Even so, no threats have been made of
funding withdrawal because of the valuable role played by the environmental
groups. If such threats were made, however, the groups could have recourse di-
rectly with members of Parliament sympathetic to their concerns.

Dutch environmentalists have considered, but rejected, the move in Germany
to establish a political party like the Greens to represent primarily environ-
mental interests. They prefer to work with parties in the full polifical
spectrum. This difference is in part a response to the more benevolent atmosphere
fof environmentalists in the Netherlands than in Germany where such citizen
activities are more difficult. Currently, the two issues considered most

serious by the environmental groups are nuclear power and chemical waste landfills

with resultant ground water contamination.
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Af:rinupal goal of the environmentalists is to inform the public of
thiéats to health and the environment. In bursﬁit»bf fkié‘éddi;,éﬁ iﬁtéf;
natiorllal group, Rheinaktion, based ithoiiaﬁd operates a boat to obtain
vater samples at various points along the Rhine near industrial outfalls;
zuch as the Dutch waterworks have done. With information gainéd iHi this manner;
thé envitonmental groups hope to bring unfavorable attentich to polluting

businesses and counteract the secrecy of water discharge consents.

The Water Tribunal

Another ditect response %y environmental groups to the frustration of
continuing vater pollution, especially of the Rhide River, is the Foration

in 1981 of an international Water Tribunal to take place at the end of 1982

in Amste;:'dat'nor Rotterdam. The tribunal will bring to "erial” a half dozen

or 5o major polluters primarily of the Rhine River and the North Sea. The
principal goal is to publicize the issue and focus on major :pofl._"lu{té"ré

{especiallly of non-bilodigradable chlorinated organics, iﬁCIhéinf‘g PCBs. An -
international scientific support group i& being recrulted. Very little use

1% expected to be made of lawyers, since the trial will be conducted outside of
the fortial legal systein. This is because there are no legally binding standards
for most of ‘the discharged toxic substances, and often the polluters' activities
have been lekitimi¥ed by confidential consent agreemehts with government. Th the Fall
of EI.981 20 ‘percent of the necessary fimds were availiable to conduct ‘the ‘tribunil.
It is ”"é;cgpg‘c:;te& that Dutch local and national ‘government will provide ‘almost half
of ‘the required funding. ‘The tribimal effort fs closely ‘coordihatéd with various

envirohmental groups, 10 of which signed as its original supporters.

Ground Water and Waste Disposal

sl [T IS :-, AN ' DAY - RPN PSRRI R PN R P PR A 5T SRR “‘"w‘
The focus in Holland has been on surface water contamination ‘because

‘of heavy dependence on the polluted Rhifie River as a drinking Water source’




especially for large cities in western Holland where ground water is brackish,
Still, 2/3 of drinking water throughout the country is derived from ground water
sources,

Currently there is no ground water protection legiélation in Holland, al-
though such a law has been proposed. Attempts have been made to protect ground .
water in specific parts of Holland's 11 counties, but’this has not been success-
ful partly because of the density of population and development. Surprisingly,
even with Holland's dependence on ground water, it»is still not known where
all the aquifer recharge areas are or where these enter the country from Ger-
many and France. Hazardous waste dumping has polluted ground water and wells
have been closed as a result. One result.of haphézard disposal occurred in
the village of Lekkerkert, Holland's Love Canal, where houses were built in
1970-72 on landfill containing toxics such as benzene and toluene. The material
under the houses is now being removed and incinerated.

Because of very high ground water levels, Dutch law prohibits landfilling of |
hazardous waste. However, the lack of adequate alternatives has pushed the govern-
ment to grant exemptions. In 1979, of 360,000 tons of hazardous wasﬁe generated, -
39 percent was land disposed.7* "Dumping of hazardous waste, including nuclear
waste, in the North Sea has transferred sbme of the problem to the international
arena. Holland appears to be doing better with domestic waste disposal, with an
emphasis on recycling of paper and glass. Almost half the paper used is re-
processed and street bins for glass recycling are common. Thirty-seven percent**

of domestic waste is disposed of in 11 incinerating plants, with the bulk of

the energy released used for electrical generation.

*In the U.S. it is estimated that 90 percent of industrial waste that is con-
sidered hazardous is landfilled.
**The comparable U.S. figure is ome percent.8
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One Dutch innovation alloﬁs the government to prohibit the manufacture of
items which generate wastes "impossiblé or very difficult to dispose of" or
which are "hot properly stored, treéted, processed or desthyed.“10 While
this feature is not currently implemented, it is the first suchylegal ex-

pression kinown and allows citizen pressure for environmental protection.

Drinking Water Filtration in Coastal Dunes

The Dutch are increasingly concerned with the need to improve the chemi;al
treatment of drinking water from degraded sources such as the Rhine River.
They seek to emphasize natural purification such as slow sand filtration and
Ifemovai of iron and manganese by aeration and filtration instead of'by chemicals.

Although health is a major factor in this goal, cost is another concern. One

"of the Dutch goals for the Rhine River is to have its quality sufficiently
improved so that it is classified under EEC rules as A-1. EEC policy stipulates
that rivers in this classification are suitable for the preparation of drinking water

by natural methods only, whereas lower quality classifications require more
11

treatment, including use of chemicals, to remove contaminants.
- In 1ine with the interest in natural purification, is a unique‘usé‘of
¢oastal sand dunes in Holland to filter surface water. The practice'of'éX6
tracting fteéh water which overlies the salt water strata from the cdasfaladunes
used as a feser&oir‘for rain water, has existed for almost 100 years. Since
1956 fhe city of Amsterdam ﬁas’filteted-pretreated'Rhine kiver»wafer through
a4 ‘dime area of 40 hectares (about 100 acres). The Dutch claim fhat dune fiitra-
tion is more effective in reﬁoving toxic substances than river bank filtration
used in Germary because of the slower water velocity through fhe dunes. With
iﬂc&édéing use, there is however concern over saturation and break through of‘
‘contaminants with resultant ground water degradation. Environmental grotups
are ralsing the issue of protection of the unique dunes ecology‘and=one:groﬁp -
Stichting Duinbehoud - is devoted solely to this problem. Some of the unanswered
‘questions here dre: Are the dunes an adequate substitute for use,of~granulér |

activated carbon in removing toxic organic chemicals? Does use of the dunes
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for drinking water purification help save the area from development as govern-
ment officials claim, or does it destroy the local ecology by depositing
chlorinated organics, nitrates and salts and by substituting a wet biota

for the naturally dry biota, a concern of the environmental groups? Answers

to these questions are cufrently being debated in Holland.

Reduced Chlorination

Another prominent factor in drinking water treatment in Holland 1is the
policy toward use of chlorine for disinfection. 1In 1974 a chemist for the
Amsterday Waterworks, J.J. Rook, announced his discovery of the formation of

trihalomethanes (THMs) including chloroform, a carcinogen. The discovery of

THMs, the result of chlorine interaction with natural organic material in water,

was simultaneously announced in the U.S. by the Environmental Protection Agency.
This finding caused a revolution among the waterworks in Holland and other
parts of Europe in drinking water disinfection practices. In Holland alone,
from 1976 to 1979 use of chlorine aropped from 2,100 to 1,250 tons per year,

a 41 percent reduction..12 This has led to intensified use of ozone (which
also promotes toxic chemical breakdown) and chlorine dioxide, and a much

lower tolerance for chlorine doses than are permitted in the U.S. For ex-
ample, the average post chlorine and chlorine dioxide* use in Europe 1is 0.3 ppm,
with less residue at the tap, or point of use. This compares to the permitted
U.S. use of 3.0 ppm chlorine with a goal of 1.0 ppm concentration at the tap.
Consideration is being given in Holland to eliminating post chlorination be-
cause of the effectiveness of slow sand filters in removing most bacteria.
Chlorination is generaliy not applied to ground water in Europe whereas it

- generally is in the U.,S. Thus, the same discovery of'THMs in Europe and in

*Post chlorination is performed at the end'of_thé treatment process to
produce a disinfectant residue not afforded by ozone use alone.
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the U,S. has been acted upon differently.l3 The Dutch goal is to reducé
maximum concentrations in drinking water of chlorinated érganics, including
THMs, to 1 ppb, the proposed national standard in Holland as well as that

of the EEC. This compares to standards in Germany and Switzerland of 25

ppb and in the U.S. of 100 ppb. Because of its lowered chlorine use and
advanced treatment methods, the low Dutch THM standard is felt to be readily

*®*
attainable.

Moni;o;ing to Aetermine drinking water contamination concentrations is
performed much more frequently in Hollard than in the U.S. for both organics
and inorganics. These are checked every three months, in contrast to every:
year or every fhree years in the U.S. For sudden releases of larger amounts
of chemical contaminants which occur with accidental or iilegai spills, the
Dutch rely on two methods. First and most important is an international
alarm system for the Rhine River. The Dutch, downstream from Swiss, French '
and German discharges inté the Rhine, use an early warning alarm system de-
veloped with Germény and Switzerland for spills and other mishaps on this i
busy commercial waterway. The second method involves the use of observed
fish at critical points in raw water, e.g., where tHe Rhine Riverkenters

%k
Holland.

Research
Unlike the American Water Works Association,which represents U.S. water

suppliers, the European water works conduct their own extensive research on

*In the U.S., a coalition of waterworks have taken legal action on EPA's THM reg-
ulation and the matter is currently before the courts. At this point the regulation
involves only monitoring for THMs with a maximum average standard of 100 ppb
of four measurements per year.

**The observed fish method, developed in Holland, is an integral part of the
Zurich drinking water treatment process.
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all aspects'of’drinking water. The research arm of the Netherlands Water-
works Association (VEWIN), is the Netherlands Waterworks Testing and Research

Institute (KIWA). Their research program currently includes:

® granular activated carbon types and alternative adsorbing
agents;

e prevention of THM formation during chlorination by ion-exchange,
activated carbon filtration and ozonization;

e the possibility of omitting breakpoint chlorination and
process chlorination;

® the side effects of chlorination and ozonization;
e protection, monitoring and treatment of polluted ground water;

e toxicological quality of surface water, ground water and treated
drinking water;

e testing of various materials used in the treatment and distribution
of drinking water.*
Following the example of the European waterworks, the American Water Works
Association is exhibiting interest in establishing a research capability and

has been visiting with the European waterworks and their research operatives,

notably those in Holland and Germanyu**Such an exchange could stimulate American .- .

water suppliers to become more active in advocating pollution abatement at the
source as well as lessening their resistance to use of activated carbon, ozone

and other technologies to improve drinking water quality.

*The predominant use of PVC and polyethelene pipes in Holland is a source of
concern. Aside from the possible leaching of plastics into drinking water
under normal circumstances, some of these pipes have ruptured as a result of
chemical spills, especially under gasoline stations with chronic leaks. 1In
Amsterdam, where lead pipes are used, the concern is to maintain an adequate
alkaline (hard) water balance to avoid lead contamination which occurs with
acidic water. ' . '

**Drinking water research has been conducted by the Drinking Water Research
Division of the USEPA in Cincinnati. A cutback in funding may, however,
seriously hamper the work of this umit. ' ‘



The federal Republic of Germaggﬁ(FRG)

(West Germany)

Institgt;gng;rQggpgrisgné with the U.S.

Consolidation of the German waterworks industry is a key fac;pr in the
progressiveness of their operation. In 1969 there were 15,000 sepéga;e water-
works in the FRG. These had been whittled down fo 7,300 by 197? pfimarily by
consolidation of municipal waterﬁorks. These statistics are especially interesting
because ;hgy show a trend in western Europe which is counter to that in the
U.S., where the number of waterworks grew from 20,000 ;n'1963 to more than
60,000 in 1981 as development spread to outlying areas. Tﬁis.is significant
because qoré advanced drinking water treatment and monitoring -- especially for‘
removal of toxic chemicals -- is possible at larger treatment facilities with
better trained personnel and better equipment than at small facilities. The
prolifg;a;iqn of small facilities is a troublesome 1ssué 1h the U.S.

In the F#G, as in the U.S., national water laws are administered at
the state (Laender) level and, as in the U.S., there are varying lgGels of
control in the FRG's 11 states. Implementation is a key factor, and the FRG
has the advantage of a civil service that compensate; govetnmenp workers as -
well as industry does for equivalent positions. This is a cqntingal problem in
the U.S. where government competes, often unsuccessfully, with industry to keep
well qualified people to conduct increasingly complex environmental programs.
One innovative system in the FRG is the use of lawyers and engineers working
very closely in pairs to implement and enforce water re,ulations. This is often
not qqcomplisﬁéd as well as it shoﬁld be in the U.S. Qhe:g the legal and en- |

gineering disciplines are usually less formally wedded.
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Public participation in environmental regulation is less well accepted
in Germany than it is in the U.S. and in Holland. ~For example, in the publicv
hearing process required for new development, only those parties directly
involved may participate. This might include the developer-applicant and the
land owner of the property in question. (There is, however, a proposal to
give the public legal standing in such hearings.) Another example of
public exclusion is in the regulation or standard setting process where only
industry and government participate. In both of these areas, citizen environ-
mental groups have participated increasingly in the U.S. in recent years, with
involvement early in the process a principal goal. Generally the attitude in
the FRG is less receptive to environmental citizen activism than it is in
Holland where government works closely with, and helps to fun&, citizen groups.
Partly in response to this atﬁosphere in the FRG, the Gréeﬁs political party
;as formed in the 1970's. By 1981 it had captured 5 percent of the seats in
the German Parliament. The original focus of the party was on environmental

improvement but this has broadened in recent years to include other political

issues.

Ground Water Protection

The discovery in the FRG about 10 years ago of toxic organic hydro-
carbons in drinking water was made possible with new analytical instruments,
the mass spectrometer and gas chromatograph. These instruments first indicated

surface water contamination and, in the last six or seven years, ground water
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pollution primarily from industrial activity.* Ground water pollution is
widespread, and be;ause it is the source of 2/3 of the FRG's drinking
water, these findipgs:are of increasing concern. One example of con-—
tamination qccurred in the city of Karlsruhe, the loca:ion‘ai,theanivg;Sity
which contains theiresearch arm of the Cerman wafefworks. Here one half of
the ground water b;neath the city is condemmed because of toxic chemicél
contamination f:om; a dry cleaning storage tank. In Dusseldorf, one of the four
ground water f;cilities has been closéd because of chemical contamination.
The~princ;pal sour;es of discovered contamination in the FRG are the ﬁgtq;s
industry (50 pgrceﬁt) and dry cleaning operationé (20 percenﬁ)J5r Very little
ground water monitoring is being conducted, however, and much more is
necessary to know;the dimensions of the problem. In an attempt to locate
o0ld World War II 1landfills which ﬁay bé leaching toxic substénceskinto‘g;ound
wé;er, local people are being interviewed for clues. |

While Europeans, like Americans, have not paid sufficient attention to
developing policies which would establish alternatives to toxic industrial
waste landfilling, the FRG (and the Netherlands) have achieved more than the
U.S. in instituting alternativeé such as physical/chemiéal treatment aﬁd
incineration. However, becausé of the eﬁondmics of landfilling vs. inciner-
ation, landfills are still the predominant disposal method for domestic waste,
also a source of ground water pollution. For example, for the city of Bomn, -
population 150,006, the construction cost of an incinerator was DM 120 million
(about $50 million) compargd to the cost of a iandfill, DM 16 million (about

$6 million).

Surface water pollution, especially relating to the Rhine River, is discussed
in the secticn on the Netherlands, which has felt the greatest impact.
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In an attempt to aQoid urbén sprawl and future water contamination,
the FRG (and most European countries) use land use controls which are generally
much more stringent than those in the U.S.  For example, landscape protection
areas comprise about 50 percent of the FRG and in these areas building
variances are required.

Specific ground water protection regulations include the use of three
protection zones in concentric circles. Zone 1, the smallest circle, covers
the actual water withdrawal area. Zone 2, the middle circle, covers a 50-day
flow area, based oﬁ the assumption that it takes that time for bacteria to
~ become harmless.3 Zone 3 includes the boundaries of the watershed. Regu-
lation is most stringent for zone 1, least stringent for zone 3. While
‘specific regulations vary from state to state, and with the geological
features of the area, these afe examplés of some restrictions: In:zone 2,
and even in‘zoné 3; trucks carrying chemicals of a certain type and vblume
can be prohibited on the roads. Chemicals are coded according to their
hazard and the codes are displayed on the trucks. Trucks carrying larger
quantities of the more hazardous chemicals, e.g., 1,000 liters (about 275
gallons) or more, may be pr&hibited in some zones.

Planning for future protection éones is still taking place. However,
it is becoming more difficult because of conflicts with develoﬁment and the
desire of local'governmgnts for new ratables. This has slowed down impleﬁen—'
tation in many areas. For example, in the state of North Rhine-Westphalia,
in the industrial heartland of the FRG, including the city of Koln (Cologne),
it is estimated that 120 protection areas would be required to adequatelylpro-

tect ground water. Currently 38 such areas have been created and the rate'is

*The Federal Republic of Germany is about half the size of Texas. It
has a population of 60 million.



FRG - 5

now four néw areas formed per year. % At this rate it will take 20 years

just to designate protection zones. However, the public is becoming more

awire of the problefi and may be more Supportive of controls. It 15 interesting

to note that the guidelines for the protection zones are Forimilated B§‘statev
governtient working with thé local waterworks. This is répresentative of &
Buch gfeé&ér involvement by European waterworks in watershed pratectiaﬁ
than exists in the U.S.

Industrial use of high quality ground water has becomé an issué i the
FRG. fﬁis has come about becausé of "grandfather" laws which permit such use,
even whén it competes for use as drinking water.. Both the waterworks and
thifohméﬁtalists have spoken out against this practicé. In contrast to this
ttaditioﬁ, the Swiss 1imit industrial use of ground water to hacteriali§ con-
taminatéd sources near habitation. This is true even though the Swiss aéﬁén&
pfiﬁariiy on surface watet and the Germans depend on ground water for 275 of
their éﬁbpiy. In at least one German city, however, innovative wmeasures haﬁe
been takén to preserve high quality ground water for drinking. In Koln a
separate wate: supply was developed using Rhine River water of inferier
duality for industrial purposes only.5

Damage Charges for Industrial Polluters

Based on highly confidential effluent discharge ¢onsent agreéiients be-
tween industry and government, a system of charges based on "damage units"
(Schadeinheiten) is used in the FRG. The damage units are based on the type

and quantity of effluent emitted. This s8ystem, embodied in a national water

*Stan rds for most of the organic toxic chemicals now heing discovered in
Surface and ground water have not yet been formulated. An attempt by the
author to obtain a sample 1ist of chemicals and quantities discharged along

with the damage charges, but without corporate identification, was not success-

ful. The issue of confidentiality is discussed more fully in the sections on
the Netherlands p. NL~4, and on Great Britain p. GB-3.

%
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law (Abwasserabgabengesetz), has failed to achieve adequate quality improve-

ment. Originally, the charges were to be high enough to serve as an incentive

to quicker clean up. However, in parlimentary debates the charges were lowered,

v making them less effective. IOther problems include difficult local implemen-
tation in face of industry threats of plant closings if the charges are
pressed. It is also reported that the incentive is ineffective for municipally
owned sewage plants, many of which accept industrial effluents, because the
fees are simply paid from the left hand to the right hand. Such a situation
existed in the city of Bremen which preferred to pay its damage charge to the .
state of Bremen (no net burden on taxes) rather than to raise the money |
necessary to upgrade its sewerage operation.6

Critics of this system claim that the low penalties, based on data from
iﬁdustry, and varying state implementation have created weak controls. Some
have argued that the charges have become a license to pollute and that they
shoul& be eliminated in favor of a national mandate for use of best available
control technology by industry for pollution abatement.7 This has been
the prevailing thought in the U.S. where environmentalists have traditionally
resisted a payment system similar to that in Germany.

German law provides for both civil and criminal penalties for water
pollution violators. ‘However, in actual implementation, it is very difficult
to pinpoint criminal charges and no one in the FRG has ever gone to prison
for violating water pollution regulations. The upper limit of DM 500,000
(about $200,000 in 1981) for a civil violation is rarely, if ever, levied.

One innovative German requirement which appears té be effective is that -
éll larger industrial plants have a qualified person responsible for meeting
environmental regulations. In theory this person is responsible to the com-
mmnity as well as to his corporate employer, and is protected from actions

by the company.
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As a result of increased regulation duriﬁg the 1970's, certain environ-
ggntally bgrdenspme products are becoming less prqfitable and may eventually
be phasgd out. 'The ipternalization of once external (or sogietal) costs,
e.g., use of the air and water for cheap disposal, is taking plaég at cor-
pqrgfions like the international Bayer Company, one of the three ;grggst
chemical firmg in Eurdpe.* Its major facility, located on the Rhine River,
has 40,000 gmployees and operates 365 days a year, 24 hou:s a dgy. It p;q@gegg
Q;OOO chgmicals, 60,000 by-products, mostly unwanted, and 46 compbunds which
must bg cpn;rollgd.a While. the company points with pride to its advanced
Vastg Fgga;mgn;'facilitiés, environmentalists in Germany and Holland cite it
as a majo; polluter which should be made to dobbetter. According to one
source, the chemical industry is "by far the worst water polluter" in Germany
y;th on}y ZQ percéq# Qf its effluenté cleaned up before discha;ges to water—

ways.

G:apg}gr Activa;ed Cﬁrbon

In recent years, the use of grénulgr activated carbon (GAC) filters has
;ncreasgd greatly in the FRG and elsewhere in western Europe as a ;ésult of
pioneering research and promotion by Professor H. Soqtheimgr and his qolleggqes
at Karlsruhe Upiversi_;y'.** GAC was first employed in Europe about 20 years
ago in response to taste and odor problems in drinking water. With tbe de~-
vglopment of advanced analytical ins;rumgnts'it became ?ossible about 10 years
ago to detect parts per billion of synthetic organic chemicals in drinking

water, some of which are toxic and carcinogenic. It was at this point that

German revenue, DM 12 billion (about $5 billion in 1981)

**More than 30 drinking water treatment facilities in Europe now use GAC:to
remove toxic chemicals. About 20 of these are in the FRG.
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GAC begén to be used differently, principally to remove synthetic organics.
The major difference in this use is the frequency with which the GAC filters
are regenerated. For taste and odor improvement the filters can be used for
two to three years before regeneration. For removal of industrial chemicalsv
regeneration must be much more frequent. Karlsruhe researchers recommend re-
generation no less than every three months. Bremen University's drinking
water group recommends a shorter period, every four to six weeks. Legal
standards for regeneration do not exist in Europe and each individual water
‘treatment plant must work out its own timetable. For example, the Koln water- . .
works regenerates its GAC filters every 12 to 14 months. It does, however,
claim to get good removal of organics using a total organic carbon (TOC) measure-
ment. A typical TOC reading here before GAC use is 1.3 to 1.4 ppb and .06 ppb
.after,*loThe capacity to remove chemicals is direcfly related to the loading
of thé filter and this can vary somewhat depending upon the raw water source.
One argument put forth at Karlsruhe in defense of the lack of standards is that
~1f they existed some waterworks would improve just ﬁp to the standard and
do no better.11 This, of coufse, does not take into account that some water-
works, especially small ones, may not meet a minimal standard on their own.

In response to the concerns raised by water suppliers in the U.S. who -
have resisted the use of GAC, researchers at Karlsruhe, answered this visitor'é
queries as follows:12

Problem: GAC filters can desorb releasing concentrated toxic substances.

Response: With ordinary care and monitoring this should not occur.

Large desorptions are not common. Problem: Bacterial growth on GAC filters

*Two of the most common organics found are trichloroethylene and tetrachloro-
ethylene. The proposed U.S. critera - for these are 2.1 ppb and 0.2 ppdb
respectively,
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"is harmful. Response: Biological groﬁth on filters helps in synthetic or-

ganic chemical removal. No known pathogens result from this growth. Problem:
The chémicalsvand concentrations in European waters are different (and higher)
from thosé in the U.S. Thus GAC may not be neéded in the U.S. Reésponse:
Similar industries in Europe and the U.S. will caduse similar water contamina-
tion., It is unlikely that the differences are large. Problém: GAC costs
too much. Response: The cost of all treatment is a small part of the total
price of water delivery, about 10 to 20 percent in Europe. GAC is well dOftﬁ
'its'cOSt.

Research is going forward on other chemical removal technologies, e.g.,
resins, as alternatives to GAC. 1In the meantime, the consensus is that while
GAC may not bé the perfeét solution to all problems, it is an interim sélution
until water quality is sufficiently iﬁproved or until a better cohtroi
technology is developed. It should not, however, be used ds a substitute

.fof water pollution abatément. Older, natural methods, such ds slow sand
filtration and river bank filtration are réceiving renewed appreciation for

their ability to remove some chemical contaminants.

Disinféction Alternatives

The use of ozone is recommended at Karlsruhe because of its ability to
destroy both bacteria and viruses; (it kills viruses better than chlorine)
and to reduce sythetic organic chemicals to a more biodegradable form. Be-
cause ozone doés not produce a bacteria-destroying residue in thé distribution
system, an additional disinfectant may be needed”in the finished water. Chlorine
dioxide, ratheér than chlorine, is recommended for this ,urpose. The preference for
chlorine dioxide is attributed to its lack Qf taste and because it does not
readily form trihalomethanes (THMs), including chloroform, a carcinogen. - Both

of these are drawbacks to chlorine use. One drawback of chlorine dioxide is its
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* : , L
formation of chlorides. When asked about the energy-intensiveness and toxicity of:

ozone, concerns raised by water suppliers in the U.S., the response at Karlsruhe
was that ozone 1is a very small percentage of the cost of water treatment
(émaller than GAC) so that cost should not be a barrier, all things considered.
The toxicity of ozone, it was stated, is readil& removed by storage in pipes

13

for one half hour and has not presented any problems.

In the FRG, and in western Europe generally, chlorine is used much less

than it is in the U.S. For example, the maximum chlorine limits in Germany

and other European countries is 0.3 ppm, with less residue than that at the
tap, or point of use, e.g., .08. The U.S. permits 3.0 ppm chlorine with a

general goal of 1.0 ppm at the tap. Many waterworks in Germany do not pre-

*% . .
"chlorinate their water because of good filtration achieved with the acti-

vated carbon. At least two large waterworks in the FRG do not use either

ozone or chlorine. These are in Hamburg (population, 2.2 million) and Munich

(population, 1 million). These facilities do, however, monitor their water

very frequently.14

Because of much reduced chlorine use, the German waterworks appear to

have no difficulty in meeting the national THM standard of 25 ppb. This standard

is less stringent than the proposed European Economic Community (EEC) and Dutch:
standard of 1 ppb, but stronger than the U.S. standard of 100 ppb. That
occurrences in the U.S. can affect European decisions in this area, is
illustrated by the debate which ensued during the THM regulation in the FRG.
The U.S. qtandérd was used as an argument for keeping the German standard

at 25 ppb rather than at a lower level. It will eventually have to be lowered

under the current EEC proposals.

*See the section on Switzerland, p. SW-4, for the . Zurich waterwork's method
of reducing chlorides.

Jo

Prechlorination is disinfection early in’ the treatment process, creating a
longer contact time with precursor organics in raw water and allowing greater

" formation of THMs.

!

|
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Agitation for Improvement

Whilé the officidl German waterworks research group is based at karlgfuhé;
University; and much résedrch has been conducted there under the §uﬁe;—
Visién of Profésésr H. Sontheimer on activated carbon filtration, ozoni-
zation, rivér bank filtration, as well as other drinking twatér tréétﬁént,
the émérgendé of a new drirking water research group at the University of
Brémén 1§ of interest, Here in the Department of Biolog&/Chéﬁistry, under
the supervision of Dr. W. Thiemann, a less establishmént-oriented group
.ﬁﬁé Beeni conducting research on drinking water and speaking out on thé -
iésﬁéé.is The group first became involved as a result of cdhféﬁiﬁéﬁiéﬁ
of Brémén's water supply, the Weser River, from salt‘dischargéé,in East
Géfmany. It succéeded in having the city's source switéhéd to ground watér.

It was, howévér, the publication in 1981 of a book, "Wie Krank ist Unsér

Wassér?" ("How Sick is our Water") by members of this group, Ewe

Lahl 4nd Barbéra Zeschmar, that focuSed attention on thé broader policy

issue beyond technology.l6 Following are some of the recomméndations in

the book:

@ reéduction of toxic chemicals in water by use of best
available control technology instead of allowing in-
dustry to "buy itself the freedom" to polluté via
damage charges (based on confidential agreements with
governiient) ;

stronger laws against water pollution with adequate
finaricial penalties (to serve as dan incentive to clean up);

& devélopment of an overall national plan for ground water
protéction for siting of new development, rather than just
local régulatibn'

priority use of ground water as drinking water rather
than for industrial use (as is now encouraged by law).

Thé book and a comprehensive article in the popular magazine Der Spiepél,l’
séd on somé of the information generdated in Bremen, have helped t&vﬁring
ublic attention to water quality issues, In the FRG, as elsewhere, this

16 a critical 8tép to improvement.




Switzerland

In Switzerland, a visit was made to the Zurich city waterworks, described
as a showplace because it employs perhaps the most advanced drinking water
purification system in the world. Indeed, one is impressed with the fact
that even though the city enjoys the benefit of excellent alpine sources, it
has still taken extraordinary measures to safeguard its drinking water from
chemical and other contamination.

Tﬁe city of Zurich (population 400,000) is situated at the downstream
. end of the long, narrow Lake of Zurich at the point where the River Limmat flows.”J
out. The lake provides 70 percent of the city's drinking water, the other 30
percent being groundwater. Until recent times the lake water was crystal clear"‘?
and quite pure. But with burgeoning development in the 1950's and 60's, the
lake became significantly polluted by sewage from the many small towns along
the shores (present aggregate population 100,000).1 Drastic improvement of the
. sewage plants, including phésphate removal to prevent algaé growth, has
considerably improved the lake water in recent years, so that while it is nof
pristine, it is much better than most of the surface water available to the
millions who live elsewhere in the Rhine basin. There is no significant

polluting industry upstreém of Zurich.

Drinking Water Treatment

Zurich's Lengg plant, built in 1960 and enlarged in 1975, is probably
the world's most modern drinking water treatment facility.* It processes only
lake water. Until 1969 the plant used only the simple purification methods of
'glow and rapid sand filtration. But problems of taste and odor and especially
an accidental spill of phenol in the lake in 1967 raised ﬁhe public's con-

sciousness about the vulnerability of its water. Under the vigorous direction

*Zurich's threéRWater treatment plants employ a total of 290 people.
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6f Maarten Schalekamp, a new waterwork director who hailed from Holland at
thé othér polluted end of the Rhine, the Lengg plant was expanded to inclide
the following processes: |
- prechlorination (to kill muséel ldrve which paks
through filters) -
- fast sand filtration (a mechanical process)

- ozonization (1.5 ppm) for chemical breakdown
and disinfection

- granular dctivated carbon filtration to remove
organics
- slow sand filtration (a biological procéss).
- chlorine dioxide (.04 ppm) for disinfection
résidue in the distribution system.
One important innovation in the treatmént process is the usé of fish,
arialogously to canaries in coal mines, to give early warning of contamination.

The fish test is elegantly automated: A sample stream of the water to be

tested flows cOﬁtiﬁubusly through a glass tube about six ifiches in diaféter.
The fish swims upstredm iriside the tubé, constrained on the upétredn side By

a screen and on the downstream side by automatically édmiﬁisfgréd électiic
ifipulses that encourage the fish to swim faster. If the fish iS'ﬁééﬁéﬁS& by
pollutidn so that it falls back frequently, in spite of the électrie impulses,
dutomatic seénsors cause alarm lights to flash in the waterworks' conttol room.
Fish tests run continuously on both the input and output sides of thé plant.
(Ori the output side the fish must be artificially fed, on the input &id&; they
fend for themselves.) Thé output test is considered to be an important safe-
guard against acéiaéntal ovérloads of treatmént chétitcals, Such as aluminum
iulpHate (used for flocculation). In Switzérland the f sh used are trout,
which are éspecially gensitive to contamination. It was sdid that less gensitive
species Buth as carp dve sometidies used elseutiere, presumably becaiise the raw

water will not support trout.




SW -3

By prohibiting the use of plastic pipe, the Swiss have avoided a number
of problems encountered by the Dutch, who used plastic pipe extensively in
their distribution systems. Among these are leaching of contaminants from
the plastic into the water and dissolving of the pipe by solvents percolating

through the soil from accidental spills and leaking fuel tanks.

Granular Activated Carbon (GAC)

To remove waterborne chemical contaminants 12 GAC filter beds of Dutch
anthracite coal are used. Regeneration of the GAC to purge the accumulated
chemicals is conducted in one bed at a time in an on-site fluidized bed kiln
heated to 800°C (1,472°F). The kiln produces 200 pounds of regenerated
carbon per hour, with a loss of aboﬁt 10 percent of the original material.

As in Germany and in other countries which use GAC, the Swiss do not have
standards for frequency of GAC regeneration. In Zuriéh it is felt that the
GAC can be'regenerated every one to three years because of the good raw water
quality. (In Germany, it is recommended that regeneration occur at least
every three months). This is important because regeneration can be costly.

In discussing the concerns expressed by waterworks officials in the U.S.
who have resisted GAC use, the chemist in charge of the Zurich water treat-
ment laboratory stated that GAC is one of the most reliable parts of the

treatment system,

Monitoring

In Zurich monthly tesfs are conducted for organic and inorganic chemicals,
although Swiss law does not currently require such monitoring. The method used
to conduct tests for organics is to heat the GAC apd weigh how much is driven
Off the filter. This yields a composite of organic chemical content rathér

' than measurements of specific chemicals. At Karlsruhe University, where the
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German waterworks research is conducted, they prefer to analyze the water
cgg;ng ;hrqugh the GAC rather than the GAC contents itseif. At Karlsruhe
;petg is, however, a preference for use of a total organic cafbon (TOC) read-
ing as an "elite parameter" to indicate the presence of organic water con-
tﬁm;nancs% gomewhat the Swiss method. The significance of these total or
composite orggpic readings can be seen in a comparison with the preference 1n
the U.S. to promulgate standards ("Maximum Contaminant levels") for individual
'chgmicq1§, a limited control in relation to the hundreds of toxig‘chgmiqals of
concern, and a method which may take many years of standard setting as well

as complicated monitoring.

Disinfection Alternatives

Siqgg 1957 ozone has been used in Switzerland as a disinfectant, gpié

marily because of objections to the taste of chlorine. After the 1967 phenol
sgill in Lgkg Zurich, ozonization was employed at the Lengg treatmgnt_plépt,
becaﬁgg,qf its ability to promote chemical breakdown as weil as disinﬁgq;iqn,
In ordg: to lessen the formation of THMs, including chloroform, very little
thoriqg is used. Instead, chlorine dioxide is used at the end of the treat-
ment process to produce a residual disinfectant in the distribution system,
not possible with ozone use alone. The Swiss havq_fouﬂd~cﬁl0rin§ diq&;de,té
be a more effective disinfectant thaﬁ chlonine; but usge it g:img;ily bgcQggg.
it grqduges,less THMs and will help meet the Swiss natiqnal THM standard of
25 ppb, the same as the German standard, and considerably lower than the U.S.
standard of 100 ppb. In an explanation of the prevailing thought on this
subject, Zurich's waterworks Director Schalekamp wrote:

"As to the removal of organic substances, ozonization and active

charcoal filtration (GAC) yield the best results. Despite the

massive reduction of organic substances, mainly humic acid com-

gouﬁds, halogenated hydrocarbons are produced as an undesirable
sidg effect of chlorination. 1If chlorine is replace by chlorine
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dioxide, chloride is released and this is converted to chlorate

in the course of treatment, especially by ozonization. This can

be prevented by removing chloride by means of active charcoal at

the beginning of the treatment,

The maximum chlorine or chlorine dioxide use allowed by Swiss law is
1.5 ppm (in Germany 0.3 ppm; in the U.S. 3.0 ppm). One of the drawbacks of
ozone is its energy-intensiveness. To control energy use in general, the

Zurich Waterworks pumps water into reservoirs at night when energy costs are

*
lower.

Ground Water Protection

The Swiss require ground water (and spring water) protection zones in
| which development may not occur within 180 ft. (55 meters) of wells. In well
areas with close proximity to highways, Zurich's Hardhof ground water facility
has built three large rétention basins where water runoff is treated by slow
sand filters covered with a layer of GAC 10 centime;ers (about 4 inches thick).
The GAC also removes much of the chlorine dioxide used to eliminate reservoir
algae., 1In additioh, well heads are mounded to allow water runoff.

Industrial use of ground water is generally limited to bacterially con-
taﬁinated soufces.near habitation. Tﬁis is in contrast to the practice in
West Germany where "grandfather" laws allow industrial use of pure ground water

in competition with use for drinking water.

Security Arrangements

One of the most interesting aspects of the Zurich visit was the demon-
stration of security arrangements in the event of war, accidental toxic spills,
deliberate contamination, floods, etc. That the Swiss are highly security

conscious is illustrated by the extraordinary measures taken to protect Zurich's

*The Swiss produce 80 percent of their energy from hydropower and 20 percent
from nuclear power.
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water supply system, beyond the actions discussed above. These measures in-
clude the following:

@ Ground water pumping is conducted at 60 ft. (18 meters) below
the ground surface and since 1974 has been protected against
attack - including nuclear - by thick concrete and metal walls.
The metal layer is designed to shield the electrical equipment
associated with the pumps from the electromagnetic shock which
results from a nuclear explosion above the atmosphere.

e Two portable vans are available for emergency use. One van
can purify water to a potable standard; the second van packages
emergency water supplies for use in individual households. The
packages are sealed plastic bags each containing one liter
(about a quart) of drinking water. The bags can be stored as
an emergency stock for up to five years. :

e Zurich has 900 fountains throughout the city which are fed by

- gravity flow from springs with no pumping required. The foun-
tains have been kept in operation for their beauty and historical
value as well as the alternate pure water supply they afford.

Water Uee aud Cost

Per capita water use in Switzerland is comparable to that in the U.S.,
almost lQQ gallons (400 liters) per day per person, and is.almost double the.
consumption in most European countries. One wonders about the cost of the
advemced treatment network in Zurich. Water here is priced to cover all coets
of the waterworks, which are an integral part of Zurich's mumicipal governmemt.
Industry pays the same unit rates as do households, and thus has.the same
financial incentive to conserve. This differs from the practice in many
,countries, including the U.S., in which industriel users are charged less than
households, and thus have weaker incentives to conserve. For their'deluxe
system, the people of Zurich pay an average of $1.50 per tbousamd galloms*
comparedlto the average western European price of $3.00 and the U.S. price

(without advanced control technology) of $1.00 plus. The lower Swiss price

*
‘One franc per cubic meter.
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may be due in part to better source ﬁuality, which requires less GAC fiiter
regeneration, as well as fo other factors. Water rate increases are decided
in public referenda (as opposed to Public Utility Commission decisions prev-
alent in the U.S.). In Zurich the public has supported improvements to its
water system in 95 percent of the proposals in recent years.

The overriding philosophy in Zurich - whichvcan serve as a model to other
commmnities - is that since treatment represents a small part (20 percent) of
the total cost of water supply (80 percent for distribution and all other costs),
the city can afford to have high éuality‘standards and employ preventive

measures for public health protection.



 Great Britain

The most notable feature of water management in Great Britain is the

passage in 1973 of The Water Act enabling the formation in 1974 of 10 regional

~Water Authorities to manage the full water cycle for the 50 million people

of England and Wales.

The Water Authorities

The Water Authorities, whose jurisdictions are natural watersheds (see

Figure 4), deal with all aspects of water management including: bsupply,

 drinking water treatment, sewerage, pollution, fisheries, recreation and flood

control. Integrated water management represents a major reformétian in England
and Wales, which previously had highly segregated functions for water suppiy
and water pollution control and had generally followed the ffagmented ap-
proach to water management prevalent in most countries, including the United
States.* The regional approach is especially effective in Great Britéin with
its island geography and relatively short rivers contained within its own
fnational boundaries, a quite differeﬁt situation from the international rivers
on the Continent, e.g., the Rhine which runs through four European coumntries.
The ten regional authorities took over complete ownership of the
facilities of 1,609 separate local agencies. This changeitOOk place simul-
taneously With'a.national reduction of local government units from 1424 to

456 for more efficient operation.

*In the U.S., the number of drinking water supply systems aloné has grown from
some 20,000 in 1963 to more than 60,000 in 1981. This is the result of develop-
ment in once rural or suburban areas and is counter to the trend of consolidation
not only in Britain, but in other European countries such as Germany and the '
Netherlands. In the U,S. this has resulted in many small water suppliers who
cannot fieet regulations for adequate monitoring or treatment of drinking water.
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Anglien Water Authority
Diploma House
Grammar School Walk
Huntingdon PE18 6NZ
Tel. Huntingdon

(0480) 56181

North West Water

Dawson House
Great Sankey
Warnington
Lancs WAS 3LW
Tel. Penketh
(092572)4321

Northumbrian Water

Northumbna House
Regent Centre
Gostorth

Newcastle upon Tyne
NE3 3PX

Te!: Gostorth

(0632) 843151

Severn Trent Water
Authority

Abeison House

2297 Coventry Road
Sheldon

Birmingham B26 3PV
Tet {021 743) 4222

South West Water
Authority
3.5 Barnfisld Road

Exeter EX1 1RE
Tet. (0392) 50861

Southemn Water

Authority
Guwidbourne House
Worthing

Sussex BN11 1LD
Tet: Worthing
(0903) 205252

New River Head
Rosebery Avenue
London EC 1R 4TP
Tel 01 837 3300

Weish Yéater Authority
Cambrian Way

Brecon

Powys LD3 7HP

Te!. Brecon

(0874) 3181

Wessax Water Authority
Waessex House

Passage Street

Bnstol BS2 QJO

Tei: Busto!

10272) 290611

Yorkshire Water

Authority

West Riding House
67 Albion Street
Leeds LS 5AA
Tel: Leeds

(0532) 448201
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Authorities are composed of appointed and elected officials. For ex-
ample, the Chairman and 16 other members of the Thames River Authority, which
includes the city of London, are appointed by the national Secretary of State
for Environment; the other 36 members are officials appointed by local elected
government. In this manner local government has retained some decision-making
power,

The Authorities are autonomous and are limited only by available fumds
which must be approved by the national government. Due to the current economic
recession and budget cutbacks in Britain, the national government is more in-
volved in setting priorities with the Water Authorities. Between the regional
Authorities and the national government there is a National Water Council con-
sisting of 20 members, 10 of which are Chairmen of the Water Authorities. Cur-
rently the Council is a coordinating and advisory body but it may become‘a supra
water authority with more power.

Because the Water Authorities are both polluters (as 6perators of sewerage
facilities) and pollution control agencies, a conflict of interest is inherent in
their mandate. It was explained that the functions of the sewerage facilities and
that of pollution control are kept separate. Also, because the members of the
Authorities represent local as well as national government, they can insist
that the Authorities conformto Discharge Consents. Since Discharge Consents,
i.e., discharge permits, including those for sewerage, are issued by the Author-
ities, this is a sensitive area which requires general public as well as govern-
ment vigilance. In line with this, and as a result of media criticism that the
Authorities are not as accountable as the local agencies were, the Monopolies'
Commission, which investigates entities such as utilities, recommended that the
Water Authorities be reduced in membership for efficiency, but that they ﬁave

Consumer Councils consisting of citizens from various segments of society.
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Laws and Standards

The 1974 Control of Pollution Act pertaining to water pollution has not

yet been implemented, a fact that is causing concern in various quarters. Such
implementation would extend protection to coastal and ground Qaters. A key
innovation of the Act is its requirement that Discharge Consents and the results

of water testing be made public. Currently Water Authorities may publish this

data but only with the agreement of the discharger. Some Water Authorities do
publish this information and 1list the industries who have refused to agree to
public disclosure.2 The law will also require the Water Authorities to publiclyr
disclose their own sewage discharges. This is significant since 70 percent of

all industrial effluents in Britain are channeled through the Water Authorities'
}sewerage plants. Confidentiality of discharges is an important issue in Europe
where protection of the proprietary rights of industry has priority over the public;s
right to know how public waterways, including drinking water sources, are used.
In the United States such information is available to interested members of the
public. It has been used, for example, by the General Accounting Office, an arm
of the U.S. Congress, to expose deficiences in the discharge permit system.*

Implementation of the 1974 law for water protection has been delayed os-

tensibly because of the economic recession in Britain, but pressure is build-
ing for implementation. Currently, financial penalties for violations of
water laws are not a sufficient incentive to pollution abatement because they
have not kept pace with inflation and they are difficult to enforce, although
the accompanying publicity can be damaging to a company.

The British do not have their own uniform national drinking water standards

and are guided only by the World Health Organization (WHO) recommendations of 1970

*For a discussion of the actions of the Dutch Waterworks to counteract the secrecy
of discharges into the Rhine River see p. NL-4.
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which pertain primarily to inorganics (but does not include a standard for highly
toxic mercury). They will however adopt the drinking water standards in the Euro-
pean Economic Community (EEC) Directive of 1980 expected to be effective in 1985.* The
British also rely on a general maxim that potable water be "wholesome.” There
is however no legal definition of "wholesome" and each Water Authority decides
how to meet this amorphous goal. The lack of standards for synthetic organic
chemicals (SOCs) coupled with a minimum of monitoring for toxic sybstances in
drinking water has led to an informal reliance on observed fish kills, an um-
certain determinant of chronic, low level contamination, although it may in-
dicate large illegal or accidental spills after the fact.

Lobbying for environmental laws and standards is much more low key in
Britain than it is in the United States and in the Netherlands. A prime reason
for this is the governmental structure whereby department ministers (including the
Minister of the Environment) are also members of Parliament, having access to the legis-
lative machinery of the administration. While the economic recession has caused less
money to be available for program implementation, there have been no moves to
weaken existing environmental legislation, even under the Conservative Thatcher
government. This is in sharp contrast to the steps taken in the U.S. by the
Reagan administration. In general, there appears to be a greater acceptance on
the part of industry in Britain of government control of pollution and less
lobbying against regulation. This is partly attributed to the historically
less contentious relations between government and industry than exists in the
United States, where much landmark environmental legislation has been enacted in
the last decade.

Water Use and Cost

Water use in Britain is categorized by upland-surface water, lowland-

surface water, and ground water, with each supplying one third of the nation's

*EEC environmental directives generally will bring national standards to Great
Britain, where decentralized government has prevailed.
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total source (or 2/3 surface and 1/3 ground water). Upland water is original
source water which can contain agricultural wastes; lowiand water is reuéed
water further down the course and usually contains industrial wastes. It has
been used only for the last 50 years because of population and industrial growth.
Water use in Britain is 200 liters (50 gallong) per person per day,f about half
the use in the U.S. and Switzerland, but typical for other European countries.
The average water cost is about the same as that in the U.S., about $1.00 per
1,000 gallons or $100 per year, much lower than the average Continental cost

of $3.00 per 1,000 gallons, although the British cost is based on the ratable
value of a house, complicating comparisons. Like the U.é., Britain has

not gone to the common use of control technology (granular activated carbon
filtration and ozone) ;o remove toxic chemicals in drinking water and lessen

the formation of trihalomethanes caused by the use of chlorine for disinfection.
This does not however account for the major price difference since distribution :
is the principal cost, e.g., in Zurich about 80 percent, with treatment only

about 20 percent.

Surface Water

Surface water comprises 2/3 of the total drinking water supply in Great
Britain compared to 1/2 percent in the U.S. and 1/3 in West Germany and Holland.
It is, thus, an especially important factor in water management here. The
emphasis in Britain is on overall river quality with effluent criteria to meet
these goals. This approach differs from that in West Germany and in Holland,
for example, which focus on individual discharges rather than overall river
quality. This is partly because of the international nature of many Continental

water courses. While it is accepted on the Continent that effluent standards

*only four liters of this is used for human consumption.
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gpé intended to control river pollution, the view is also held that effluent stan-
dards should be wniformly fixed, that is all effluents should meet the same stan-
dards r?ggrdlgSs of river conditions. The declared intentippvof the EEC in pursuing
this idea is to ensure that the burden of purification costs is the same for all EEC
countries.

Iﬁ Bri;g;n? with 70 perceﬁt of industry dischargipg effluents into sewgrége
plgnts controlled by the Water Authdrities, greater government control is possible
"than Witb girgc; discharges to water courses.* Industries pay for the conveyance
‘and treatment of their effluent in proportion to its volume and strength phéreby
creating a financial incentive to reduce the pollution load. Inspectors collect
indus;rial effluent samples to ensure that harmful substances do not enter the
system. Pretreatment of industrial wastes is generally regqired for chemical
operations discharging into sewerage systems.
| Land use planning in the siting of new development is considered a majo;
determipgqt of effluent control. Such planning is generally more stringent in
Britain and the rest of Europe because of space constraints than it is.in the
U.S. with its vast lands and cowboy philosophy. One notable example of such
tight controls exists in the area of the Thames River, the drinking water
source for 12 million people, including London. For more than 160 years all
discharges and other activity affecting the fresh water Thames were controlled.
by-the Thames Conservency, the predecessor of the current Thames River Authority.
Over this period, and long before such controls existed elsewhere, the qctivitigs
of fg;mgrg, industry, sewerage authorities and;wéterqqus were‘regulated-in

Qrdgr to preserve the quality of the Thames as a drinking water source. The

*Ih Etitéin‘9i pefcent of household are connected to public sewers. It is
estimated that the figures for other coungries are: Holland, 88 percent;
West Germany 80 percent, U.S. 75 percent.
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-fresh water Thames thus has relatively little heavy industry. Such industrial
development was however permitted cdownstream from water intakes in the tidal
Thames before it empties to the North Sea, and here pollution has been a serious
problem. For example, on the Thames and in England generally, petrochemical re-
fineries are not sited inland but are located instead in nonpotable downstream,
salt water estuary areas. .

The improvement of river quality in Britain in recent years is largeiy at-
‘tributed to the closing of coal gasification plants (with the availability of gas j
and oil from the North Sea) which placed phenols and other chemicals in wéterwaysl
In the U.S., which is planning to develop coal gasification,.this will be one of
the hazards to try to avoid. One goal for the Thames, as well as some other British
rivers which formerly’supforﬁed salmon, a species which cannot live in polluted

i
|
i
i

waters, is to improve water quality sufficiently to develop salmonlfisheries.

Britain has four general classifications of fivers from Al to A4 according
to quality. Most rivers are in the Al and A2 groups. Where A3 rivers are‘
used for drinking water, a program is in progress of moving drinking water in-
takes upstream of pollution sources. This program is facilitated by the
existence of regional water agencies which deal with an entire watershed, rather
than fragmented control by many small local government and private entities.

The two water.quality problems considered ﬁost serious in Britain are
nitrates and lead. Intensive agriculture in this small country is the principal '
source of nitrates in water. This has heightened as increasing amounts of land
have gone from the control of farmer/owners to large real estate holdings in-

cluding banks, with tenant farmers. Without a long-term interest in the'area,‘
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increased yields are sought through greater use of fertilizers and pesticides
with less soil erosion control. Britain uses a nitrate water standard of

50 ppm as a warning of a problem, and 100 ppm*as an allowable upper limit.

Some wells with over 100 ppm nitrate have had to be abandoned. Concern has

been expressed that the EEC has supported the interests of the large real estate
‘ holdings to the detriment of small farmers thus, perhaps unwittingly, fostering
an iﬁtensifigg;iom of the nitrate problem.

Ihé lead probleﬁ stems from the predominant use of lead water pipes until
1960, and the prevalence in Britain of acidic waters which cause the leaching of
lead. Actibn has been taken in some cases to treat water to reduce its écidity.

Because of the focus on these two contaminants with known deleterious health
effects, the British have not paid much attention to synthetic organic
chgmicals and trihalomethanés in drinking water, although this appears to be

changing.

Ground Water Protection

- One reason for greater attention to synthetic organic chemicals is the in-
creasing evidence of ground water pollution primarily with‘trichloroechylene
(TCE), a carcinogen, suspected of emanating from unauthorized sludge disposal
of dry cleaning operations, and with nitrates from agriculture.

Aquifer protéction programs are conducted independently by the Water
Authorities. A national program for such proteétion will not be possible until
implementation of the 1974 Control of Pollution Act, extending coverage to ground
water. One regional program is that of the Severn-Trent Water Authority, in |
the midlands area including the city of Birmingham, the second largest in Britain.

Its drinking water source 1is 40 percent ground water. The program establishes

*The eqﬁivaiént U.S. standard is 10 ppm.
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a four-zone structure of control for siting new development, depending on

the degree of aquifer protection required. Zone One encompasses a radius of
about 1 kilometer (approximately 1/2 mile) which can bekincreased or decreased
according to geological circumstances. This zone is to receive maximum pro-
tection because of its proximity to a drinking wafer source and its Qulnera—
bility. Areas overlain by significant thicknesses of low permeability strata
caﬁ however be exempt from strict protection. Such a low permeable strata Ean
be clay or what the British call chalk, a finely powdered, relatively unfissured
layer of limestone. In Zone One the "authority will usually object in principle
to all development proposals which, either individually or in combination with
other similar developments, would result in, or would be likely to result in,

pollution of ground water or derogation of a ground water source." 3 Such

development includes:

® Waste disposal sites, excluding incinerators
and transfers, provided adequate protective
measures were agreed upon;

e Residential development which cannot be con-
nected to a public sewer;

6 Industrial development which involves the use
or handling of toxic or potentially polluting
material unless adequate protective measures
are agreed upon;

Intensive agriculture;
Sewage or industrial effluent treatment;
Discharge of surface water runoff.

While there is a great deal of leeway provided in the wording of the

prohibitions to allow, for example, the handling of toxié materials rather than

an outright ban in this most protected zone, the plan does permit a determined

Water Authority to wield a powerful tool in the difficult area of land use control.
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An 6verill concern about ground water protéction in Britain 1§ the in-
creasing number of doﬁéstic‘héété landfills in an acceleration of siting de-
cénttalization. Disposal of chemicals classified as datigerous wastes cari only
bé conducted dt a few sites operated at the county levél of goverament:.” Hovever;
Britaini's héavy reliance on landfilling and overdll approdch to toxie waste dis-
pdééi i§ not ds progressive as it is in some other Eutopeah courtries; notably
West Germany and Hoiland. A three year study in 1978 of 20 iandfill &ites iﬁ
Britain coficlides: "sensible landfill is realistic, &fid an ultracautious ap-
podch to 1&hdFill of hazardois and other types of wastes is wijustified."®
Cutrently nihéty percent of all "notifiable" (hazardous) waste in Britain 18
iandfilled; compared, for éxample, to 39 percent in Hoiiaﬁd.**7

Drinking Water Treatment

| Uﬁiike'Wéét Germany, Switzerland and the Nethériéﬁdé; where gr&ﬁaiéf acti-
vated carbonn (GAC) and ozone are commonly used to remove tokic cﬁémicaié and
to lessén the formation of trihalomethanes (THMs) tesulting from chlorination;
Britain has not employed thése methods to any significant extent. Nor has it
made the reductions in the ﬁse of chlorine achieved o the Continent, especially
in Holland,wheré thé waterworks operators are concermed about the formation of
THMs , niotably Cﬁlofofbfm, a carcinogen. Although Britain iises more chlorine
vthéﬁ thary other Eﬁ:dpéan.coﬁhtriés, it appears to tse lééé_thépkfﬁé u.s. ﬁhi¢h
has a repﬁtétibn in Europe for’ﬁeavy éhidriﬁétion. §6ﬁé EéﬁﬁérfééﬁsbdfIQCCeptable
limits of chlorine at the tap, or point of use are: U.S.: 1.0 pﬁm; Britain:

2 ppm; West Gérmany: ,08 ppm; Holland: slight trace.? Because of their use

There are 50 counties in Great Britain.

**Great Britain and the U.S. have in common this 90 percent rate. In the U.S. it is
éstimated that, 90 vercent of industrial waste that is considered hazardous
is landfilled.” :
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of relatively high amounts of chlorine in Britain, it is feared by government ‘ %7
officials that they will be unable to meet the proposed EEC (and Dutch) standard
for THM of 1 ppb (currently 25 ppb in West Germany and Switzerland and 100 ppb
in the U.S.). Britain does not now have its own THM standard but in summer,
when algae blooms which increase the natural precursors of THMs are common,
readings often re#ch 300 to 400 ppb ThM. 10

Only a handful (about six) GAC units to remove toxic chemicals are in
operation in Britain, as opposed to about 30 on the western Continent. For ex~
ample, the Severn-Trent Water Authority has one such umitv(out of its 300 drink-
ing water treatment facilities) because of the close proximity to a chemical
plant. Céntinuing problems here, however, have forced the Water Authority to
move its drinking water intake to avmore favorable location at a cost of almost -
$4 million. 1! é

Research is however proceeding on the‘use of GAC and ozone in combination
with slow sand filtration, the predominant drinking water treatment in Britain.
The nation's Water Research Centre addresses all phases of the water cycle
managed by the Water Authorities, including drinking water treatment. Because
of the British economic recession, the Centre's staff has been reduced from
522 in 1980 to 475 in 1981, with environmental protection research bearing the
brunt of the reduction.l?

Because Britain is devoid of national standards for raw water quality and
for treated drinking water, and because very limited monitoring is conducted here.
control technology, such as GAC to remove toxic chemicals from drinking water
supplies may be essential for vulnerable or degraded water supplies. In addition,

because of the predominant use of surface water which contains the natural organic

precursors of THMs, a reexamination of disinfection practices is desirable.’
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The Federal Republic of Germany

Max Bauer, Dipl.-Ing.
Ministerialrat im
Bundesministerium des Innern
53 Bonn 7 Postfach

Tel. 681-3448

(Interior Ministry)

Herr Ewald, Engineer

Amt fur Stadtentwasserung der Stadt Koln
‘Hohe Strasse 68-82 Room 505

(Cologne sewage treatment)

Dr. Gassler, Director

Institute fur gewerbliche Wasser-
wirtschaft und Luftreinhaltung

Bund der Deutschen Ingenieure .

Oberlander Ufer

500 Koln

(water and air research for industry)

Dr. Martin Jekel

Dr. Wolfgang Kuhn

Engler-Bunte Institut

Karlsruhe University

Wasserchemie

Richard Willstatter—-Allee 5

7500 Karlsruhe 1

(research arm of German waterworks)

Michael Kromarek (Esq.),
Regierungsdirektor

Regierungsprasident Koln

Untersachsenhausen 6/Tunisstr. 27

5000 Koln ‘

Tel. 0221-16 33 34 94

Uwe Lahl and Barbara Zeschmar
Dept. of Biology/Chemistry
University of Bremen
Leobener Str.
D-2800 Bremen 33
Tel, 0421-218 2372
550 430 (home)
(researchers and citizen activists)

8.

10.

11.

Klaus Lindner, Dipl.-Ing.

Gas-, Elektrizitats-und Wasserwerke,
Ko1ln (GEW) '

Parkgiirtel 24

5000 Koln 30

Tel. (0221) 178 29 90

Dr. Frank Andreas Schendel, Esq.
Herr Feuer (?)Environmental Engineer
Bayer AG

5090 Leverkusen, Bayerwerk

Tel. (02 14) 308 19 65

A Staatsfeld, statistician
Bundesverband der deutschen
Gas-und: Wasserwirtschaft (BGW)
Euskirchener Strasse 80

5300 Bonn

Tel. 0228-61 10 01

(Gas and Water Association)

Wolfram Such, Dipl.-Ing. Baudirektor

Wahnbacktalsperrenverband

5205 Augustin 1 ~ Niederpleis

Mulldorfer Str.

Tel. 02241 28553

(drinking water process—phosphate
removal)

Professor W. Thiemann
Department of Biology/Chemistry
University of Bremen

Leobener Str.

D-2800 Bremen 33

Tel. 0421-218 2372




The Netherlands

!

1. S. Bos - 5. J. Lieffering |
Ministerie Van Volksgezondheid Vereniging van Exploitanten van
en Miueuhygiene : Waterleidingsbedrijven in Nederland
Dokter Renerstraat 12 (VEWIN) ;
NL-2260 AK Leidschendam Sir Winston Churchill Laan 273
Tel. 0031-70-20 92 60 Rijswijk (near the Hague)
(Ministry of Health and Environment) Tel. 070-90 27 20

(Dutch Waterworks Association) ;
2. Dr. A. Gravaland, Chief Engineer ;

Amsterdam Municipal Waterworks 6. Jurjen Keuning
P. 0. Box 8169 : Stichting Natuur en Milieu (SNM)
Amsterdam Donkerstraat 17
Tel. 020-5802 555 ' Utrecht ;
Tel. 33 13 28
3. Gurry Huizenga, Senior Engineer (coalition of citizen environmental
’ Amsterdam Municipal Waterworks groups)
P. 0. Box 8169
Amsterdam 7. Ton Roelofzen
Tel. 020-5802 555 Stichting Duinbehoud
Rapenburg 48
4. Dr. J. C. Kruithof Leiden
KIWA, N.V. - , Tel. 071-130798 (home)
P. 0. Box 1072 071-131800 (office-Albert Saliman)
3430 BB Nieuwegeing
Tel, 03402-35394-140 8. Jan van der Sluis
(research arm of Dutch waterworks) Stichting Watertribunaal
: Damrak 37
Amsterdam
Tel. 24 35 44
(Switzerland (Ziirich)
1. Frank Nageli, Dipl. Ing. ETH, (Also saw Dr. C. Walenda, head of
Vizedirektor the Zurich waterworks laboratory)
Wasserversorgung Zirich (same address as Nageli)

Hardhof 9 Postfach
8023 Zurich -
Tel. 01/435 21 11
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Great Britain

Dr. T. V. Arden, -Director, 4.
Administration

‘Water :Research Centre

1 Queen Anne's Gate

London :SW1H 9BL"
Tel. 01 222 0494

';Nigel;Haigh/Trudngeber
:European Environmental Policy

.Programme

10 Percy Street
London :WIP .ODR
Tel. 01-580 9796/9797 s,

Allen McDaniel, Chemical
Treatment Laboratory
Thames River Authority

:Rosebery Avenue
‘London EC1 6.

:David Renshaw, Asst. Secretary

‘Water .Quality Division

.Depgntmehtqof Environment

43 Marsham Street

:Romney :House

London -SW1

Tel. 212-3744

.(the ‘bulk of .the -above interview was
with Albert Goodman, chemist. Peter
Hicks, Administrative Principal, Water
Quality was also -present.)

Dr. David Walker
National Water .Council
1 .Queen Anne's .Gate
London SW1

Tel. 930-3100

Dr. :Brian ‘Waters
Severn-Trent Water Authority
Ariel House

2138 Coventry :Road
Birmingham B26 3YT
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PREFACE

Groundwater constitutes more than ninety-seven percent of the fresh water on
this planet. Nationwide, groundwater use is increasing at a rate of 25% every ten
years. In New Jersey, sixty percent of our drinking water is from underground
sources; in the southern half of the state, more than ninety percent of the popula=
tion receives its drinking supply from groundwater. Groundwater remains by far the
largest unexploited reserve source of drinking water in the State, and these
reserves provide a potentially invaluable resource for future generations of New
Jersey citizens. Future economic development in the State may depend on the
careful protection of these resources.

Many people assume that groundwater, water obtained from springs and wells,
is purer and safer than drinking water from surface supplies. The designation
"spring water" is a selling point for bottled waters available at the supermarket,
and considerable numbers of New Jerseyans will travel quite some distance to f£ill
containers at springs in preference to water from their taps. Not only the general
public but also professionals in the field of environmental protection and water
quality have, in the past, believed groundwater to be the safest and purest source
oi public supply. This assumption has led to more extensive testing programs for
sarface water under such federal legislation as the Water Pollution Control Act and
the Safe Drinking Water Act (PL 93-523) and greater concern for and regulation of
surface than of groundwater pollution by state as well as federal agencies.
Bacterial contamination tends to be greatly attenuated by passage through soil,
perhaps leading to past assumptions of groundwater safety. But within the past
several years, throughout the nation, more and more examples of groundwater con=
tamination by chemicals have come to light. New Jersey with its very high density
of chemical and related industrial development has been particularly subject to the
irresponsible, haphazard, and sometimes criminal disposal of chemical wastes.

v Recent widely publicized instances of toxic contamination of wells in New
- Jersey and in other states across the nation show how vulnerable groundwater can be
to chemical pollution. While we must not slacken efforts to make surface water
"fishable and swimmable", it 1is imperative that we also move quickly to protect
groundwater. There 1s a critical reason why this 1is so. Once contamination of
groundwater occurs, the pollution is exceptionally persistent and extraordinarily
difficult and expensive, if not impossible, tao clean up. The study described in
this report is a step toward clarifying the extent to which New Jerseyans need be
concerned about chemical contamination of their groundwater aquifers.

For the past three years the Office of Cancer and Toxic Substances
Research, NJDEP, has been conducting a statewide study of groundwater quality.
This report summarizes results for 1118 samples from 670 wells throughout New
Jersey. DEP’s Division of Water Resources, Areawide Planning Agencies and local
boards of health, have assisted by suggesting sites for the study. Collection and
analysis of samples has been carried out, under contract to DEP, by the Cook
College Department of Environmental Science, Rutgers, the State University.
Computerization and statistical analysis of the data has been handled at Rutgers in
the Livingston College Department of Geography and Urban Development. We have
been assisted in follow up of problem areas by elements of the Division of Water
Resources, particularly by Enforcement, the Bureau of Groundwater Management, and
the Bureau of Potable Water, and by the State Department of Health. This study



represents a pioneering effort to assess groundvater for toxic chemicals, par<
ticularly halogenated organic compounds, on a statewide basis. In 1980 the US EPA
announcéd the beginning of a national study to test groundwater quality.

In addition to a summary of the results from the first two years of our
groundwater et’dy, this report reviews information from the scientific literature
on two important aspects of chemicals in groundwater = their environmental sources;
fates, and behavior and their expected health implications.
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SUMMARY

In 1975, Governor Brendan Byrne issued Executive Order 40 directing a con-
certed effort be made to investigate factors related to the high incidence of
cancer in New Jersey. As a result of this executive order, DEP’s Office of
Cancer and Toxic Substances Research was created. One of this office’s primary
tasks has been to determine envirommental concentrations of chemicals suspected of
leading to an increased risk of cancer in humans. As part of this effort, we now
have an extensive data-base on some chemicals occurring in groundwater aquifers of
the state. This report summarizes the data from the first two years of our ground-
water study and discusses sources and behavior of chemicals in groundwater and some
of the implications for human health. We looked for fifty chemicals, in three
different groups, in well water samples from throughout the state. These three
chemical groups are halogenated volatile organics, chlorinated pesticides and
related compounds, and metals. This report summarizes data from 1118 samples taken
from 670 wells. Although this is a significant sample size it is a small portion
of the more than 16,000 potable wells in the state.

One or more of eight volatile organic compounds were found at concentrations
above ten parts per billion in 16.6% of the wells tested. These eight chemicals
iaclude five (carbon tetrachloride, chloroform, dichloroethane, tetrachloroethy-
lene, and trichloroethylene) for which evidence from animal tests establishes them

as capable of causing cancer and three others (trichloroethane, and the di-and
tri=chlorobenzenes) chemically similar to known carcinogens, but for which there is’

no reliable evidence that they cause cancer. In 3.1% of the wells in our study,
concentrations of one or more of these eight chemicals exceeded one hundred parts
per billion, a clearly unacceptable level.

, In the report we present a hypothesis, based on plotting the data, that low
level concentrations of volatile organics may occur in wells subject to wide spread
contamination by a variety of mechanisms including aerial tramsport and recharge
from surface waters. In contrast, higher 1levels of contamination occur in a

population of wells subject to direct and relatively nearby discharge of pollutants

into the ground. For most of the compounds in question the breakpoint of concen-
tration between the two groups of wells occurs at about ten parts per billion. It
will be worth while to test this hypothesis with further directed investigation.

Chlorinated pesticides and related compounds, when detected in this study,
were usually at very low concentrations. Thirty-one wells had concentrations
exceeding standards, but in most of these cases the excess was slight or not
confirmed upon resampling. Three drinking water wells with unacceptable levels of
these chemicals were removed from service. Because these chemicals are extremely
persistent, because they tend to build up in fatty tissue and become concentrated
in organisms including humans, and because most of them are kmown to cause cancer
in animals, even low levels of chemicals in this group are cause for some concern.
One reflection of this concern is that these compounds have been banned or their

use severely restricted.

With exceptions in a few specific instances, metals appear to present a
less serious health problem than do the organic compounds in the state’s ground-
waters. During the first two years of this study, three potable wells and nine



wells not used for drinking purposes were found to have confirmed metal contamina-
tions Lead, found over standard in thirteen wells, was the most frequent serious
problem, followed in order by chromium and cadmium. One case of extensive arsenic
contamination of a well was discovered.

Movement of water through underground aquifers is gemerally quite slow,
usually measured in feet per year. On the ome hand this means that individual
cases of groundwater contamination will be localized and that there is time to deal
- with such cases in an orderly manner once they are discovered. On the other hand,
such slow movement mitigates against the contaminant being flushed away and the
problem solving itself. Moreover, because many contaminants tend to be retainmed by
solid aquifer material, they tend to move even more slowly than the bulk flow of
groundwater itself. This appears the case for metals which undergo ion-exchange
reactions and for pesticides which adsorb onto clay particles. The movement of the
lower molecular weight volatile organics 1is less restricted and these chemicals
thus spread more easily from a source of contamination. The relative ease of
movement, resistence to breakdown, widespread use, and potential cancer causing
effects combine to make the halogenated volatile, organic compounds the greatest
threat to New Jersey s groundwaters.

It is not possible at present to determine the actual degree of cancer risk to
humans from ingestion of chemicals in drinking water. Estimates of risk have been
made by extrapolating from animal data, but such estimates are subject to uncertainm
assumptions and statistical error. There 1is general agreement in the scientific
community that compounds shown to cause cancer in animals present a cancer risk to
‘people. It is also agreed that for such compounds there is no threshold level
below which risk is absent.

- Of the 670 wells included in this report, thirty-one were found contaminated
to a serious degree. Of these polluted wells, twenty were used for industrial or
‘monitoring purposes and eleven had been used for drinking water. The contaminated
.drinking water wells have been removed from service. Although more than 95% of the
wells tested in this study can be considered acceptable for potable use, this is
no cause for complacency. Even though the results of this study show that most
wells in New Jersey are safe, the fact that 3.1% of the wells had volatile organic
contamination above 100 parts per billion, that 16.6% of the wells showed some
'volatile organic contamination greater thatn 10 parts per billion, that standards
for metals were exceeded, if only temporarily, in 29 wells, and that 31 wells had
‘at least tramsitory problems with low levels of pesticides, serves to confirm the
vulnerability of groundwater to contamination. It is imperative that everything
possible be done to prevent or minimize entry of toxic chemicals into groundwater.

vi




I. RESULTS
Introduction

, This report summarizes the first two years of our groundwater investigation, a
study which 1is still in progress. Initially our effort was a general survey to
evaluate the extent of the problem and to determine "background" concentration of
contaminants. We are now focusing on problem areas with more intensive investiga-
tions of particular instances of contamination. Following this summary report, we
plan to make available the data in more detail; we are now in the process of
preparing it to be accessible by computer. To date we have been severely hampered

by lack of computer facilities within DEP.  Much of the almost ome year delay im . .-

issuing this summary report gan be attributed to problems with computerization of
the data.

During the first part of the study, wells sampled were divided about equally
into three groups: industrial and monitoring, public supply, and domestic. As the.
study progressed, wells contributing to potable use were emphasized. After the
initial sampling at sites chosen by the Area Wide Planning groups ("208 groups"),
additional sampling was carried out in areas where high values were found. During
the second year, fifteen wells were selected for monthly sampling and thirty=five
wells were sampled seasonally. Repeated sampling of these wells gives us a better
idea of the variability to expect in groundwater quality. Variability, or dif-
ference in conceantration from sample to sample of the same well, was greater than
we expected before we began the study. Previous studies of more conventional
pollutants, usually measured in the parts per million range, led us to believe that
contaminant levels would be relatively steady. One part of the variability is due
to the range expected as a result of sampling and laboratory analysis. Inherent in
any sampling and measurement process are various inaccuracies and possible errors.
~Precision and accuracy are two different but related concepts used in dealing with
analytical variability. Precision refers to the compactness or close agreement of
“a group of repeated measurements; accuracy refers to how closely the measured value
agrees with the true or actual value. Precision is determined by repeated analyses
of aliquots (partial samples) of the same original sample. Precision for the
analyses 1in this study, even when dealing with concentrations of a few parts per
billion (ppb) or less, 1is usually better than + 20Z. Accuracy of environmental
chemical analysis is much more difficult to determine than precision. This is so
for a number of reasons, the most important being the question of what constitutes
- the "true value". Comparison with reference samples and rigid adherence to proper
techniques have been used to increase the accuracy of analysis. Subsequent data
reports will provide a detailed analysis of well variability and also of analytical
precision and accuracy. '

Approximately fifty chemical elements or compounds were tested for im the
.water samples. These chemicals are listed in Table 1 along with the lower limit of
sensitivity for the analytical method. This sensitivity 1limit, designated the
"Minimum Reportable Concentration”" or MRC, is the lowest concentration at which the
chemical can be reliably detected in the sample. The safe drinking water stan-
dards, for those compounds for which such standards have been designated, are also
- listed in Table 1. The metals were determined by atomic absorption spectrometry,
and the organic compounds analyzed by gas chromatography with amn electron capture
detector. The volatile organic compounds were extracted into pentamne prior to
chromatography whereas the pesticides and related chemicals were extracted by steam
distillation. The analyses were subject to a rigid quality assurance program to
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engure validity of the data with duplicate analysis and confirmation by mass

‘spectrometry. -When accuracy was determined by comparison of analysis to theo-

retical concéntration of specially prepared samples furnished by the U:S: Environ-
mental Protection Agency, the chemists carrying out this study have performed well
(Rutgers, 1978).

Summaries of our findings for each of the three groups of chemicals are given
in the following sections and in the accompanying tables and figures.

Table 1. Chemicals Included in this Study

Minimum Reportable EPA Standard for

‘ Concentration (MRC) - Drinking Water
Group 1 - Metals ug/1l (ppb) ~ug/l (ppb)
Arsenic 1 50
Beryllium 1 -
Cadminum 1 10
Chromium 1 50
'Copper 1 1000
Lead 1 50
Nickel 5 -
Selenium 2 10
Zinc 5 50002

iGroup 2 - Pesticides and Related Compounds

PCBs
Arochlor 1016
Arochlotr 1242
Arochlor 1248
Arochlor 1254
a{~BHC
¢-BHC
Lindane (§-BHC)
Heptachlor
Heptachlor epoxide
Aldrin
Dieldrin
Chlordane
Toxaphene
Methoxychlor
Mirex
Endrin
0,p=DDT -
p»p -DDT
0,p-DDE
pP»p =DDD .
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Table 1. Chemicals Included in this Study (Continued)

Minimum Reportable
Concentration (MRC)
ug/1 (ppb)

Group 3 - Low molecular weight halogenated organics

o

Methylene chloride
Methyl chloride
Methyl bromide
Chloroform

Bromoform
Trichloroethylene
1,1,2,2-Tetrachloroethane
1,1,2=-Trichloroethane
Dibromochloromethane
Trifluoromethane
Carbon tetrachloride
1,2=Dibromoethane
1,2=Dichloroethane
1,1,1=Trichloroethane
Vinyl chloride
Tetrachloroethylene
o-Dichlorobenzene
m-Dichlorobenzene
p-Dichlorobenzene
Trichlorobenzene
Diiodomethane
Dichlorobromomethane

© @ © 8 o & 6 ¢ o & 6 ©o © © 0o & & o
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EPA Standard for
Drinking Water
ug/1l (ppb)

_#Trihalomethanes: The EPA drinking water standard is 100 ppb for total

trihalomethanes

a: secondary standards
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Volatile Organic Cogpounds

Of the three gr0ups of chemicals investigated in this study, the volatile
- organic compounds present the most serious threat for groundwater contamination.
The eight chlorinated organic chemicals listed in Table 2 were found at levels
above 10 parta per billion (ug/liter) in 16.6% of the wells tested and occurred in
3.1%2 of the wells at concentrations exceeding 100 parts per billion. Follow-up
investigations ‘and analysis confirmed consistent contamination with one or more of
these volatile organic compounds above 100 ppb in ten wells used for potable water.
These were removed from service.

Table 3 1lists other volatile halogenated compounds for which samples were
routinely analysed but which were found less often or which occurred only at low
concentrations. Group A lists compounds not found in any sample at a concentration
exceeding 10 parts per billion while group B contains five compounds which in one
or a few samples exceeded 10 ppb but which did not exceed 50 ppb. The compounds in
Table 3 were detected relatively rarely, the only one occurring in more than 5% of
the samples was one of the trihalomethanes, dichlorobromomethane, which was
detected 7Z of the time. As will be discussed later in this report, the trihalo-
methanes, may be formed in the chlorination treatment process of water.

Table 4 presents detection limits and percent detection frequency for the
eight volatile organic compounds previously listed in Table 2 and which preaent the
most serious groundwater problems. Frequency of detection ranges up to 26.8% for
.carbon tetrachloride. The frequency of occurrence reported for each of the vola-
‘tile organic compounds is obviously dependent on the Minimum Reportable Concentra=
ition (abbreviated MRC), which may differ for each chemical. This detection or
i lower analytical sensitivity limit ranges between 0.1 and 2.2 ppb for the eight
;compounds listed in Tables 2 and 4. The lower the detection limit, the more
»likely that gteater numbers of samples will be found to contain that particular
compound and thus this should be kept in mind when comparing the percent detection
of one chemical with another.




' Table 2. Volatile Organic Compounds with Widespread Occurrence in Groundwater

No. of Samples No. of Wells No. of Wells

Chemical > 10 ppb > 10 ppb ~ > 100 ppb
Carbon tetrachloride 6 5 2
Chloroform 24 24 3
1,2-Dichloroethane 22 18 0
. Tetrachloroethylene 16 16 2
1,1,1-Trichlorocethane 83 65 5
Trichloroethylene 52 27 12
Dichlorobenzene 8 8 2
Trichlorobenzene _4 4 1
' 215 167 25
Actual no. of wells* 111 21

*Numbers of wells are less than the totals in the columns because some
wells have more than one contaminant.

Table 3. Volatile Organic Compounds Found Rarely or at Low Levels in
Groundwater »

- Rare and/or concentrations less than 10 parts per billion:

Samples Maximum
Z > MRC : Concentration, -
: ppb
Fluoroform 0.8 3.5
Methyl chloride 0 N.D.
Methyl bromide 0.3 7.4
Vinyl chloride 0.4 9.5
Dibromochloromethane 4.8 2.4
1,1,2,2<Tetrachloroethane 2.1 2.7
Diiodomethane l.4 2.0

B. Not found at a concentration greater than 50 parts per billiom

Samples Number Maximum

X > MRC > 10 ppb Concentration,
ppb
Bromoform 1.5 1 34.3
l1,1,2=-Trichloroethane 2.0 1 31.1
Dichlorobromomethane 7.0 1 43.0
Dibromomethane 0.5 2 44.9
3.6 4 48.8

1,2=-Dibromoethane



Table 4. Frequency of Detection of the Eight Common Volatile Organic Compounds

: : : % Samples
Chemical : " 'MRC, ppb . : : > MRC

Carbon tetrachloride
Chloroform
1,2=Dichloroethane
Tetrachloroethylene
1,1,1=Trichloroethane
Trichloroethylene
Dichlorobenzene
Trichlorobenzene
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Without detracting from the seriousness of the threat that the volatile
compounds pose to groundwater, it should be pointed out that the majority of wells
‘'in this study do not contain detectable levels of these halogenated chemicals, and
that only a small percentage of the wells have high amounts. In analyzing the
data, it became clear that concentrations of a particular contaminant in the
samples did not represent a normal statistical distribution. Thus it is not appro-
priate to calculate average values, or means, for concentrations of a contaminant,
nor do median values (all less than detection limits) provide useful information.
Graphic methods, however, may indicate trends in the data. The following method
was tried for each of the major contaminants. Samples were listed in order of
increasing concentration of the contaminant and the percentage determined of
samples below given concentrations of the chemical. When the cummulative percent

~ of samples vs. concentration 1is graphed on regular (cartesian) coordinates, as
. shown in Figure 1 for chloroform, it is readily apparent that a few samples at the
‘upper end of the frequency distribution are highly contaminated, while most of the
samples have concentrations below detection limits. Because of this skewed fre-
.quency distribution, presentation of the data on semilogarithmic graphs 1is more
‘revealing. Semi=log plots for the eight common chlorinated organic chemicals are
1presented in Figures 2 through 9. Please note that the abscissa (horizontal axis)
shows only the upper end of the frequency distribution and that the scale has been
‘expanded in Figures 8 and 9. 1In Figure 2, for chloroform, two distinct regression
| lines may be drawn through the data points, with approximately the upper 4% of the
: samples lying along a line of much steeper slope. The two lines meet at a concen-
tration of about 5 parts per billion; this may represent an approximate break point
1in the data dividing a population of more directly contaminated wells from the
| maximum value of a more diffuse "background" concentration. It must be understood
 that "background" levels are also the result of human activity; these compounds do
inot occur naturally at levels we can detect. Because of the volatility and
‘widespread use of the halogenated solvents, however, low levels may partially
' result from atmospheric distribution, recharge from surface waters, or some other
indirect mechanism. On the other hand, high levels of contamination, represented
by data lying along the steeper slope, are more likely to result from direct
‘discharge of the chemicals into the ground relatively near the sampled well. This
'hypothesis, that the two regression lines represent differenc populations of wells,
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needs further testing by detailed investigations of specific sources of pollutants.

It can be seen in each of the other graphs that lines of two different slopes also

fit the data, more or less accurately, for the other seven compounds. Except for

1,1;1=-trichloroethane where the break point falls at about 25 ppb, the break points

for the other chemicals fall below 10 ppb. Carbon tetrachloride, shown in Figure

3, is not detected (above the MRC of 0.l ppb) in 74% of the samples; approximately

99% of the samples have concentrations below 5 ppb and the final 1% of the samples

range between 5 and 360 ppb. Figure 4 shows data for 1,2-dichloroethane; the upper

3% of wells have concentrations greater than 6 ppb. This compound is detected in-
about 6% of the samples and the maximum concentration found was less than 40 ppb.

Data for tetrachloroethylene is graphed in Figure 5. About 4% of the samples have .
concentrations between 8 ppb (the aproximate break point) and 90 ppb shown as the

maximum. Figure 6 depicts data for 1l,l,l-trichlorcethane, one of the most

ubiquitous of the volatile organic compounds measured. Above a detection limit of
- 2.0 ppb, 21%Z of samples contained this chemical, and the high break point (approxi-

mately 25 ppb) for the regression lines in the figure, further illustrates its wide

spread occurrence. The final 4% of the most contaminated samples then range from

25 to more than 600 ppb. Trichloroethylene, shown in Figure 7, also occurs, with
unfortunately high frequency in New Jersey wells. This chemical was detected in

more than 26% of the samples. About 10% of the samples lie along the line of

steeper slope which ranges from about 3 ppb to over 600 ppb. Various isomers of
chlorinated benzenes are represented in Figures 8 and 9. Dichlorobenzene, con-
sisting of ortho, para, and meta isomers, occurs above 10 ppb in 8 samples. More
than 8,000 ppb was found in one sample. The para-isomer was most commonly found,
however the ortho isomer occurred in the highest concentration. Trichlorobenzene
was found in 4 samples above 10 ppb with the maximum concentration approximately
450 ppbe.

These eight common chlorinated organic compounds occurred in a significant
" 'number of samples and occasionally at high concentrations. They are among the more

‘mobile chemicals in groundwater as discussed in the section on chemical movement in

aquifers. And because of their potential health effects these chemicals present

. the most serious cause for concern regarding contamination of New Jersey’s ground-

water.

. Pesticides and Related Compounds

Pesticides and their breakdown products, and related chlorinated compounds

such as polychlorinated biphenyls (PCBs) and benzene hexachloride isomers (BHC)
were detected in a significant number of well samples but usually only in very
small amounts. Table 5 summarizes results for this group. Occasionally initial
samples had concentrations slightly in excess of drinking water standards; this was
especially true for heptachlor and heptachlor epoxide which have stringent stan=-
dards of 0.1 ppb. Samples subsequently taken usually showed concentrations below
the standard, and thus the problems seemed either intermittent or tramsitory. Of
1118 samples included in this study, 39 exceeded either the 0.1 ppb standard for
heptachlor or heptachlor epoxide or 1 ppb for any other of these compounds. Some
wells are represented by more than one sample and some wells had multiple con-
taminants, so that these 39 excess values actually occurred in 31 wells. Of the 31
wells, 28 were potable (18 public supply, and 10 domestic). Resampling and followup
studies confirmed values above the standard or above 1 ppb for only three of these
potable wells however; two of these were public supply wells also contaminated with
volatile organic compounds. The third well was a domestic well adjacent to a man-
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ufacturing site where chemical use has occurred. These three wells were taken out
of service.

The compound in this group detected most frequently is =BHC, not itself a
pesticide, but related to lindane which is the}(Gamma) isomer of BHC. This
chlorinated chemical was detected in 43.5% of samples tested. DDE, the most
resistant of the breakdown products of DDT, was the next most commonly found
compound of this group, occurring in 12.3% of the samples. Although concentrations
of chemicals in this group tended to be very low, it is disturbing that they should
occur . at all in groundwater samples. These compounds are extremely resistant to
degradation and they have a great propensity to concentrate in fatty tissues of
organisms, including humans. Because of the envirommental and health dangers of
these chemicals, their use has been either banned or severely restricted. Even so,
it can be expected that analysis will continue to detect trace amounts for some
time to come. A case in point is DDT; this substance although banned since 1973,
continues to be found in environmental samples.

Table 5. Pesticides and Related Compounds

% Samples No. of Wells No. of Wells
Chemical > MRC > std > 1 ppb

PCBs
Arochlor 1016
Arochlor 1242
Arochlor 1248
Arochlor 1254
o~BHC :
@~-BHC
¥-BHC (Lindane)
Heptachlor
Heptachlor epoxide
Aldrin
Dieldrin
Chlordane
o,p’ DDE
o,p’ DDT
p,p° DDD
p,p° DDT
Endrin
Mirex
Methoxychlor
Toxaphane

&
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Metals

Metals occur naturally ian groundwater, so it 1s to be expected that they
were detected in wells in this study. The percent of samples in which a particular
metal was detected ranged from 0.8 percent for beryllium to 84 per cent for copper
as shown in Table 6. -

High concentrations of a particular metal are likely to be a result of pollu-
tion caused by human activity, although natural occurence may occasionally explain
the high value. Consistently high values of zinc, for example, in the Voorhes
State Park well may indicate naturally occurring zinc deposits in that area.
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Table 6 Metals

% Samples Number of Wells
> MRC : ' > Standard
Arsenic 23.0 1
Beryllium 0.7 -
Cadmium 2.4 4
Chromium 41.6 9
Copper 84,0 T*
Lead 48.8 13
Nickel 23.7 -
Selenium 4al -0 ;
Zinc 78.6 5% :

Total 39
Actual No. of Wells 29

*Standards for copper and zinc are secondary, for esthetic
rather than health related reasons.

Out of 1118 samples of well water analyzed in this study, there were forty-
seven occurrences of metal concentrations exceeding the drinking water standard.
In sixteen of these instances a secondary standard, set for esthetic purposes, was
exceeded and in the other thirty-one instances a primary health-based standard was .
violated. Secondary esthetic standards may be set when excess levels could cause
taste or odor, interfere with use of soap, or otherwise cause problems not related
.to toxicity. Because some wells were sampled more than once and because multiple
:contamination occurred in some wells, the forty-seven occurrences of metal con-
‘tamination above standards actually represent twenty-nine wells. Our study has
‘found that 1f a well is contaminated, it 1is not unusual for more than one con=-
‘taminant to occur. Twenty-nine wells, then, showed some evidence of ¢on;amination
‘by metals; of these, twenty-two violated primary standards and the other seven
‘exceeded secondary standards for copper or zinc. Of these twenty-two  wells, twelve
.were industrial or monitoring wells and ten were used for potable water. Follow=up
'analysis and investigation confirmed problems with metals in three of the potable
‘wells, two for public supply and one domestic. These three wells were removed from
‘potable use. Another potable well had variable values near the standard and 1is
ibeing closely monitored. Of the twelve non-potable wells, nine were confirmed to
be significantly contaminated with metals.

: A domestic well contaminated by arsenic was the most serious problem with
‘metals that was demonstrated in the groundwater study. The pollution of this well
iwas already recognized, the water was being used for 1irrigation only, and our
.sampling merely confirmed the problem. This well was ‘also heavily contaminated
with organics. A firm manufacturing arsenical pesticides on the property adjacent
 to that containing the domestic well is clearly responsisle for destroying the
utility of this water source.
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Cadmium was observed to occur above the drinking water standard of 10 ppb
- in three wells. One of these three was an industrial well used for process cooling
water, and also provided drinking water for employees of the plant. Upon sub-
sequent investigation and repeat sampling, concentrations of cadmium in this well
were below the standard. Because of the serious health risk represented by cadmium

continued monitoring of this well is necessary. The other two wells contaminated -

- with cadmium were monitoring wells at an industrial site in Salem county; these two -
wells also showed other contaminants.

During this study eight wells were found to exceed the drinking water standard
for chromium; however no confirmed level above the 50 ppb standard occurred in
wells used for potable purposes. Past studies of ground- and surface waters have
shown chromium to be widely occurring but with concentrations that are low and
variable. For example, a study by Durum and Haffty (1961) gave a range of 0.7 - 84
ppb chromium in U.S. rivers. Kopp and Kroner (1967) reported a range of 1-112 ppb
with a mean of 9.7 ppb. :

Nickel was detected in 24 percent of the groundwater samples in this study,
ttke maximum concentration being 600 ppb. Most detected levels were far below this
value. The usual range of ingested nickel for American adults is 300-600 ug/day,
liowever actual amounts can vary considerably (NAS, 1977). Nickel is not readily :
absorbed from the gastrointestinal tract, so very little ingested nickel actually
enters the body. Nickel may be a required trace nutrient, but the evidence for
this is still not complete.

0Of the metals tested, lead occurred above the safe drinking water standard
in the largest number of wells, thirteen. 1In only one case, however, did lead
contamination seem to be a problem in a drinking water well and here subsequent
“analysis showed lower results, below 50 ppb. This well needs continued monitoring
- because of the variability of results and the potential toxicity of lead.

Estimates of natural concentrations of lead in surface waters are on the
order of 1-10 ppb (Kubota et al. 1974). Kopp and Kroner (1967) reported mean
values of 33.9 ppb in delivered drinking water compared to a mean of 23 ppb in
untreated waer. This difference may be due to lead coming from the plumbing
system. Lead in old water pipes or in solder used in piping may, in fact, repre-.
sent a significant source of the metal in some areas.

Problem Wells

Of the 670 wells included in this report, thirty-one were found contaminated
to a serious degree. Table 7 presents a summary of wells in which confirmed
contamination occured. Five wells had contamination in more than one category,

- thus totals when added accross do not sum to the number of wells actually affected.
- Twenty polluted wells were used for industrial or monitoring purposes and eleven
‘had been used for drinking water before this study uncovered problems and the wells
were removed from potable use. The thirty-one wells are 4.6% of the wells tested;
" the fact that more than 95% of the wells tested in this study are considered
acceptable by current drinking water standards should not be cause for complacency.
Even though most wells in New Jersey are safe, the fact that 111 of the 670 wells
(16.62) showed some volatile organic contamination greater than 10 ppb, that
standards for metals were exceeded, if only temporarily, in 29 wells and that 31
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wells showed at least transitory problems with low levels of pesticides, serves to
demonstrate the vulnerability of groundwater to contamination. = Furthermore, this
study was conducted to determine "background" levels of pollutants. We did not try
to find specifically contaminated areas. Many investigations have been conducted
meanwhile by the Departmeat of Environmental Protection into specific cases of
groundwater contamination by toxic substances. These widely publicized cases
in addition to the results of this study demonstrate how easily groundwater may be
contaminated. The magnitude of the threat to public health and the exceptional
cost and difficulty of cleanup, if cleanup is even possible, mandate that every-
thing possible be done to prevent or minimize groundwater contamination prior to
its occurrence.

Table 7. Summary of High Wells -

. Volatile Pesticides Metals # of
Organics ‘ - Wells
Potable Wells with
confirmed contamination
_Public 9 2 2 9
Domestic 1 1 1 2
Industrial or Monitoring
Wells with High Levels 8 3 : 9 20

TOTALS 18 6 , 12 31
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II. SOURCES AND BEHAVIOR OF CONTAMINANTS

- Introduction

Our modern technological age has seen a tremendous increase in the avail=-
ability of natural chemicals mined and extracted and an overvhelming production of
‘synthetic chemicals. Inadvertently, and sometimes intentionally, large amounts of
these chemicals have contaminated our environment. Nationwide, chemical sales
reached a record 146 billion dollars in 1979, with New Jersey setting the pace in
virtually all areas of the chemical industry. In New Jersey, in 1979, chemical
sales increased 15.4% over the 1978 sales figures, an increase ome and one half
‘times better than the overall rate of increase in the U.S. Gross National Product.
Actual amounts of synthetic organic chemicals produced are staggering. In 1979,
nationwide production of benzene reached a record level of 1.7 billion gallonms,
16.3%Z greater than the previous year (Chemical Week, 1980). Of course, production
alone does not indicate the amounts entering the enviromment; most chemials are
used as intermediates in making other chemicals or manufactured products. The
exponential increase in the availability of chemicals since World War II has,
howrever, compounded the problems of environmental contamination.

Metals, of course, occur naturally in groundwater. But high levels often
represent pollution brought about by man’s activities. Arsenic, mercury, and
selenium, for example, have been used in pesticides. Such use now is less than it
used to be. Copper, in particular, has been used as a biocide, to prevent fouling
in pipes and on boat hulls, and to inhibit algal build-up in lakes and ponds.

Synthetic organics in the enviromment, particularly the halogenated organics
with which we are concerned in this groundwater study, result almost entirely
‘from human activity. There is evidence that minute amounts of some of the halo-
‘genated organics may be formed naturally, ‘but by far the major contribution to
pollution is anthropogenic (Siuda, 1980). ‘ | :

Volatile Organics

The low molecular weight halogenated organics appear to be the most trouble-
gsome of the three groups of chemicals covered in this study. Some of these com=
- pounds appear to be widespread at low levels in the state’s groundwater and in
addition to occur in fairly high concentration in a small percentage of groundwater
samples. High level contamination obviously results from a nearby source. Indus=
trial lagoons, landfills, leaking underground tanks, illegal dumping, and inadver- -
tent spills have all been implicated in these types of contamination episodes. For
very low levels of contamination, on the other hand, more complicated explanations
may be required in addition to the specific sources cited above. These additional
considerations include aerial transport of volatile organics with washout by rain
to the ground and subsequent percolation to aquifers, entering the groundwater from
contaminated surface waters in the aquifer recharge process, and widespread con=
sumer use and disposal of these solvents, as for example in laundry products and
septic tank cleaners. By such mechanism these compounds may enter the groundwater

in relatively small amounts, but over wide geographic areas.

-21-



Chloroform, one of the trihalomethanes, has wide use in the chemical
industry. It 1s an intermediate in the production pf other chemicals, particularly
mixed halogenated hydrocarbons such as the Freons . It is used as an industrial
solvent, as a fungicide and fumigant, and as an extractant for naturally occurring
substances. Considerable use of chloroform occurs in the manufacture of refrig-
erants and fire fighting agents. Until recently chloroform was used in ways

. providing direct human exposure - as an anesthetic and in a wide range of cosmetics
‘and toiletries as well as pharmaceutical preparations. Since 1976, when the
carcinogenicity of chloroform was established, such direct human exposure has been
restricted. Industrial production of chloroform in 1973 in the United States
exceeded 250 million pounds (NAS, 1977), and by 1978 its manufacture had risen to
355 million pounds. This production in the U.S. is estimated to constitute ap-
proximately one~half the world manufacture of chloroform (U.S. EPA, 1980). More
disturbing than the production figures alone is the estimate that about 2% of that
produced is released to the atmosphere as evaporative loss. Thus in 1978 in the
U.S. some seven million pounds escaped to the air from manufacturing. From this
source alone, it becomes clear that chloroform is ubiquitous in the atmosphere.
Measurements in New Jersey have shown air concentrations up to 31 parts per billion
‘at a site in Rutherford (Harkov, 1980). Pearson and McConnell (1975) have sug-
gested that the presence of chloroform and other halogenated compounds in surface
waters remote from any waste discharge could occur due to absorption of these
chemicals from the atmosphere by water droplets and return to the earth during
precipitation. Concentrations up to 0.2 parts per billion have been measured in
rainwater (U.S. EPA 1980). Aerial transport, while responsible for very low
concentrations, can play a role in the wider distribution of the volatile organic
‘compounds. '

: For chloroform and the other trihalomethanes, however, a more important role
{in distribution comeés as a result of chlorinmation. The use of chlorine to treat
‘drinking water as well as sewage has played a vital role in protecting public
‘health. Far more lives have been saved as a result of protecting against water-
‘borne bacterial disease than could be at risk from trihalomethane formation. Since
‘the turn of the century, life expectancy in the United States has risen dramat-
‘ically. Disinfection, to prevent communicable disease, has been a significant
.factor in the longer average life span. Cholera has been eliminated as an epidemic
-disease and typhoid fever changed from being ome of the leading causes of death to
‘a disease of minor significance. Two factors responsible for virtual elimination
-of water=bornme disease have been filtration and chlorination of drinking water
‘(Greenberg 1980). Chlorination of sewage, too, has been important in disease
.control. One very great advantage of chlorine as a drinking water disinfectant, is
‘that a bactericidal residual is maintained after treatment, affording protection
‘against disease contamination in the water distribution system. Any alternative
‘disinfectant must maintan this residual effect for ensured safety (Greenberg,
11980) . Clearly, no one now proposes to abandon chlorination without equally
effective and safe disinfection alternatives. Much research is now taking place,
‘however, to determine ‘ways to improve procedures to minimize the formation of
‘trihalomethane and other halogenated organic compounds without sacrificing safety
‘against disease (Jolley, et al., 1980). A study of chlorination practices at
‘sewage treatment plants in the Passaic River basin indicated that considerably more
'chlorine than necessary for optimum disinfection was being used (Jolley, et al.,
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1980). All too often, as with drugs or vitamins, people think that 1f a little
helps more should be better; just as this is not necessarily true in the personal
health situation, neither does it apply to "environmental health".

The role of chlorinatiomn in producing halogenated organic compounds has now
been well established (Rook, 1974; 1980). Although introduction of some compounds
may result simply because they are contaminants of the chlorine used, most result
from chemical reactions after chlorine addition has taken place. Reaction occurs
with such naturally occurring organic components as humic and fulvic acids
orginating from plant material, and with organics resulting from algal growth.
Surface waters ordinarily are much richer in naturally occurring organic material
than groundwater. Sewage, of course, contains a wide range of organic compounds.
In addition to disinfection for health reasons, chlorination is used to bleach
industrial effluents and as a preventive measure against biological fouling in
power plants and for other industrial sites. Chloroform is one of the most readily
formed chemicals as a result of chlorination. Other trihalomethanes, dichlorobro-
momethane, chlorodibromomethane, and bromoform, also are formed in lesser amounts.
- In marine and estuarine waters, greater amounts of brominated compounds are
apparently favored. Other halogenated compounds in addition to the trihalomethanes
also result from chlorination, many not yet identified (Jolley, et al., 1980). The
discussion of chlorination and the compounds resulting therefrom may seem more
relevant to surface water or to drinking water derived from surface supplies than
to groundwater. The point to keep in mind, however, is that groundwater aquifers
may be recharged from surface water under some conditions; low level concentrations
of chloroform and other halogenated organics thus may be transported underground.
Furthermore, chlorination contributes to ambient air concentrations of chloroform,
and thus to its wide distribution as discussed previously (Barcelona, 1979). While
aerial transport of chloroform, whether from manufacturing or chlorination, and
recharge from chlorinated surface waters might explain widespread distribution of
chloroform, the concentrations in groundwater as a result of these sources are
likely to be quite low, probably close to the lower limits of detection in our
study. Higher concentrations, and particularly those above the break-point on the
frequency distribution as explained in the results section, undoubtedly occur from
direct discharge into the ground.

Apparently, 1,1,l=-trichloroethane is one of the least toxic of the chlorinated
hydrocarbon solvents, and no evidence now exists that it i1s carcinogenic. It is
however, particularly widespread in the environment. During this study, it was
found to be the most prevalent of the organic compounds measured in New Jersey
wells. Approximately 70Z of the trichloroethane manufactured is used for cleaning
-and degreasing metal. In 1973 world wide production of this chemical amounted to
900 billion pounds. It 1is estimated that 92%Z of trichloroethane produced 1is
ultimately released into the atmosphere (U.S.EPA, 1980). Trichloroethane is not
easlly degraded; breakdown in the atmosphere is slow, and meanwhile rainout to the
ground and to surface waters can occur. This is one route whereby trichlorocethane
can enter groundwater. Su and Goldberg (1976) have reported that surveys worldwide
show trichloroethane to be particularly ubiquitous; it has been measured in
finished drinking water, in surface waters, rainwater, seawater, marine sediments,
marine organisms, and in surface snow in Alaska. These observations illustrate
. that atmospheric transport is significant in the worldwide distribution of

trichloroethane.
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One of the first major groundwater pollution incidents uncovered as a result
of this study was the contamination of the South Brunswick public supply well by
trichloroethane. Direct discharge into the ground resulting from a leaking under-
ground storage tank caused high concentrations of the chemical in the supply well
necessitating its being taken out of service. An extensive and excellently con=
ducted study has been carried out on this specific case under the supervision of
DEP’s Bureau of Groundwater Management (Geraghty and Miller, 1979).

Trichloroethylene, another solvent used primarily as a metal degreasing agent

"also shows up in a significant number of cases in New Jersey groundwater. - Unfor-

tunately this chemical has been demonstrated to be carcinogenic in tests with
mice. Trichloroethylene is used in the synthesis of other compounds, as a heat
exchange medium, a fumigant, and as a solvent. Vapor degreasing of fabricated
metal parts constitutes an estimated 90%Z of use. U.S. production of trichloroe-
thylene, commonly referred to as TCE, was over 450 million pounds in 1973. TCE may
also be formed in very small amounts during the chlorination process; an EPA
survey of water supplies nationwide showed values of 0.1 to 0.5 parts per billion.

Tetrachloroethylene, also commonly called perchloroethylene or PCE, is another
degreasing solvent predominantly used in cleaning. PCE also is used as a heat=

‘transfer medium and as a chemical intermediate, but by far the largest percentage

is used in dry-cleaning of textiles. In 1973 worldwide production of PCE exceecded
1.6 billion pounds, with more than 1 billion lbs. used as a cleaning solvent. An
estimated 85% of that produced ended up being released to the atmosphere, almost

‘half within the United States. Thus, for that one year alone, release to the air
in the U.S. of this carcinogenic chemical was estimated at 616 million lbs.!
‘Levels of PCE in New York City air have been measured at 9.8 ppb (mean 4.5 ppb) and
"in Bayonne at 8.2 ppb (mean 1.6 ppb).

The three primary degreasing solvents, trichloroethane, TCE, and PCE are used

\extensively in New Jersey. An EPA study released in 1979 indicated that there were

over 900,000 plants nationwide using these solvents in degreasing; of these 59,000

. operated in New Jersey. In our state close to 38,000,000 pounds of these solvents
. were released into the air in 1974 (Hoogheem, et al., 1979). While the primary

environmental fate of all three compounds is photo~oxidation in the troposphere,
washout from the atmosphere can occur resulting in widespread low level contamina-
tion. It is possible that this route contributes to some of the groundwater
contamination by these compounds found in the present study. The widespread use of
these compounds also increases the likelihood of direct discharge to the ground by
leaking tanks, spills, and careless disposal. The use of these compounds and other
chlorinated solvents as septic tank degreasers may also contribute to levels of

these chemicals in aquifers.

Also ubiquitous in the environmment and only very sloﬁly degraded, carbon

. tetrachloride, another carcinogen, is manufactured in very large amounts. World

- production in 1973 was 2.1 billion 1lbs., with most of this (1.8 billion 1lbs.) being
" used as an intermediate in the synthesis of other chemicals, especially fluorocar-
. bons. An estimated 44 million 1lbs. of carbon tetrachloride evaporated to the

- atmosphere in the United States in 1973. Very large amounts of carbon tetra-

" chloride may also be found in the atmosphere from the breakdown of tetrachloro-
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- ethylene; an estimated worldwide formation of 80 million lbs. via this route
occurred in 1973. Carbon tetrachloride is more resistant to degradation than many
of the other volatile halogenated organics; significant amounts reach the stratos=—
phere where breakdown by photolysis occurs with phosgene as initial product.
‘Again, washout may account for some low level contamination of groundwater.

, The substance 1,2-dichloroethane also known as ethylene dichloride is pro-

duced in tremendous amounts; U.S. production in 1973 exceeded 9 billion 1lbs.
Dichloroethane is used as a chemical intermediate, especially in the manufacture of
vinyl chloride and tetraethyl lead. It is also used as an insecticidal fumigant,
in tobacco flavoring, as a constituent of paint, varnish, and finish removers, as a
" metal degreaser, in soap and scouring compounds, in wetting and penetrating agents,
. and 1in ore flotation. The widespread use of this carcinogenic compound, with
"~ attendant chances for release to the environment, account for its showing up as a
groundwater contaminant.

Dichlorobenzenes, consisting of ortho, para, and meta isomers, serve as
.intermediates in insecticide production and in the manufacture of phenol and
various dyes. They are used as engine cleaners, as heat transfer media such as in
. cocling magnetic coils, and as solvents for resins and lacquers. Familiar consumer
use includes moth repellents and air deodorants; para-dichlorobenzene is a common
constitutent of urinal blocks. Trichlorobenzene, which also can exist as several
isomers, serves as a solvent for oil-soluble dyes, as a degreasing solvent,
.dielectric fluid, as an additive in lubricants and as an insecticide. The
- chlorinated benzenes are very resistant to degradation; they are apparently Some-
what more likely to accumulate in fatty tissue of organisms than the one and two
carbon halogenated compounds measured in this study.

Pesticides and Related Compounds

PCB, the commonly used abreviation for polychlorinated biphenyl, designates
~'a group of many related molecules and isomers. Depending on how many chlorine
‘atoms and the position of attachment to the two connected phenyl rings, more than
150 variations (isomers) are possible. Molecules with the same composition but
- different structure are known as igpmers. Technical grade mixtures, known in the
U.S. by their trade name, Arochlor , are numbered in a system indicating by the
last two digits, the average percentage chlorination. Arochlor 1254, for example,
is a mixture of isomers with an average of 54% of the available bonding places on
‘the molecule occupled by chlorine atoms. Behavior in the environment and toxico-
logical potency can differ among the isomers. PCBs are sparingly soluble in water,
but the solubilities generally are greater for the less chlorinated isomers. After
introduction to the enviroment of an Arochlor mixture, subsequent analysis may show
patterns of isomers different from the original composition because of the unequal
behavior; this is similar to the weathering behavior of petroleum oils which alters
their composition. More highly chlorinated PCB isomers have lower vapor pressures
and water solubilities and are chemically more stable and more persistent in the
environment. The lower chlorinated isomers may be more easily transported
-(Tatsukawa, 1976). However, even for the more highly chlorinated PCBs, laboratory
experiments have shown rapid volatilization from water. These results were con-
trary to what might originally have been expected based on solubility and vapor
pressure data. Considerable theoretical and laboratory work have shown the PCBs
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and other highly chlorinated organic compounds to have high fugacity (chemical
activity) contributing to volatization (Mackay & Leinonen, 1975). This work has
led to ome relatively simple procedure, the measurement - of an octanol-water
partition coefficient, which correlates well with environmental behavior and seems
especially predictive of bioconcentration factors. The octanol-water partition
coefficient can be roughly equated to 1lipid solubility. The Arochlors have been
used especially as heat transfer agents and as insulating dielectrics in such
electrical appliances as transformers and condensers. Their great stability even
at high temperatures and their non—flammability contribute to these uses. These
compounds have also been used in non-carbon copy paper, paints, and lubricants.
Before use of PCBs was restricted, very large amounts had been manufactured. In
contrast to pesticides, for which the amount liberated into the enviromment is
essentially equal to that produced it is estimated that only 20 to 30%Z of the
total production has been introduced into the environment. Although this sounds
advantageous, there 1s cause for concern. Whereas banning of a pesticide means a
virtual cessation of any new introduction into the environment after a short time
lag, much PCB remains potentially available for accidental release. Restriction
meant no new use, but all of the compound in already existing equipment will only
slowly be phased out. Because of their volatility and stability PCBs have been
transported atmospherically until now everything in the environment is contam-
inated. Air, water, soil, plants, birds, fish, man =-- whatever has been tested is
likely to show residues of PCBs. Concentration factors for PCB, that is the
tendency to accumulate in organisms, are among the highest for man-made organics
(Tatsukawa, 1976). The Hudson River and its estuarine system show heavy PCB
contamination bécause of massive discharges by a General Electric Co. plant into
‘the river above Ft. Edward, New York. The Office of Cancer and Toxic Substances
Research 1s currently monitoring PCB levels in organisms from the New Jersey
section of the Hudson River system. Fatty fish, especially stripped bass, have
been found with concentrations of PCBs above the FDA action level.

Aldrin, dieldrin, endrin, chlordane, heptachlor, and heptachlor epoxide are a
group of related pesticides known as cyclodienes. These compounds have been used
principally as preemergence soil insecticides for the control of corn rootworms,
wireworms, cutworms, and related plant pests, as seed treatments; as soil poisons
for ant and termite control, and for the control of the boll weevil and bollworms
on cotton. An estimated 600 million pounds of these highly chlorinated cyclic
organic compounds have been dispersed into the soil, air, water, and food of the
United States during the thirty years from their discovery and development in the
mid 1940s to the mid 19708 when most uses were restricted (NAS, 1977). Dieldrin is
the epoxide of aldrinm, and is more stable in the environment as are the other
epoxides in relation to their parent compounds: Thus in additionm: to being applied
directly, dieldrin and heptachlor epoxide result from applications of aldrin and
‘heptachlor respectively. Oxychlordane is the epoxide of chlordane; this breakdown
product has been found éxtensively through the U.S. (Suprock et al., 1980).
Heptachlor, in addition to being applied in its own right is a constituent in
technical grades of chlordane; thus chlordane (several isomers), oxychlordane,
‘heptachlor, and heptachlor epoxide can all be detected where chlordane has been
applied (NAS, 1977). The EPA banned aldrin and dieldrin on October 1, 1974 and
registrations for use of chlordane and heptachlor on agricultural crops were
suspended April 1, 1976. Chlordane continues in use for termite control and
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although restricted is still available to consumers. According to the New Jersey
Conservation Foundation, apporoximately 40 pounds of chlordane are used for long
term termite proofing in the basements and foundations of new homes in New Jersey.
Reapplications occur commonly when houses change ownership. The cyclodiene
compounds and their epoxides are extremely persistent in the environment (a prop-
erty which originally made them attractive as insecticides). Significant amounts
will continue to be measured years after use has stopped. From a study of dieldrin
in Iowa following decrease and then cessation of use, it was estimated that this
compound is decreasing in the environment at a rate of about 15% per year (Schnoor,
1981): In a nationwide survey of soil samples from military installations, resi-
dues of one or more products attribuable to chlordane were measured in 403 out of
1258 samples (Suprock, et al., 1980). Extensive sampling of U.S. rivers showed the
cyclodienes virtually everywhere at low concentrations (Breidenbachy et al., 1967).
These pesticides, in the parts per trillion level, may occur in drinking water even
after treatment. Over the past 15 years, suggested drinking water standards for
the cyclodienes have been continuously revised downward (NAS, 1977). In addition
to our measurements of chemicals in waters of the state, our office has been
testing aquatic organisms for pesticides. Levels of chlordane above of the FDA
guidelines have been found in fish and invertebrate animals from the Camden area
necessitating placing restrictions on fishing (Suchow, et al., 1980).

Before being banned for all except emergency use in 1973, DDT was one of the
most extensively used of the chlorinated pesticides. U.S. production, in its
heyday, was 176 million pounds per year and it was registered for use on as many as
334 agricultural commodities. An estimated 4.4 billion pounds has been used
worldwide, about 80% in agriculture and much of the rest for control of insect-
borne diseases such as malaria and typhus. DDT and compounds resulting from
chemical changes in the parent compound, DDD and DDE, are exceptionally stable in
the environment and 1like the other chlorinated pesticides have an exceptional
tendency to accumulate in organisms, especially in fatty tissue. The overall
bioconcentration factor from water to fish may exceed three million (NAS, 1977).
DDT is found in milk samples including human milk. Measurements of DDT in human
milk samples in the U.S. ranged from 0.04 to 0.16 ppm with an average of 0.078 ppm
(Curley and Kimbrough, 1969). :

Lindane is the gamma (Greek letter § ) isomer of benzene hexachloride.
Benzene hexachloride, or BHC, is more properly designated as hexachlorocyclohexane,
but its trivial name, BHC, 1is customary. The spacial arrangements of the six
chlorine atoms on the hexane ring give rise to differemt isomers, the other most
commonly found forms being designated ef (alpha) and e (beta). Technical grade
BHC is a combination of isomers manufactured by photochlorination of benzene.
Lindane, containing at least 99% of the ¥ isomer, is prepared from technical BHC
by selective crystallization. Lindane is relatively more soluble and less persis-
tent in the environment than many of the other chlorinated insecticides (NAS,
1977); a Japanese study predicted significant residues of BHC remaining in 1985,
however, even though use is now banned in Japan (Yamoto, et al., 1980).

Metals

The group of inorganic elements tested for in this study has sometimes been
commonly referred to as metals; technically, arsenic and selenium are non-metals
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In one instance a level of 13,700 ppb arsenic was found in a hot springs.
Usually, however, natural concentrations of arsenic in surface and groundwater are
quite low, although this element has a wide distribution. The average concentra=
tion of arsenic in the earth’s crust is about 2 parts per million (Fleischer,
1973). Median concentrations of arsenic in river waters in the United States are
generally below 10 ppb and the scattered data for groundwater concentrations
throughout the U.S., according to the National Academy of Sciences Report (1977),
indicate low 1levels, often below the 1limit of detection and perhaps averaging
around 1 ppb. The generally low levels and the mean near 1 ppb agree closely with
our findings in the present study. The average arsenic content in drinking water
is considerably below that ingested from other sources. The daily intake in the
U.S. of arsenic from food has been calculated to be 0.1l4 to 0.33 mg (Duggan and
Lipscomb 1969). Wine, yeast, and meat and shellfish are significant sources of
arsenic. Shrimp, in particular, may contain up to 170 parts per million arsenic.
Thus water, even if it contained the maximum permitted level, would supply less
than half the arsenic people ingest. Human activity can certainly contribute to
higher than normal arsenic concentrations in drinking water. In an instance in
Minnesota, a well unknowingly drilled within a buried disposal area for am asenical
grasshopper pesticide exposed those consuming the water to levels as high as 21,000
ppb. Thirteen people became 1ill as a result of this exposure. Natural levels of
arsenic 1in groundwater occasionally resulting from natural processes such as
vulcanism can lead to toxic exposure. The population of Antofagasta, Chile, were
exposed to toxic levels in their water from a volcanic area. In New Jersey, which
is fortunately not blessed with volcanos, natural high levels of arsenic would not
be expected; pollutant levels, when they occur are the result of human activity.
The very high arsenic concentration in one well in Cumberland County, measured in
this study, is such an example.

The environmental chemistry of arsenic is complicated; arsenic can exist in
four valence states dependent on redox potential, pH, and other factors and can
occur in chemical complexes and compounds, both organic and inorganic. At typical
groundwater pH ranges, arsenic forms the stable solids As 05 and As,0
(arsenic pentoxide and arsenic trioxide). These solid compounds have solubilit%eg
high enough that the dissolved forms can exist at concentrations well above the
permissible concentration in dgipking water. If oxidizing conditions are present,
soluble H AsOa, H AsO4 » HAsO and AsO occur. _Under mildly,reducing condi-
tions the predominant species are H_As0,, H_As0, , and HAsO o If stronger
reducing conditions and the presence of sulfur occur, insoluble sdifides are formed
which tend to 1limit availability of arsenic to concentrations below the safe
drinking water level. Under oxidizing conditions, however, dissolved concentra-
tions can exceed the safe limit. The fact that the dominant dissolved species are
uncharged or negatively charged (anions) suggests that adsorption and ion exchange
may provide little retardation to transport with bulk groundwater flow (Freeze and
Cherry, 1979). This transport behavior contrasts with that of the heavy metals and
increases the environmental hazard potential associated with arsenic.

Manufacture of electronic equipment such as rectifiers, photocells, and
xerography copiers uses selenium and this element, or its compounds such as
selenium dioxide, sodium selenite, sodium selenate, and iron selenate, are also
used in making steel, in pigments, glass, and ceramics. Industrial selenium is
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cadmium led to the outbreak of Itai=Itai (ouch—ouch) disease in a population along
the Jintsu River in Japan. Exposure occurred both through drinking water and
‘eating rice grown in contaminated water (Friberg, et al. 1971). The solubility of
"cadmium is dependent on carbonate content and pH of water. It is least soluble at
.8lightly alkaline pH values of 8=9 and becomes increasingly soluble under more acid
conditions. ' ’ - '

Concentrations of chromium have been reported to range from 0.7 to 84 ug/liter
in U.S. rivers (Durum et al., 1971). Chromium can exist in water in several oxida-
tion states, most commonly trivalent chromium (Cr III) or hexavalent chromium (Cr
'VI). Trivalent chromium, as a cation, is only sparingly soluble under ordinary
conditions, although increased solubility occurs under strongly acid conditioms.
In the hexavalent state, as the chromate anion (Cr0,), much greater .solubility
occurs, thus high concentrations can result. Natural chromates are rare; Cr0
in water usually indicates industrial pollution (USGS, 1959). The anionic form, as
chromate, would be expected to have greater mobility in groundwater than heavy
metal cations usually possess. This has been confirmed in several New Jersey
pollution incidents (Kasabach, 1980). ’ '

Copper is extremely common, both as a naturally occurring element and because
of its extensive industrial use. This metal is a required trace element; human
intake through food is estimated to be 2 to 5 mg/day. Except in rare instances
-copper in water represents a small fraction of the actual human intake. Although
copper is thus not likely to cause human health concern at levels found in ground-
water, this metal can be toxic to aquatic animals, particularly to larval stages of
some invertebrates (Waldhauer et al., 1978). Concentrations of copper in surface
waters therefore are certainly of environmental significance.

For the average American, lead in drinking water is a minor component of total
lead exposure, constituting about one~tenth or less of that ordinarily obtained
from the diet. Dietary lead ingestion is probably 100 to 300 micrograms per day
with absorption from the gut of 5 to 10 percent of the ingested amount (Tepper and
Levin, 1975). <Children, however, may absorb a considerably greater percentage of
ingested lead = as much as 40-50 percent in 2-3 years old (Alexander, et al.,
- 1973).  Lead intake from air may be 4 to 5 times higher than the average from
water. Total human lead exposure is however estimated now to be far above that
prevailing in prehistoric times - the levels that could be considered "natural".
Lead pollution can be traced back at least 5000 years to the development of tech-
niques for smelting and recovery of silver. About 400 times more lead was produced
as a byproduct, than the silver recovered. This byproduct found uses also, and its
early production by man marks the beginning of worldwide industrial lead contamina-
tion. During that early period, world lead production averaged 160 tons per year.
With the introduction of silver coinage in the Greek age yearly production
increased to about 10,000 tons and at the height of the Roman period, 2000 years
ago, lead production rose to approximately 80,000 tons per year. Lead production
declined during the middle ages, but with the onset of the industrial revolution,
production increased dramatically. Today worldwide lead production stands at about
3 million tons per year. As much as 300,000 tons annually may be admitted to the
~air as long lived industrial lead aerosols (Settle and Patterson, 1980; Schell and
"Barns, 1974). Lead has been spread throughout the earth by atmospheric transport
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'Patterson, 980)0 Although drinking water is usually a secondary source of lead,
occasional higher than ordinary levels occur as a result of local polluti
contribution from the water distribution system. Lead pipes are no longer
tionally used in drinking water systems but solders ‘and other compuL’f,"
contribute' a study of tap water compared to the raw water source's 2] %
approximate 40 to 50% increase picked up from the’ plumbing system'(Kopp>
CKroner, 1967) In natural water, lead concentration is usually no greater t
that allowed by the solubility of lead carbonate. “adsort
minerals in- sediments and soils, so that its mobility is limited in groundwater v
(USGS 1959). o :

Most of the nickel in surface and groundwater originates from man’s activities;
natural - levels are quite low, probably averaging 5 ug/liter or ‘less. As with
copper, human ingestion of nickel is much greater with food than from water (NAS,
1977)

. Zinc 1is an essential micronutrient in human and animal nutrition. This metal
is exceptionally common both as a naturally occurring element and as a result of
human activity. Zinc is commonly applied in fertilizers; some of the approximately

.22, 000 tons applied each year undoubtedly finds its way into rivers and streams nd
is leached to groundwater.‘ Although zinc is’ quitée common in water, diet is a‘m re
important source of this element. From a health standpoint zinc deficiency in some
areas of the world is a greater cause for concern than is ingestion of any like 4

'levels in water. Some studies suggest that zinc is protective against lead toxi—
city (NAS, 1977). "

.Behavior of Chemicals in Groundwater

Neither the high molecular weight PCBs and pesticide type chemicals nor the
metals appear to have much mobility in soil or gtoundwater. Both tend to get bound
to’ soil particles and are therefore held back traveling ‘much more slowly “than’ the
groundwater itself. The higher molecular weight chlorinated organic “c _pounds
apparently have a great affinity for already bound organic material on small soil _
particles ‘and thus they get adsorbed. ‘The’ metals, on the other hand form stable ‘
complexes with other minerals, or act in an ion—exchange system, tending to be
bound by electrostatic charge while releasing other ions such as sodium.ﬁ These
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processes of retardation of constituents are complex; in many respects, however,
they resemble processes of chromatography. Chromatographic techniques, which have
been developed as separation processes in chemistry and biochemistry, have been
intensively studied both theoretically and in the laboratory over the last several
decades. Thus they offer insights into the behavior of chemicals in groundwater.
Adsorption chromatography is the process most applicable to the behavior of the
organics whereas ion—exchange chromatography may help us understand how metals
behave. »

Before it is possible to understand the behavior of constituent chemicals in
groundwater however, one must determine the movement of the groundwater itself.

At times in the past, groundwater and surface water may have been regarded
and regulated as two separate resources; it should be recognized that they are
integral phases of a single hydrological cycle (McGuinness, 1963). This hydrologic
cycle consists of the endless circulation of water between ocean, atmosphere, and
land. Water precipitated to earth may run over land as in a stream or river or it
may infiltrate into the soil. In both instances evaporation contantly takes place
as well as exchange between surface and groundwater. At any one time an estimated
97% of all fresh water on earth exists as groundwater (Helweg, 1978). Once in the
ground, turnover or exchange of the water may be very slow; residence times in the
tens, hundreds or thousands of years are not uncommon (Freeze and Cherry, 1979).
Underground reservoirs, called aquifers, consist of the soil particles (sand,
gravel, clay, rock, etc.) saturated with liquid water. Movement of groundwater in
aquifers composed of wunconsolidated sediments, such as exist in southern New
Jersey, 1s more easily determined and predicted. than the movement occuring in
fractured rock aquifers found in the northern part of our state (Kasabach, 1980).
Quantitative mathematical models have been formulated to predict and describe
‘groundwater flow. Generally these follow from Henry Darcy’s original formulation,
outlined in 1856, that velocity of flow is proportional to the hydraulic gradient
(pressure head per unit of distance) with a constant of proportionality dependent
on hydraulic conductivity and porosity of the aquifer system. This '"constant" thus
" differs depending on whether the soil matrix is clay, sand, gravel; etc. Actual
application of hydrological theory to determination of real groundwater movement is
rather more complex than the simplified indication above. Numerous pumping tests
using monitoring wells must be made to estimate aquifer hydraulic conductivity and .
porosity. In the real world, aquifers are heterogeneous and porosity and con-
ductivity are not constant. With wells sometimes far apart, it 1s of course
necessary to make sure that they tap the same aquifer in order that pressure
measurements (hydraulic head) may be used to determine hydraulic gradients. In
spite of problems and complications, modeling of groundwater movement in uncon-
solidated sediments has become relatively feasible, and models of the Raritan-
Magothy=-Potomac and of the Farrington aquifer systems have been recently published
(Luzier, 1980; Farlekas, 1979). One such model has been used in a management
simulation of aquifer supplementation from the Delaware River (Harbaugh, et al.,
1980).

Hydraulic conductivity, the constant of proportionality in Darcy’s law is
influenced by the porosity of the aquifer medium through which water flow takes
place. Porosity is a measure of the connectedness of the tiny pore spaces in the
soil. Hydraulic conductivity 1is also a function of the fluid itself, its vis-
cosity, density, etc., so this must be taken into account when underground move=-
ment of other fluids such as oil or gas is considered. Differences in temperature
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‘and salinity of water can change its viscosity and density and thus its hydraulic
conductivity. This level of sophistication im the mathematical treatmefit of

groundwater movement howéver gets beyond the scope of this report. In any event,,
one very important point is that aquifer characteristics of underground formations

can vary tremendously,

distance. Thus, in the real world, conditions withid an aquifer are most likely
heterogeneous. Hydraulic conductivity varies over ai extremely widé range
depending on geologic material. TFigure 10 presents ranges of values for hyd
conductivity in various types of geological material. Depending on the material;
this parameter can take on values over 13 orders of magnitude. A range this great
is exhibited by only very few physical parameters. In practical terums it can be
very useful $imply to have an order~of-magnitude knowledge of the hydraulic conduc-
tivity of the aquifer (or of the barrier material) with which wé 4ré conceried:

1f hydraulic conductivity is the same in all directions of measurement,
the formation is "isotropic"; i1f it varies with direction the. formation is "aniso=-
tropic Just as aquifer porosity is not necessarily homogeneous, hydraulic
in the aquifer. Conditions of aquifer heterogeneity' and anisotropy cdn nmke
determinations of actual groundwater flow very difficult, Simple mat ical
models caninot be éasily adjusted to complex natural conditions, and umptions
based on field data must be used with great care. Ordinarily, for examplé, water
levels from well data can be used to plot lines of equal hydraulic potential and
the assumption 1is made that groundwater flow will occur 4t right angles to such
equipotential lines. Under anisotropic conditions, however; flowlines and equi-
poteiitial lines may not be orthogonal (mutually perpendicular) (Freéze and Cherry,
1979). Despite these difficulties, relatively successful mathematical models, or
descriptions, are being formulated for large, aquifer systems such as those of the
New Jersey coastal plain- Even when simplifying assumptions can be used, these
models depend on massive amounts of field data derived from well drilling logs,
well level measurements, pumping tests, etc., and require sophisticated computer
analysis. These models, while valuable on a regional basis; may miss localized
anomalous conditions (Walton, 1979).

[

Movement of groundwater in fractured rock aquifers, such as those occurring
i the northern part of our state, is considerably more difficult to determine
thdad for unconsolidated formations. Theoretically, Darcy’s ldw and all the
: analytical developments derived therefrom still apply (Snow, 1969y, although
complications can result, such as non-linear and turbulént flow in rock fractures
of wide aperture (Sharp and Maini, 1972) and changés in hydraulie conductivity in
fractured rock of low porosity as a result of expansions and contractions of
_ frdacture aperture under stress (Biot, 1955). A much more serious problem for
understanding flow in many fractured rock aquifers including New Jersey s8; is that
the geology where they occur is so complex that it 1is difficult to‘determine the
extent or spacial distribution underground of the formation. In addition hetero-
geneity and anisotropy, éven if they could bé measured are 50 complex is to
render most current mathematical modeling approaches impot :nt (Wolfe; 1977). AS &
result, determination of sources of pollutants by tracing bdck groundwater flow
when they occur in thése types of aquifers is very difficult (Kasabach 1980) .
In most northern New Jersey aquifers, rates of water movement dre not well kiown: -
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1 of modeling studies and the much better understood conditions in aquifers
of unconsolidated sediment, rates of movement of water id these latter
,tions are more predictable. ’

Pwﬂping of Wells creates "cohnes of depression » & decreases i the hydraulic

_ n‘ar the well. As can be deduced from Darcy $ l w; th
uli“ gradient influences groundwater flow. Shallow aquifers, especial y
quifers lacking an overlying confining layer,

ity of Camden (Kasabach 1980). When no precipitation aiid runoff are occuring
river flow is maintained by groundwater discharge.

As part of the interconnected hydrologic cycle, aquifers may bé subject to
stant variations‘ water levels and the velocity of groundwater flow ;ahange
Velocities within sand and gravel aquifers, the 1

In other aquifer
Ler Thompson and Hays (1979) traced Freon-11 up to
ce 1n a Texas limestone aquifer. Although the time of

mitance underground) and electrical resistivity measurements. Electrical resis-
‘tivity studies have also been used to map extent of underground pollution
(Saunders, 1980)- In an electrical resistivity survey, an electric c rreut is

5ode, aquifer limits may be defined or geographical variations‘infgroundwater
In depth profiling a series Jf readings at a single

'determine ‘thickness of sand and gravel aquifers overlying bedrock or to locate the




saltwater-freshwater interface in coastal aquifers. Information gained by surface
geophysical methods such as seismic and electrical resistivity measurements must be
treated as preliminary; this information must be confirmed and calibrated by test
drilling. Resistivity measurement, by itself, has proven insufficiently accurate
in some studies (van’t Woudt, et al., 1979), but the method can be very helpful in
providing data that lead to a more intelligent selection of test-well drilling,
thus minimizing the amount of drilling necessary to define plumes of contaminated
groundwater (Freeze and Cherry, 1979). Although much of our information on aquifer
extent is a result of painstaking analysis of the geological record from well core
data (Wolfe, 1977), newer methods have included use of tracer techniques. Such
techniques may take advantage of naturally occurring isotopes (both stable and
radio-active), and of accidentally or inteng}onally introduced tracer substances
(Rogers, 1978). Measuréments of tritium, ~“H, first introduced by atmospheric
atomic testing in the 1950°s, have been used to estimate turnover times of water in
aquifers. Freon-11, CCl.F, an exceptionally stable entirely man-made material
first produced in 1931, hds also been used in studies of groundwater age (Thompson
and Hayes, 1979).

In determination of aquifer extent we must also keep in mind the third
dimension -~ depth. In some locations, different aquifers may occur at various
depths with relatively impermeable layers (aquacludes) between them. The coastal
plain of New Jersey is characterized by such a layered system. But total separa-
. tion between aquifers is often incomplete. Farlekas (1979) cites an example, for

. the Farrington aquifer, of a geological mechanism leading to incomplete separation.

Near Sayerville, at some past time the Raritan River eroded the overlying Wood-
bridge clay and a more porous material was substituted. This same process may lead
to the opposite effect as where the ancestral Raritan River eroded through the
Farrington aquifer and the formation was replaced with relatively impermeable river
mud disrupting the continuity of the aquifer. The hydraulic connection between
parts of the Farrington north and south of the Raritan River is thus now restricted
. (Barksdale, 1937). This type of mechanism or some other with similar consequences
may explain discontinuities in the clay layer separating the Farrington aquifer
from the overlying 0ld Bridge aquifer in the Dayton area of South Brunswick Town=-
ship. Here, massive contamination of the shallow 0ld Bridge aquifer also comn-
taminated the deeper aquifer. An estimated 2.6 million gallons per day movement of
water recharges the underlying Farrington through the "holes" or "windows" in the
separating clay layer (Geraghty and Miller, 1979).

Understanding the movement of groundwater is only the first step in following
the flow and behavior of pollutant chemicals entering the ground. Some organics,
‘less dense than water, may travel on top of a water table aquifer; oils, gasoline,
and other materials have moved through the ground in this manner (Geraghty and
Miller, 1978). When pollutants enter surface water, mixing occurs and the pollu-
tant concentration becomes diluted; pollutants may also evaporate, oxidize, or be
attacked by aerobic bacteria. 1In the confines of an underground aquifer mixing .is
very slow, contaminants tend to move as a plume with concentration decreasing only
slowly. Prevailing lack of oxygen and of aerobic organisms further imhibit break-
down. Diffusion, the process by which molecules spread out with a net movement
away from their most concentrated zonme, occurs at a rate much slower than the
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usual bulk flow of groundwater itself. Hydraulic dispersion of the constituents,
brought about as a result of bulk flow, is the more usual mechanism by which a
al decrease in contaminant concentration occurs. Dispersion can be accounhed

solutes are sometimes designeted conservative . and include such ions as chloride;
Ci (Freeze and Cherry, 1979). Where interactions with the matrix (the ma

Organic substances in groundwater are subject to comnsiderations of solubility
and adsorption. Organic material already in the soil may adsorb compi
'through. Laboratory studies have indicated that the octanolnwa‘vr

‘and apparently little mobility in groundwater (Ellgehausen, et alo, lv 0
compounds, because of the way they were used, though are extremely '
throughout the environment, and are further spread by surface waters as a
storm runoff, remobilization of sediments, and other disturbances. Braun a
(1980) found that soil erosion should be regarded as a major factor in the !
port of insecticides into water systems; in their study, over 50% of the total
organochlorine insecticides were transported in the January to April period cor4 '
responding to spring thaws, low ground cover, and high amounts of suspended sedi-=
ment in surface waters. Because many storm sewer and sanitary sewer systems are
interconnected, pesticides may enter treatment plants. But a disturbing f v
regard to pesticide transport is that most sewage treatmeat processes“do
remove these compounds; they thus end up in effluent discharged into rivers

further transport (Saleh et al., 1980). The widespread transport of ‘the pi
compounds in air and surface waters helps explain their wide geographicalv
rence in groundwater at very low levels, even through groundwater mobility is ¢
for these compounds. : o

'degrees.
velocity of the water flow ‘to the velocity of the contaminant in the aq ifer’

~38%




Their techniques are also being used to help distinguish between adsorption and bio-=
degradation as mechanisms for reduction of groundwater contaminant concentrations.

Although some of the compounds they tested, such as napthalene showed evidence for

biodegradation (Roberts, et al., 1980), many of the chlorinated compounds were

highly refractory, passing through a biologically active aquifer with 1little

degradation (Rittman, 1979). The relatively rapid mobility (in groundwater move-

ment terms) and the ability to resist breakdown may help explain why the volatile

halogenated compounds seem to cause the most serious problems of those chemicals

tested, for New Jersey’s groundwaterse

Metals

Movement of heavy metals in groundwater is subject to several complicating
factors. Concentrations of the metals tend to be limited because of their low
solubility and their adsorption on clay minerals or organic matter. Characteris-
tically most trace metals in water have a tendency to form hydrolyzed sqﬁsieszgnd
to_form complexed species by combining with anions such as HCO,, 003, so,,
Cl , F, and NO,, or to form complexes with organic compounds: In ordeé to
predict mobility of metals it 1is necessary to know the concentrations of these
various complexes, but most chemical analysis usually only provides total concen=-
tration. Since formation of complexes, and other chemical behavior, is very much
dependent on oxidation=reduction (redox potential) conditions of the enviroment, as
well as the on pH (acid-=base conditions), these conditions are important in solu-
bility and mobility considerations. 1In anaerobic groundwater, the relative
insolubility of sulfide complexes usually limits trace metals to extremely low
concentrations. Such metals as cadmium and lead may be kept at low levels in
non-acidic conditions by the relative insolubilities of their carbonates. In
addition to. solubility constraints, mobility of metals may be strongly influenced
by adsorption processes. Usually water that percolates through soils in depleted
of its heavy metals in a relatively short time (Williams et al., 1974). TIon
exchange 18 a factor in reducing mobility of metals. Ion exchange mostly takes
“.place on colloidal size particle because these have a large electric charge rela-
tive to their surface area. Most clay minerals, such as the common aluminosili-
cates, consist largely of colloidal size particles; even apparently clean sands and
gravels usually have significant contents of colloidal particles intermixed. The
ion-exchange process consists of trading ioms for other ions already attracted to
the clay particles, such that the net electrical balance remains neutral. Divalent
iogs normally have stronger adsorption affinities than monovalent ions such as
Na' , so that it is usual that the heavy metal ions become bound (Freeze and
Cherry, 1979). 1If pH or redox conditions are altered as a result of human
activities, adsorption conditions may change considerably, with previously bound
metals released and their mobility altered. :



111, IMPLICATIONS FOR HUMAN HEALTH

Ltroduction

Determining the extent of risk involved in environmental exposure

te : 's. By dcute toxicity, we mean direct effects occuring immed
relft”_ely soon after exposure. 3 h the &c
poisc : symptoms may range, for example, from skin irritation, ,
dam e to death. It is highly unlikely that levels of chemicals usuall‘ foun
potable wells would cause acute toxic effects. v W r orii 3
with long term consequences such as genetic mutations which may cause birth defects
and cancer cannot be ruled out, even though occurrence attributable to such
" exposure will likely be rare. :

One contribution to thie recognition of an environmental role in carcin; éf
was brought about by uoting large changes in the incidence of 3oiie types of
in human populations which has migrated to different dreas. Thus possible g
.factors could be sorted out from factors linked to environment. In th

cancers had _an environmental cause . and therefore were theoretically €
(Maugh, 1979). The term environment must be taken in the sénse of exoge
extrinsic all outside influences impinging on the individual. Envi
factors thus include smoking, diet, and other behavioral and "life-style" factors
in addition to chemical pollutant exposure.

Cancer is not a single disease, but many diseases. Complex and multiple
causes may be responsible for some cancers. Despite decades of effort and billions
of dollars spent, there is still much to be learned about how uncontrolléd céell"
grovth is triggered. Currently there is considerable disagreement about the‘extent
to which chemical contamination contributes to cancer incidence and mortality. For
human populations, we have more reliable data on cancers caused by ex' ”

exposure. Yet the radiation data, for risk at law levels of exposure, is difficult
to interpret here too, there is disagreement concerning the risk. ByAcomparison,

response curve.

It had been thought that except for a few kinds of cancer such as lu”g cancer

steady. But recent very disturbing news from the National C,ncer [n's
on data from the last decade indicates significant increases in cancer incid
NCI found that over the period 1969 to 1976, cancer in white males incréased
percent and went up by 14 percent in white females (Pollack and Horm 1980), less
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than half of this increase is due to smoking (Schneiderman, 1980). If industrial
‘chemical contaminants are a factor in ‘this increase, Davis and Magee (1980) indi-
cate that this would be consistent with the long latency period for overt occur=
rence of cancer after exposure. There has been a vast increase in production, and
potential exposure to organic chemicals since the 1960s. For example, production
of tetrachloroethylene, shown to be carcinogenic in animal tests, has increased by
more than five times from 1960 to 1980, from about 250 million gallons to over l.4
billion gallons. Total synthetic chemical production has increased exponentially,
doubling approximately every seven to eight years since the end of World War II.
Total production of synthetic organic chemicals is now over 175 billion pounds per
year in the United States. Also disturbing is a recent study by Enstrom (1979)
indicating that lung cancer mortality among non-smokers has risen significantly
‘since 1935. This, of course, does not constitute proof of cause == Davis and Magee
(1979) caution "it is too soon to reach any conclusions about the magnitude of the
.cancer risk to the general population posed by industrial chemicals". Despite the
complexity of cancer causation, the difficulty of determining risk, and the mul-
tiple factors involved, it is clear that some cancers are caused by envirommental
exposure to synthetic chemicals. Diethylstilbestrol, vinyl chloride, bischloro-
methylether, some analine dyes, benzene, and polycyclic aromatic hydrocarbons are
some of the chemicals implicated in causing human cancer. Because of the uncer-
tainties in defining precisely the risks, industry has often been reluctant to
assume responsibility for any risk at all. Most chemicals are safe if handled
‘correctlys Only a small percentage of the more than 70,000 chemicals used in
commercial quantities have been implicated as carcinogenic risks even though tests
have favored suspected compounds. But testing is far from adequate or comprehen-
sive, and thus fairness dictates that the burden of proof be on those who would
declare chemicals safe and not on the general population who must suffer the
consequences, perhaps delayed 20 to 30 years, of mistakes in assessing riske.

Given that we know that cancer risks are real, but that precise quantitative
risk determination may not be possible, the congressional intent of the Safe
Drinking Water Act of 1974, (PL 93-523) is clearly justified. This act "requires
'~ the Administrator of the EPA to prescribe national primary drinking water regula-
- tions for contaminants which may adversely affect the public health." ..."because
of the essentially preventive purpose of the legislation, the vast number of
contaminants which may need to be regulated, and the limited amount of knowledge
presently available on the health effects of various contaminants in drinking
water, the committee did not intend to require conclusive proof that any contami-
nant will cause adverse health effects as a condition for regulation of a suspect
contaminant."

Ways of Measuring Health Defects

In order to determine carcinogenic risk, we must rely on three general
types of scientific studies. Evidence of risk is provided by epidemiological
methods, animal bioassays, and short term laboratory tests with bacteria and
mammalian cells.

Epidemiology

Epidemiology, the study of disease in populations, provides some of the
earliest evidence for the association of cancer with environmental agents. In 1775
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Percivall Pott pointed out the likelihood that the occurrence of cancer of the
scrotum in chimmey sweeps resulted from soot to which these young boys were con-

st’ftly and intimately exposeds It has been epidemiological evidence which has
implicated agbestos, arsenic, and benzene as human carcinogens. But epidemiology
¢an most easily analyze acute effects in humans, effects such as infectious
.diseases that occur shortly after the causal event. Latency periods of 20-30 years
and complex chains of causality make epidemiological studies of carcinogenesis
extraordinarily difficult. Perhaps this is one reason why some who would minimize
chemical hazards favor epidemiologic evidence in human populations as the only
relevant proof of carcinogenic risk. Among the many difficulties in trying to
rélate population data of cancer incidence or cancer mortality to exposure to
‘chemicals in drinking water are included the following:

a) There 1s often a long period of time after exposure before any evidence
of cancer is apparent - this latency period may be up to thirty years or
mores

b) People may move around considerably during this period, so that it is
very difficult to correlate place of exposure with disease incidence. In
addition people may commute some distance to work, and thus consume large
percentages of water in geographical jurisdictions different from their
place of residence. Use of bottled water and consumption of soft drinks.
introduces further uncertainly in the amount of exposure to water from
within the jurisdiction of residence. o

¢) It is very difficult to find closely matching controls for scientific
studies. Since epidemiological methods depend om comparisen of popula=
tions or in cohort studies on comparison with matched individuals, these
controls should be matched as closely as possible except for the sus=
pected exposure variable.

d) So called "confounding factors" confuse interpretation of results. These
are contributing factors to cancer, such as cigarette smoking which
obscure the contribution of the cause (i.e. chemicals in drinking water)
being investigated.

e) Dose data may be unreliable - since exposure over long periods of time is
the relevant factor, how can we know what past exposure has been - what
is the variability of such exposure? The present study indicates ‘that
‘variation of concentrations of chemicals in a single well can be con-
siderable tonth to month or season to ‘season.

£) Statistical variation within the epidemiological study may obscure the
results.

Despite the difficulties, ‘iepidemiological studies ‘have the advantage ofxdeter=
mining health effects to humantpopulations under actual cconditions of €Xposu
‘a nimber of instances it has been epidemiological evidence that has first
us to the risk of cancer from envirommental agents (Schneiderman, 1978).

Mapping of cancer mortality data, on a -county by county basis, for the whole
Unite States, by Mason and his colleagues at the National .Cancer

(1975) provided a tremendous impetus for further epidemiological studies
‘was a result of this cancer atlas, and the evidence for higher than average cancer
‘rates in ‘New Jersey, that contributed to bringing our program, the 0ffice-.of .Cancer
and Toxic Substances Research, into existence within the New Jersey -DEP. ‘Among
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epidemiological studies encouraged by or initiated as a result of the availability
"of county by county cancer statistics are those :specifically addressing drinking
.water as an environmental factor.. Initially these epidemiological studies tested
the assumption that drinking water derived from surface supplies was likely to
present a greater cancer risk than groundwater. Several of these studies show
positive associations between water source and cancer (Schneiderman 1978). How-
ever, these associations tend to be weak and beset with statistical uncertainties.

In view of the findings of the present study, in which it can be seen that
groundwater is not immune from contamination, epidemiological studies in which
associations can be made directly with measured water quality are to be preferred.
Cantor et al. (1977) demonstrate one such approach. In their investigation, data
on trihalomethane and other organic chemical concentrations from surveys conducted
by the Envirommental Protection Agency were used in a multiple regression analysis
with mortality rates for cancer sites from the NCI data. From these studies, it
was tentatively concluded that bladder and large intestine cancer appears to be
correlated with something in water, possibly with chloroform or other trihalo-
methanes. These quantitative studies are limited by the absence of data omn
exposure in past time periods and with inability to control for possible confound-
ing factors. These studies are currently being refined with more careful gathering
of quantitative data and the use of case=control design to minimize confounding
factors. NJ DEP’s Office of Cancer and Toxic Substances Research is participating
in such studies in cooperation with the National Cancer Institute.

Animal Tests

Animal tests under controlled laboratory conditions provide a particularly
valuable method for the determination of the carcinogenicity of suspected chem—
icals. Obviously, one cannot experiment with exposure to human subjects; human
epidemiology involves after~the-fact, inadvertent or accidental exposure of a
population. The agreement between animal data and human exposure studies is
extraordinarily good for what constitutes a carcinogenic chemical. With the
exception of arsenic, more than 82 chemicals for which there is some evidence of
human carcinogenicity also cause cancer in test animals. Of course, one cannot do
the correlation the other way around, by testing animal carcinogens on humans, but
at least s8ix chemicals: 4-aminobiphenyl, diethylstilbestrol, mustard gas, vinyl
chloride, aflatoxin, and bischloromethylether - were shown to cause cancer in
animals before epidemiological evidence confirmed their carcinogenic potential in
humans. Clearly, if a chemical causes cancer in another animal species, it should
be considered a human carcinogen. There is much less agreement on further inter-
pretation of the animal results, particularly regarding mathematical extrapolation
of risk vesus dose or amount of exposure to the chemical in question. Low doses of
a suspected chemical, concentrations approaching 1likely envirommental exposure,
would require hundreds of thousands of animals for a single test in order to
achieve statistical validity. This is clearly an impractical undertaking. Con-
sequently tests are carried out at high concentrations. One group of animals
receives the maximum tolerated dose, an amount just below that which would cause
acute or overt toxic effects. Another group receives a fraction, usually one-half
or one-tenth, of the chemical received by the high dose group. In order to esti-
mate risk at low levels of exposure, the accepted procedure is to extrapolate,
assuming that the risk is linearly related to the dose. Extrapolation based on the
linear model is one of the more conservative approaches, but support of this model
is not universal among scientists knowledgable in the field.
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Despite the difficulties in interpreting results, animals tests still remain

‘DNA. by 'various chemicals are a tremendous advantage in screening for
carcinogens. One of the most successful tests for mutag ic activity (st
developed by Bruce Ames at the University of California. Correlation of mutag
i with ahility to cause cancer in animals is hig&,
1979). o ‘

logical studies needed to compare results of exposure to human populations.
Determining Risk
Ihreghold

Whatever method we use for determining whether a chemical presents a chronic
risk to human health we are still faced with the question of qus

no lower 1imit below which risk does not occur.

Let us consider some situations with which we may be familiar in order to
understand the concept of thres"old. If one were to plot on a graph the aum| of
auto acciden._ versus fatalities, no threshold would be apparent si e ev n'ﬂ
single accident could be fatal. On the other hand; a gra h v
. speed at which crashes occurred will likely show some threshold speed below
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no deaths occurred. Anyone who has tried to start a old car with an almost dead
battery on a cold morning recognizes that sound of the slow turnover of the engine
~ that’s not enough to start = the battery is providing energy below the necessary

threshold. '

Why the emphasis on threshold? This concept has been a major source of con=-
troversy in the study of environmental cancer. The question of whether or not a
threshold exists is important in understanding the risk of chemical carcinogens,
particularly at the low doses involved in envirommental exposure. Unfortunately it
may not be possible to settle completely the question of threshold. Computer
simulation studies have shown it to be extremely unlikely to be able to distinguish
between a linear dose-response curve and a highly nonlinear curve with a threshold
even in a large-scale experiment involving several thousand animals per dose
level. For example, "By changing the outcomes for only 11 (eleven) animals out of
- 8000 in a set of data," according to one investigator, "it is possible to change
the dose-response curve from linear to highly non-linear. That small number 1is
well within the limits of both experimental variability and human error. It thus
seems that statistical analysis of standard animal carcinogenicity experiments does -
not now, and probably never will, resolve the threshold question." (Guess & Crump,
1976). o

The National Academy of Sciences reviewed the controversy about extrapolating
to low dose levels and concluded from these arguments that, despite all the com=
plexities of chemical carcinogenesis, thresholds in the dose-response relationships
did not appear to exist for direct~acting carcinogens. If they do exist, they are
unlikely to be detected and, hence, impossible to use. This means that there can
be no totally "safe" exposure to a particular carcinogen, nor can the term "margin
of safety" have any meaning. Any dose of a carcinogen must be considered to be:
associated with a risk, and even if that risk is vanishingly small, it must be
estimated. (NAS, 1977) ' : ' '

Risk=-Benefit Analysis

If no threshold exists, this means there is no "safe level" for a compound
shown to be carcinogenic. Clearly, however, the risk decreases as the exposure
gets less. Can we expect zero risk; that is, can we eliminate exposure to environ-
mental cancer causing agents? If not zero risk, what level of risk is acceptable?
Acceptable to whom and by whose choice? To minimize risk, what must be done? What
effort will be required and what will it cost? Who makes the decisions on the
course to follow? These questions go to the heart of current controversy about
cancer causing chemicals in the enviromment; unfortunately there are no easy
answers. One suggested approach is to undertake a formal risk-=benefit analysis,
even to express the results in terms of cost, a financial balance sheet. The
United States Supreme Court recently upheld a lower court’s decision requiring such
cost analysis for occupational regulations lowering the exposure standard for
benzene, a known human carcinogen. The risk—=benefit analysis 1f done rigorously
has the advantage of setting out explicitly all the factors which must be con-
sidered. One danger, however, is that the quantitative analysis will be taken as
more certain than it really is - numbers have a tendency to mask the underlying
unknowns. David Bazalon (1979), Senior Circuit Judge, United States Court of
Appeals for the District of Columbia, has pointed out: '"The growing use of
analytic tools such as cost-benefit analysis magnifies the chance that unrecognized
value judgments will creep into apparently objective assessments." And Arthur
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Upton, the director of the National Cancer Institute, has warned that misuse
of risk quantification could lead to public health castastrophies if regulatory
officials make the mistake of minimizing cancer risks on the basis of estimates
that fail ‘to réflect thé underlying uncertainties in the mathematical analysis.
¢ uncertaintiés include possibly large statistical ranges, the appropriateness
_ tion model, whether data from one species of animal is valid for
another, and numerous questions of experimental method in carrying out the biolog=
ical studies from which the data come. ' For example: "A given exposite to a
nogen may cause a very low incidence of tumors im ome species, whereas the
identical exposure may cduse a very high idcidence in another species. An
estimated risk of 4. 2 cancers per 220 million people, ds calciilated by extrapola-
tion from mouse ot rat data, might turn out in reality to be 48 low as ho human
cancer, or 4s high as 420,000 cancers. Although the occurence of very large errors
should be rare, each such error could be a catastrophe. One would not kinow such.
errors had occiirred until thany years after human exposure."

Zero risk is apparently not a practical reality. Some naturally occurring
chemicals are now kiown to cause cancer; othér environmental agents including
sunlight have been implicated as contributing to the cancer burden: - Synthetic
chemicals, some of them carcinogenic, have become widespread at trace levels in our
surroundings. The food we eat presents some risk and it 1s now becoming ¢lear that
it would be literally impoesible to eliminate all carcinogeéns from our diet (Hutt,
1978). In the present study, small amounts of trichloroethylene or carbon tetra=
chloride, or some other chemical shown to be carcinogenic in animal studies, may
,show up in someone’s private well. Switching to a public water supply tay not be
the logical alternative, however, because of the common occuréncé of chloroform or
other trihalomethares in chlorinated drinking water. Bottled water, available in
the supermarket, may also have minute traces of risk-associated chemicals. Thus
all the alternatives may have some risk, however slight.

i 'l'he actual degree of risk to human populations for exposure to low concen-
trations of cancer causing chemicals, is not accurately known. The risk can only
be approximated, within statistical 1limits, and, in fact, because of ‘the uncer-
Vtainties already mentioned, the approximations could possibly be in ‘efror by
several orders of magnitude. By the same token, benefits, many of them intangible,
are notoriously difficult to quantify. This does not mean that risk-benefit
analysis should not be carried ‘out. It may be worthwhile Just to have all the
risks and benefits clearly stated. Also, ‘the analysis may provide at least a
relat:ive ranking ‘of risks ‘of various chemicals. ‘But bécause of the uncertaintiesw,
results, particularly quantitative values from the method, must be ‘treated with
great skepticism. More‘ "er, we must be dware of other difficulties with risk=
benefit analysis. Individual and ‘societal evaluations ‘of risk ‘are quite different
(Starr and Whipple, 1980).» Perception of ‘risk or benefit may, in fact, differ,

‘V‘considerably from ‘that actually medsured. A case in point involves airplane -and

auto travel. re people express a fear of flying ‘than fear ‘to :go ?by ‘car, ‘yet
statistically air ‘travel 1is considerably safer. To ‘quote ‘David Bazalon 'again:
"The question ‘then is not whether we will have risk at all, biut how much risk, ‘and
“from ‘what 'source. Perhaps ‘even ‘more important, ‘the question is who ‘shall ‘decide."
'(Bazalon, _1979). Although the ‘scientific community, the regulatory ‘agencies,
industry atid ‘others knowledgable may be ‘expected ‘to provide, ‘as best ‘they ‘can, the
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information and judgements about risks and benefits from chemicals, their’s is
not the role to finally decide acceptable risk. That role is a societial respon="
sibility.

Health Effects of Chemicals Analyzed in this Study
Volatile Organic Compounds

The organic compounds listed in Table 2, are commonly referred to as volatile
halogenated organics. Except for the chlorinated benzenes, they consist of one or
two carbon atoms with various combinations of halogen atoms (chlorine, bromine,
iodine) attached. Although the volatile halogenated organics have acute
toxic effects if direct or high level exposure to them occurs, the threshold levels
for acute health effects are far above those concentrations found in potable wells,
or, in fact, likely to be encountered in drinking water.

For the volatile organic compounds measured in this study, acute health ef-
fects from amounts found in water are not the real issue. The more serious ques—
tions concern the chronic effects = the long term health consequences. The weight
of the scientific evidence points to a role in human cancer risk from exposure to
‘these chemicals. Some of them are now known to cause cancer in animals and at
least one, vinyl chloride, has been implicated in liver and brain cancers in
workers occupationally exposed (Rawls, 1980). Fortumately, vinyl chloride was not
picked up as a significant contaminant during this study. Chloroform, carbon
tetrachloride, dichloroethane, trichloroethylene, and tetrachloroethylene have
demonstrated carcinogenic potential in animal studies and these compounds do occur
in some New Jersey wells. The dichloro= and trichlorobenzenes and also 1,1,1-
trichloroethane have not so far been shown to be carcinogenic; such negative
results should still be viewed cautiously however, pending further testing.

Confirmation of suspicions that chloroform might cause cancer came with .
release, in 1976, of data from the National Cancer Institute’s long-term feeding
" study with rodents. Ingestion of chloroform resulted in hepatocellular carcinoma
in male and female mice, kidney epithelial tumors in male rats and benign thyroid
tumors in female rats, (NCI, 1976). Carbon tetrachloride has caused hepatomas in
mice, hamsters, and rats. Testing of trichloroethylene in mice caused both males
and females to develop hepatocellular carcinoma. In 1978, experimental evidence
also implicated tetrachloroethylene as carcinogenic and more recently dichloro-
ethylene has been added to the list of cancer causing compounds. The Federal
Environmental Protection Agency has recently released estimations of risk from
ingestion of certain chemicals in drinking water. For those organic compounds
included in this groundwater study the estimates are given in Appendix A.

Pesticides and Related Comgbunds

Polychlorinated biphenyls (PCB’s), dieldrin, aldrin, chlordane, heptachlor,
lindane and other BHC isomers, and DDT have all been shown to be carcinogenic: in
tests with animals. Concentrations of these compounds, when detected, were
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generally very low (usualy less than 1 part per billiom) in the well samples but
less cause for concern. In contrast to the volatile _

uses and restricted to use for termites only, in 1976.‘ In 1977 PCB use was
severely restricted. Because of the past patterns of use of these compounds and
the fact that they do not break down easily, they are present everywhere in t
environment in trace amounts. Curley and Kimbrough (1969) measur L
human milk ranging from 60 to 156 ppb with an average of 78 ppb. 2a8Ure
PCBs in milk of nursing women have shown concentrations as high as 10 6M

‘a mean of 1800 ppb for all samples (USDHEW, 1976). 1In a study of over 1400 b oas—
says of human fatty tissue, during the years 1970 through 1974 yearly avhrage

’7 800 ppb in 1974 (NAS, 1975). ' : ,
»these compounds is justified. Public health concerns also ma‘ ate our cor
sampling and analysis for these chemicals in the environment of New Jersey.

Arsenic is ‘a well known and ancient poison. The more common acute toxic
effects, however, occur at levels considerably greater than any concentra io s
have found in groundwater. Arsenic is relatively rapidly excreted and thus would
not have a tendency to build up in the body (Peoples, 1964) . Chronic effects of
long term exposure to arsenic, on the other hand, are clearly of concern at levels
of arsenic shown to occur both naturally and as a result of pollution. Studies in
Taiwan of people exposed to arsenic at a concentration in the range of 500 parts
per billion from artesian wells that have been in use for almost fifty years h’.e
.shown considerably higher prevalence rates for skin cancer (Tsang et al. 1968).
Other groups exposed to high concentrations of arsenic in drinking water have also-
been reported to have increased incidences of skin cancer (Bergoglio, 19643
Zaldivar, 1974). The National Academy of Sciences Committee studying the safety of

in carcinogenesis and has recommended additional studies. Unfortunately good animal
models for human effects are lacking. The committee warns that it is possihle that
the current interhm standard (50 ppb) may not provide an adequate margin of safety.

Beryllium may be a particular occupational hazard when the means and route of
exposure are beryllium dust to the lungs. Beryllium is apparently not translocated
to the lung from other parts of the body. The National Academy of Sciences
drinking water panel was concluded that beryllium is relatively harmless when

- =48~




ingested in food and water, except at very large continuing doses and that it does
not present a hazard in drinking water (NAS, 1977). N

Contamination by cadmium of an area in Japan leading to a disease they named
Itai-Itai (ouch-ouch) was painful testimony to the seriousness of cadmium toxicity
(Friberg, et al., 1971). Although evidence of human carcinogenicity is not sub-
stantial, cadmium has been shown to be an animal carcinogen and also to cause birth
defects in rats (Chernoff, 1973). Results from this study of groundwater do not
implicate cadmium as a serious threat currently in well water in New Jersey. The
health risks that cadmium poses, however, mandate continued vigilance.

The health effects of chromium present a complex picture with questions still
unanswered. The toxicity appears to depend on the valence (oxidation state) of the
metal; transformations from trivalent to hexavalent chromium can occur both in the
environment and in the body. There 1is considerable agreement that trivalent
chromium is a required dietary trace cofactor. On the other hand, evidence exists
that hexavalent chromium may cause cancer when inhaled in high amounts likely to
occur under occupational conditions. Non-occupational exposure, and particularly
that which occurs through ingestion of the metal at concentrations which normally
occur in food and water, does not seem to present a significant hazard (NAS,
1977) .

The National Academy committee did not consider nickel to be of concern in
drinking water, because of its low toxicity when ingested and because food contains
considerably more nickel than is likely to occur in water. The committee concluded
there 1is no present need to establish nationwide 1limits for nickel in drinking
water nor 1is there a pressing need for further research about nickel in drinking
- water (NAS, 1977).

Because of extensive worldwide contamination with lead, health effects
studies in animals and even chemical analysis of trace levels of this metal are
extraordinarily difficult (Settle and Patterson, 1980). Interference in the
biosynthesis of heme, the component in red blood cells responsible for oxygen
transport, is one problem thought to be caused by lead at only modest increases
" above typical levels (Zielhuis, 1975). There is some concern that lead exposure,
particularly in children, may lead to neurological deficits, such as slowing of
transmission of messages along nerves. Lead is suspected of increasing risks of
~ ‘mental retardation (Beattie, et al.,1975). Although eating of lead=-containing
‘paint chips, available more commonly in deterioratimg neighborhoods, has long been
thought to be a major source of exposure to young children, other sources such as
lead recovery operations are also available and can present health problems. In
‘view of other possible sources of environmental exposure to lead, the National
Academy of Sciences committee on Safe Drinking Water has commented that the present
standard of 50 ppb lead in water may not provide a sufficient margin of safety,
particularly for fetuses and young children (NAS, 1977). The Office of Cancer and
‘Toxic Substances Research is undertaking a detailed study of exposure to lead in"
one of New Jersey’s older cities. Clearly, much more needs to be known concerning

- the health risks posed by lead exposure.
Data from the present study show that copper and zinc concentrations occasion-

~ally exceed the interim secondary drinking water standards. Secondary standards
‘are set for esthetic purposes rather than for the health related reasons involved
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in primary standards. The standard for zinc, @ secondary one, is 5,000 ppb.
However, no adverse health effects are thought to occur below 40,000 ppb. T
even for the highest concentration found in this study, zinc is not a health ]
in New Jersey groundwater. Copper also did not occur above a concentration (about

5000 ug/1) thought to be any risk to human health.

Selenium was not found to occur above the safe drinking water standard. This
element, while toxic at higher concentrations, is known to be a ‘requi: ed ‘trace
element in human nutrition. Copper and zinc, also required, serve as cofactors in
a number of enzyme reactioms in the human body.




APPENDIX A - Risk estimates for organic carcinogens

The U.S. Environmental Protection Agency has published
estimates of cancer risk, based on extrapolations from animal
data, for those chemicals in our study which have been deter-
mined to be carcinogenic. The detailed methodology for these
estimates is given in the Federal Register Nov. 28, 1980, pages
79351-79353. The risk estimates are given in terms of the
- concentration of the chemical in water (in micrograms per liter,
or parts per billion) which if consumed daily over a 70 year
life span would lead to an increased risk of one incidence of
cancer per 100,000 people. '

Concentration for
1 in 100,000 cancer risk-

Chemical pgb
Trichloroethylene 27
Vinyl chloride - 20
Tetrachloroethylene 8
Carbon tetrachloride 4
Chloroform and other trihalomethanes 1.9
Lindane (§-BHC) Lo 0.19
@-BHC A ; , : 0.16
@BHC ' : , ﬁ ‘ Lo 0,092
Toxaphene 0.0071
Chlordane 0.0046
Heptachlor 0.0028
PCB 0.00079
Aldrin 0.00074
Dieldrin 0.00071

DDT and metabolites ‘ 0.00024

-
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GLOSSARY

FORMATION ABBREVIATIONS:

" Tbh = Beacon Hill Gravel
Tch = Cohansey Sand
. Tkw = Kirkwood Sand
Tsr = Shark River Marl
Tmq = Manasquan Marl
- Tyt = Vincentown Sand
Tht = Hornerstown Marl
Krb = Red Bank and Tinton Sands
Kns = Navesink
Kmw = Mount Laurel and Wenonah Sands
Kmt = Marshalltown Formation
Ket = Englishtown Sand
Kwb = Woodbury Clay
Kmv = Merchantville Clay
Kmr = Mag. ' * and Raritan Formations
Trb = Brunswick Formation
Trl = Lockatong Formation
Trs = Stockton Formation
bsk = Skunnemunk Conglomerate
Dbp = Bellevale Sandstone and Pequanac Shale
. Kmo = Marcellus Shale and Onondaga Limestone
Dkn = Kanouse Sandstone
- Des = Esopus Grit
Dob = Oriskany and Becraft Limestones
Dnc = New Scotland, Stormville and
Coeymans Formations
Sbd = Late Silurian Formations
.Shf = High Falls Formation
.Ssg = Shawangunk Conglomerate
Sd = Decker Limestone and Longwood Shale
Sgp = Green Pond Conglomerate
Omb = Martinsburg Shale
Oms = Manhattan Schist
Ojb = Jacksonburg Limestone
Cok = Kittatinny Limestone
Oe = Epler Formation
Or = Richenback Dolamite
Ca = Allentown Formation
Cl = Leithsville Formation
Ch = Hardyston Sandstone -
F1 = Franklin Limestone
Trbs= Basalt Flows
Trdb= Diabase
sp = Serpentine
ns = Nephelite Syenite
bb = Basic Volcanic Breccia
gr = Granite
gb = Gabbro
gn = Gneiss
1gn = Losee Gneiss
bgn = Byram Gneiss
wgn = Wissahickon Mica Gneiss
pan = Pochuck Gneiss :
Fnd = Formation not determined

Quaternary Sands

%

. FORMATION ABBREVIATIONS:

Qn = Moraine L

Qtm = Terminal Moraines of the last -
(Wisconsin) glacial epoch

Qrm = Recessional Moraine (Wisconsin)

Qsd = Stratified Drift (Wisconsin)

Qed = Early Drift (Wisconsin)

Obs - = Beach Sand and Gravel

Qoam = Cape May Formation

Qrd = River Drift

Qps = Pennsauken Formation

Qbt = Bridgeton

Qal = Alluvium

msk = Skarn

Rec = Recent

pC = Pre-Cambrian

TECHNICAL ABBREVIATIONS:

Ag = Silver
Al = Aluminum
As = Arsenic
Ba = Barium
BOD = Biological Oxygen Demand
Ca = Calcium
Cd = Cadmium
Cl = Chloride
(N = Cyanide
QOD. = Chemical Oxygen Demand
Cr +6 = Chromium
Cr = = Chramium (hexavalent)
Cu = Copper
DO = Dissolved Oxygen
F = Flouride
Fe = Iron
Hg = Mercury
K = Potassium
Mg = Magnesium
mg/1 = milligrams per liter
Mn = Manganese
Na = Sodium
NJPDES = New Jersey Pollutant
Discharge Elimination System
Ni = Nickel
NO3 = Nitrate
Pb™ = Lead
PBB = Polybrominated biphenyl
FCB = Polychlorinated biphenyl
ppm = parts per million
Se = Selenium
Si = Silica
S0, = Sulfate
cf = Trichloroethylene
TDS = Total Dissolved Solids
Zn = Zinc



Al

Accidental (A)

Gulf, Port Monmouth, Monmouth Co., ,

Approx1mately 3500 gallons of gasolme 1n ground water.,
Recovered 2000 gallons from tank area and 1000 gallons £ dﬁ
production well. Cleanup finished on 11/8/76 - Case closed

A-2

Exxon, M111v1lle, Cumberland Co., )

) Approxmately 8000 gallons of gasollne was reported to be

in the groundwater Recovered 10,500 gallons: Publlc.supply
well 500 ft. away was closed and Exxon used bacterial actlvatlon
to remove remammg gas. Case closed.

spring ‘763

Arco, Duck Island Trenton, Mercer Co.,
: Approxmately 2500 gallons of AROO supreme was spllled e
to overfill fram plpelme. Cleanup was by excavatlon of 250
cubic yds. of soil. Several monitor wells were intalléd.
Area i5 underlain by peat. Case closed

Ad

Dover Sewer Althor ty, Lavalette, Dover 'Np. ’ Ocean Co. i

Approxlmately 3000 gallons of diesel oil was spllled
ground water. Well at site removed several hundred gallons,
and flooding was used to remove the rest. Case closed

Wanaque—Mldvale School, Passalc Co.; ;
Unknown amount of fuel oil leaked fran underground ‘
and appeared 1n stream approxmately 200 ft. away._\

renewed 1eakage. Large volume 0il involved. 10/80 Re
system installed. 5/81 System functionhing as ant1c1p‘a
seepage. to brook Has ceased. Approximately 50,000 gallons of
fuel oil recovered.

Ingersol Rand Phlllpsburg, Warren Co., .
Approxmately 45,000 gallons of fiiel 011 lost 1n 1945. _

0il was then found ih a néw well on the 51te, 500-800 ft.

from spill site; No recovery. New well fouled. o

A-7

014 Deal M., Eatontown, Monmouth Co., ‘

Well contammated with organic chemlcals, 'I'CE
tevealed people contaniinated their own well._ Used a 1 ib ¢an
of "spray and wash" per week for 52 weeks. Well closed.
Home connectéd to publi¢ water supply. Case closed.

West Shore Lake Hopatcong V. Sussex Co.;
Wells contammated on Adeliphi drlve. ngh TIE, Sl, Mn, ;
Fe, Cl. Pollution source suspected to be septlc systems and

. iron smeltmg slag.

Agway, Flemington Junction, Hunterdon Co., .
) Area of many petroleum product spills. Fouitr wells are
contaminated; deepest are 170 feet. No cleanup underway.




A-10

Hess 0il, Lakewood, Ocean Co.,
Leaking tank; gasoline showing up in telephone manhole
(Exxon-1000 gallons by 3/21/77). Borings by Exxon indicate

‘traces of gasoline around Exxon station and to the Southeast.

Borings both up and down gradient of the Hess station indicate
Hess is the source of the gasoline. 18,000+ gallons of gas
removed. Case closed.

3/77

A-11

South Orange Water Department, South Orange, Essex Co.,
Gasoline in ground water. There were 26 possible sources

and the entire South Well Field had a gasoline taste and odor.
Well field shut down. All sources pressure tested and some
wells drilled. Most severely contaminated wells pumped to
waste for 2 1/2 years. Well field returned to service in
July 1979. A second gasoline incident occurred in the same

3/77

Trb

A-12

well field in early 1981. Problem abated in two months time.

Hess 0il, Middletown, Monu:.iiith Co.,
Hess gasoline station on Rt. 35. 4400 gallons of gasoline
unaccounted for over a two day period. Recovered 7100

3/77

A-13

_gallons by recovery wells. Case closed.

Private wells, Manahawkin, Ocean Co.,

0Oil, grease, and volatile organics found in wells. It
appears as though any leaks or spills in the area of Meenan
0Oil Co. or Forte Oil storage would flow towards the dewatering

wells and thus across the private wells having the contamination

problems. The dewatering operation has been stopped and the
water quality has gradually improved. Problem appeared to be
caused by excessive lowering ground water level. Wells
were ordered closed on or after 5/5/77.

- 4/77

Qcm/Tch

A-14

Rubin Home, Franklin Twp., Samerset Co.,

A domestic well was contaminated with what appears to
be sewage plus hydrocarbons(gasoline?). Well should be
abandoned since they have city water. Case closed.

5/76

Trb.

A-15

Maschio's Restaurant, Lyndhurst, Bergen Co.,
Contaminated well used by Maschio's for air oonditioning.
Gasoline or diesel fuel present in well.

6/77

Trb

A-16

Mrs. Horman, Arrighi Drive, Warren Twp., Samerset Co.,
" Contaminated damestic well with a strong odor, presumably

fuel oil. There were three possible sources; 1) home fuel

tank 2) 1000 gallon fuel o0il spill in 1976 3) buried gas
tank 500 ft. away. '

Trbs



A-17

Hardmg 'IWp. ' Morrls Co.,

. 2-6, 000 gallons leaked from a Sunoco. (Mohawk 0i1 Co ). gas ,
stat1on on Rte. 202. Four domestlc wells contain 51gn1f1cant
amounts of gasollne.v Recovery effort underway as of 10/11/77
from two recovery wells., Recovery. totalled several 100 ‘
gallons. A 500 foot well was drilled for the most affected
supplles. Case settled out of court. All mon1tor wells
(except one) are clean as of 5/81 Case. inactive.

A-18 |

Mt. Arhngton wells, ,MOI.’I.’IS Co.,

Contamination of several private wells by a gasollne Splll
at Exxon station in 1970. Station now owned by Getty. Well
at Neighborhood Inn started to pump gas in July 1877. Ek
has performed borlngs. in 1978-1979 Exxon replaced wells nd
thése subsequently became contaminated. Exxon is to hook-up
the homes to a central water system in 1980. ' :

CGE/GR

A-19

Amoco; Neptune ’IWp. v Monmouth Co.,

Located on Rte. 33 and Rte. 35, this station may Have 1ot
between 15-30,000 gallons. There was recovery fram 6
holes and 4 12 x 24 well. Case is now closed.

Sprirg’ 77

‘Aezo

Arco, Hammonton, Atlant1c Oo. ’
Approxmately 2000 gallons of gasoline were leaked and 1200
+300 dallons were recovered from the ground. D1tch recoV'

method was used and continued until Fall '78. Recovery system

has been removed and case is closed.

A-21

Amoco, Leonla, Bergen Co.,

Approxmately 8000 gallons of gasollne leaked and 70 +200
gallons were recovered. Recovery was continued and lea
tank was removed. Gasoline perlodlcally appears in storm _
and sam.tary sewers. Eb(plosnneter 1nvestlgat10n of I.eonla s
sewer system was performed in Summer of 1979. No problem.
Case closed. : -

THAB/TES. .

A-22

Amooo, Morrlstown, Morrls Co.,

Approx:.mately 3000 gallons of gasollne leaked andS

was terminated in fall of '78. Case closed.

A-23 1

Min Wax, Cllfton, Passalc Co., .
2650 gallons of mineral Spirits were lost via del

into the wrong pipe. Approxnnately 300 gallons recovered

and contammated soil removed to the E‘dgeboro Landfill. cCase

closed éven though 2300 gal not recovered. ’

Trb




-A-24

Coastal 0il Co., Passaic, Passaic Co.,
Unknown amount of #2 fuel oil lost; some into the Passaic

. River and some into the ground. Recovery wells (2") installed

along bulkhead and inside tank dike. Very modest recovery
and sheen into River cut off by repairing bulkhead. Seepage
has dissipated and case closed. ,

8/78

Qal/Trb

A-25

Shell, Rte. 4; Paramus, Bergen Co.,

Unknown amount of gasoline. Leakage occurred below ground
into tributary of Passaic River. Recovery and absorption along
bank. Old tanks removed and replaced with a 10,000 gallon
fiberglass tank. Recovery totalled few hundred gallons. Case
closed.

8/78

Trb

A-_26

Shell, Rte. 17; Paramus, Bergen Co.,

Supposedly 1300 gallons of gasoline lost, but evident-
ly a false alarm. No leaks observed, and tanks were replaced
with no gasoline loss. Closed.

8/78

Trb

A=-27

Coastal Services, Paulsboro, Gloucester Co.,
Unknown amount of oil/chemicals in groundwater. Lagoons
seem to be primary cause of contamination. Groundwater

8/78

Rec/Kmr

A-28

decontamination is underway.

Air Products Corp., S. Brunswick, Middlesex Co.,

A loss of several thousand gallons of vinyl acetate
into surface drainage ponds due to reactor failure. This was
pumped into nearby sewer. Soil samples indicate no penetration
of spill, therefore no groundwater threat. Case closed.

9/78

Qps & Kmr

A-29

Hillsborough Twp. (Stein residence), Somerset Co.,

The contaminated well contained several organic chemicals
(possibly gasoline components). Kent-Moore testing of adjacent
airport tanks, but no clear case against airport. Well
driller donated new well to homeowner, cased to 50 feet.
Inconclusive investigation. Airport wells being monitored.
Case essentially closed.

10/77

Trb

-A-30

Hexcel Corp., Sayreville, Middlesex Somerset Co.,

Loss of unknown quantity of PBB's into shallow aquifer.
Monitor wells installed with a recovery trench in October
1978. Collapse of dewatering trench due to the high ground
water level. Therefore, a well header system was installed.
As of early 1979 system was largely clogged. Another trench
scheme installed in latter 1979 and ground-water decontamination
continues discharging 1,1 dichloroethane (EDC) into adjacent

sewer. 5/81 Treatment still not on line, pumping going on.

6/77



A-31

GATX, Carteret, Middlesex Co.,
Black liquid leachlng into the Arthur Kill river. There -

9/78.

-A=-32

will be no followup until more data is received.

Getty Oil pipeline, -Bound Brook, Middlesex Co.,

Approximately 16,000 gallons of #2 fuel oil leaked into
Bound Brook, to Green Brook, then to the Raritan River. Problem
is confined to surface water due to broken pipe under the
culvert. As a precaution the Elizabeth Town well was closed.
No ground water problem, hence case closed.

: be/Kmr

9/178.

Tb -

A-33

Shell, Hawthorne, Passaic Co., .

Gasoline fumes in basement and storm sewer. Some gasoline
was spilled into sewer, but no immediate ground water - problem.
Case closed.

9/78

A-34

Phillips 0Oil Co., Hackensack, Bergen Co.,

Approximately 10,000 gallons of #2 oil has leaked from the
bottom of a 2 million gallon tank. Most of the oil was
contained and removed from the dike area. Wells have been
located. Wells monitored for a period of 1 month, no product
was observed. Case closed.

9/78

Qal,”

A-35

R.P. Profiles, Howell TWp., Monmouth Co.,

Here 150 gallons of Acetone and 260 gallons of resin were
lost in a fire and explosion. The wash-down water went into
a septic tank or dry well. No acetone odor detected and
according to Ray English (Howell Twp. Health Officer) there is
no problem.

- 9/78

A-36

Exxon (Walters), Ridge Rd. Lyndhurst, Bergen Co., _
Approximately 3561 gallons of unleaded gasoline leaked due
to a break in the lines and possibly leached from tanks.

9/78

A-37

Jacks Texaco, Audubon, Camden Co.,

A reported 1000 gallons was lost from a leaking line. Two
4" wells were installed and within the first 2-3 weeks 1200
gallons were recovered. As of 12/15/78 5000 gallons were
recovered. Recovery operation is in the process of belng
terminated and case closed.

9/78

Ket

A-38

Deans 0Oil Co., Mahwah, Bergen Co.,

Unknown amount of gasoline discovered through sewer
excavation explosion. Recovery trench installed and few
tens of gallons recovered. No further gas detected. Presumed
minor loss. Case closed.

9/78

e 1

A-39

Fuel Oil; Oaklyn, Camden Co.,

Fuel oil is seeping into several basements during periods
of rain. Oil seems to be backing up in the sewer line then
into the houses. Cause of spill unknown.

10/78




~A-40

Municipal Well Contamination, South Brunswick, Middlesex Co.,
Well #11 with 600 ppb trichloroethane on 12/19/77.
Well shut down and a massive State and consultant program to
pin-point sources, using pump test, sampling, tens of
monitoring wells initiated. Several probable sources.
Consultants report of May 1979 agree essentially with
Department analysis. IBM sited as principal source of
organics. Consent agreement signed in May 1980. As of
6/81, both IBM and Mideast decontaminating successfully.
IBM is pumping well #11 to volatalize the organic
contaminants.

12/77

- A-41

'City Service, Edison, Middlesex Co.,

Gasoline spill occurred from a leaking 12,000 gallon
fiberglass tank. An estimated 13,000 gallons were lost
and a well recovery of 9,600 gallons has taken place. Plume
delineated with observation wells and use of resistivity
data. No groundwater contamination resulted. Case closed.

10/78

Qtm

A-42

Getty Pipeline Break, Martinsville, Scomerset Co.,
Contaminated domestic well. Pipeline broke on Shanok

© property. Potential sources are most likely to be pipeline

break, but there is a slim possibility of a buried heating

' oil tank leak.

10/78

Trb

A-43

'Blue Star Exxon, Scotch Plains, Union Co.,

Gasoline spill of 9000 gallons. Five observation wells
were drilled and no product was found. Determined to be a
paper loss. Case closed.

11/78

. Trb

. a-44

Mobil station, Haddon Twp., Camden Co.,

An unknown amount of gasoline was spilled here. Recovery
is continuing and has consisted of a ditch recovery with a
dewatering sump and an on-site gravity separator.

12/78

Kwb

A-45

Hoboken, Hudson Co.,

Leak from a heating o0il tank has developed. Fuel oil
(#2) is leaking into a basement. Source has since been
detected and eliminated.

9/78

Fill

- A-46

Texaco, Pompton Lakes, Passaic Co.,

1500 gallons of gasoline has spilled from a leaking
tank. Recovery has continued with the use of a combination
dewatering and skimmer well. A total of 500 gallons was
recovered. Recovery well has been grout sealed. Case
closed.

10/78

A-47

Brooklyn Mt. Rd., Hopatcong, Sussex Co.,
Fuel o0il contamination of a domestic well. Investigation
has indicated source of 0il probably is owner's oil burner.

12/78

gn

A-48

Northwood, Lake Hopatcong, Morris Co.,

Fuel 0il contamination of ‘a domestic well. Cause could
be neighbor's fuel line or it may be his own fuel tank. As
of 5/81 no clean-up has taken place due to excessive cost

that would be incurred by homeowner.

2/78



A—49 Texaco, West Long Branch, Monmouth Co.,
Several thousand gallons of gasoline lost due to leaking
underground tanks. Recovery wlls installed and have begun
to recover gasoline. Case closed.

10778

A-50 Mobil 0Oil, Paulsboro, Gloucester Co.,
Approximately 900 acres of soil and the ground water has
been contaminated by oil from this refinery. A major ground
water recovery system was installed and operation started in

12/78

fall of 1980.

A-51 Atlantic City, Atlantic Co.,
A series of fuel oil contamination problems due to leaking
home fuel oil storage tanks. Case closed.

2/18

A-52 "' Power Test" Gasoline Station, Greenbrook, Middlesex Co.,
Undetermined amount gasoline leaked into the ground
approximately 11 feet below grade. Adjacent nursery well
contaminated with gasoline. Backhoe holes were dug and
a well installed in bedrock for recovery. Power test has
since paid for new well for nursery. Case closed. Monitor

well secured and there has been no gasoline evident in the
new, potable well as of January 1979. No problem reported as
of 5/81.

10/76

Trb

A53 Jersey City (corner of Paterson Plank Rd. & N.Y. Ave.) Hudson Co.
Adjacent Exxon and Getty stations leaking unknown volume of
gasoline. Fumes detected in basements of nearby row houses
which forced evacuation. Recovery wells located at each’
station and a trench behind row houses worked well for
recovery and quick dlSSlpatlon of fumes. Several 100 gallons
recovered and case closed in 1979. -

12/78

Trb

A-54 Kraemar's Sunoco, Toms River, Ocean Co.,

Approximately 7000 gallons of unleaded gasoline leaked
into groundwater on November 16, 1978. This spill was
reported to the State on December 18, 1978. Several observa-—
tion wells and one recovery well have been installed.

- 12/18/78

Cleanup began on March 1, 1978.

A-55 Mobil Station, Stockholm; Sussex Co., :
An underground gasoline tank is leaking into a marshy area
located on Route 33. No investigation has begun as of March
11, 1978.

Tch

2/79

Trb

A-56 Arlington Warehouse, Newark, Essex Co.,

Warehouse fire left a large amount of contaminated water
in basement which was leaking into subsurface. Site cleaned
up by the office of Hazardous Materials Control. Ground
water evaluation completed as of June 1979. Recovery system
for groundwater installed in basement but not used. Monitor
wells remain. Clean up costs exceed $1 million. Basement
filled in and case closed 1980. Monitor wells to be sealed
after final sampling. : ‘

/79

Trb




Ar57

Ashland Chemlcal Newark, Essex Co.,

Approximately 2500 gallons of #4 fuel oil has leaked into the

ground. This spill has lead to the discovery of oil and .
solvents in Ashlands storm sewer system. In five days 5000
gallons were recovered. A second recovery system installed
as of May 1979 for solvents. No real recovery effort as of
May 1980. Groundwater decontamination system partly installed

in 6/81.

3/79

Recent/Trb

A—58

Texaco Gasoline Station, Willingboro, Burlington Co., .

There is a cracked elbow in the gasoline distribution
lines. Extremely shallow water table has resulted in gasoline
appearing at surface on adjacent Seven-Eleven store parking
lot.

Observation wells have been installed to determine extent
of the subsurface gasoline contamination. Tanks were _
tested by Texaco Engineers and were determined caompetent. To
date the amount of product lost is unknown. A gravel packed
trench with dewatering well has been installed for recovery.
No product was recovered and gasoline declined to undetectable
limit in observation wells, case closed.

3/79

Ket

A-59

Penn Gasoline Station, Belvidere, Warren Co.,
Number 2 fuel oil entering Pequest River one mile -upstream

- from its confluence with the Delaware River.

A collection sump was installed with sorbent materials and

- flow to the river has been eliminated. Exact source still

.being investigated.

Source determined to be splllage franluﬁummn diesel
vehicle into storm sewer.
0il cleared up and cased closed.

3/79

fill/Qal

A-f60

Highway Dept., Mount Holly, Burlington Co.,

Approximately 6000 gal. of regular gasoline in Wenonah
sands. Explosive reading in nearby office. Migrating in
several directions. County has removed about 1500 gallons
but very poor cooperation from County Freeholders. By
mid-May 7 observation wells were installed and the estimate
of gas in the ground is at least 110,000 gallons. A Large
diameter double pump system recovery well was installed
6/79. Approximately 60,000 gallons has been recovered.

5/81 recovery is continuing.

4/79

=61

Lopez Residence, Budd Lake, Morris Co.,

Approximately 500 to 1000 gallons of fuel oil lost from
domestic tank. Nearby home well has fuel o0il odor. Tank has
been removed and recovery effort unsuccessful. A replacement

water well will be installed.

4/79



A-62

Lafayette DOT Maintenance Yard, Lafayette, Sussex Co.

4000 gal. gasoline and 4000 gallons of fuel oil lost
into glacial valley fill over dolamite. Monitor wells and
large diameter recovery well installed as of May 1979.
Cause was faulty tank installation. Spills not rfmorted
immediately by DOT. Essentlally no recovery and case closed

5/79

A-63

late 1979.

Getty Service Station, Hillside, Union Co. .
Unknown amount of gasoline lost to groundwater resilting

in fumes in nearby homes and temporary evacuation. Recovery

wells installed and recovery rate excellent. Approx1mately

9000 gallons recovered as of 1 May 1979. Duration of recovery

unknown. Station closed as of April 1980.

b

. A-64

Mount Freedom Domestic Well, Mt. Freedam, Morris Co. ‘
Private home had gasoline-contaminated well. Lost 500
gallons from on-site storage. Replacement well drilled, and.
this had gas within few weeks. Had carbon filter on supply.
In court with driller (D&F). Department located a third well
across foliation and cased to 100 feet. Drilled and on liné

as of May 1980. »

_gh

5/79

A-65

American Cyanamid Spill, Bound Brook, Somerset Co.

About 80,000 gallons of analine spilled fram ruptured
pipeline onto ground. Most of the contaminated soil rémoved
and a recovery trench and sump installed. Most of the Splll
recovered with contaminated groundwater treated in Cyanamld s
on-site carbon treatment plant. Progress report due in April
1980; none as of June 1980. Recovery is still underway as of
6/81. 1levels of product are much lower. All discharges go
to carbon filter system for treatment.

L_ﬁfﬁgg;”

A-66

Chiarella Residence, Lake Hopatcong, Sussex Co.,

Fuel oil pollution of 95 foot well. 9.46 feet of fuel oil
product in well. Owner's tank and lines are in good condltlon
5/81 No recovery or clean-up is underway due to cost that
would be incurred by homeowner. ‘

8/79

gn

A-67

Bocskor Residence, Lake Hopotcong Prospect Polnt, Sussex Co.,
Fuel oil pollution of two wells. 0.45 feet of fuel oil
product in Bocskor well. 10 feet to bedrock. Recommended
drum separator on Bocskor well. No recovery initiated due to
cost that would be incurred by homeowner. :

7/79

A-68

Haar, Alpine Drive Lake Hapotcong, Morris Co.,

Three wells possibly contaminated by septic tank effluent.
One well has a fuel oil odor. No known source. Contex Oil
across the street. Contex Oil investigated Spring 1980;
tar< found to be tight. No further investigation due to
cost involved. o

A-69

N25 Housing Project, Trenton, Mercer Co., _
Fuel oil flowing from beneath building into abandoned
sewer. Four observation wells drilled. 0.25 feet of fuel
oil product in well # 2. Recovery of approximately 4000
gallons of fuel oil was obtained from sewer. No recovery

wells were requested.

8/79

Fill




A-70 Bi-lo Station, Milleville, Cumberland Co., 6/79
2000 gallons of gasoline lost on the site. Two (2) wells

and a separator were installed. Tch
A-71 Temple Har Sinal Site, Ewing Township, Mercer Co., ' 5/79
Fuel oil leaked from storage tanks that were previously
buried at site. It contaminated local ponds. Ponds were
cleaned up. Further investigation revealed product movement
through subsurface. Heavy rains brought more product to the
surface. The surface material was then cleaned up. All
buried fuel tanks were to be removed. Bedrock varies from 2
to 15 feet below surface. Ground water depth varies. Trl
A-72 Exxon Station, West Orange, Essex Co., 8/79
Suspected leak in one tank due to presence of water in
‘tank. 1Two monitoring wells installed which have not shown
evidence of product. Ground water at approximately 5.7 feet
in the excavated tank pit. No evidence of product when tank
was removed on September 24, 1979.  Bottom of excavation
separated from bedrock by several feet of clay. Trbs
A-73 West End Ave., Lake Hopatcong, Sussex Co., . 9/79
Unknown contaminant in two private wells. 3 ppm oil and’ ’
grease. Resampling and analysis for hydrocarbons was suggested. gh
A-74 East Brunswick, Middlesex Co., - 9/79
Fuel oil in two private wells at depths of 160 and 260
feet. 3 ppm hydrocarbons. Kmr
A-75 Texaco Station, Old Bridge, Middlesex Co., 8/79
1500 gallons of regular gasoline lost into coarse sand and
gravel. Aerial extent of gasoline has been delineated with
explosimeter. Sump pump recommended on site. Qps
A-76 Bloomfield Ave., Clifton, Passaic Co. 9/79
Gasoline in a sewer and an excavation. This site is
adjacent to a Chevron Station which may be the source. Lines
‘at the Chevron station are to be tested. Trb
A-77 Exxon Route 17, Hasbrouk Heights, Bergen Co., ' 9/79

Various losses since 1969. Gasoline present in septic
tank and stream. Three slam bar holes exhibited explosive

readings. Monitor wells were requested. Recovery effort
successful. Overburden and Trb



Ar78 Tenneco, Fords, Middlesex Co.,: - ' 8/79

~ ‘Approximately 10,000 gallons of . formaldehyde leaked from

an above ground storage tank and flowed overland into an. .
unlined impoundment. It was subsequently pumped at a controlled .
rate to the Middlesex County Sewer ‘System. ' Monitor wells of

3-4 inch diameter were installed at the request of Groundwater
Section. Water samples have been taken from the drilled
wells to determine the degree of groundwater contamination by

the formaldehyde spill. The monitor wells have been designed

to also serve as an abatement system in the event that -
formaldehyde concentrations are high, however formaldehyde

A—79

analyses were less than background. . Kmr

Dupont, Parl1n, Mlddelsex Co., : 8/79
Approximately 10,000 gallons of acetone leaked from under-

ground supply line. An observation well was drilled at the

source of the acetone. A heavy acetone odor was present to a

depth of 20 feet. No water was encountered when the well was

drilled. Well was removed (10/79) and area was asphalted to ,

prevent infiltration and migration of acetone. Case closed. Kmr

A-80

Tenneco, Carlstadt, Bergen Co., ' ' ' . 9/79
Approximately 2,000 gallons of varsol lost fron a. burled

tank of unknown volume.. The water table is at the surface,

causing varsol to be trapped agalnst the base of an asphalt

- a-81

Apavement. The tank will be filled in. Case closed. - fnd, MeadoWland_Muck

Gulf Statlon East Orange, Essex Co., Co ' ' ‘ 8/79
Gulf englneer suspected leak because of the presence
of a hole in the tank. Two wells were put in; fumes were

in the well closest to the street corner. Trb
A-82 Nutley Municipal, Essex Co., ' : 8/79
An unknown amount of #2 fuel oil leaked for an unspec1f1ed ,
time. Re"overy well with separator system was installed. v Qal/Trb
A-83 NJIT, Newark Fssex Co., ' 10/79

; Approximately 4-5000 gallons of heating oil lost at NJIT
campus. 'Fill over weéathered Triassic Brunswick. Monitor
wells installed. Less than 1000 gallons recovered.. All
recovery and monitor wells now sealed. Case considered

. closed. . Fill/Trb




o

A-85 Midwest Emery Freight, Jersey City, Hudson Co., ‘ 10/79
Fuel tank leak, oil seeping into Hackensack River.
Cutoff trench installed and monitor wells to be drilled. '
Recovery operations still on-going as of 6/81. © silty sand

A-86 Getty Station, Willingboto, Burlington Co., ‘ 10/79
Station showed a loss of 200-1000 gallons in three tanks
with holes. The tanks are sitting on silty clay. Monitor

wells will be installed. No product detected. , Qps
A-87 Amoco & Citgo Stations, Salem Co. Vineland 10/79
Gasoline in Bell Telephone cable, no tanks appear to
be leaking. It is recommended that monitor wells be drilled. 'Tch
A-88 Exxon, 3arden State Parkway, Bloomfield, Essex Co., 10/79

Gasoline seeping into stream. Handex Company conducting
clea~—1p operation. Monitor wells and recovery wells recam-
mended . ) _ glacial till

A-89 Exxon, Garden State Parkway, Montvale, Bergen Co., : 10/79
Gasoline leaking beneath station. Handex Company conduct-
ing clean-up operation. Monitor and recovery wells recommended.
Several monitor wells installed. Trb

A-90 Dover Christian Nursmg Home, Dover, Morris Co., 10/79
Gasoline vapors in basement of nursing home. An mdependent

station is located 40 ft. away and failed pressure tests.

Approximately 2500 gallons were recovered by a well installed

between the station and nursing home. Gasoline vapors in the

‘nursing home basement have subsided. Additional monitor

wells are requested. As of 5/81 odors ceased, no further

work has been done. No product remains on water table. Case

considered closed. = , _ Qsd

A-91 Exxon Station, Johnsonburg, Warren Co., 10/79
Three wells contaminated by gasoline from an Exxon statlon. .
Loss fram gas station unknown but 300 gallons were recovered.
Monitor wells were installed. It is recommended that deeper : ,
wells be installed. ' overburden and Ca

A-92 Carlucci-Vacaro Drive, Budd Lake, Morris Co., - 11/79
There is a yellow viscous fluid in the well. The fluid
appears to be a lubricant from the pump however this needs to
be confirmed. New pump installed, problem resolved. bgn

A-93 Methodist Church, Boonton Twp., Morris Co., 12/79
The Church has a shallow well with an occasional fuel oil '
odor. In December 1978 there was a surface spill at the
- rear of the building. All other wells in the area are
-acceptable. Boring a deeper well is recommended. - sand & gravel to 90 ft.




A-94

Foot Hill Rd., Bridgewater Twp., Somerset Co., ' 8/79

Private well of Staikaponlos family is contamlnated w1th’ S
petroleum product, identified as gasoline by Towney Labs e e
all other wells in the area are reported clean. - clayey overburden/Trb

A-95

Exxon Statlon, Falrlawn, Bergen Co., ‘ 12/79

. Loss of 600 . gallons of gasollne due to a lme leak. .

Six monitor wells were 1nstalled, recovery of gasolme is

acoomphshed by periodic pumping of a recovery well. An

undetermined amount of product was recovered. Recovery U
operations ceased 5/81. silty sand/Ttb

A-96

Tbxaco, Cressklll, Bergen co., : , 12/79
Loss of . 2000—3000 gallons of gasollne.‘ There were 14 :
monitor wells 1nstalled and a recovery well that is 24
1nches in diameter and 20 feet deep. An additional trénch
may be reduired in the adjacent yard. Case is currently e
inactive. o silty sand (glacial)

A-97

Dunn Walke Farm, Bedmmster, Somerset Co., . 1/80
Fuel 011 leaklng into storm sewer on prlvate faim and

dlscharglng into a nearby stream. The tank was replaced biit

the loss is unknown. Three monitor wells were requested. - - - Trb -

A-98

Lynhurst, Essex Co., 1780
Gasoline odor in a home adjacent to a 72 inch d1ameter .
sewer. Tarks in two nearby stations Kent-Moore tested as acceptable.
The well at a Getty station showed no product.. There, was
only a problem in one home. No product found in sewer, . . .
source unknown. _ silt (Passai¢ Ri floodplain)

A-99 |

Highland Park, Mlddlesex Co., ‘ 2/80
~ Gasoline odor in sanitary sewer system. Four bulldmgs

were evacuated. A local Datsun dealer lost 2000 gallons, bt

is not the source of the odor. A local Mobil and Texaco

station are suspected Wells are requested near these ‘

stations. . - Trb

A-100 Conrail yard, Hoboken, Hudson Co., o 27780

Fuel oil seeping into canal, probably due to a con‘oentra—
tion of tank leaks, line leaks and spillage over ‘the past 50
years. Fourteen initial monitor wells recommended _along with
cutoff tunnels near the canal. Wells installed 4/80. Only
two had product accumulation. Conrail plans to seal off
sewer line and install recovery well in summer of 81 to
recover lost product. ' R S

A-101 Edgewater Terminal, Edgewater, Bergen Co., 2/80

Seepage of 0il into Hudson River from storage tanks.




o’

‘A-102

Exxon, Margate, Atlantic Co., v _
Approximately 2,000 gallons of gas were lost fram a

leaking fuel line. Line was repaired and over 2000 gallons

were recovered. Case closed. .

8/79

- A-103

Shell, Margate, Atlantic Co.,

Several hundred gallons of gas were lost from a leaking
storage tank. A recovery system was set up and 250 gallons
were recovered. Case closed. :

8/79

 A-104

N.J. Bell, Shrewsbury, Monmouth Co.,

‘Reported loss of approximately 500 gallons of gas from
two 10,000 gallon storage tanks. The tanks were removed
and three monitor wells were installed. No gas was found
in any well. Water depth is 30' and the gas may be held up
in the soil. Case closed.

2/80

Krb

- A-105

Candlewood Exxon, Howell Township, Monmouth Co.,
Approximately 200 ga'ions of gas was lost from leak in a
discharge line. The line was repaired and four monitor
wells were installed. Explosimeter readings and well
information found no trace of gas in the ground. Case
closed. '

"3/80

Tch

. A-106

Emil's Gulf, Hazlet, Monmouth Co.,

An unknown amount of gas was lost from a leaking storage
tank. The tank was removed and three monitor wells were
installed. The wells showed no gas accumulation in the
ground. Case closed.

3/80

Ket

A-107

Hulses Rd. Abandoned Gas Station, Howell Twp., Monmouth Co.
Five storage tanks were removed during demolition of an

abandoned gas station, with an unknown amount of gas ;

left in the ground. Recommended installation of six monitor

wells to determine the amount and extent of gas under

the site. Six monitor wells installed. Eight inches of

gasoline found in one well. Recommended recovery system.

3/80

A-108

Exxon, Morganville, Monmouth Co.,

An on-site well has been contaminated, possibly because
of spillage fram an adjacent 12,000 gallon above ground
storage tank owned by the Jamesbury Fuel Oil Co. Four
monitor wells were recommended to determine the amount of
0il in the ground. Wells were installed, and no product
found. The storage tank was removed. Recommended removal

} of contaminated soil around tank area.

3/80

Ket

A-109

Chevron, Hazlet, Monmouth Co.,

Fuel o0il has been seeping into an adjacent creek from
an unknown source. The on-site 3000 gallon fuel tank was
tested and found to contain no leaks:. Two monitor wells
have been installed, and at least two more will be put in.
It was concluded that gas source was spillage when tanks
were being filled. Not enough product to warrant recovery.
Case closed.

4/80

Kwb



A-110

,Rocky H111 Mun1c1pal Well, Borough of Rocky Hlll, Somerset Co.,

Mun1c1pal Supply well contaminated with tr1chloroethy1ene.»
Several p0551ble sources are under 1nvestlgat10n. 8/80
source determlned to be industrial site on Crescent Ave,
through hydrogeologlc studies. Well is pumplng to waste.
By 2/81 contaminant levels were cons1stently low. Re51dents
perm1tted to drink water with constant monitoring.

178

A-111

West Amwell Elementary School, West Amwell Hunterdon Co.,
. School well contaminated with organics, pr1nc1pally
trlchloroethylene, area underla1n by Brunswick Shale and .

.Diabase intrusions. 12/80 source determined to be an 1ndustry

adjacent to the school. Industrial waste was removed in .
fall of '80. Decontamination systemn proposed for summer 81.
Dumplng area to be capped

A-112

Lakeland Regional ngh School, Lakeland Passaic Co.,

Fuel oil spill in 1976, estimat.<! loss 400 000 gallons,
oil leach1ng into stream south of school. OHSC opened
spill fund June 1980, recovery program being 1nst1tuted.ih_

‘Area underlain by pre-cambrian gneiss and cover of stratified

drift.

'76

A-113

Ianero home, Middlesex Boro, Middlesex Co.,
High concentratlon barium and chlorides in well.

;Suspected cause is a municipal salt stockpile nearby. §/§1
' chlorides found to be caused by salt pile, resampling

showed normal barium levels. Salt pile removed. Case
closed.

1i/79

Trb

A-114

Fairlawn Pub11c Wells, Fairlawn, Bergen Co., .

Several mun1c1pal wells contaminated with organlcs. All
City wells shut down. Industrial survey completed but not
certain if source(s) stopped. Purging program recommended
in June 1980.

1ate '78

'Q“Vhb'

A-115

Exxon Reflnery (Bayway), Linden, Union Co. . NI
 Minor hydrocarbon seepage into the Arthur Kill. Monitor
wells proceedlng inland from Kill have uncovered cons1derable
product on water table. Recovery system de51gned and will

be installed summer 1980. Seepage declined in October of
1980. Coast Guard no longer involved. Exxon proposing to
removal oil saturated soil to a sludge farm on their

" refinery.

179

£il1/Trb




A-116 Exxon Station, Boonton, Morris Co. o 2/80
Inventory loss of 5000 gallons. Odors in five buildings.

Eight observation wells in, recovery underway from 24" well.

Chevron Station in opposite corner requested to test tanks,

owner refused. Recovery as of 4/25/80 was 500 gallons.

Water table at 18'. Exxon has installed total of 16 wells.

Chevron Station across the street is also suspect.

Chevron installed 2 wells on 4/81. Total of 800 gallons

recovered to date. . Qsd/sandy clay

A-118 Mobil Station, Wanaque, Passaic Co. 2/80
Unknown gasoline loss, moving a down sand and gravel
valley, odors in five homes. Odors started in Jan 1980 and
subsided. -Requested 11 monitoring wells but met with
opposition from distributor. Dealer hired consultant
but cleanup to this point has been inadequate. Gasoline has
moved 100 yards from source. Still waiting monitoring
wells as of 4/28/80. No further work done. . .ie to be
closed. _QOsd

A-119 Texaco Station, Oakland, Bergen Co. ¢ - 3/80
Weekend loss of 3000 gallons. No prior inventory »
loss. No product in stream adjacent to tanks. One monitor

well was drilled and found free of product. Qsd

A-120 Gasoline odors in homes, Nutley, Essex Co. - 3/80
Three homes with slight gasoline odors. All sewer
lines free of product. Nearby, Amoco, Gulf, and Texaco
tested tanks, found to be sound. Affected homes are
surrounded by other homes free of odors. '

A-121 Shell Station, Newark, Essex Co. 3/80
Loss of 600 gallons and strong odors in sewer lines.
Eight monitor wells installed. Installed trench parallel
to affected sewer line. Case still open. _ silt & clay/Trb

A-122 Mobil Station, Freehold, Monmouth Co. 4/80
Qdors in nearby Bell Telephone cable prompted investigation
of this station by OHSC. Odor problems in a hotel two
blocks away. Eight tanks removed from site. Observation
wells installed. All wells were free of product or odor.
Recovery of 1000 gallons of gasoline and other oils claimed
by spill contractor. Two monitor wells recommended adjacent
to Bell Telephone cables. No further recovery recommended. Krb



Exxon Statlon, Bernardsv1lle, Somerset Co.; o . 4/80

ory loss of 72 gallons. Four momtor wells

- A-124

ihstalied: All wells free of product. Case closed. L Qm 5

Orange Exxon, Newark, Essex Co..

, Inventory loss. Three mon1tor wells 1nstalled and t
removed Orie well cledn; other two are dry. Requested that
wells be deepened. Case still open.

Alert, West Orange, Essex Co.
Inventory loss, tanks removed, no product in excavatlon.
Case closed. .

A-126

Exxon, Orange, Essex Go.‘ 4/80

Requested recovery dur1ng tank excavatlon. Water table

at . Silt and clay/feb

A-127

MObll Statlon, Palasades park, Bergen Co. - . ‘ 4780
_ Unkniown loss, odor in building behind Statlon 3 T

down h111 Recovery trench dug betweén station and ected
home. Recommended three moriitor wells and an additiohal
trench

A-128

4/80

Abraham and §trauss, Paramus Park Mall, Paramus; Bergen
. Loss of 200-800 gallons of fuel oil adjacent to buil ng .
About 800 gallons recovered fram around building. Recatit T
ended two wells. _ , CRill

A-129

Rhone—Poulenc, New Brunsw1ck Middlesex Co. P 6/80
. Loss of 6500 gallons of methacrolein diacetaté frqn

below—ground pipe. Highly toxic chemical. Five monitor,

wells installed and recovery underway as of late June 1980.

Little free chemical located. High concentrations found in

one well. Decontamination to sewer system approved 8/8
Levels in well still high and overall recovery slow. Body
of spill neéver delmeated Consultants report due June '81.

The site is also under scrutmy due to organics entermg "
local stream. Currently investigating. Trb




. A-130

Arco Station, State & Atlantic, Hackensack, Bergen Co.,
Undetermined amount of gasoline leaked fram corroded
tank. All tanks replaced at station. Three monitor wells
and three borings to water table completed. Spill appears

to be small. Recovery operations underway.

3/81

Qsd/Trb

}° A-131

Dave's Texaco, Somerville, Samerset Co. '

Corroded tank resulted in loss of approximately 300
gallons of gasoline. Six monitor wells installed. All
tanks at station replaced with fiberglass tanks. A leaking
500 gallon waste o0il holding tank was also replaced. Oil
ocontaminated soil removed to a hazardous landflll. Case
closed.

3/81

_Trb

A-132

Exxon Hamilton & Highland, Franklin Twp., Middlesex Co.

496 gallons of no lead gasoline leaked fram a faulty
pump valve into ground. Gasoline has migrated along
Hamilton Avenue and has entered a catch basin. Fram the
catch basin it has travelled into a sump hole in a barber
shop. No indication of ground water pollution. Recommended
soil removal, aeration. 5/81 Exxon still has not put
borings in.

7/80

Trb

A-133

Tonys Mobil, Ewing Twp., Mercer Co.,
Unknown amount of gasoline lost from tank leak. Recovered
7.5 gallons from monitoring wells.

12/80

Qps/Trs |

A-134

Hamco, Mahwah, Bergen Co. ;

Waste oil-water separator dlscharglng into septic
system. Monitor wells installed. Oil in sediments but not
in well. Awaiting sampling.

 8/80

A-135

Getty Station, North Branch, Bridgewater Twp., Somerset Co.
Gasoline spill from corroded, in—ground tank. All tanks
at the station were replaced. A recovery trench and
monitor wells are still in place. The amount of product
lost appears to be small. Recovery attempts are continuing.

3/81

Trb



A-136

Hasbrook Heights Dept. Public Works, Bergen Co. 11/80
Unknown amount of gasoline lost from leaking tank. ' ‘

Spill discovered during sewer line excavation (approx. 75°

away). Inspection of tank excavation revealed emu151f1ed

product indicating old spill. Absorbents used in excavatlon

as well as centrifugal pump. About 10 gallons recovered. o L

Recommended three wells. » o .. Vvalley .fill/Trb

A~137

Well Contamination, West Windsor 11/80
Five wells (Logan Dr. and Harrison St.) contaminated,

highest concentration 2.7 ppm. gasoline. Suspected are

Sunoco Station*a 14" pipeline which broke in 1979

under the Millstone River, Kent-Moore test at station was

negatlve. Pressure test of line negative. Affected hames

receiving water from tank trucks. Recent analyses show no

A-138

problem. Case inactive. ) ‘ Qps/Trs

Texaco, Bayonne, Hudson Co. ’ 9/80

Unknown quantity of aviation fuel has leaked from a
storage tank into ground. Decontamination operatioins have L
been started. 5/81 Case considered closed. L ‘overburden/Trb. .

Ar139

Mobil and Arco, Ewingville 12/80
Inspection of tank excavation at Mobil revealed p0851ble ‘

tank leaks and overfill. Weathered bedrock (6" below

tanks) had strong gasoline odor. Arco also had leaking

tank. Several local wells contaminated with hydrocarbons

but no connection between spill and wells has been proven.

Wells drilled 25 and 30 feet did not encounter water.

Mobil and Arco are being pressed to drill at least one

well to water. Wells at Mobil had a problem with hydrocarbons n

of unknown type and quantity. o Trs- -

A-140

Bartz Mountain, Secaucus, Bergen Co. 12/80
Fuel o0il found in sewers and tidal creek started investiga-
tion. Leaking fuel line found near building. Trenhch and
subsequent recovery wells recovered 5000 gallons. Eight obser—
vation wells installed. Additional recovery wells will be
located. Site located over old landfill in Meadowlands. .
5/81 6000 gallons recovered. Valley fill/Trb




Sheen emanating fram bulkhead into the Hudson River
led NJDEP to suspect an accumulation of petroleum hydrocarbons
on the water table. Four monitor wells were recommended.

A-141 Mancus Residence, Elmer, Salem Co. 4/81
: Homeowner detected petroleum hydrocarbon taste and
smell in drinking water from private well. Possible
sources of contamination include a nearby Texaco Station or :
nearby domestic fuel oil tank. Case under investigation. Qbt/Tch’
-~ A-142 Young Residence, Tewksbury, Hunterdon Co. 9/80
- Chlordane found in well after exterminator sprayed
around home. Well replaced, water lines still show residual
ocontamination. 5/81 old well will be resampled regularly.
New well appears to be clean. pC
A-143 Coe Residence, Rumson, Monmouth Co. 3/81
- Leaking fuel oil tank at private residence. The tank
was removed and replaced. Five borings to the water table
indicated no product in measurable amounts. Case closed. Qcm/Krb
A-144 Shell Station, Ratzer R4. and Hamburg Tpk., Wayne, Essex Co., 3/81
Undetermined amount of gasoline spilled from corroded
tank. &amount of loss not reported. Five monitor wells
installed. Recovery system set up. Active case. Trbs
A~145 NJ Turnpike Authority Bldg., East Brunswick Twp., Middlesec Co. 10/80
A spill occurred due to an underground gasoline tank
failure. Inventory loss was 800 gallons. Actual loss was
greater. Monitoring wells were installed 1/81. Turnpike
Authority hired a consultant to do additional exploratory
work and design recovery system. Recovery system installed ' .
4/81 and functioning as anticipated. Fill/Kmr
A-146 Liberty State Park, Hudson City, Hudson Co., 3/81

Fill/Organic Silt



A-147

Anheuser—Busch, East Brunswick, Middlesex Co. ‘ o 2/81
Explosion in test well drilled at Anheuser Busch in

search of new production well caused NJDEP to determlne that

petroleum hydrocarbons were on the water table. Suspected

source is Gulf Station across street. Gulf was advised on

3/81 that an observation well should be drilled and the1r

tanks tested. Qcm/Kmr

A-148

Masonville, Walton home, Burlington City, Burlington Co., ‘ 6/80
Private well contaminated with gasoline. Suspected =~

source is buried tank on adjacent property. Tank tested

and found to be tight. No other known sources located.

a-149

5/81 municipal water llnes will be installed. Tch

Reed's Sod Farm , Lawrence Twp., Mercer Co., 4/81
Sod farm reported to have spilled pesticides at tractor '

loading pad. Over 50 ppm chlordane and 7 ppm DDT detected

in the soil next to the loading pad. Selected wells will

; be sampled for a pesticide scan. B QSQ/TrS

A-150

Jenny Realty Co., Edison Apartment Complex, Edison, Middlesex Co., . 2/80
Leaking in—ground fuel tank ruptured, discharging an
unknown volume: of heating o0il into a nearby stream.

-Approximately 1000 gallons of product has been recovered.

Additional wells installed 12/80. No product on water

table. Case still open. 4 gps/Trb
A-151 Jerry Jones Mack, Rockaway Township, Morris Co. 10/80
Oil spill. Over 50 yd~ of o0il contaminated soil -
removed from spill area and taken to an approved out of
state landflll. Water sampling showed slight water degra-
,datlon‘adjacent to spill. Resampling of wells necessary. gsd,
A-152 Shell Station, Rockaway Township, Morris Co., 7/80

Gasoline leakage from underground tanks resulted in the
installation of monitor wells. Ground water sampling here
indicates severe degradation of unconfined aquifer. No
floating product observed at wells. Additional wells
installed 3/81 to 4/81. Ground water sampling necessary. Qtm




A-153

Shell Station, Lake Hiawatha, Morris Co.

Gasoline spillage of over 3000 gallons. Monitor and
recovery wells installed with little recovery realized.
Spill cleanup contractor is monitoring and alternate
recovery methods necessary. Gasoline plume appears almost
stagnant and close to station.

10/80

‘Overburden/Trb

A-154

Bordentown Junction, Bordentown, Burlington Co.

Spill of Diesel fuel resulted from line leak near
pumping stations. Fuel migrated through fill to surface
water bodies and control implemented with absorbent booms.
Site underlain by a tight clay. Monitoring continues with
backhoe pits.

4/81

Kwb

A-155

Rockaway Twp. Well Field, Morris Co.

Aquifer contaminated by various organic compounds.
Partial ground water monitoring system implemented.
Monitoring shows two or more contaminant plumes. No source
has been found for the chemicals. Investigation proceeding.
Water supply fram wells is undergoing carbon filtration as
of 10/80.

12/79

Qtm/Qsd

A-156

Steve's Getty, Dover, Morris Co. _ -
Health Dept. found seepage pit behind station. Analyses

of liquids determined fluids mostly oils, greases and

water. Pit disconnected and filled as recommended by

NJDEP. Wastes manifested and hauled to reclaimer. No

further action necessary.

4/81

A-157

Exxon Station, Palymra, Burlington Co.

Gasoline spillage of unknown amount resulted from
underground tank leakage, twenty (20) monitor wells installed
including three (3) recovery systems. Over 1000 gallons of
gasoline recovered. Groundwater cleanup continuing.

8/80

Qps

A-158

Schiavano Residence, Woodbridge, Middlesex Co.

Residence's cellar sump receiving gasoline and gasoline
vapors. Gas stations nearby, tested and no leak indicated.
Municipality will hire cleanup contractor for interception
of gasoline before the house.

2/81

Qtm

A-159

Chancellor Texaco, Irvington, Essex Co. _
Gasoline spillage fram underground storage tanks reported

to be 700 gallons. Monitor and recovery systems installed

and currently in operation. Gasoline recovered to date is

1380 gallons via trench mgthod. Gasoline contaminated

soils excavated (70-80 yd~) and transported via manifest

to appropriate out of state depository.

3/81

cverburden/be



A-160

New Jersey Natural Gas, Dover, Morris Co. 4/81
Shallow water table at site is contaminated with organic S

chemlcals. A coal gasification plant prev1ously occupled '

the 51te 0ld lagoons were suspected of receiving waste :

dlscharges 011 tank farms are located on adjacent propertles.'

Mun1c1pal Well #4 has been closed due to contamlnatlon.

A-161

Case is under investigation. _ _ Qsd

Rozman's Residence, Hopatcong, Morris Co. 3/81
Residence's trout spring effected by fuel oil. Neighbor's c

upgradlent underground tank leaked 550 gallons one month

earlier. Recovery on-going at spring and cleanup w1th 011

water separator. _ Overburden/Pt

A-162

Rockaway Borough Municipal Well(s), Morris Co. 9/81
Ground water resource affected by organic chemicals. B

Sampling of nearby wells indicated contamination may be

local. Industrial survey conducted by Borough's Health

Dept. 1nd1cated no active source. Carbon adsorptlon unlts

scheduled for installation June 1981. Investlgatlon

- A-163

cont1nu1ng. thf@SQ.‘

Dover Well (Hooey Street), Morris Co. 12/80
Water quality degraded by presence of organic chemicals -

causing well shut down. Industrial survey revealed no active

user and dlscharger of contaminant. Implementlng sampling

and aqu1fer testing program at well. Ground water sampllng

at other Dover wells indicates the contamination 1s near

A-164

the well. Investlgatlon cont1nu1ng. QFmAQS@

Exxon Station, Bridgeville, Warren Co. ' 10/80:
Leakage of 1200 gallons of gasoline from underground o

tank occurred. Eight (8) observation wells and one (1)

recovery well were installed. Gasoline recovery, to date,,

has been minimal because of geologic conditions at site.

Gasoline appears trapped in the unsaturated zone 15-20"

below the surface, monitoring continuing. Qtm




D-1

Illegal Dumping (D)

"Reich Property", Dover Twp., Ocean Co.,

Industrial chemicals dumped on the Reich Property.
These 55 gallon drums were from the Union Carbide plant
at Bound Brook and dumped by N. Fernicola. Hundreds of
wells were contaminated in Pleasant Plains area.

'74

Tch

D-2

Beachwood Plaza, Berkeley Twp., Ocean Co.,

Various chemicals dumped behind Beachwood Plaza. Affect
of contamination unknown but will be investigated upon
arrival of instrumentation. At this site up to 15,000 drums
containing chemicals such as sodium, etc., were dumped.

9/74

Qcm/Tch_

D-3

Pemberton, Burlington Co.,

Some 1500 chemical drums have been dumped here. The
li¢uiil chemicals are present on the ground surface and will
affect the quality of recharge water percolating down into
the Cohansey sand which this dump overlies. Located in the
Pine Barrens. Drums were removed in '76 and the case was
considered closed. Modified monitoring wells installed and
samples taken. Case may be reopened.

9/75

" Tch

D-4

Jackson Twp., Ocean Co.,
Dumping of various chemicals and drums on the Walter
Powers property. Phenols reported in wells, case closed.

5/76

Tch

D-5

Jackson Twp., Ocean Co., Spring

Chemical drum dump of Union Carbide. Sambol construction

owns the property. Drums have been removed to Dover by
Sambol. Union Carbide has removed all drums from Dover and
Jackson for disposal. Several drums spilled on the ground,
case closed.

'77

Tch

D-6

Winslow Twp. (King of Prussia), Camden Co.,

This liquid waste disposal site has several unlined
lagoons and discarded drums of chemical waste. It has been
found that observation wells show a high concentration of Cr
and organics. Surface evidence of damage caused by the
operation is in the form of a large number of dead trees
around the perimeter of the site in the groundwater flow
direction. Site was to be closed and dumping ceased.

1/75

Tch



D-7

Independence Twp. , Warren Co.,

Approximately 200 drums of Soy oil, etc. from a candy
manufacturer (name not given) was stored and spilled 1n a
gravel p1t 1n the Pequest Area. Case closed.

17

Qs

D-8

Keyport, Monmouth Co.,
2000 drums of chemicals were reported to have been dumped
here.‘

76

me/Kmv '

D-9

Barrier Chemical, Vernon Twp., Sussex Co.,

at’ thls site dellberate dumping of various chemical wastes
on abandoned plant site. High amounts of trlchloroethylene
and benzene. Observatlon wells have been 1nstalled. B

6/78

ca

D-10

Berless Bearing, Livingston, Essex Co.,

Disposal of cutting oil into unlined pits behind the
plant. Borlngs done and all oil-soaked soil removed along
with the liquid. Fuel oil tanks pulled and replaced.
Investigation snarked by odd analyses of the nearby L1v1ngston
city well Case closed late 1978. ,

8/18

Trb

D-11

Runyon Well Field, 0ld Bridge, Middlesex Co.,

Deliberate disposal of 7000 gallons of PCB along road near
well field for Perth Amboy. Consultant's report Shows'élean
up effort by Department highly effective. Little PCB in
ground water. Further recovery is 1mpract1cal.

D-12

Elmwood Park, Berkley TWp., Bergen Co.,

Stored containers of zinc chloride were deliberately
punctured and spilled behind a Motorcycle Shop. At the site
12" of soil was then excavated and removed to landflll The
total spill was approximately 800 gallons and it has been
suggested that an additional 18"-24" of soil should be

- excavated. Additional soil has been removed and excavatlon

area filled w1th clean material. Case closed.

/78

Saprolite/Trb

D-13

Bog Creek Farm, Howell Twp., Monmouth Co., ‘

Dumping of paint and chemical wastes has been practiced on
dead animals to keep dogs away. Wastes seep into a stream.
Five monitor wells installed and sampled to delineate
contamlnated area.

12/78

Tch

D-14

Lone Pine Landfill, Freehold Twp., Monmouth Co.,

This landfill is illegally taking in chemical wastes.
In June of '78 there was an explosion at the site in question
due to the chemicals that were dumped there. In late 1980
recommendations on a closure plan were sent to the Solid
Waste Adm. Monitor well data indicate contamination of
two aquifers.

6/78

vt




'D-15 Dairy Pak, Morris Plains, Morris Co.,

Approximately 10,000 gallons of ink and solvents were
dumped on property. In the cleanup approximately 300 cubic
yards of soil were removed and taken to an appropriate land
disposal site. Spill site was then capped with impermeable

material to eliminate further leaching of residual contaminants

adsorbed into the soil. Case closed.

10/78

Qtm

' D-16

Manzo Construction-Burnt Fly bog, Marlboro, Monmouth Co.,
Illegal dumping of petroleum products into 3 unlined
lagoons. . Surface water contamination is present and dead
trees have been sighted around lagoons in down gradient
groundwater flow direction. Several hundred drums and four
unlined lagoons were observed. Many of these drums contained
toxic chemicals along with various petroleum waste products.

Several drums were broken and leaking. Subsurface contamination

- was evident after seven holes were augered to a depth of 18

inches.

The odor of this o0il and chemical-saturated sand was
nauseating. Six monitor wells installed and sampled. Soil
and water samples taken throughout site. Case is presently
in litigation.

11/78

Ket

D-17

A&O Polymer, Sparta, Sussex Co.

Land disposal of Ketone resin products for twelve years.
On Dec. 19, 1978 there was a surface spill from w1th1n the
plant and discharged into the Wallkill River.

Several wells have been found to be contaminated by
assorted organic compounds. Water line has been installed to
service local residents with contaminated wells.

Investigation of exact source of chemicals is continuing.
Installation of monitoring wells is planned. to help delineate
the extent of the subsurface contamination.

12/78

Qsd/Ca’

D-18

Franklin Lakes, Bergen Co.,

Possible ground-water contamination by tetrachloroethylene.

Source of illegal dumping has been confirmed to be Arlo
cleaners on Franklin Avenue.

Cleaning compounds have been dumped into a pond on his
property. Concentrations of tetrachloroethylene in these
dumped wastes have been found to equal 22,000 ppb.

Investigation is on—going.

3/79

Trb,pC,Qsd

D-19

K. Wickham, Jackson Township, Ocean Co.,

Septic: truck caught dumping by Jackson Township police on
March 1, 1979. K. Wickham owned truck and property adjacent
to Jackson Landfill. Truck contained septic wastes, benzene,
toluene, xylene, butyl benzene and three unknown organic
compounds. .

3/79



D-20 Little Silver Cleaners, Little Silver, Mormouth Co. ' 1/80
Company 1s suspected of dumping solvents behind bu1ld1ng.
Adjacent pond has beén contaminated. There will be further
sampling of the pond. Five underground leaklng storage tarks
were éxcavated. The tanks contained cleahing solvénts. The

tanks were removed with 80 cubic yards of contaminated $oil. _Reb

D-21 Motel Dennis, Hamilton Twp., Atlantic Co. 3781
Unknown number of drums dumped behind Motel Dennis ,
about 8 years ago. Plume is moving 40 to 100 ft. per year
in a southwest direction. Additional hydrogeologlc work
must be done to determine the boundaries of thé plume and
recommend development limitations surroundlng the site. o
Contamination concentration of 100 ppm, organic chemicals. . Qbt/Tch

D-22 Borough of Caldwell Sewage Treatment Plant, Essex Co. 12/80
' The Borough was cited by our Department for the dumnlng
of non-composted sludge behind their plant. owngradlent
groundwater samples showed increased levels ov heavy metals
and nutrients.
The Borough has been directed to remové all non—composted
_sludge. :

D-23  Naval Air Engineering Center, Ocean Co., Lakehurst
Disposal of various solvents, campounds at various
sites used at the station over the years. Navy drilling
at selected locations as data and information dictate.
NJDEP providing technical assistance. Aviation fuel site
clean; further drilling/sampling underway or planned.a -

. D-24 Williams Property, Sigtown Road, Cape May, N.3. 10729779
During September 1979 approximately 200 drums of organlcs :

were dumped by Ted Williams on his property. Eleven monltor

wells were instdlled in January 1980 and a geophy51cal survey

was run. The local geology was determined and the plume was

delineated. The contaminated soil was piled up on site.

Proposals were requested for cleanup by DHM. To date )
(Aug. 1981) no cleanup undertaken. . Qcm




Industrial (I)

-Magnesium Elektron, Kingswood Twp., Hunterdon Co., Summer '76

At this site there is an unlined lagoon filled with
waste from their zirconium industry. Surrounding area wells
have been found to be contaminated by high amounts of TDS, , :
sulfates, Na, Cl, ammonia, etc. No file. o Trl

X-Cell Co., Belvidere, Warren Co., ‘ 9/76
Acetone in an unlined lagoon. Monitor wells to be installed.

Contamination of large ground water supply. Qs

I-3

Hoffman LaRoche, Belvidere, Warren Co., 7/75
Contamination of a large ground-water supply due to ,

unlined lagoons. Investigation showed the contamination due

to a sewer line break. Periodic water quality data is being

submitted for evaluation. Review of data with recommendations

requested in 6/81. Qs/Omb

Northern Fine Chemical, Franklin, Sussex Co., 9/75
Chemical Campany and the town of Franklin discharge into

a sump. Part of the sump waste goes out through a pipe to

a river and part into the ground. A new well 260' deep

was contaminated by the sump which is directly up gradient

from a well. Company is no longer in operation. _ "F1

Cellate, Franklin, Sussex Co., 6/75
Campany dumped its waste down a mine shaft. This large :

volume of waste flowed underground through an old storm sewer

to a river. Dye was traced in 1975. Company closed and left

area in Nov. 1976. ‘ S gn/msk

I-6

Metaltec., Franklin, Sussex Co., Fall '76
Waste cutting oil was being dumped into an unlined

lagoon. Groundwater was found to have a high COD content.

TCE is principal contaminant. Two private wells and the

Borough well have been closed. Lawsuits and administrative

action pending against the company. Qs/msk/F1

Lucas Paints, Gibbstown, Gloucester Co., ' Spring '75
Paint waste that was dumped into a lagoon has contaminated

- the groundwater according to well analyses. Sludge disposal

area is also contaminating groundwater. The sludge was
removed in 1980 and the wells replaced in the Spring of
1981. .

- I-8

Chemed., Howell Twp., Monmouth Co., 10/76
Silver stripping company discharged into an unlined la-
goon and four wells were contaminated. Soil was removed here

fram 3'-8' deep, wells were closed and interim drinking
water was brought in. After being sued by Howell Twp. for
$4000 and once by D.E.P. for $1,250, Chemed closed its

plant. ‘ Tch/Tvt



I-9 Rollins Environmental Service, Logan Twp., Gloucester Co.,
‘ ThlS chemical waste treatment facility with its many
unllned and lined lagoons has a severe ground-water pollution
problem. Numerous monltormg wells have been installed to

dellneate the extent of contam1nat1on. A system of abatement '

wells has been 1nstalled to remove and treat oontamlnated
ground water.

470

I-10 Dupont-Chambers works, Deepwater, Salem Co.,

- Severe ground water contamination has occurred here,
Recovery wells have been 1nstalled and groundwater has been
treated. Invest1gat1on contmues' awa1t1ng yearly report ard
new momtor well stugy.

I-11 shield Alloy, Newfield, Gloucester Co.,

o Contamination of a Borough well with Cr and chemical
leachate from an ex1st1ng lagoon. Stream also ocontaminated.
'Down well and private ‘wells have been closed A decontamlna-
tion system has been 1nstalled 5/81, levels of Cr greatly
reduced, re-evaluation of decontamlnatlon is pendmg.

5/15

I-12 Pine Wall Nursing Home, Ocean Co.,

Ground-water contamination by large volumes of sewage from

septic f1eld. The wells at 40 and 90 feet deep were contaml—
nated.

9/76

Tch

I-13 IRC, Sayerville, Middlesex Co.,
Metal reclaiming Co. has contaminated groundwater. The
pH of the water was 1 or less. '

Spring '75

I-14 Exxon, Constable Hook, Hudson Co.,
0il found in the groundwater from refinery complex that
continually discharged oil from tanks and pipelines. Exxon
was then required to collect and retain for disposal all

contaminated surface water on property, treat all contaminated

surface runoff, and develop a system which will oontam and.
remove all of the subsurface contamlnatlon.

9/74

Os/Rec

I-15 Shell Oil, Sewaren, Middlesex Co.,
Gas 1eak1ng from pipes, tanks etc. over the last 50 years.

In 1975 1.5 million gallons of gas were recovered by recovery.

wells. 'I'hey are presently executmg on a decontamlnatlon
program.

73,

- I-16 !‘lad1son Industry, Madison wp. , Middlesex Co.,

Zinc by-products stored on the ground. Perth Amboy Public

Supply Wells in the 014 Bndge Sand aquifer have been” conj‘ -
inated. This firm and ad_']acent CPS are due for tr1al 29. May
19':7'9‘.. Thls case is st1ll in court as of 1981,

172

Kob

I—l7 Plessey, Frenchtovwn, Hunterdon Co.,

Metal platmg wastes were dlscharged into overburden near
the Delaware River. Ag, Zn, Ni, Cu, and CN in dlscharge.
Ground discharge abandoned in favor of a treatment facility
and surface dlscharge to the River. Approval issued in 7/81.
Enforcement act1v1ty camplete. Case closed.

10/75

Qal




I-18

CPS, Madison Twp., Middlesex Co.,

Organic chemicals in the groundwater above Perth Amboy,
Runyon well field. 1In court at present, and only 3 monitor
wells have been installed. This firm and adjacent CPS are in
trial. No decision. Case is still in court as of 1981.

‘73

Kob

I-19

Bridgeport Rental, Logan Twp., Gloucester Co.,

Waste oil storage in an old gravel pit has contaminated
the groundwater. Oil leaches into an adjacent marsh and the
Delaware river. First discovered in 1969 and still a problem.
Many wells in area show low level organic contamination.

Dike rehabilitation camplete 6/81. Site awaiting study
and clean up under Superfund.

‘76

I-20

NL Industries, Pedricktown, Salem Co.,

Lead contamination of wells from 1975-1976. Enforcement
action and cleanup ordered. Consultants report and renewed
activity in 1980. Enforcement pressing for decontamination
as of 6/81.

'76

1-21

Sparta Sand and Gravel, Sparta, Sussex Co.,

Salt storage has contaminated with Cl, the aquifer that
is the major water resource for the region. The operators
are installing pads and have covered the piles. Case closed.

'75

Qs

I-22

Phelps Dodge, South Brunswick, Middlesex Co.,

Unlined lagoons received 500,000 gallons of waste liquid
per day. Plant was closed down in '74 but lagoons remain.
Possibility that groundwater in area is contaminated.

Monitor wells installed as of May 1979. Under investigation.
Poorly designed monitoring wells hampered sampling: attempts.
Wells redesigned 5/80. Sampling for metals/organics imminent
as of 6/81.

6/75

Qps/Kmr

I-23

BASF, South Brunswick, Middlesex Co.,

Styrene waste discharged into unlined lagoons. Possible
contamination of groundwater from unlined lagoons. Preliminary
evaluation completed, monitor wells drilled and consultants
report in as of April 1980. Claim no ground water drainage.
No apparent organic problem. Enforcement alternatives under
discussion in June 1981.

12/75

Qps/Kmr

I-24

Certain Teed, Winslow Twp., Camden Co.,

Phenols in groundwater from waste lagoons. There were
at least five damestic wells contaminated. Lagoons were
excavated and filled in. 1In 1978 further complaints received
fran home owners and company has been ordered to drill deep
wells for affected homes.

'73



dllcovered_contamlnatlon in '75.
constructed.

New llned ponds be ng

oV

.w%%ﬁrmm

i—i% Blo;{aft Industrles, waldw1ck, Bergen Co.,;
all, : ]

: Lt ke i
rug manufacturer.} Leaks were found in

no Consent Agreement by June 1980.{ Consent Agreement
after long negotlatlons. Decontamlnatlon slated to start up
in 6/81

95

Hazardouvaaterlals Control in 1975. Chrtnuc a01d lag
are, llned with 3 .mil BVC and it has deterlorated. Inve:
tion is contlnulng.i Four monitor wells 1nstalled and s %
Results show contamination. v

I-28 Allled Chemlcal Morrlstown, Morrls Co., . e w1
Carbon Tetrachlorlde and chloroform found,;n supp
Consultant has installed monitor wells and condu g
Well being pumped to. waste.v Concentration. has sta
20 ppb. Report due. m1d—1980 Revised contalnment scheme
jproposed in early 1981 and _approved. Dr1111ng of re sed
well ‘Scherie to begin in 1981. S

I-29 Fluld Chem1cal Lakewood TWp., Ocean Co., .
L Cosmetlc waste llqulds and sludges were . dlschargedv,
ground surface and into the surround1ng ground water over a
five year period of operatlon.

l—gb Vineland Chemlcal,'ﬁ'w'aimi fa
Arsenlc wastes stored on the surface w1th.e

Branch
1980. .
Slgn1f1cant 51te clean-up has taken place.( nser
signed after. prolonged negotlatlons in 1981 . Four
,monltor ells installed in 5/81 _Changes in the treatment

system requested by our Department. . o

.I-31 Ox'“rd Whlt‘.Twp ) Warren Co e
. 'hlgh concentr 'on of 1ron 1s found in this well due to e
‘runof £ from the abandoned Washington mine. - - pe
I-32 Mlne Hlll, Morrls Co., _ 71
... Methane was reported in a well due to dumplng of garbage i
and other material in the Byram or Milem Mine. C




I-33 International Wire Products Inc., Wyckoff, Passaic Co., '76
International's effluent has. high metals, flouride, sodium
and chloride. From discharging to the ground, the ground-water
quality from selected wells, including their own supply,
indicates elevated concentrations in sodium, chloride,
flouride, and Ni. No sewer system available. Consultants
report submitted early 1981 recommending further drilling.
Drilling started 6/81. Backhoe work uncovered several
unsuspected seepage pits filled with organic solvents in

5/81. 1Investigation underway. . ) : Qsd/Trb

I-34 Ventron, Woodridge, Bergen Co., _ ' '74
Mercury has been found in the ground up to a depth of at '
least 3 feet. Also such contaminants as Cd, Zn, As, Cr, and
Pb have been found. This 30 acre site is estimated to
contain about 200,000 pounds of Hg, mostly under new warehouse.
Currently in litigation with five defendents; Judge Lester :
‘presiding(1978). Q(Hackensack Meadows)

I-35 Albion, Winslow Twp., Camden Co., '76
Organics have been found in at least two wells in this
development. There is no obvious source, but a hameowner
may possibly be introducing organics via septic tank

disposal. Inactive ' _Tch
I-36 Monroe Twp., Gloucester Co., 11/76
Mercury found in two public supply wells. Source
has not been determined. ) : Tch
I-37 Fairfield, Essex Co., 4/76

High level organic contamination present in private and
public suply wells. Main suspects are Caldwell Trucking
(septage hauler) which operated lagoons, and General Hose Co.
which has leaking solvent tanks. Homes have gradually gone
to municipal water. Qsd/Trb

I-38 Fisher Scientific Co., Bridgewater Twp., Somerset Co., 8/76
Organics leaked from a railroad cut behind plant. Seepage
from the outcrop is very slow but had access to the Raritan
River. Directed to make design and procedural changes at
plant. Case closed. Trb

I-39 Cooper Chemical, Washington Twp., Morris Co., 4/76
Iodine contamination of several springs about one-half
mile fram this Silver Iodide handling plant. Home owner has
received new well fram Cooper Chemical. The entire waste
effluent system needs to be redesigned and engineered to
reduce the amount of discharge to the environment. Case
closed. . ‘ pC



I-40 Ionac, Pemberton Twp., Burlington Co.,

Monitor wells confirm groundwater contamination from
uhlmed lagoons. Lagoons now abandoned. Ionac manufactures
ion exchange resins, polymers and organics. Waste has
access to the Rancocas Creek. Treatment system on line in
early 1980 and consultant investigation to begin to deal.
w/lagoon sludges. Consultant report submitted 10/80.

As of 5/81 site plan be1ng formulated.

2/77

Qan/Kns

I-41 Tri-County Vegetable, Rosenhayne, Cumberland Co..,
Spray irrigation of food processmg wastes (peeling
operatlon) High NO, content found in an on-site well and
in the surrounding aéea wells. Monitor wells located 1979;
not 1nstalled as of June 1980,

Y77

- I-42 Thatcher Glass, Wharton, Morris County,
This plant's effluent is discharged through an old sewer

line and migrates into the glacial deposn:s in this area. There

has been a complaint of oil/grease in a nearby potable
well.

. Sumer '76

Glacial

1-43 Swepco Tube, Clifton, Passaic Co.,
Contamination of groundwater by hydrofluoric acid from

plcklmg area. Four monitoring wells installed and manganese,

flourlde, n1trate, and iron found. Swepco has failed to
mstltute a program of pumping groundwater into its treat-
ment system and is still polluting as of 12/7/78. Case
1nact1ve.

. 9/77

Teb

1-44 Polyrez Company, Woodbury, Gloucester Co.,
At Polyrez there is a leachate spring in the filled area
behind plant that has an organic odor and a low flow. PWC

oollection pipe was installed and the flow is to be collected

for removal. Under investigation. Leachate still escaping
from flll. Consultant hired. Monitor wells installed and
sampled. 1In planning stage for decontamination program.

10/77

1-45 Yates Industries, Bordentown, Burlington Co.,

A recent case where an assessment of the impact on the
groundwater from old copper sludge lagoons and copper scrap
is being made. Monitor well location recommendations have
been made. Remedial program is in effect. The groundwater
report was prepared by Environmental Engmeerlng, Inc.

Ground water decontamination continues through recovery wells
and treatment plant. Ground water cut-off trench planned for

suminer 1981. ‘Contammatlon due to heavy metals Cr, Cu, Zn.

- 10/77

1-46 Riverside Metals, Riverside, Burlington Co.,

Impact on the groundwater and recommendations pertammg
to wie unlined lagoons, filled with copper sludge, which are
about 50' fram the Rancocas Creek are now being assessed
Copper sludge removed as of 6/78.

8/77




1-47 American Cyanamid, Bound Brook, Somerset Co.; . 9/77

Old industrial plant with many lagoons; organic wastes
are reaching overburden and shale. A possible threat to the
off-site municipal wells and others. Seven monitor wells in
rock and consultants report due mid-1980. Consent Agreement,
including clean-up work and monitoring of wells prepared in
6/81. Trb

I-48

Camden Municipal Wells, Camden, Camden Co., : 7/78
Organics have been found in three city wells. Many

possible sources have beén sited and the most obvious possi-

bilities are being evaluated, although there is little

likelihood of isolating the source(s). Monitoring of the

suspected wells is now being carried out weekly.

I-49

Kearny Power and Light, Kearny, Hudson Co.,
Mercury found in soil near the Passaic River from an old
abandoned heating and generation system. There is the possibility
of no ground-water movement due to a bulkhead and very fine
soils. Draft of a ConsenttAgreement in June 1980. Ground
water shows 1-3 ppm mercury. Monitoring on-going. Qal/Qsd/Trb

I-50

Reichhold Chemical Inc., Carteret, Middlesex Co., 12/78
Surface discharge high in phenols, chloroform, oils, and

grease is present which may enter the groundwater. Monitor

wells have been installed. High phenol concentrations-

found in one monitor well. Monitor well with high phenols is

pumping the waste into the sanitary sewer system. As of 5/81

NJDEP is continuing periodic sampling of monltor wells.

Company has cleaned up their operation. ' Trb

I-51

Great Adventure, Jackson Twp., Ocean Co., 5/77
Monitoring the changes in the groundwater from spray

irrigation and liming at Safari Park is taking place.

Monthly analyses of the 12 monitor wells indicate change in

groundwater quality. Expansion of spray field in 1980

season. Further expansion of sprayed areas set for 1981.

Additional monitor wells planned. Tch

I-52

Culligan Co., Lebanon, Hunterdon Co., 77
Runoff fram piles of regenerating salt and high chloride

~ wash water in septic system has polluted groundwater in

the Brunswick Formation. At least four homes have been
affected. Trb



I-53 Mahwah Well Fleld, Bergen Co.,

Ground-water contamination by volatile organics. 01d
station well is presently pumping to waste. West Well field
wells #1 and #4 have high concentrations of trlchloroethylene.

Oooperatlon between NJDEP and Rockland County Depart-
ment of Health has been helpful in locating additional
potentlal sources for organic contaminants. Most recent
analysis of Mahwah wells showed no presence of organic
chemicals. .

7/79

I-54

Fairlawn Well Field, Bergen Co.,
Three out of seventeen wells are contamlnated by volatile

'organlcs, such as trichloroethylene, trichloroethane, and

tetrachloroethylene. Sampling has continued since 1/79.
Well is located in the center of an industrial park. Case
relatively inactive-Fairlawn buying water. Recommendations
made to pump affected wells to purge aquifer. Cigsultant is

_evaluating problem as of 6/81.

_0sd/Trb

1/79

__Trb

I-55

Hawthorne Well, Passaic Co.,

One well out of 22 in Hawthorne's Well Field is contamlnated ‘

by volatile organics, such as trlchoroethylene, trichoroethane,

and tetrachloroethlene. Sampling was done in January of 1979.
Two p0551ble sources include Inmont Corporation and an old

mercury processing plant now operated by Calgon Inc. Drllllng

program proposed at Calgon May 1979. Enforcement pressing

for further evaluation and clean-up with regular monitoring

 schedule &s of 6/81.

/79

Teb

1-56

Perry Industries, Halnesport, Burlington Co.,

Unlined lagoon disposing of cleaning materials for metal
reproce351ng. Lagoon near Rancocas Creek. Monitor wells and
sampling proposed.

4/79

1-57

L.E. Carpenter and Co., Wharton, Morris Co.

Filter bed contains reddish-orange liquids. Chemical
storage tanks once buried, have been bouyed to the surface
by high water table. Public water supply wells (4) are
located downstream .5 to 1 mile.

Wehran Englneerlng submitted a sludge removal and ground
water monltorlng program for the facility. four monitor wells
have beén installed at the site. Sediments at rear of
property are extremely permeable, boulders, gravel and coarse
sand. NJDEP is pressing for sludge removal, additional
drilling, solvent removal and decontamination as of 6/81.
This is a prolonged case.

5/79

Qtm/Qsd




I-58

Kauffman-Minteer, Inc., Jobstown, Burlington Co.

Possible ground-water pollution -fraom a 100%.x 500' unlined
storage lagoon containing plasticizers, detergents, lube oil,
and waxes fram tank truck wastewater. Two monitor wells
installed, sampled. ‘

International Flavors and Fragrances, Union Beach, Monmouth Co.,
The groundwater has been contaminated (COD, volatile

organics) from spills or leaks in some of the 20,000 55

gallon storage drums on the property. IFF has been fined

$25,000, and ordered to install 9 monitor wells. Case is

under litigation.

4/79

Kwb

I-60 New Jersey Water Company, Washington, Warren Co.,

Trichloroethylene at levels of over 100 ppb have been
found in Well No. 4 and tetrachloroethylene at levels of over
100 pob in Well No. 3. Investigation has been started to
determine the source. Analyses of all wells in the area
i. licates that only the two water company wells have significant
contamination.

4/79

_Cok

1-61

Apex Plating, Franklin Township, Warren Co.

Ground disposal of plating waste has lead to contamination
of three wells. The cadmium plating operation was taken out of
service as soon as the problem was found. Company in process
of developing a treatment system.

12/78

Cok

1-62

Ashland Chemical, Fords, Middlesex Co.

Chemical plant on meadow mat over Raritan-Magothy. Foul
unlined lagoons, and a chemical spill. Organics on water
table. Monitor wells will be drilled to cover the property.
On 5/81 monitoring wells were installed and sampled. High
concentrations of organics were found. Decontamination
system required.

4/79

I-63

Tenneco Chemicals, Fords, Middlesex Co.

Chemical plant on meadow mat over Raritan-Magothy
Formation. Monitor wells installed by consultants to cover
the property and evaluate extent of ground-water impact.
Report in preparation May 1979. Sampling of wells confirmed
presence of organics on the water table. Currently awaiting
next phase of report.

4/79

1-64

Republic Wire Co., Rahway, Union Co.

Low-pH pond behind plant, overflowing septic tank and
on-site spills. Considerable local publicity. Monitor
well locations recammended. Matter in court as of 6/81.

5/79

Trb



AN
b

i-65 CBS Records, P1tt:nan, Gloucester Co.

Platlng effluent into unlined lagoons behmd very large
record—manufacturmg plant. Poor housekeeplng, lVbnltor v
wells located January 1979. Moderate organic oontammatmn
of ground water. Solid Waste Adm. evaluating sludge lagoon.-

/79

e

I-66

Metasol (Calgon), Hawthorne, Passaic Co.

. Related to Hawthorne municipal well 1nvest1gat10n o

(I 55) Property is near three mun1c1pa1 wells. Organlcs and
mercury on ground Program recommended in May 1979 to take
soil samples, 1nstall monitor wells and sample the aqulfer.
Mercury and organlcs conflrmed in overburden and bedrock. .
Addltlonal work recommended by Department in 5/81. Sampling

2/79

1-67

of new wells scheduled for 6/81.

ARC. Co., Boonton, Morrls Co.

A lagoon on tie site is unlined and recelves wastes
from the electronlc operatlons part of the plant. A consxder—
untreated effluent quite toxic. Although there is. no 1ndlca-
tion of any wells belng contamlnated, it is loglcal to assume
ground—water degradatlon. Monitor wells have been 1nstalled
by bbre—Trench Wells will be sampled to determine the
impact of past disposal into the unlined lagoons and to .
monitor future discharges as part of their dlscharge permlt.
Company directed by NJDEP to determine the extent and
degree of aqulfer contamination caused by their past/present
discharges. Report due Fall 1981.

5/79

1-68

RFL Inc.; Boonton, Morrls Co.

A lagoon on the site is unlined and recelves untreated _
production waste. Effluent contains toxic metdls and organlc
oompounds. While no evidence of water supply contaminat iof
is present, some contamlnatlon may be expected. It was
recommended that 3 monitor wells be 1nsta11ed to determine
movement and quallty. Wells were 1nsta11ed by More-Trench
at same time as ARC to determine the impact of past dlsposal
into the lagoons and to monitor future discharges &s. part of
their dlscharge permit. Ground water monltormg nnplemented
7/80. . Rerator installed in lagoon to .improve effluent
quallty. Oompany is reportmg on water quality to DEP. ‘
NJPDES Pérmit and Treatment works approved being applied
for.

pC gnelss

1-69

Colloid Chemlcal Hanover, Morris Co.,

Phenol in cooling water discharge seeping 1nto Whlppany
Rlver as a result of poor housekeeping and surface spillage.
Monitor wells, a cutoff wall, and samplmg are recxxmended,,
Shallow monitor wells installed. Deep wells and samplmg are
necessary and planned. Administrative Consent Order sent
12/80. :

11/79




I-70

Harvest Pickle Co., East Vineland, Atlantic Co.,’

Complaint fram neighbor that Harvest Pickle Co., located
on Post Rd., had been dumping brine on the gravel. The
dumping of brine resulted in high chlorides in the ground
water and contamination of the neighbor's well. Three
monitor wells installed 7/80.  On-site monitoring is ongoing.
Company installed concrete pad and small holding tank.

11/79

Qbt/Tch

I-71

Plumsted Twp., Ocean Co.

A large number of drums dumped + 20 years ago at five
localities was brought to the attention of NJDEP. An
investigation on 2/27/80 revealed dumping of both drums and
liquids. The materials observed seem to be a rubber and
caulking type waste. Monitor wells requested. At location
#5 (Goose Farm) extensive clean-up and ground water decontam-
ination took place. Clean—-up temporarily stopped in spring
'81 when funds ran out. :

2/80

™vE, Tkw, Tch

=72

BP, Paulsboro, Gloucestev Co.,

Site contaminated with various petroleum products. Eleven
monitor wells have been installed to determine extent and
composition of the various petroleum products under the site.
Awaiting results of sampling. Consultant preparing decontam-
ination program.

6/79

I-73

Winner Chemical, Paulsboro, Gloucester Co.

Various oils, etc. are handled at the site. Ground-water
contamination from an unlined lagoon and tank farm. Two
monitor wells have been installed. The company will clean up
lagoon and farm, and set up a ground-water recovery system.

A total of five monitor wells installed to date and sampled.
Contaminated sludge will be removed. Decontamination program
is planned.

8/79

I-74

Homasote Co., Ewing Township, Mercer Co.

The company has an unlined wastewater lagoon. One
monitor well has been installed to determine possible ground
water pollution. Awaiting results. Sample results show no
lagoon leaks. Case closed.

7/79

I-75

Texaco, Westville, Gloucester Co.

There are two unlined separator sludge lagoons on-site
causing possible groundwater pollution. Nine monitor wells
requested to determine extent of any ground water pollution.

10/79

I-76

Inland Chemical, Newark, Essex Co.

There is possible ground water pollution fram drum spillage
and tank and line leaks. Inland recovers various chemicals.
Recommended installation of five monitor wells.

12/79

Trb

I-77

Landis Sewage Authority, Vineland, Cumberland Co.

~ The authority has 40 acres of unlined settling ponds
for sewage sludge. Stream samples were taken to determine
extent of surface/ground water contamination.

11/79



1-78 Monitor Devices, Wall, Monmouth Co. ' 3/80

Untreated wastewater fram the company's plating business
has been dumped on the ground for three years. Recammended
the installation of three monitor wells to determine extent
and nature of ground-water pollution. Three monitor wells
installed and sampled. Analyses show heavy metals and organic
contamination. NJDEP recommended mplementlng a decontamihation
program. . Tch

I-79

Camtron, Inc., Manalapan, Monmouth Co. 6/79
Untreated wastewater has been discharged onto the ground

for approx. 15 years, Comtron cleans copper, aluminum, and

brass pipes, and plates metals.

- Recommended installation of three monitor wells to determine

extent and composition of pollution. Three monitor wells

installed and sampled. Results show low levels of contamin-

ation. : Kns .

I-80

Elastamers, Ltd., Keyport, Monmouti 0. . 3/80
Latex fram the plant's wastewater discharge has been

dropped on the ground adjacent to a "percolation" lagoon.

The company has agreed to remove the latex and to design a

new treatment system. Latex has been removed. Awaiting

installation of monitor wells. . " Kwb

I-81

Airtron-Litton, Morris Plains, Morris Co. 77
Unlined wastewater disposal lagoons. Sampled two abandoned

supply wells on property downgradient of the lagoons and came

up with extremely high levels of TCE. Also sampled Mennen

Co. well across Hanover Blvd. from Airtron and detected high

concentrations of TCE. Buried Valley aquifer appears to be

affected on a greater than local scale. Dairy Pack, located

directly north of Mennen Co. should also be investigated as a

potential source. Sludges in Airtron lagoons have been

sampled and found to contain high levels of TCE and the

company has been ordered to remove all sludge immediately.

Consultant now beginning investigation of site. Area-wide

sampling will be initiated. Extent of ground water contam-

ination has yet to be determined. Qtm/Qsd

- 1-82

Albert Steel and Drum, Newark, Essex Co., '80
Abandoned solvent recovery site. AsSorted drums, laboratory

packs and mercury packs found disposed on and beneath the

site. The City of Newark now owns the property and has set

‘aside as part of a agreement with NJDEP 200,000 + for invest-—

igating the site. No further work has been done as of 5/81. _
‘Pleistooene

1-83

Trov Chemical, Newark, Essex Co., , '80
Numerous illegal discharges into a small creek as well as soil '

contamination by organics and high levels of mercury.

Status: NJDEP is pursuing a Consent Agreement with the

company which is about to change hands. 5/81, the company

has changed owners. Clean-up is underway. NJDEP is recommending

installation of monitor wells. : Pleistocene




I-84

Dupont, Fabric Division, Parlin, Middlesex Co., '79
Investigated abandoned disposal lagoons. Recently had

four monitor wells installed to determine impact of past

discharges. All wells are completed in the 0Old Bridge Sand.

Wells have been sampled and indicate low level organic

contamination. Resampling is essential to the investigation.

The monitor wells at Duponts landfill were also sampled. A

problem exists with these wells as they need to be re-developed

or deepened. Investigation is continuing. Dupont is reluctant

to deepen or re-develop wells. Kmr

I-85

Hatco Chemical, Fords, Woodbridge, Essex Co., '79
Sloppy housekeeping, lagoon disposal of assorted chemicals.
Site is situated on the Woodbridge clay overlying the Farrington

Sand. The company has aquired the services of Weston as
groundwater consultants. Investigation is continuing.
Department will ask company to install monit. -—=1ls summer
1981. :

I-86

Abex, Mahwah, Bergen Co., '79
Disposal of wash water into unlined lagoons. Discharge

contains silica from iron molding process and high iron.

Sampling of discharge into the lagoons and monitor well

adjacent to the South Lagoon indicate no problem exists.

Company will be required as part of their groundwater

discharge permit to monitor the well adjacent to the south

lagoon and the discharge into the north lagoon on a quarterly

basis. Case closed. Qsd

I1-87

Ford, Mahwah, Bergen Co., 2/79
Disposal of sludges into unlined lagoons over the last 29

years. Ford is not cooperating with NJDEP. They refuse to

install monitor wells. Case will be going to a hearing.

Plant is being abandoned by Ford. Sludge removed. Consent

Agreement involving monitor wells near signature in 6/81. ) Qsd

I-88

Pioneer Metals, Franklinville, Gloucester Co., 4/79
Plating operation disposed of wash down wastewater and dip :

water into a swamp adjacent to their property. They have two

30 ft. wells to supply both process and potable water. These

wells have been sampled and contain high levels of hexavalent

chromium. Domestic wells across the road and a local high

school well down gradient have been sampled. No metals were

detected above background. Investigation continues. Tch

I-89

Reichhold Chemical Inc., Carteret, Middlesex Co., 12/78
"See I-50"



I-90 Tenneco Chemicals, Fords, Middlesex Co. 4/7;9
"See I-63" L

I-91 Hummell Chemical Co; South Plainfield, Middlesex Co., - 3/80
Chemical plant processing large number of elements :

and organics. Hearing held in May 1980. Threat of ground

water contamination fram spills and housekeeping. Pressing

for monitor wells as of June 1980. Monitor wells installed

May 1981. Sampling slated for 6/81. . Qsd/Trb

1-92 Chevron (Ortho Division), South Plainfield, Middlesex Co., 6/80
Pesticide plant next to Hummell Chemical. Long standing
poor housekeeping and probable “backyard" dlsposal of chemicals.
Monitor wells installed in 1979 by consultant. Consultant's
report due approx. July 1980. Some pesticide damage, o
decontamination system probable. Qsd/Trb

I-93 Kearney Industries, Piscataway, Middlesex Co., 4/80
Phenol wastewater dlscharged to ground and later to
septic tank system. Now going to sewer. Monitor wells may
be recommended. Monitor wells ordered and Administrative
hearing held 3/81. No ruling as of 6/81. . Trb

I-94 Monsanto, Bridgeport, Gloucester Co. 3/80
Anonymous information that on-site dr1111ng has found :
serious ground-water pollution. Consultant is executing the
program. Follow-up by NJDEP requested in May 1980. Consultants
report submitted for review early 1981. Additional data
requested 5/81. . Kmr

I-95 Cel - Rex, Nutley, Essex Co., ‘ 4/80
Rare metal (Au; Ag etc) reclamation, processing operation.
Adjacent condaminium excavation uncovered contamination
traceable to the firm. Department requested monitor
wells and a consultant in June 1980. Site near Passaic
River. Drilling in late 1980. Report received 4/81. Additional
sampling and water level data requested 5/81. Preliminary decon—

tamination design called for. . ©sd/ Trb. .

1-96 Amerchol Coporation, Edison Twp., Middlesex Co., 10/79
' Suspected ground-water contamination from unlined waste
lagoons containing high concentration of organic solvents.
Area underlain by Brunswick Shale, very little overburden.
Three monitor wells requested in June 1980. Sampling early
1981 showed low level organic contamination. Resampling _
Summer 81. Trb




I-97

b

Okonite Cable Campany, North Brunswick Twp., Middlesex Co.,
Suspected ground water contamination from waste lagoons and

oil spills on-site. Overburden is glacial sand and gravel,

underlain by the Raritan-Magothy Formation and the Brunswick

Shale. 1Initial field visit June 1980. Lagoon is lined with

concrete. Contaminated soil has been removed.

Monitor wells have been requested.

6/80

Kmr,/Trb

I-98

Nascolite, Millville, Cumberland Co.

The company was cited for the discharge of organic compounds
in their waste-water discharges into an unlined ditch. A
Consent Order is being prepared for installation of monitor
wells and removal of contaminated soil.

1/80

Tch

1-99

Electronic Parts Speciality, Lumberton Twp., Burlington Co.

Wastewater discharge from the plant's electroplating
operations are diverted into an unlined discharge pond. This
case is currently under investigation.

4/81

I-100 Scholler Bros., Hamilton Twp., Atlantic Co.,

Company has many spillages and an unlined lagoon containing
organics.
Sampled showed ground water contamination. DEP asked that six
additional wells be drilled. Company installed them 12/80.

Three wells located in '78 and installed incorrectly.

Spring '78

Tch

I-101

Essex Chemical, Paulsboro, Gloucester Co.,

Campany has a 12 acre 25' high waste gypsum pile. Three
monitor wells indicate groundwater contamination. A perimeter
dike is to be installed to channel surface runoff to a
treatment plant, then to Mantua Creek.

3/80

I-102 W.A. Cleary & Co. Franklin, Somerset Co.,

Company has one unlined lagoon containing pesticides,
herbicides and tree dye wastes. Wells on property and
private wells in area sampled 5/81 to see if ground water
contamination has occurred. If results are positive
observation wells will be installed. Company plans to line
lagoon summer 1981.

12/80

Trb

I-103 Spencer-Kellogg, Edgewater, Bergen Co.,

Company located along Hudson River. O0il seeping out
fram end of pier. They manufacture vegetable o0il products.
Monitor wells located and installed. Consultant hired to
evaluate problem. Consultants report showed that oil was
hydrocarbon based and the source was adjoining property.
Spencer-Kellogg directed to upgrade their storm sewer & oil
water separator. Wells must be monitored occasionally.

2/80

Fill






I1-104

Bel-Ray Co., Wall Twp., Monmouth Co.

Company produces lubricants. Cooling water, floor
washdown wastewater, and surface runoff flow to an unlined
lagoon. Recammended installation of four monitor wells
around lagoon to determine whether there is any leakage.

6/80

1-105

Lectro Products, Manalapan, Monmouth Co.

Sheet metal caompany discharged untreated wastewater
onto ground behind plant for 22 years. Three monitor wells
installed, sampled. Awaiting results.

11/80

I-106

Lilly Industrial Coating, Paulsboro, Gloucester Co.
Organic chemical spill fram tank storage farm in 1974.

Shallow private wells were contaminated, and replaced

by deeper wells. Organic leachate still seeping into

adjacent Mantua Creek. Three monitor wells installed in

1974.

2/81

Ket

I-107

Chemical Leaman Tank Lines, Bridgeport, Gloucester Co.,

Several local wells contaminated with organics leading to
investigation of C.L., a tanker storage and cleaning facility.
Cleaning wastes, now collected in a tank, were discharged to
an unlined lagoon until 1977. This system still allows for
discharge to soil. Leaking tankers drip chemicals onto
unpaved parking yard. Shallow water table has strong
chemical odor. Consultant work reveals first two aquifers
severely degraded with volatile organics. Deep wells will
be drilled 6-81. Approximately 12 wells show some contamination.

11/80

I-108

Blue Spruce, Bound Brook, Middlesex Co.

Pesticide facility has operated with very poor housekeeping.
Both solid and liquid waste has contaminated the soil and water
table aquifer. Site near Raritan River with confluence of
Middle Brook. Effect on bedrock aquifer undetermined.

10/80

Qsd/Trb

I-109

American Cyanamid, Woodbridge, Middlesex Co.,

Leaking lagoon. Received sludge high in N and some wax.
Surrounding f£ill very impermeable. Native ground is a swamp
(tidal), decamposing vegetation, and clay-sand. No significant
contamination. Case closed.

8/80

Trb

I-110

Dowell Industries, Mt. Holly, Burlington Co.,

Firm uses caustic or acid solution to clean boilers or
water treatment facilities. Waste discharged to lagoon.
Lagoon lining had several small rips. Tank truck washing
facility also operated.

2/81



.1-111

Struthers—-Dunn, Mantua, Gloucester Co.

. Plating waste was discharged to unlined lagoon. Monltor
wells had .Shown objectlonable levels of CN, Cr, Phenols.,
Recent analyses have shown problem has subsided. Perlodlc
monitoring required for 2 more years.

11/79

Tch

I-112

AMF—Maarck, S. Brunsw1ck, Middlesex Co.,

Plant dlscharged TCE and methylene chlorlde into septlc
tank. Well on site is contaminated (120 ppb). Solvents now
stored in holding tank.

Wells being installed 5/81 to investigate extent of problem.

11/80

Qps/Trs

I-113

Aerosystems Technology, Franklin, Sussex Co.

' New plant on old Cellate property operated by owner of
Metaltec Corp. Cooling water discharge contains phenols,
organics.. Springs on property show TCE. Extent and causes
of problem not known.

2/81

ot/f1

1-114

Sutton Weil, Clinton, Hunterdon Co.

4450 ppm C1 found in Sutton well. Source is H. C. R.D.
salt stockplle which was left uncovered for several years.
Res15t1v1ty survey delineates source and plume. 5/81, County
has prov1ded or will provide water to homes fram High
Brldge Water Co.

7/80

Qal/pC

I-115

Allyn Manufacturmg, whiting, Ocean Co.,

. Firm dyes and paints dried plants for store dl‘splays.ﬂ,
Dlscharge dye containing methylene chloride to an unlined
seepage ditch. Pa1nt1ng done on unprotected ground.

Wells on property (80') are clean. Recammend five shallow
monitor wells and soil testing. .

10,/80

I-116

Pavonia Englne Yard, CONRAIL, Camden Co.,

Fuel oil spill caused by overf1111ng of tank in unllned,
diked tank farm. Many thousands of gallons lost. Problem
is perpetual In addition, facility housekeeping is atrocicus;
many spillages throughout yard.

Ten monltormg wells installed, 7/80. Pddltlonal wells
and recovery system requested since every well containeéd
measureable product. Recovery system installed, not functlonmg
adequately 12/80. 5/81, Conrail has not prov1ded funds for
additional observation wells or to upgrade recovery s /stem.

8/80




I-117

e -

Metallurgical Industries, Inc., Tinton Falls, ‘Monmouth Co.

Company has been discharging untreated wastewater ("neutral-
ized" acids) behind its plant since 1967. Requested installa~
tion of three monitor wells.

3/81

Tvt

I-118

Elmwood Pk., Bergen Co.

Grant Chemical and Laplace Chemical both have had serious
housekeeping problems. Predecessor to Grant purportedly
discharged chemical waste onto ground. Soil between the
two firms has strong chemical odor and high levels of COD,
metals, SO,, low pH. One local well contaminated with
organics. “Laplace Chem. Discharge and soil from three
sites sampled for volatile organics.

11/80

Trb

I-119

Engineering Labs., Oakland, Bergen Co.

Plastics grinding firm discharges plastic waste and
cooling water to unlined lagoons. Site located along Ramapo
Border Fault which is "open" in this area. Sampling has
shown high COD in ground water. Company required to file
for appropriate permits.

11/80

Qg/Trb

I-120

Princeton Polychrome Press, West Windsor, Mercer Co.,
Chemical spillage and unlined wastewater lagoon. Local
private wells have been sampled, no problem was found.

2/81

" Qps/Trs

I-121

Diamond Shamrock, S. Kearny, Hudson Co.

Very old chrame smelting plant on Hackensack River.
Wastes dumped on site and used as fill and aggregate at
other sites. Chramate discharging to river and drainage
channels. Large amount of Cr waste buried with alumina
hydrate, and lime. This slab is breaking down leaching Cr
to ground water. Recommended that D.S. hire a consultant to
investigate degree and extent of ground water contamination.

12/80

Qsd/Trb

I-122

Conrail-Meadows Yard, Kearny, Hudson County

Poor housekeeping, surface spillage and storage of old
solvent drums has led to suspect a possible ground water
problem. Site inspection scheduled for 6/81.

3/81

organic silt

1-123

Bell Labs, Hanover Twp., Essex Co.

Facility utilized sand filter and sludge drying beds
which received high concentrations of organics and metals.
Company has installed monitor wells.

2/81

Qsd



I-124

— L c;, P

Simmons Olds, Toyota, Ramsey, Bergen Co., 5/81
Illegal discharge of waste oil, transmission fluid,

mineral spirits and solvents to an unlined seepage pit led

NJDEP to suspect possible ground water contamination. Monit-

oring wells have been recammended to determine the extent of : )

the problem. ‘ Qsd/Trb

I-125

Picattiny Arsenal, Rockaway Twp., Morris Co., ‘ 12/80
Ground water fonitoring system implemented to define

water quality at suspected pollution sources here. Sampling o »

conducted in May 1981 and results forthcoming. Qsd, bgn, Sgp

I-126

Radiation Technology, Rockaway Twp., Morris Co., _ 4/81
Industry finishes wood products using cobalt radiation

to bind a plastic protective coating. Organic chemicals

detected in potable/process wells here. Awaiting results of

state's testing to begin 1nvestlgat10n of source(s). _PC_

1-127

Middlesex Sampling Center, Middlesex, Middlesex Co., 6/80
Government (Federal) investigating facility previously

used as a uranium sampling center for Manhattan project. ,

Consultant prepared report which NJDEP is reviewing. .. Trb

I-128

Mobil Testing Farm, Hopewell, Mercer Co., 4 3/80
Facility tests herbicides. Monitor wells and water
quality monitoring system in operation. Rutgers Universty

" sampling and analyzing water quality of both surface and

ground water. Trb

‘I-129

Imperial Oil, Morganville, Mommouth Co. : 5/81
Company blends viscosity enhancing agents into lubrlcatlng

oils. Industrial activities conducted here for over 100

years by many firms. Many pollution sources observed ,

on-site. Illegal dumping of PCB's has occurred at several

locations adjacent to Imperial Oil. Assessment of extent and

.degree of so0il, surface water, and ground water contamination

is necessary. . Ket

I-130

Cosden Oil & Chemical Company, Washington Twp., Mercer Co., 5/81
Wastewater containing with an "oil sheen" and possibly

containing heat transfer oil, mineral oil, fuel o0il, and

styrene monomers is being discharged via a pipe to a grassy

area. Firm has been notified that this activity must have a

permit. The site will be visited in the near future to

locate monitoring wells. . Kmv

I-131

Public Service Elec. & Gas Co., Mercer Generating Sta., Mercer Co., 5/81
Rain and runoff percolating thru a coal stockpile is

elevating the TDS and SO4 levels in the groundwater flowing

below the pile. (Levels exceed ground water standards.) PSEG

claims that the Delaware is not affected hence there is no

problem. Groundwater monitoring has started to create a data base

so that appropriate action (lining the stockpile) can be

taken. , Kmr




— )] -

I-132 Linden Chlorine, Linden, Union Co. '80
Mercury-brine sludge is possible source of ground water
contamination. Sludge is being dumped into unlined lagoon.
Consultant has been hired to install wells and investi- :
gate problem. Wells will go in summer 1981. . - Trb

I-133 Revlon Co., Edison, Middlesex Co. 8/80
High amounts of organics, 200 ppb, in Amerchol's
production well (across st.) led to investigation of this
site. Samples fram seepage pit yielded numerous organics in
high concentrations. Site visit scheduled 11/80 to resample
since company's analyses differed. Wells requested based on
sample analyses, April '81. Awaiting response. , Trb

I-134 Chem. Sol, Piscataway, Middlesex Co. 2/80
Abandoned chemical site with suspected contamination by
organics caused by dumping. Water and soil sampled on site
2/80. High level of organics in water and high PCB's in
soil. On 10/80 Consultant drilled eight monitor wells.
These and 300 ft. old production well were sampled. Analyses
confirmed presence of gross contamination. Awaiting
oconsultants report which will contain proposals for decontam-
ination and further investigation. , Trb

I-135 Solvents Recovery Service, Linden, Union Co. ' 8/80
Suspected ground water contamination due to spillage of
organics in unlined tank farms and elsewhere on-site. Poor
housekeeping. Consultant hired to do hydrogeologic investiga-
tion. Wells installed 2/81. Sample analyses document
presence of contamination. NJIDEP will seek decontamination in
the near future. Company may be reluctant. Till/Trb

I-136 CP Chemicals, Inc., Sewaren, Middlesex Co., 7/80
Ground water contamination caused by discharge. into
unlined lagoons and dumping throughout site. Constituents
include cyanide, arsenic, copper, zinc and lead. Consent
Order signed in early '81 calling for subsurface investiga-
tion. Monitoring wells installed fall 1980, sampled 5/81.
Awaiting results of analyses. Expect to find contamina- _
tion and will seek decontamination in the future. fill/organic silt/till



I1-137

— L ,x -

Koppers, Kearny, Essex Co.,

Company left large amount of tar-like residue on the
premises. Some hydrocarbons have been observed leaching into
the Hackensack River. Investlgatlon pending. All types of
contamination (pesticides, organics, metals) present.
Proposal for entombment of worst area.

10/80

~ drift/Trb

I-138

Denzer and Schaeffer, Bayville, Ocean Co.

Silver reclaiming operation discharged caustic solution
onto the ground. Also septic tank receiving acid solution
(pH 1) and discharging into ground. Company has hired
consultant for septics. Private wells may be threatened.
Administrative Order sent requiring monitor wells 5/81.

 9/80

Qcm/Tch

I-139

Fasco, Phillipsburg, Warren Co.,

Metal Plating company allowed a solution containing high
concentrations of Zinc, Tin, and Cadmium to percolate into
permeable sand & gravels. 5/81 drilled 45' boring, no
waiar. Soil samples show elevated levels of cyanide to 10
feet. Negotiations for soil removal underway.

10/80

I-140

U.0.P., Johnson, East Rutherford, Bergen Co.

Shallow monitor wells reveal severe contamination present
in the water table aquifer. Six (6) old process wells,
located in a lower artesian aquifer are being prepared for
sampling and sealing. Based upon this sampling, determina-
tions will proceed regarding the deep aquifer water quality.
Company is required to assess the extent and magnitude of
the water table contamination. Investigation continuing.

1/80

_Recent/0sd.

I-141

Johanson Mfg. Co., Boonton Twp. Morris Co.

Unlined lagoon receives treated wastes from electronics
plant. Monitor wells installed 10/80 and ground water degrad-
ation found near lagoon. NJIDEP will meet shortly with
company to direct them to ascertain the extent and degree
of aquifer contamination caused by their discharges.

Case continuing.

8/80

I-142

BFI, Pedricktown, Salem Co.

Industrial cleaning facility maintained a waste lagoon.
Sloppy housekeeping characterizes the site. Preliminary
pollution assessment completed 3/81, concluded that the
waste lagoon (inactive) had the greatest impact on ground
water quality. Assessment indicated that the contamina-
tion may have moved 100' from the site. Contaminants
include organic solvents, metals and to a lesser extent
several inorganics. Investigation continuing.

10/80

Qcm/Kmr




I-143

Conrail Facility, Raritan Boro, Somerset Co.

Unlicensed landfills and storage of old solvent drums has
alerted NJDEP to the possibility of a potential ground
water problem. Site inspection scheduled for 6/81 to
determine need for monitoring wells, etc.

3/81

Trb

I-144

Lake Intervale, Morris Co. .

Private lake surrounded by homes. Deepening of lake
uncovered chemical seepage of benzene and toluene.
Investigation of nearby industries initiated. Improvised
air-stripping scheme implemented to deal with seepage during
excavation operation. Sampling of soil removed also done.
Excavation work completed in very early 1981 (investigation
of nearby industries [Norda, Synthatron] continuing)

1/79

Qsd/Trb

I-145

Marisol Inc., Middlesex Twp., Middlesex Co.,
Liquid waste reclaimer found to have high levels of
organics i m™oduction well. Monitor wells ordered drilled

.and four weliis installed 2/81. Sampling scheduled and

consultants report due.

1/79

Trb

I-146

Reagent Chemical, Middlesex Twp., Middlesex Co.,

Third owner of this industrial site. Discharges of
hazardous wastes by former occupants. Auger work has
confirmed buried wastes, including arsenic. Four monitor
wells installed early 1981. Will be sampled. (cases I-145
and I-147 nearby)

5/19

Trb

I-147

Inmont Chemical, Middlesex,Middlesex Co.,
Near to Marisol plant (I-145). Site inspections, meetings

held 1979-80 to discuss deficiencies and ground water evaluation

program. Monitor wells installed early 1981. Sample
results and consultants report outstanding as of June 1981.

79

Trb

I-148

Air Products, Middlesex, Middlesex Co.

Plant in area highlighted by Marisol matter (I-145).
Discharge of lab waste to septic tank and evidence of
spillages. Improvised decontamination for organic seepage,

terminated in early 1981. Soil borings and anhalyses confirmed

organics in the overburden. Consultant report submitted in
3/81. Meeting held 5/81 requesting decontamination of
shallow aquifer.

5/79

Trb



1-149 Inmont Chemical, Lodi, Bergen Co..

NJDEP was notified of below-ground storage failure,
Requested to review consultants proposal and implement it.
Program agreed to and drilling began on 6/3/81. Sampling
and soil borings scheduled. -

4/81

Trb

I-150 Stauffer Chemical, Edison, Middlesex Co. :
Handle and store variety of organic chemicals. Monitor
wells installed 1979 showing organics in ground water.
Interceptor decontamination system installed on site with
sewer discharge. Upgraded, scaled up system for ground
water and runoff collection under design 6/81.

79

Trb

I-151 Parker Andrews Ind., S. Bruns., Middlesex Co.

One of several possible sources investigated as part
of S. Brunswick Well No. 11 problem. .Some organics in
ground water in four monitor wells installed at plant.
Water levels and subscyirint report show migration away
fram Well No. 1. Periodic monitoring requested; in-plant

__changes made.

1/78

I-152 Norda, Boonton, Morris Co.
0l4d flavor & fragrances plant with below ground storage,
septic tanks. Chemical seepage at nearby Lake Intervale
brought NJDEP to the site. Consultants report submitted
4/81. Further work including monitor wells requested
6/81. :

6/81

Qsd

I-153 Taylor Forge, Branchberg Twp., Somerset Co.

Metal processor found to have unlined lagoons and organics
in their production well. One nearby damestic well also
affected. Lagoons will be discontinued, damestic well
replaced and production well used to confine organic migration.
Solvent handling improved. :

12/78

Trb

I-154 Allied Chemical, Metuchen, Middlesex Co.

Cooling water discharge to dry well. Monitor wells and
consultants report show some ground water contamination.
Campany is applying for Treatment Works Approval (TWA) and

_ tie-into sewer.

'77

Kmr/Trb _

I-155 Vineland Foods, Norma, Salem Co.

Chicken processing plant with spray irrigation of waste-
water. Several consultants reports prepared and monitor
wells installed. Treatment works approval near completion
for continued spray, with sampling & monitoring program.

'75

Tch




iy

/.
/

I-156 Hunt Wesson, Bridgeton, Cumberland Co.

Vegetable processing plant with spray irrigation of
effluent. Long-term spray site with some impact on ground
water. Consultants reports and monitor wells provided.

9/76

Approval recommended with reqular monitoring and reports. Tch

I-157 United Poultry, Vineland, Cumberland Co. 3/77
Chicken processing plant with spray irrigation of

effluent. Several reports and phases of drilling for

subsurface evaluation. Dissolved air floatation (DAF)

equipment installed for upgraded treatment; sewer line to be

constructed for reduced effluent loadings as per Consent

Order. ' Tch



Sanitary Landfills (S)

Fenimore Landfill, Roxbury Twp., Morris Co.,

When visited on 2/75 the operation was described as one of
the worst landfill sites. Many violations were in progress,
but the worst of the violations was the fact that they were
accepting chemical drums on and in the landfill. Sampling in
'75 showed degradation of Drakes Brook. As of 4/25/77 the
disposal site was ordered to cease its operation and submit
plans for proper closure. ’ .

2/15

Ottilio Dump, Newark, Essex Co.,

Continual dumping of chemicals and drums into pits that
have been excavated to the water table. Area was to be
filled in and further dumping prevented. Wastewater from
landfill bleeds into a tributary of the Passaic River.

__9s/0n/gr/gn

'75

Trb

s-3

Price Trucking, Doughty Mill, Atlantic Co.,

This landfill, which has accepted many 1."''ions of gallons
of chemicals, has contaminated groundwater in :he surrounding
area. Atlantic City Well Field is located nearby. Closed by
state in 1976. EPA is taking legal actions against owners.
This office has performed well analyses and geophysical
studies. Atlantic City MUA has hired a consultant to study
the impact of this landfill on their well field.

'72

libh

Helen Kramer Landfill, Mantua Twp., Gloucester Co.,

This landfill has accepted chemicals and oil which in turn
have contaminated the groundwater. The oil is bleeding out
into a creek through 200 ft. of virgin ground. Kramer has

8/75

_proposed a leachate interceptor pipe to trap leachate.

Dover Twp. (SLF), Ocean Co.,

The landfill received chemical drums at one time and
buried them in the Cohansey aquifer. This burying of
drums (some containing sodium) may or may not be responsible

for the ground-water pollution in Pleasant Plains. Four monitor

9/75

Tch

S-6

wells have been drilled and more will be put in.

Toms River Chemical, Toms River, Ocean Co.,

Groundwater is contaminated in area surrounding TRC's
landfill and lagoons. PCB related campounds have been
detected in observation wells on both sides of the Toms

River. No water supplies are in danger at present. Geophysical

studies have taken place and are continuing.

'72

Tch.

Hayden Chemical, Manchester Twp., Ocean Co.,

They have been discharging penicillin wastes into a
lagoon. Analyses of wells indicate PCB-type compounds and
organics. Over the years millions of gallons of liquid have
been discharged into the ground. Site closed.

4/73

Tch




1 S-8 Lakewood Twp. SLF, Lakewood Twp., Ocean Co., ‘ 72
It has been reported by the fire warden that several
thousand drums have been buried here. No analyses on the
groundwater have been taken. Late 1980-81, samples were
obtained from surrounding haomes. No contamination was found.
Monitor wells are planned around the landfill, Tch
S-9 Lakewood Twp.-Prospect Rd., Ocean Co., '73
A small number of drums have been disposed of on this
site. Tch
S-10 Ocean Landfill Corp., Manchester Twp., Ocean Co., '72
Thousands of drums along with millions of gallons of
liquids have been dumped here. Thus far there has been
no analyses on or around landfill site. Tch
. S-11 Wantage Twp., Sussex Co., '75
Landfill leachate flows into a cave and resurges at a
spring one-half mile away. In 1976 landfill was ordei=A3
closed. Qe
S-12 Baker Chemical, Harmony Twp., Warren Co., '76
Arsenic contamination of groundwater from sludge and
chemical lagoons. . Qs/Ca
S-13 Baker Chemical, Lopatcong Twp., Warren Co., '76
In the landfill there has been a disposal of chemical ‘
containers with some liquid and solid wastes. It should be
known that a large capacity public supply well approximately
500' away from the site showed organic chemicals. Qs/Cl
S-14 Kin Buc, Edison, Middlesex Co., '75
Chemical dump site filled with drums of liquid chemicals..
Millions of gallons were dumped per week. Site is now closed. Qp/Kmr/Trb
S-15 Princeton Disposal, South Brunswick, Middlesex Co., '75
Chemical drums and liquids were disposed of on this site.
There is a serious ground-water contamination problem here,
but it seems that Princeton Disposal blames it on the Spilla-
tore site which is across the street. EPA sponsored drilling i
underway spring '81 Qs/Tr
S-16 L&D, Mt. Holly, Burlington Co., 74
Here there is leachate contamination of damestic wells.
Recovery and treatment of groundwater ordered. Kmw
§-17 JIS, South Brunswick, Middlesex Co., '76
Organic chemical contamination of damestic well due to
disposal of chemical wastes in landfill. Leachate plume
moving toward Monroe Township's private wells about a mile
away. Case before appelate court as of 1979. Consultant has
been hired, additional monitor wells installed. Landfill
closed by Court in 1980. Iegal action continuing. Qps/Kmr



S-18

Sparta Township Landfill, Sparta, Sussex Co.,

This landfill has received large amounts of septage.
There have been spills into the Paulins Kill. Geophysical
mapping of the area indicates severe ground-water
contamination with the landfill as a likely source.

'76

Qsd/Cok

S-19

Nick Lipari Landfill, Mantua Township, Gloucester Co.,
This landfill is closed, but did accept chemicals fraom

. Rohm & Haas. Organic chemicals are in the monitor wells and

flow into the Chestnut Branch. Still in litigation as of
12/78. ' :

175

Qp/Tkw

S5-20

Jackson Township Landfill, Jackson Township, Ocean Co.,
Ground water is polluted with at least 41 different
organic chemicals which are felt to have originated fram the
dumping of liquids at this landfill over a period of six
years. Landfill is currently closed to liquids and NJDEP
has been intimately involved in delineating a zone of
contamination using monitor wells and geophysical methods.

11/78

Tch

S5-21

Monroe Township Landfill, Middlesex Co.,

Private wells contaminated with organic chemicals from
a closed landfill. Chemicals were received and drum disposal
in nearby woods has occurred. The full extent of damage
has not been determined as of 7/79. Important aquifers
are affected. A full investigation will be underway in
early July involving sampling, resistivity, refraction
seismology and drilling. Rigorous boring program and sampling
completed 1979-1980. The result was a comprehensive closure
plan. A temporary collection system on-line during evaluation
period. Construction of cut-off walls underway Spring 1981.
Additional monitor wells recommended.

/79

5-22

Fazzio Landfill, Bellmawr Twp., Camden Co.

Landfill is closed. Leachate is seeping into adjacent
Big Timber Creek and Beaver Creek. Closure plan includes
capping of landfill amd installing a slurry trench around
south and west perimeter. Have requested installation of six
monitor wells. ‘ .

1/81

Kwb

S-23

Waste Disposal Inc. Landfill, Howell Twp, Monmouth Co.

Leachate, high in volatile organics, was leaching into
Muddy Ford Brook, adjacent to the west. Six on-site monitor
wells indicate organic- contamination. Consultant has proposed
relocation of stream, capping (part of) the landfill, installing
a cut-off wall, and instituting ground-water recovery and
treatment of leachate.

10/80

S-24

Absecon Landfill, Absecon, Atlantic Co.,

Residents near landfill complained of a "waste problem" in
their wells. Potable Water sampled four of these wells. None
were polluted. The water problem appeared to be the relatively
high background iron content in the ground water. Case
closed.

9/80

Tch




S-25 Harrison Ave. Landfill, Camden City, Camden Co. 6/80

Landfill (now closed) accepted chemicals. Several city
wells on and near the landfill have been closed due to
contamination. N.J. Water Co. Well Field is one mile east
(downgradient). Seven monitor wells were installed on-site
and sampled. City has been required to submit an acceptable
closure plan to the Solid Waste Administration. Kmr

S-26

Gloucester Environmental Management Services, Inc.

(G.E.M.S.) Landfill, Gloucester Twp., Camden Co., 6/80
A full scale geophysical investigation and organic chemical

analysis of surface and ground water was undertaken upon

discovery of several leachate seeps eminating from the

landfill. Due to the large size (60 + acres) and lengthy

time of chemical dumping at the landfill (30 + years),

seventeen private wells were sampled. Organic chemical

ocontaminants up to 44 ppb were discovered 3/4 mile downgradient.

The landfill is closed and the case is in litigation. Tkw

s-27

Lower Township Landfill, Rio Grande, Cape May Co., 6/80
Abandoned landfill, formerly inadequately monitored by two

(2) shallow wells, located less than 1/2 mile fram 325

million gallon per month well field. Sampling scheduled but

aborted because monitor well could not be found. Pressing

SCA Services to install proper monitor system and water

quality testing program. Qcm

ST-1

Septic Tanks—(ST)

Barry Lakes, Vernon Twp., Sussex Co., 4/78
Possible ground-water pollution from malfunctioning

septic systems which are located in glacial, clayey soils,

and discharged to fractured gneisses. Hepatitis outbreaks

in the last three years may possibly be water borne. Bowe &

Walsh, Inc. recommend sewering this area in their 201 plan.

Eight residents have sued Vernon Township, et al to fix or

replace malfunctioning septic systems. NIDEP has joined suit

against builder as an individual and as a corporation.

Alternate septic systems were designed for seven residents

but will cost more than $10,000 each. Primary issue at this

time (February 1980) is to alleviate immediate problem of

malfunctioning septic systems without expending large sums of

money because area will be sewered within two or three

years. Lawsuit still pending in Sussex County Court.

Presently attempting to provide community septic system to

alleviate problems. Numerous violations of Chapter 199

Standards. pC

ST-2

Fleck and Ayoub, Warren Glen, Warren Co., 6/78
Two septic systems have been overflowing for a period

of a year. After a thorough investigation, altemative

system was then designed for the two residences. Cok



e

ST=3 Berkeley Heights, Union Co., 3/78
- A problem of an overflowing septic system. A thorough
geologic investigation prompted installation of sewers. Trbs
ST-4 Barton's Lake, Shamong Twp., Burlington Co., 5/81
74 unit subdivision has 33% septic malfunction, 65%
- of wells are polluted with N-NO,. 'Case under study by NJDEP.
Tch
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im 3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
.'b“ m‘dgf REGION Il

26 FEDERAL PLAZA
NEW YORK. NEW YORK 10007

January 31, 1980

Mr. George Czurlanis
2-8 Jefferson Lane
Tuckerton, N.J. 08087

Dear Mr. Czurlanis:

I was recently contacted by Mr. Beronja of our Industry Assistance Office
in Washington concerning your previous request for all correspondence and
reports generated by this office on the water quality at Little Egg Harbor,
New Jersey.

As I explained during our telephone conversation on January 11, you are
entitled to review our files at any time under the Freedom of Information
Act but if you require copies an official request in writing should be
made. As I did not receive a written request from you I assumed you no
longer desired the information or was successful in obtaining it elsewhere.

In order to avoid further delays 1 am transmitting to you at this time
all correspondence pertaining to this water supply even though an official
written request was not received.

Let me make some comments regarding the information provided. EPA has not
set a standard for asbestos in drinking water. Available data from either
animal tests or human epidemiology studies are not definitive enough at
this time to determine whether ingesting asbestos fibers in drinking water
is a health hazard. There is no appreciable increase in either calcium
hardness or pH as the water passes through the distribution system which
would be expected if the pipe was deteriorating. Therefore in an effort
to diagnose the problem more fully, additional samples were collected on
January 14. These samples will be analyzed for asbestos as well as wet
chemistry. Results have not been received as of this writing but are ex-
pected within the next two weeks at which time copies will be provided.

I trust the information provided in this transmittal will meet your needs.
Your interest in water supply is most appreciated.

Sincerely yours

s e

Robert R. Williams, P.E., Chief
Public Water Supervision Program
Section



W fpeac

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 1
26 FEDERAL PLAZA
NEW YORK. NEW YORK 10007

January 16, 1980

Mr. Ron W1111ams

Bureau of Potab]e Water
New Jersey Department of
Env1ronmenta] Protection
P.0. Box 2809
Trenton, N.J. 08625

Dear Mr. Williams:

Transm1tted herewith are results of the asbestos analyses performed on drinking
water samples collected at Little Egg Harbor, New Jersey on November 1, 1979.

Asbestos Concentration
(in Millions of Fibers per Liter)

1 Amphibole Chrysotile
Holly Lake Plant ' BOL (1.0)* NSS (4.0)**
E (Raw-water) - | : |
S | |
o~ Pineland Regional H.S. 8 o 270 —
~N (Custodian Room) -
o~ | 42 Revolutionary Road NSS (0.25) 1.8
. 6

*BDL - Below Detectable Limits of 1 x 10~ fibers per Titer.

**NSS - Not Statistically Significant - Although some asbestos fibers
were found in the sample during analysis, the counting statistics where
not good enough to consider the value as an accurate concentration.

A high concentration of asbestos fibers was found in the P1ne]and Reg1ona1 H.S.
samp]e The chrysotile fibers examined in the sample averaged 1.4 micrometers
in length, 0.033 micrometers in width, and had a mean aspect ration (1enath/
width) of 42.5. Fibers as long as 8 micrometers long were found.

As you know, EPA has not set a standard for asbestos in drinking water. Availa-
ble data from either animal tests or human epidemiology studies are not de-
finitive ‘enough at this time to determine whether ingesting asbestos fibers in

drinking water is a health hazard.




At the same time the samples were collected for asbestos analyses, additional
samples were collected for inorganic chemical analyses. The results of these
samples are as follows: ,

Ca]cium(1) (2)
Sample Site pH Hardness Alka]inity Managanese Iron A.1.
Holly Lake 6.62 8.0 mg/1 11.0 mg/1 6.0 ug/1 - 60 ug/1 8.6
Plant-Raw
~ 7/ Holly Lake 8.22 6.5 35.0 29.0 - 1,200 10.6
Plant-Finished
" Holly Lake 8.85 7.5 37.5 6.0 50 11.3
Sales Office
v 82 Revo]ution(”' 8.66) 7.5 39.0 4.0 50 11.1
ary Road _ B .
, Pineland Re- 8.84 8.0 40.0 6.0 180 11.3
gional H.S.

(1) mo/1 as CaCO,
(2) AI = Agressive Index

Using this data a corresponding aggressive index (AI) was calculated for each
Generally, Al's less than 10 are considered aggressive, between 10 and

sample.

12 moderately aggressive, and greater than 12 non-aggressive. When an éggres ive
water passes through asbestos cement,plpg\ggggg_;gTa4poss1b111ty that the pipe's
integrity tam be adversely affected due to dissolving of the pipe’s cement.

Once this cement 1§“d1sso1ved the asbestos Tibers can then be released. Usua]]y,
dissolving of the pipe's cement is accompanied by s1gn1f1cant increases in—— -
calcium hardness and pH resulting in increased aggressive indexes, Evaluation
of the above chemical data does not indicate that this phenomenon is occurring.
While the raw water is aggressive (Al = 8.6), the water leaving the well site

is significantly less aggressive (Al = 10.6). Furthermore, there is no appre-
ciable increase in either calcium hardness or pH from plant delivered to the
furthermost point of the distribution system at the high school.

On this basis we feel that the extremely high asbestos level found is not the
result of deterioration of the A/C pipe resulting from aggressive water. The
fibers could be the result of recent construction in the area. If drilling

and tapping of the pipe was not performed under controlled conditions and the
pipe flushed completely asbestos levels of the magnitude found could occur.
Fibers released during these operations could build up within the distribution
system at places of low flow such as deadends and then be released sporatically
during high flow conditions such as flushing. The High School is one such
deadend. If the system was flushed and a sample taken from an adjacent tap,
without extensive flushing of that tap (10 minutes) it is possible that a



res1dual bu11dup of f1bers may have been co]]ected 1n the samp]e, resu1t1ng 1n
the very hi h‘ esample he.

pH a]ka11n1ty, calc1um ha'dness and carbon dioxide ana1yses be ‘ ;
the same 5 s1tes as. the November 1, 1979 samp11ng This will prov1de us w1th
the necessary data to confirm that aggressive water is not attack1ng the A/C

pipe.
If you have any guéstions, please feel free to call.

Sincerely yours;

Robert w1111ams, Ch1ef ‘
Public Water Superv1s1on
Program Section




‘October 1, 1_979 o
- e e __‘_:._.._,._.-—‘_ ' -

L * Mr. Ronald Williams
S Bureau of Potable Water
¢.x o o - - New Jersey Department of
" ',"-."’;"; - Environmental Protection
T P.0.Rox 2809

2 . Trenton, . Hew Jersey 08625

. Dear Mr. umims.,

f, L e

S The fo'l‘lowinq are the results of .the asbestos ana'lysis performedto .

, * drinking water samples taken from L1 ttle Egg Harbor ;- Nen’Jersey on _,»,3"’” e
i August 23, 1979. Vi TR S 4 AT
A | - * R e e REEN T T
T : | Asbestos Concentration Fae .’:;5 S

B . , ( in M{lldons of fibers per 'Iiter) Ly Sy
“-Sample - ‘ - Amphibole " * Cbrysotﬂe 7.

Z- Holly Lake wen‘
Grt. Bay B'Ivd

- wndg - -

" Pinedmee Regiona'i H Se o B

(5ustodaﬂ Cioset) e -.:.:‘_'.;',",-: Lo

- Laboratory Fi 1tered . Bl
Distﬂ]ed

*BDL - Be1ow detectab“le ‘Hmits of 500, ooo ﬁbers/nter., _

. -a..r- S
S V% -

eSS - Notﬁtatistica‘ﬂy ssgnmcant - 2 amphibole. £1bers were Found ~
in sample durinqg-analysis. - Although present, the countinq statistics« AT_*%_-,» -
-are poor for tth_s veﬂue of amnhibo'ie asbestos. Al ; SR

S A stat'lstica‘!]y siqnificant concentration of chrysotﬂe asbestos f‘lbers
was found in the Pinetree Reafonal H.S. samp]es.» The .1evel of 1, Zmﬂﬁon
fibers per liter is not as high as found in some other asbestos cement =

=1 . pipe systems. - .Over: 500 million fibers perlliter were found in one system:,

' in South Carolina..:-Varlous water supplies in Florida, Kentucky, ‘Pannsy?vania

and South CaroHna have been shown t,o contain siq'ﬁﬂcant concent:ra 1ons
of fibers. =~ =1 ‘ e -




B | hardness. ‘Once. the cement 1s dissolved the asbestos ﬂbers bond‘lng s -
T lost and:the fibers can be released into the water,” 'This dissolvino of .
zthe ement can usua‘l'ly be controﬂed through pH - adjustment us‘ing 11ne

, addition of ﬁron or zinc resu'lts in a protective coating -on‘the pipe’ s
surface.”,The fibers -found 1n the sample collected at- the thiah-school

- 1d be. the result of’ such deterforation .of. ‘the. p‘ipe.' “This condition
an ¢ g{ -alkaldnity, .- 1

we‘n to the
A Another factor to'be considered 13 construction ‘jn the,-,area. ~Drﬂ'Hng
- ar apping:of asbestos ~cement m&pe,“‘lf not performed’ under tontrolled -
R - o] tjons using.a. flushing: deﬁce onsthe ‘tapping tool,-can cause a major .;,,

' ease of fibers-into-the water. <In Ticht:of 'thi;e‘it s Amperative-
‘. t_th ;chool’s system be: flushed,on a ' regular basts,” ‘partfcularly: if - .
-any. ping of the main is antf cipated. This would-prevent:.the. accmnu‘lation
of f‘l ers at deadends and eliminate the possibﬂﬁ:y of’ “‘Faise 'pos‘lt‘lve“‘
counts when additiona‘l water samp'les are 1co'l_‘lec ST s~

) h‘lgh school. "

: s T N e Tl E S T Sy
' ronmentﬂ Protect!on Agenty; has not-'as"yet “set A standard *for 1
tos in drinking water. Available Hata- from -e{ ther animalitest’o

.epidemio‘logy studies are not definitis ve-enough:-at ‘this time xo"

s eterfxrine whether ‘lngesting nsbestos Fibers 1nddr1nkinq'water at_a ‘Ieve}

‘i»‘“—{. .

P R - .'-;;., e TUL

1T ,to' co piete‘ly access the potent1a1 for:leaching_asbestos fibers ’.f;
nA:itt‘le Egg Harbor's distribution system, -1t will. be. necessary to -
R rofile ‘'of chemical: parameters fncluding the Alls" ’through ‘the" distﬂbution
S system ‘as-well-as:collect additional ‘samples:for -asbestos analysis.™ Me~
RN .¢hv n:a;le arrangements with our- 1aboratory9 4n cincinnati f’or ‘the amﬂysis

suop'i_y to provide the analysis’ for the' chemfcal ‘parameters. ; Jherefore s
~we vould 11ke to-coordinate this effort through your office -as soon as
poss‘ib]e° ='1f you have any questions, p1ease fee'l free to ca‘ll. PR

s Sincerely vours,

J

- [,Robertl mmams. PE. L
- . Senior. Sanitary Engineer IR
‘ l'ater Supp‘ly Branch
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Irlnk(torllﬂnl\hrﬂty SCHOOL OF ENGINEERING/APPLIED SCIENCE
CENTER FOR ENERGY AND ENVIRONMENTAL STUDIES

THE ENGINEERING QUADRANGLE -

PRINCETON, NEW JERSEY 08544

February 16, 1982

Ms, Marian Mlay, Deputy Director
Office of Drinking Water (WH-550)
Environmental Protection Agency
Washington, DC = 20460

Dear Ms, Mlay:
As one who has studied and written oa the issue of chemical contamination
of drinking water, I would like to comm2nt on some proposals bafore EPA as

arendments to ‘the Safe Drinking Water Act:

Preventive Approach of the Safe Drinking Water Act

Because many toxic chemicals in drinking water remain unidentified and because
maximum contaminant levels exist for only a very limited number of chemicals
(compared to the 700 chericals identified in water and EPA's list of 129 Priority
Pollutants), it is essential that the preventive mandate of the act be retained.
This mandate is embodied in the words of the Act: "may have any adverse effect

‘on the health of persons." Such a preventive approach should include the use of
best available control technology for degraded drinking water sources. Criteria
for judging such a threat could be based on tests for the 129 Priority Pollutaats
of a raw wvater source used for drinking water.

I have recently returned from a study—-trip to Europe on the subject of chemical
contawination of drinking water and have learned that control technology (granular
activated carbon,ozone) is feasible and effectively used to improve water quality.
The Europeans have decided on a preventive approach for public health protection.
The per capita cost of such protection makes it feasible. In my 1981 case study

in New Jersey, such costs (based on water purveyor estimates) ranged from $16

to $27 annually - per household for a 66 MGD plant to a 5 MGD plant, respeciivaly.

Cost/Benefit Analysis

The proposed requirement for a formal cost/benefit analysis is a means of
undercutting the effectiveness of the Act. It is very difficult, if not impossible,
to compute the benefits to the public without putting a price tag on life or on
life with more or less illness. We cannot be certain how nmuch i1l health and
death are prevented because of the long time-lag (often decades) between initial
contact with a carcinogen and the onset of cancer. Yet, the cost of drinking
water treatment can be easily quantified and used as the basis for avoilding regu-
lation. Thus, cost/benefit analysis is different in the arca of public healtn
protection than it is in other fields where more quantifiable benefits exist. A



Hs. Marlan Mlay
February 15’ 1982
Page 2.

cost criterlon based on a per caplta or per household ba31s, 1s a more 1og1cal
feans of computlng. This is at the consumer level where such costs are ultimately
pald.

I have selected only two prlnulpal areab of the Act to comment on because of the
brev1ty of the comment perlod which is regretful In such an. 1mportant area
of lcglslatlon deallng with the most basic neceoblty of llfe, the publlc should
be allowed adequatc comment time. Other areas of concorn 1nclude sole soutrce
aqulfer d951gnat10n, varlances, and publlc partrc1patlon via the Natlonal D11nk—
ing Uater Adv1sory Council. Thcsc and other features of the Act (e (1O numbor
of. toxlcs regulated more frequ“nt and better monitoring) should be strenbthcned
ather than weakened The publlc 15 now more. avare of drlnklng water contamin—
atlon, even of once prlstlne ground water, and will expect its oovernnent to
take the 1ecesqary precautlons to protect publlc health. Thl' is evidenced by
recent publlc oplnlon polls which show overwhelmlng suppoxt for env1ronmenta1
and health protectlon.

Enclosed are excerpts from my draft report (1ntroductlon, conclu81ons and recom-
mendatlons) ‘L‘.; Nor Any Drop to Drink!: Publlc Pollc1es Toward Chenlcal
Contamlnatlon of Drlnklng Uater.'. Enclosed also is the report (the Summary of
issues on y)from my fall 1981 European study—trlp, The European LyPerlence.
Issues in Water Quallty and Drlnklng Water Treatment." Both reports are under-

301ng fiaal revision, thus only the excerpts are enclosed at this time.

I would apprec1ate belng placed on your maillng 1ist for future notlces of hear;‘
ings; requasts for testimony, etc., relating to the Safe Drlnklng Water Act and
drlnking water generally.

Sincerely, ‘~

ES ‘ \
. Grace L. Slnoer : '
} _ ' ‘ Besearch Staff Member

CLS:es

Enc. a/s

Telephohei tGOQ) 452—5468




¢ PROPOSED FEDERAL CRITERIA FOR
" "PRIORITY POLLUTANTS" IN DRINKING WATER

In settling a lawsuit brought by the HRatural Resources
Defense Couneil, the federal Environmental Protection Agency (EPA)
agreed to set drinking water criteria for 65 classes of toxic
"priority pollutants®™, ineluding 129 individual compounds. So far
the EPA has proposed criteria for 96 of the 129. In several cases,
the proposed criterion was set on the basis of chemical toxicity; in
many other cases the criterion was set on the basis of the
carcinogenicity (cancer-causing ability) of the chemicals. Except
as noted in the table, for carcinogens the EPA proposed three
different criteria: a criterion that would permit cancer in one
person in 10 ‘million drinking the chemical at the proposed level for
a lifetime; a criterion that would permit cancer in one person in a
million; and a criterion that would permit cancer in one person in
100,000. The criteria presented below are the middle of the
proposed range -- in other words, these criteria would permit cancer
in one person in one million. To get the other two criteria for
carcinogenic chemicals, divide the tabled value by 10 (to get the
one in 10 million criterion), or multiply the tabled value by 10 (to
get the one in 100,000 criterion). These data are reproduced from
Marshall Sittig, Priority Toxic Pollutamnts -- Health Impacts
and Allowable Limits (Park Ridge, NJ: Noyes Data Corp., 1980).

CHEMICAL : PROPOSED B CARCINOGEN?
CRITERION

(ppb)a

Acenaphthene....ceccececcscacccscsccoene 2000 cevceecsccocccsscscsnocsas NO

Acenaphthylene -~ See Polynuclear aromatic hydrocarbons .....ccccece..e. NO

Acrolein...c.ceececccosoecssssssssccscose 0eT2 ceevcoccnccsssassscscoass NO

Acrylonitrile..cccececcaccssaccccccoccass 0.0088 coveennccecaccecancecs. Yes
Aldrin/dieldrin..ccccccecccaccacascanace 0.0000045 ceveccecacscseccsese YES
Antimony and compoundsS......ccceoceeseee 185.0 coeeecececaosccacssscsses NO

Arsenic and compoundsS...cccossesecesssce 0.002 coveeacccsacsscasessnses YES
ASbesStOS.ciceseccccccsectssaansescacssss 30,000 fibers peh liter ...... Yes
BCEE -- See Bis(2-chloroethyl) ether

BCIE -~ See Bis(2-chloroisopropyl) ether

BCME -- See Bis(chloromethyl) ether

BENZENE..ecoaseeeasaasesancecoosssssssses 1.5 tieeroeasscocsacesccsccsnass Y€3

Benzidine..'..........‘...-...-.-.......--. 0.000167 000000880083 00000000 0 Yes
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‘ CHEMICAL S PROPOSED. . - CARCINOGEN
5 - CRITERJON
’ , (ppd)

Benzo(a)anthracene -- See PolynuclearAaromatic'hidbdcarbbhs ceeseeccsss No
Benzo(a)pyrene..cecsccccessssccscscnssess 0o 00097 ..}..;;....;...;...... Ye
3, lj-Benzofluoranthene -- See Polynuclear aromatic hydrocarbons eenesnce No
Benzo(J)fluoranthene -- See Polynuclear aromatic hydrocarbons soscscess Ye
Benzo(k)fluoranthene -- See Polynuclear aromatic hydrocarbons escciacceb ﬁo
Benzo(ghi)perylene —- See Polynuclear aromatic hydrocarbons soescecsees NC
Beryllium and COMPOUNdS.scccccsssassosss o 0087 sesescessscaconnsncanss Yo
BHC -- See Hexachlorocyclohexane '

Bis(2-chloroethyl) ether.....oceesescscs DuOU2 coueevacenencseccecanass Yo
Bis(2-chIoroisopropyl) ether.c.ceceeccece 1015 cocecccececsccncasacsoccns ie
Bis(chloromethyl) €ther...eeeeessecesses 0.000002 eoeessenesonossaccacs Ye
Bromodichloromethane. ...coeeececececssos 2e0 ccoccesaccsssccossacncecss NC

Bromomethane (methyl bromide)..ceseeeese 2.0 coecesscscaccsocancacssses NC
Cadmium and COMPOUNAS.ccecsscvcescsaccas 10,0 ceccccessieccisinascans Ye
Carbon tetrachloride.....cesessccoscsacs 0.26 ...,...;...;;.;...;...... Ye
Ch1Ordane...eeeeeessecsseesasconsecncses 0200012 covuoesacsciossasooons Ye
Ch1OrOfOrMaseecesessacsasassnccasaanoess 0021 coueerasooanisacsancasas Ye
Chloromethane (methyl chloride)..coeceee 2.0 ceeesessecsceocccensncasas NC

. 2=ChlOrOPhenOl...eeeeccccsescccscscccccoe 003 amoeoccosccccccseissacsass NC
Chromium and COMPOUNAS.e.seeeeesecoccees 0.0008 (CP=VI) ecesoeveoansess Ye
Copper and ComPOUNdScecoccecscsscsoscscs 1000 croesesccececosceacvacane ﬁc
CYanideS.ceeeecssovecsascscocsassassasce 200 coccssscasicsvaaiacacansas N
DDT and metaboliteS....ceeeeconncesconss 0.0000QB E A Yﬁ
Dibenzo(a,h)anthracene (DBA)....cceeeece 0.00083 covecesosoenccaceancas Ye
AL Di-n-butyl Phthalate..c..eeceecoeoacososss 5000 coooocecececoasasaacaonss N¢
DichlOrObENZeneS.ceceeceseecsceccncsccas 230 cocecnccecacsscecsssscssss N
Dichlorobenzidines.eseocicceccesesesecncs 000169 ceeseeiaiosoanacasasee ¥
D1ch10rodifluoromethane. .eeieeeeeeseseee 3000 coeeeeasaneesoassnnacsnss N
1-2-Dichloroethane. .ceeeveeenssseoscscns 0T covsssscsesscsssscssconans ¥

Dichloromethane (methylene chlorfde).... 2.0 cocooececececsssascsscccscs
2,4-Dichlorophenol..cceeeccsccccccceacess 0.5 ceccacensesosesssscessenns
Dichloropropane/propenet....c.ceeeceseseces 200.0/0.63 ececeocsocccccasaans
Dieldrin -- See Aldrin/dieldrin

Di-2-ethylhexyl phthalate....ceeccoeceaee 10000 coocecccoscscssscsssancs

Dicﬁloroethyleneﬁ...5..-.’.....'...".56'. 0013 .i.......l....l...l....'.. Y
N
Diethyl phthalate....ecceseeeccccccecacs 60000 coceceoccocoaaasssssasas
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CHEMICAL PROPOSED

CRITER]ON

2,4-Dimethylphenol...ccoceeesescsccccans
Dimethyl Phthalate...eeecececeecccceness
4 ,6-Dinitro-0=-Cresol.cccececcesacccccaces
2,3=Dinitrophenol .cccetceccecccccccocces
2,4=Dinitrophenol ..cccevecessccsscsanas
2,5-Dinitrophenol .ccececcccecccccccsance
2,6-Dinitrophenol .ccccceccecccccccccaas
3,4=Dinitrophenol ceccesesccecsccocecsces
3,5=Dinitrophenol .cccececcceccsccccocae
DinitrotoluenesS.:cccceccecscscscscscscsse

(ppb)

160000 +seoseccecnncsnscneones
12.8 vurenrenernnennensaneenns
6.6 veueeererenrnacaeacncones
68.6 cocosccsssccccccscsscanen

68:6 0000000000 Ceeeeoeesoscns s o0

'6806 oat..tfc-onooo-o-..ooc-o.

68.6 ©0000s00000c00sOOGIIESLIIOESDOE
68.6 e eececacesesseeecreocsecC O

0.07” uo'no..c'.oof..oo..ooutt

Dioxin -~ See Tetrachlorodibenzo=-p-dioxin

DiphenylhydrazineS.cceosscecccccescacses
Endosulfan..cceeeceececescccsscocacocsss
Endrin..cccccscecccececcccscscccconnscnns
Ethylbenzene..ceecceccccescccsccscsccssases
Fluoranthene..ccoeeceesscccccccscssccocs
HCH -- See Hexachlorocyclohexane

Heptachlor..cceeeceessscosesccssnccccccnsasne
Hexachlorobenzen€...ceeesesccceascsccacsce
Hexachloroethan€...ceeeeecceccosesssacnse
Hexachlorobutadien€...cecvceecccececccccss
Hexachlorocyclohexane (BHC)eevceecosccoe
Hexachlorocyclopentadiene..ceecscscosces

0.08 vuveeeeceocacsccnnoconaie
100 eecsccssccocsccccscssccasne
1:0 cecesccscsccsncscscescsnce
1100 ceecececosvccccaccsocsncs

200 €00 000000000008 00000000CD0TCDS

0.000023 9000000000000 200003 00
00000125 €00 0000000000000 0000 0

0-79 ©90000000030033000d0000@® e33O0
0-077 @0 0c00ec00000C00s0OOOOETSITS

00000021 -co.nlo;oooo-noo.o...

1.0 ©0© 0000006000000 000000SISIOEEES

Indeno(1,2,3-cd)pyrene -- See Polynuclear Aromatic Hydrocarbons ...e...

Isophoronel.'.OO.....'l.l."...""...l.
Lead and compoundS.ceccecececcaccoaccacs
Lindane -~ See Hexachlorocyclohexane

Mercury and compoundS......ccececacccces

. MonochlorobenzZene..ccceesescoccocccesans

Naphthalene...eeeeesessacsccoconsasaanns
Nickel and compoundsS..ccceecccsccncossas
Nitrobenzene...cecocececccosssconcsascaces
N—nitrosodiethylamine....,.........;....
N-Nitrosodimethylamine....ceeeeeccccccas
N-Nitrosodi-n-butylamine....eccceeececcos
N-nitrosopyrrolidine....ccceceecececcane

u60 00000060 0C0TssGCOCOEOSIOEOAITOTOSES

50 ‘..0..00..0.l.'..""..lﬂ;ﬂ

0.2 cieecesccsscccocscscsscnss
20 cecesesessscccceccsssssonns

30 00000000 00EOCORCGEEIRRCOIOSOEESOGEOSITOSTOES

0.00092 00000 eseeescees s e
000026 etevescssccacessesteccoce
0.0013 €000 00 ¢ 000000 ESESOSOGSOGOIIEDT

00011 @60 00000 ece0CsROCOR OO0

CARCINOGEN?

Yes
No
No
No
No
No
No
No
No
Yes

Yes
No
No
No
No

Yes
Yes
Yes
Yes
Yes
No
Yes
No
No

No
No
No
No
No
Yes
Yes
Yes
Yes
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. . CRITERION
- (ppb)

Pentachlorobenzene. ccseecccccecsccscscsses 0e5 seevetscsocsccasccssnacosos
Pentachlorophenol. :ceccceoscscscsccsccce THO veevesececesoancocsoncniss
PheNOl..cceescoccscccccssccosssasssssssse 3U00seescaccsocsosoncsccsasasns
Polychlorinated biphenyls (PCBS).cceeees 0.000026 coccoscecionccccennns
Polynuclear aromatic hydrocarbons (PAH)

(Total of 6 compounds together)..... 0.00097 eeoceeececsocceacasanans
Selenium and COMPOUNdS.secscscscscscssce 10 cecocscascscacesssscccsiane
Silver and COMPOUNAS..ceceeocecccassccce 10 scooececessssosocscsscncssns
Tetrachlorobenzene..cccececscrescessnccs 17T ceeecceccacsocscscinseccsnncs
Tetrachlorodibenzo-p-dioxiN.ccceacccccec 0.0000000H6 ceccecccsocccacace
1,1,2,2-Tetrachloroethane..cecceeeccccce 0218 cevncvnnrconccooocecanas
Tetrachloroethylene..cceecccocecsccccocce 02 covccccssscsescsssssosnscne
Thallium and COmMPOUNdSceeccescesscescoco B0 covccescssssssccscsssscssse
TOlUENE.eeeoesecoosoceccssssssscscocsses 12ell tocecesescnsoccsscandanas
ToXapheNe..ceeeseescsscooscecoccosscssees 0000087 ceveeecsccssoscccoses
Tribromomethane (bromOfOrmM) ..c.oceecescces 2 cesoccosccascccsasssesssnses
TrichlorobenZene.ccsescesscescacosccasaces 13 coececesssnssisisoseassnsscnss
1,1,2=-Trichloroethan€..cccecoesssssscsce 0e27 cevecccscccccosasssdaoess
Tr1ChLOrOEthYLENE. «evseesenneesssessnsas 201 aueneeonnsoosassesonsnnss
Trichlorofluoromethane...cceie-csecescee 32000 cceececcsccsoconconassss
2,3,4=Trinitroph€nol ..ccccssocccocssces 10 coceseiviononcssssociossasos
2,3,5-Trinitrophenol ...ceececoaccscssss 10 cocescesansinasascssansoass
2,3,6=Trinitrophenol .ecececococcscscsce 10 seacscoscsasescccssoccssess

2,",5—T!‘initr‘ophenol 8000000000000 0s0ee 10 seec0ece0eeencc000Ccscesob0 s

2,4,6-Trinitrophenol (picric acid) cceee 10 cecesescacoccococcocassasas
Vinyl chloride..ccccccceccsocoosecccasese 51.T7 cececaccosccosaassaanssos
Vinylidene chloride -- See Dichloroethylene ’ '

Zinc and coOmPOUNdS..csccsssecvesciciscss 5000 cococssosissasassnacocsas

* parts per billion, or micrograms per liter.

we Criterion based on toxicity, hot carcinogenicity; for this
chemical, it is not appropriate to adjust the criterion to
achieve a different level of risk.

+ CHEMICAL : PROPOSED CARCINOGEN?

No
No
No
Yes

Yes
No
No
No
Yes .

Yes

Yes
No
No
Yes
No
No
Yes
Yés
No
No
No
No
No
No
Yes

No

ane Data insufficient to set a criterion; contact should be
minimized.
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